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Acceleration  Car:  Economy  in  cS.'  c  432 
Elevated  Railways  in  Chicago   *755 
Power  Consumption  in   [Armstrong]   *312, *376,  539 

Tests  of,  at  Schenectady,  N.  Y   *319 
Accident:  Blanks  in  New  Orleans   c  *S3 

Claim  (Middletown,  N.  Y.)   a  52 
Freak,  in  New  York  City   *181 
Street  Railway  [Robinson]   KG 

Accountants'  Association,  Street  Railway: Benefit  of   329 
Development  of   ?00 
Editorials  on  139,  618 
New  Members  for   a  52 
Boston  Convention: 

Exhibition  of  Blanks  and  Forms  at..  614 
Notes  and  Comments  on  [Kittredge].  619 
Papers  at   632 
Proceedings  of   606 
Program  of  221,  509,  53S 

Standard   System   of  Accounts,   see  Ac- 
counts. 

Accounts:  Accident  in  New  Orleans,  Blanks 
for    c*83 
Advertising    a  448 
Development  of   200 
Exhibition  of  Blanks  and  Forms  at  Bos- 

ton   614 
Materials  in  Store  [Kittredge] 

a  156,  a  215,  a  335 
Notes  on  [Kittredge]   a  101 
Park    a  216 
Questions  on,  before  Committee  on  Stan- 

dardization [Kittredge]   a  99 
Special  Forms  for  a  157,  a  216 
Standard  System  of  Street  Railway,  .a  336,  a  38S 

632 
[Kittredge]    a  447 

Theory  of  Reserve  and  Suspense  [Kitt- 
redge]   

Voucher  System  of   Bookkeeping  [Kitt 
redge]   

Accumulators,  Electric  Traction  by  [Ziffer].. 
Advertising:  Creating  Traffic  by*[Kennedy] ♦366,  647 

Parks,  Method  of  Keeping  Accounts  of.,  a  216 
Printing  on  Transfers  in  Paris   i  796 
Street  Railway,  and  Accountants   a  448 

Agent,    Promotion  of  Traffic  by  a  General 
Passenger  [Kennedy]   *366 

Ahearn,  Thomas   410 
Air  Brakes,  see  Brakes,  Air. 
Air  Motors,  see  Motors,  Air. 
Air  Power,  see  Power,  Air. 
Akron,  O.,  New  Power  Plant  at   *523 
Algiers,  Electric  Railway  at  346,  i  *732 
Allen,  C.  Loomis  234,750 
Alternating  Current  Transmission,  see  Power 

Transmission. 
Aluminum  Gears,  Manufacture  of   *]92 
American  Air  Power  Co.,  Formation  of   109 
American  Institute  of  Electrical  Engineers, 

Paper  before  [Armstrong]   *376 
American  News  Notes,  see  News  of  the  Month. 
American  Street  Railway  Association: 

Editorials  on   616 
Meeting  of  Executive  Committee   92 
New  Officers   616 
Officers  and  Executive  Committee   *507 
Standard  Rules  for  Employees   780 
Boston  Convention: 

Bureau  of  Information  at   688 
Convention  Hall  for   *108 
Exhibits  at   *661 
Group  of  Visitors  at   *6S5 
Hotel   Accommodations   and  Exhibi- 

tion Space  at   a  394 
Papers  and  Committees  a  447 
Papers  Read  before   ...  621 
Plans  for   a  220 
Proceedings  of   591 
Program  of  a  161,  509 
Proposed  Exhibits  at   583 
Representatives  of  the  Press  at   656 
Representatives    of     Street  Railway 
Companies  at   653 

Social  History  of   605 
Supply  Men  in  Attendance  at   a  657 
Veterans  at   *683 
Visiting  Ladies  at   655 

641 

'771 

i  796 

104 S 

578 
295 

223 

*747 *429 

*215 

195 

Among  the  Manufacturers  63,  115,  170,  234,  299, 
351.  411,  467,  587,  689,  750,  820 

Amusement  Business,  To  What  Extent 
Should  Street  Railways  Engage  in  the 
[Holmes]   

Amusements:  See  also  Parks  and  Pleasure 
Resorts. 

Anderson,  Ind.,  Railway  Between  Marion  and 
Annual  Reports: 

Blackpool    Corporation    Electric  Tram- 
ways  

Chicago  City  Railway  Co  
Compania  de   Ferrocarriles   del  Distrito 
Federal,  Mexico  

Dublin  United  Tramways  
General  Electric  Co  
Melbourne  Tramway  &  Omnibus  Co   i  803 
North  Shore  Traction  Co.,  Boston   a  52 

Arc  Lamp,  see  Lamp,  Arc. 
Argentine  Republic,  Electrical  Orders  

Meat  Cars  in  
Armature  Cradle,  Ingenious  Form  of  *137 
Armatures,  Shop  for  Repairing   *74S 
Asphalt,  Handling   ISO 
Atlanta,  Ga. :  New  Car  in   *81 

Novel  Truck  of   "166 
Street  Railway  Situation  in   c  82 

Attractions  at  Parks,  see  Parks. 
Auckland,  N.  Z.,  Street  Railway  System  of 
Augusta,  Ga. :  Notes  on  Current  Practice  ii 
Austria,  Dickinson  Trolley  in   *564 

Condition  of  Several  Tramways  in  [Zif- 
fer]   i  275 

Axles:  Casting  New  Ends  on   c  *17 
Pressing  Wheels  on  c  190,  c  320,  c  431 
Tests  on  Wheel  and   457 

B 

Babbitt  Bearings,  Solid  (Sanford)   *22S 
Babbitting  Boxes  [Fells]   c  *17 
Baker,  R.  F   299 
Baker,  Sir  Benjamin   i  34] 
Ballantyne,  C.  G  i  *734 
Baltimore,  Md. :  Convertible  Cars  in  (Brill).  *S08 

New  Equipment  of   743 
And  Northern  Electric  Railway  Co   *175 
Third  Rail  System  in  B.  &  O.  Tunnel...  794 

Bancroft,  W.  A  i.. .62,  a  *803 
Bangor,  Me.,  Patton  Motors  in   *812 
Banks,  William   410 
Barnard,  John  H  a  *804 
Barre,  Vt.,  Transmission  Plant  at   *526 
Bars,  Commutator,  see  Commutators. 
Base,  Trolley,  Duplex  (Moyer)   *460 
(Walker)    *293 

Baylor,  A.  K   466 
Bearings,  Solid  Babbitt  (Sanford)   *228 
Belgian  Engineers,  Visit  to  England   533 
Belgium,  Electric  Railway  Development  in.     i  46 

Small  Railways  in   i  339 
Bending:  Wood   c  *262 

Punching  and  Bending  Machine   (L.  & 
A.)    *292 

Bennett,  E.  H   411 
Bettis,  Howard  T   169 
Bicycle  Holder  (Graham-Woodward)   *54 
Bishop,  George  W   *503 
Blackpool;  Gas  Motor  Traction  in  [Hersey].  i  *799 

Tramway  System  of  i  *79o 
Blanks,  see  Accounts. 
Block-Chuck  Valve  Reseating  Machine  (W. 

&  MacDuffie)    *290 
Blodgett,  Geo.  R   63 
Blowouts,  Solenoid  (Walker)   *559 
Boilers:  Contract  (Stirling)   a  802 

Patent  Decision  on   749 
Prevention  of  Scale  in  (Dearborn)   *560 
Specifications  for  in  Torrington,  Conn   155 

Boker,  H.  H   299 
Bolts,  Manufacture  of  (Diamond)   817 
Bonds,  Rail,  see  Rail  Bonds. 
Book  Inspector's  Instruction   c*15 
Bookkeeping,  see  Accounts. 
Booster:  Connections  c  *84,  c  136 

Economy  of  [Woodbridge]  _  139 
Recent  (Westinghouse)    "551 
Service,  Feeders  for  [Parshall]   *323 
See  also  Storage  Battery. 

Boston,  Mass.:  Apparatus  in  Use  in   585 
Broad-minded  Street  Railway  Men  in   505 

Cars  in   *561 
Changes  in   105 
Conventions  at,  see  American  Street  Rail- 

way Association  and  Accountants' Street  Railway  Association. 

Engine  Shaft  for   *576 
Engines  in  (Rice  &  Sargent)   688 
New  3000-kw.  Generator  for  (Walker)   409 
New  Lighting  Plant  in   167 
North  Shore  Traction  Co.,  Annual  Report 
of    a  i)2 

Proposed  Elevated  Railway  in   "501 
Situation  in  268,  328 
Standard  Air  Brakes  in   a  660 
Street  Railway  Conditions,  and  Financial 
Results  in   *471 
Subway   76,  *493 

Ventilation  of  (Sturtevant)   *813 
Terminal  Railway  Station  in,  Large   *41 
Trucks,  in  (Brill,  21  E)   *558 

Bowen,  M.  K   62 
Boxes,  Babbitting  [Fells]   c  *17 

Sand,  see  Sand  Boxes. 
Brackenridge,  J.   C   234 
Bradford,  Eng.:  Electric  Construction  in   *446 

*532,  730 

Bradford,  H.  P  233,  466 
Braintree,  Mass.:  Storage  Battery  at  (Hatch). 

*579,  743 

Brakes,  Air,  Boston,  in  (Standard)   a  660 
Changes  in  Company  (Standard)  61,  10S 
Manufacture  of  (Christensen)  *164,  *572 
New  Geared  (Standard)  <•   *349 

Brakes:  Emergency  Pavement  (Fairchild)   *110 
Friction   (Price)   574 
New  System  of  Electric  (Henry)   433 
Safety  (Kilgour)   *U3 

Brake  Shoes:  New  Principle  in  (A.  &  M.)..  575 
New  Type  of  (Diamond  S)   573 
With  Cork  Inserts  (Compo)  %  61,  568 

Brazer,  Gasoline  (White)   *56 
Breakers,  Circuit,  see  Circuit  Breakers. 
Bridge,  Hose  (Rochester)   *55 Brill  Co.,  J.  G. : 

Cars,  Buenos  Ayres,  Meat   *747 
Baltimore,  Convertible  in   *808 
Brooklyn,  Convertible  in   *811 
Export  for   i  *285 
Liverpool,  England   *727 
Parlor    *457 
Monte  Carlo,  Monaco   *2S9 
New  York  *227,  *539,  *794 

Exhibit  at  Boston   *682 
Snow  Plow,  Heavy   *109 
Truck,  Boston  (21  E)   *558 

Paris,  Locomotive   *347 
Brisbane,  Aus.,  Tramway  System  of  [Brown].  *528 
British,  see  Great  Britain. 
Brockton,  Mass.:  Power  Station  Tests  in   434 

Street  Railways  in  and  Near   *486 
Brooklyn  Bridge:  Electric  Cars  Cross. .  .*39,  80,  138 

Electrolysis  on   90 
Elevated  Trains  Operated  by  Electricity 
on    *385 

Brooklyn,  N.  Y. :  Electric  Fountain  in  [Dar- 
lington]   *128 

Brooklyn  Elevated  Railroad  Co.,  Electric 
Equipment  of  138,  *168,  *210,  *3S5 
Motor  on  (Walker)   *464 
Results  of  Operation  Compared  with 
Elevated  Roads  in  Chicago   *755 

Brooklyn  Heights  R.  R.,  Convertible  Cars 
for  (Brill)   *811 
Employment  Bureau  of  [Kennedy]   *333 
General     Passenger     Department  of 
[Kennedy]    *366 

Instruction  Book  for  Inspectors  on...  c  *15 
Track  Bonding  of  [Brown  and  Cha- 
pin]   650 

Track  Construction  of  [Carver]   652 
Purchase  of  Sea  Beach  Railroad   342 

Coney  Island  &  Brooklyn  Railroad,  Par- 
lor Car  on  (Brill)   "457 

Special  Work  of   *346 Cost  of  Station  Operation  in   265 
Nassau    Electric    R.    R.    Co.,    Shops  of 

[Hobart]    "182 
Special  Cars  of   *704 

Brown,  E.  D  '. . . .  467 Brushes:  Carbon  and  Their  Manufacture   748 
Self-lubricating    (Partridge)   566 

Abbreviations:  *  illustrated,  c  correspondence,  a  A    merican  edition  only,  i  international  edition  only. 
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Brussels,  see  Belgium. 
Buenos  Ayres,  Meat  Cars  in  (Brill)   *747 

Electric  Railway  Development  in  [Ward- 
lawl   i  *387 

Buffalo,  N.  Y. :  Buffalo  &  Lockport  Railway.  *535 
Buffalo  Railway  Co.,  Storage  Plant  of.. .41,  *383 
Proposed  Suburban  Line  Near   233 

Builders,    Some    Suggestions    to  European 
Electric  Railway   506 

Butte,  Mont.:  Handling  Ore  in   *227 
Transmission  of  Power  to  [Tandy]   *93 

By-products  of  the  Power  House  [Fenner]..  640 

Cable:  Conduit,  Changing  to  Electric  Con- 
duit in  Washington   *37 

New  York   *791 
Construction  in  Edinburgh  [Colam]   542 
Operation  in  New  York  City,  Compared 
with  Electric  and  Horse   721 

Calendars  for  1898  a  52,  108 
Camden,  Me.,  Race  Between  a  Deer  and  Car 
at    775 

Camden,    N.    J.:    Gloucester    &  Woodbury 
Railway,  Park  of  a  *21l 

Canadian  Electrical  Association,  Meeting  of..  460 
Cape  Town,  South  Africa,  Electric  Railway 
at   i  *211 

Carbon  Brushes,  see  Brushes. 
Carroussell,  Switch-Back  (Norman  &  Evans).  233 
Car  Acceleration,  see  Acceleration,  Car. 
Cars:  American,  in  Manila  (Brill)   *461 

Atlanta,  Ga   *81 
Bodies,  Maintenance  and  Repair  of  [Sco- 
vill]    224 

Boston  and  Vicinity,  in   *561 
Cleaning,   Systematic  196,  c  708 

Paper  on  [McAdoo]   363 
Preparations  for  (Modoc)    559 

Combination  in  Providence,  R.  I.  (Ameri- 
can)   *56S 

Company,  New  English   i  392 
Comparative    Earnings    of    Single  and 
Double  Truck  [McCulloch]   *627 

Composite,  on  New  England  Railroad...  *41 
Construction,  Points  on  Poor   c  *85 
Convertible  (Duplex)   402,  *809 

Baltimore    (Brill)   *808 
Brooklyn   (Brill)   *811 
Editorials  on  380,  617,  789 
New  York  (Brill)   *794 
Toledo,  O.  (Pullman)   *5G9 

Curtains,  see  Curtains,  Car. 
Dayton  &  Western  Traction  Co.  (Kuhl- 
man)    *456 

Double  Deck  for  Mixed  System,  Paris...  *209 
Double  Truck   *401 
Kinetic    *557 
New  York  City  *227,  *539 

Equipments,   Inspection  and  Testing  of 
[Perkins]    630 

Equipment    and    Maintenance   of  [Hop- 
kins]   642 

Funeral,  in  Mexico   *131 
Improved  Interurban  c  *133 
"In  the  White"  for  Export  (Brill)  i  *2S5 
Large  Unit  for  Street  [Brill]   *401 
Liverpool,  England  (Brill)   *727 
Meat,  in  Buenos  Ayres  (Brill)   *747 
Mileage,  see  Mileage,  Car. 
Monte  Carlo,  Monaco,  for  (Brill)   *289 
New  (Jackson  &  Sharp)   819 
Oscillation  of  226,  c  *263 
Parlor  (Brill)   *457 

Manchester,  N.  H.  (Briggs)   *559 
Parade  of  Decorated.  New  Orleans  a  *279 
Rochester,  N.  Y  c  *261 
Seats,  see  Seat  Car. 
Special  in  Brooklyn,  N.  Y   *704 
Storage  Battery  in  New  York   210 
Transporting  Standard  Gage,  on  Narrow 
Gage  Railways  *715,  812 

Trust,  New   409 
Wheel,  see  Wheel,  Car. 
Woodwork  for  (Sjoberg)   *562 
Works,  Large,  in  New  England  (Laconia)  564 

Receivership,   for   Well-Known  (Ste- 
phenson)   749 

Carson,  Howard  A   *501 
Casting:  End  on  an  Axle   c  *17 

Engine  Cylinder   c  *191 
Cast  Welded  Joints,  see  Rail  Joints. 
Catalogues.. 66,  118,  173,  238,  302,  354,  413,  469,  590 

690,  754 
Electrical  Machinery  (Westinghouse)   744 

*59 
*72 

132 

.394 

101 

*456 *755 *745 

358 

19 

•331 *818 

*763 

43 

*787 *766 

234 

*570 

375 

686 

Engines   (Bullock)   819 
Installations,  Electrical   i  104 
Insulating  Materials  (H.  W.  J.)   287 
Rails   297,344 
Ropes    (Roebling)   466 

Catcher,  Trolley  Pole  (Wilson-Thomson)... 
Cedar  Falls,  la.,  Street  Railway  System  of.. 
Cement,  Testing  
Central;  Electric  Co.,  Change  of  Headquar 
ters   

London  Underground  Railway,  see  Lon- don, Eng. 
Station,  see  Power  Station. 

Chambers  Creek,  Wash.,  New  Transmission 
Plant  at   36 

Charleston,  S.  C,  Notes  on  Current  Practice 
in    104 

Checking  Employees  [Walter]   741 
Collection  of  Fares,  and  [Ferguson]   375 

Chicago,  111.:  City  Railway  Co.,  Annual  Re- 
port of  

New  Equipment  of  
Elevated  Railway  Problems  and  Result 
Lake  Street  Elevated,  New  Truck  on. 
Milwaukee  Electric  Railway  
Multiple  Unit  System  in  
South  Side  Elevated,  Electricity  on... 

Motor  (G.  E.  57  B)  
Multiple  Series  System  on  
Truck,  Extra  Strong  on  (Peckham).807,  *814 

Pivotal  for  (McGuire)   *816 
Storage  Battery  Traction  in  
Street  Railway  Fight  in  
Union  Elevated  (Loop)  Railway  

Christiania,  see  Scandinavian  Peninsula. 
Cicott,  Frank  X  
Cincinnati,  O.:  Street  Railway  Co.,  Chester 

Park  Shops  of   *77 
Power  Station,  Hunt  Street  [Baldwin]  *239 

Safety  Brake  on   (Kilgour)   *113 
Circuit  Breakers:  Development  of  (Cutter)...  *55S 

Magnetic  Blowout  (G.  E.)  
Circuits,  Return,  see  Return  Circuits. 
Cities,  Street  Railways  in  Small  [Lesseure].. 
Clambake,  Annual,  of  Well-Known  Electrical 
Works   

Clark,  W.  J  750,  a  *805 
Report  on  Cuba  by   -166 

Clark,  Henry  J   233 
Classification,  Numerical,  of  Ry.  Literature,   i  104 
Cleaning  Car,  see  Car  Cleaning. 
Cleveland,  Ohio,  Impossibility  of  Reducing 

Fares  in  [Short]   a  43 
Clip,  Trolley,  see  Overhead  Appliances. 
Coal,  Steam  Producing  Value  of  
Coast  Defense,  Electric  Railways  as  an  Aux- 

iliary to  [Clark]  
Cokeley,  M  
Collection  of  Fares,  see  Fares. 
Columbus,  Ohio,  Guide  to  
Combination  Car,  see  Car. 
Commutators,  Method  of  Sandpapering  Gen- erator   
Comparative  Costs  and  Profits  of  Cable, 

Electric  and  Horse   Railways  in  New 
York   

Comparison  of  Gross  Receipts  for  1896  and 
1897   372,  380 

Compression  in  Engine  Cylinders   c  136 
Condenser,  "Injector"  (Bulkley)   *56 
Condict,  G.  Herbert   62 
Conductors,  see  Employees. 
Conduit:  Electric,  Changing  Cable  Conduit 

to,  in  Washington   *37 
New  (Jenney)   *563 
New  York,  Cost  of  Operation   721 

Laying  in   (McRoy)   *774 
Metropolitan  St.  Ry.  Co  437,  719 
Systems,  Present  Status  of  [Ziffer]   712 
Third  Ave.  Railway  in  New  York.  .371,  *791 

Coney  Island,  New  Route  to   a  342 
Third  Railway  System  at  (Safety)   *809 

Connecting  vs.  Bonding  Rails  [Birdsall]  
Conservatism,  English  
Consolidation  of  Westinghouse  and  Walker 
Companies   

Steel   Interests   a 
Construction,  see  Car  Construction,  Track 

Construction,  Overhead  Construction, 
etc. 

Construction  Notes  
Consulting  Engineer,  Customer,  and  Elec- 

trical Manufacturer,  Relations  Between 
[Greene]    88 

Contacts,  Headlight    c  *85 
Controller:    New    Type    for    Electric  Cars 
(Henry)    433 

DFO  5  1893  S. 

199 

648 
750 

461 

*13 

721 

*18 

91 

6S7 

397 

P"aN«^-De c i s i o n  on. 
Proper  TRirtlffngof. . Series  K.  2  (G.  E.) 
Solenoid  Blowouts,  for  (Walker) 

Converters,  Rotary:  Recent  (Westinghouse).  *553 
In  Street  Railway  Work  [Bell]   *512 

Copenhagen,  Fares  and  Earnings  of  Tram- 
ways at  [Madsen]   425 

Tramways  in  [Faber-Madsen]   i  *217 
See  also  Denmark. 

Cork  Inserts,  Brake  Shoes  with  (Compo)  61,568 
Cork,  Ireland,  Electric  Railways  in   *6 
Correspondence,  School  of  Instruction   346 
Cost   of,    Operation,    Construction,  Repairs, 

etc.,  see  Finance. 
Couplings,  Automatic  (Van  Dorn)   *577 Large  Order  for  (Van  Dorn).   *816 
Crafts,  William  A   *503 
Crank  Shafts  (Bethlehem)  *248,  *576 
Cripple  Creek,  Col.,  Interurban  Railroading 
at    *701 

Crouse-Hinds     Electric     Co.,     Change  in 
Branch  Office    233 

Cuba,  Electric  Development  in  616,  652,  788 
Remarkable  Report  on  [Clark]   4G6 
Unsanitary  Conditions  in   720 

Curtains:   Car   (Burrowes)   287 
Imitation  Leather  (Pegamoid)   744 
New  Material  for  Car  (Moroccoline) . . .  .556,  810 

Customer,    Consulting   Engineer   and  Elec- trical Manufacturer,  Relations  Between 
[Greene]    88 

Cutters,  Gear  (Nuttall)    *110 
Cylinder:  Casting  an  Engine  c  *191 

Compression  in  Engines   c  136 

Danforth,  R.  E  
Davenport,  C.  G  a 
Dayton,  Ohio:  Dayton  &  Western  Traction 

Co.,  Cars  for  (Kuhlman)  
Electrolysis  of  Cast  Iron  Pipes  at  [Brown]. 
Street  Railway  System  of  

Decorated  Cars,  Parade  of,  in  New  Orleans..; 
Deer,  Race  Between  a  Car  and  
Defense,  Electric  Railways  as  an  Auxiliary 

to  Coast  [Clark]  
Denmark,     and      Scandinavian  Peninsula, 

Tramways  in  [Madsen]  i  104, 
See  also  Copenhagen. 

Denver,  Col.:  Notes  from  c 
Novel  Gravity  Road  in  

Depreciation  as  a  Factor  in  Four-Cent  Fare 
Litigation   381 

De  Ronde,  F.  S  a 
Designing  Parks,  see  Parks  and  Pleasure  Re- 

sorts. 
Developing  Traffic,  see  Traffic. 
Development    in     Europe,     Possibilities  of 

Electric  Railway   
Dickinson,  Alfred  
Dillingham,  B.   F  i 
Dinner,  Complimentary,  to  F.  S.  Pearson  
Distribution  of  Power  from  a  Central  Sta- 
tion   

Door,  New  Vestibule  (Agard)  *54 
Double  Truck  Cars,  see  Cars,  Double  Truck. 
Dover,  England,  Electric  Railroading  in  i 
Draft,  Mechanical,  in  Manufacturing  Estab- lishments   
Drake,  F.  E  
Draw-Bridge:  Overhead  Construction  on,  in 

New  York  City   
Safeguard  for   

Drill:  New  Rail  (Michigan)  
Rail,  Self  Feeding  (O.  &  C.)  

Drilling  Machine,  New  Rail  (Buda)  
Dublin,  Ireland:  Electric  Railways  in  
[Boyd]   

New  Construction  in  :  
Report  of  United  Tramways  Co  

Duncan,  Jr.,  W.  B  a 
Duncan,    Louis   a 
Dunkirk,  N.  Y.,  Sale  of  Exhaust  Steam,  in 
[Fenner]   

Duties  of  the  General  Manager  
Dynamo,  see  Generator. 

62 

•80S 

*456 

785 

•119 
*279 

648 

i  801 

'261 

»334 

,  397 

*805 

i  43 
i  342 

*734 

168 

91 

577 

*458 

688 

*1S8 

74 

•406 *228 

*i 

i  736 

*203 

578 

*804 
*S04 

649 
201 

Earnings,    Comparative,    and    Economy  of 
Operation  Between  Single  and  Double 
Truck  Cars  [McCulloch]   *627 

Fares  of  Copenhagen  Tramways  and   425 
See  also  Gross  Receipts. 

Ear,  Trolley,  see  Overhead  Appliances. 

Abbreviations;  *  illustrated,  c  correspondence,  a  American  edition  only,  i  international  edition  only, 
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Earth  Return,  see  Return  Circuit. 
East  St.  Louis,  111.,  St.  Louis,  Bellville 

Suburban  Railway   359,  * 
Eck,  Justus   
Economizing  Electrical  Power  [Connett] 
Economy:  of  the  Booster  [Woodbridge] . . . 

12,  *56S 
61 

505,  511 
..  130 

*627 

88 
8 12s 

90 
785 
789 

*775 

326 

322 

*277 

326 

800 

*755 
*110 

411 

Of  Operation  Between  Single  and  Double 
Truck  Cars  [McCuiloch]  

Edinburgh,  Scotland,  Cable  Construction  in 
[Colam]    542 

Electrical:  Dealers,  Weil-Known  (Anderson).  561 
Driven  Pump,  Triplex  (Worthington)   *109 
Engineer,  Institute  of  Correspondence...  346 
Exhibition,  Exhibits  at  *60,  290,  294,  a  *339 

Paper  at  [Short]   343 
Program  for    163 

Manufacturer,  Customer,  and  Consulting 
Engineer,  Relations  Between  [Greene]. 

Electric;  Conduit,  see  Conduit,  ELectric. 
Fountain  in  Brooklyn  [Darlington]  
Heaters,  see  Heaters,  Electric. 
Light  Association,  see  National  Elecinc 
Light  Association. 

Locomotive,  see  Locomotives. 
Electrolysis:  Brooklyn  Bridge,  on  

Cast  Iron  Pipes  at  Dayton  [Brown]  
Editorial  on  
Fallacies  Regarding  [Herrick]  *186, 
Notes  on  [Cardew]  
Prevention  of  [Parshall]  
[Natalis]   i 
[Trotter]   

See  also  Return  Circuits. 
Elevated  Railways:  Editorial  on  Future  of... 

Problems  and  Results  
Emergency:  Pavement  Brake  (Fairchild)  

Wagon,  see  Wagon,  Emergency. 
Emery,  Charles  E  *62, 
Employees:  Attitude  and  Relation  with  Em- 

ployers  ,  139,  200 
Checking  [Walter]    741 
Collection  of  Fares  and  Checking  [Fergu- 

son]   375 
Conductors    and    Motormen,  Questions 

for,  in  St.  Louis,  Mo   107 
Increased  Pay  to,  in  New  York  City   443 
Method    of   Hiring   in    Brooklyn  [Ken- 

nedy]   *333 
Profit  Sharing  with   267 
Report  of  Committee  on  Standardization, 
Rules  for    780 

Wages  Paid  to,  in  England   i  3S0 
Employment  Bureau  of  the  Brooklyn  Heights 

Railroad  [Kennedy]  
Energy,  see  Acceleration. 
Engineering,  Poor  Piece  of  c  *17,  c  *84 
Engineers:  at  Boston  Convention,  Foreign... 
European    i  341 
Hawaiian  Islands   i  *734 
War  Service,  Brigade  of  297,  409,  455,  461 

Engines:  American,  from  an  English  Stand- 
point  c  *708 

(American  Ball)    *257 
(Armington  &  Sims)   *259 
(Ball)    *252 
(Ball  &  Wood)  *32,  *576 
(Buckeye)    *27 
Cylinder:  Casting   c  *191 

Compression   in   c  136 
(Dick  &  Church)    "*255 
Electric  Ry.  Power  Stations  [Emery] .  .*23,  *244 
(Fitchburg)    *250 
Gages  and  Valves,  for  (Crosby)   577 
Indicators  for  (Crosby)    407 
(Mcintosh  &  Seymour)  .•  *29,  i  797 
(Newburgh)    *247 
(Porter-Allen)    *24 
(Rice  &  Sargent)  248,  688 
San  Antonio,  Texas,  Large  in  (Murray).  *575 
Shafts  for   (Bethlehem)  *248,  *576 
Stop  and  Speed  Limit  (Monarch)   *291 
(Watertown)    *254 
Willans  for  Electric  Traction  [Lazenby] .  .a  *73b 
(Wright)    *244 

England:  Electric  Traction  in  534,  i  804 
American  Engines,  from  Standpoint  of..c*708 
New  Car  Company  in   i  392 
Notes  from   T:   i  802 
Visit  of  Belgian  Engineers  to   533 

Equipment  and  Maintenance  of  Electric  Cars 
[Hopidns]    642 

Escott,  E.  R.  S  i  *449 
Europe:  Electric  Railways  in   265 

British  Capital  in  Tramways  of   i  161 

*333 

c  135 
615 

:  369 

'743 

*686 

807 

*228 

115 

*787 

Electric  Railway  Builders  in,  Some  Sug- 
gestions to   506 

Engineers  in  i  *341 Mechanical  Motive  Powers  in  [Ziffer]   710 
Possibilities  of  Electric  Railway  Develop- 

ment in   i  43 
Evian-les-Bains,     Switzerland.  Three-Phase 

Electric  Railway   i  *731 
Excursion   Traffic,    Methods    of  Increasing 
[Banks]    a  795 

Exhibition,  Electrical,  see  Electrical  Exhibition. 
Export,  Cars  for  (Brill)  i  *285 
Express  and  Freight  Interurban  Line  (Ma- 

honing Valley)    *81 

Fans,  Boston  Subway,  Used  in  ( Sturtevant) . .  *813 
Fares:  Boxes  for,  see  Registers,  Fare. 

In  Cleveland,  Impossibility  of  Reducing 
[Short]    a  43 

Collection   of  and   Checking  Employees 
[Ferguson]    375 

Earnings  of  Copenhagen  Tramways  and 
[Madsen]    425 

Reduction  of,  see  also  Municipal  Control. 
Register,  see  Register,  Fare. 
System  of  Collection  of  [Walter]   741 

Federal  Steel  Co.,  Formation  of   a  806 
Feeders:    Determining    Losses    in  Return 
[Trctter]   326 

Method  of  Arranging  [Natalis]  i  *277 
Testing  [Herrick]   *1S6 Notes  on  [Cardew]   326 

Return  Booster  Service  for  [Parshall]   *323 
See  also  Return  Circuits. 

Feed-Water,  Cost  of  c  320, 
Fender:  Efficiency  of  a  Well-Known  (Provi- 
dence)   

New  Car  (Hipwood-Barrett)  
New  Type  of  (Graf)  
Wheel  Guard,  and  New  (Parmenter)  

Field,  B.  K  
Fight,  Street  Railway  in  Chicago  
Finance,  Street  Railway:  Companies  in  the 

Hands  of  Receivers   a  735 
Comparative  Costs  and  Profits  of  Cable, 

Electric  and   Horse   Railways  in 
New  York    721 

Earnings  and  Economy  of  Single  and 
Double  Truck  Cars  [McCuiloch]....  *627 

Comparison    of    Gross    Receipts    of  175 
Companies   372,  380 

Dublin   Electric  Tramways,   a  Financial 
Forecast   

Feed- Water,  Cost  of  c  320, 
Operating  Expenses  in  Kansas  City  
Operation   of  Various  Mechanical  Trac- 

tion Systems,  Cost  of  [Ziffer]  
Power,  Cost  of  Electric  [Conant]  

Cost  of  Hired  Electric  
Cost  of  Motive  

Power  Station  Operation  in  Brooklyn,  N. 
Y.,  Cost  of  

Records  in  Trenton  
Repairs  of  Motors,   Cutting  Down  Cost 

of  [McAdoo]   
Results  in  Metropolitan,  Boston  
Statistics,  Their  Use  and  Abuse  [Hibbs]. 

Electric  Tramways  in  Switzerland 
See  also  Annual  Reports. 

Fire  from  Using  Old  Wire   c  *S5 
Fireworks  as  Attractions  at  Parks  a  *285 
First  Electric  Railway  [Henry]  c  *264 
Fitchburg,  Mass.,  Whalom  Park  at  a  *276 
Flooring    Machine,    New    Triple  Cylinder 
(Fay)    *747 

Foreign :  Notes,  see  International  News  Notes. 
Tramways,  British  Capital  in   i  161 

Forms,  see  Accounts. 
Foundry  at  Schenectady  (G.  E.)   289 
Fountain,  Electric,  in  Brooklyn  [Darlington]  *12S 
Four  Cent  Fare,  see  Municipal  Control. 
Fowler,  Sir  Benjamin   i  341 
Framingham,  Mass.,  Street  Railways  in  and 
Near    *484 

France:  Condition  of  Mechanical  Traction  on 
the  Tramways  of  [Boyer]   i  c  51 

Heavy  Electric  Railroading  Proposed  in..  *317 
Impulse  Wheels  in  (American)   *229 
Line  Material  in   i  221 
Status  of  Electric  Traction  in   i  160 
Tramways  in   787 
Tramway  Visitors  from   223 

Franchise  Conditions,  see  Municipal. 
Franklin  Institute,  Program  of   718 

i  736 

c369 
71 

710 

*621 

373 

265 

c  265 

i  99 

Freight,  Electric  Locomotive  (G.  E.)   *1H 
And  Express  Interurban  Line  (Mahoning 
Valley)    *81 

Hull  in    *35o 
Lockport  in   *535 

Fredonia,  N.  Y.,  see  Dunkirk,  N.  Y. 
Friction  Brake,  see  Brake. 
Fuel,  Furnace  Adapted  for  Cheap  (Meldrum)  *286 
Funeral  Cars  in  Mexico   *131 
Furnace,    Adapted    for    Cheap    Fuels  (Mel- 

drum)  *2S6, Fuyioka,  I  
403 
298 

Gages  and  Valves  (Crosby)   577 
Gage,  Transporting  Cars  on  Narrow  *715,  812 
Gaining  Machine,  Automatic  Car  (Fay)   *567 
Galvanized  Iron,  Paint  for   810 
Gas  Motor  Traction  [Hersey]  i  *799 
Gasoline  Brazer  (White)   *56 
Gaston,  Wm.  Alex   *169 
Gate,  Patent  Car  (Wood)   *6S6 
Gears:  Cutters  (Nuttall)   *110 

Forged  Steel  Split  (Duquesne)   *409 
Large    Plant    for    Making    (Dorner  & 
Dutton)    *112 Life  of  in  Pittsburgh   11 

Making  Aluminum  c  *192 General  Electric  Co. : 
Arc  Lamp,  Direct  Current   807 
Annual  Report  of   295 
Belt-Driven  Generator   *55 
Changes  in  Stock   a  394 
Exhibit  at  Boston   *683 
Electric  Locomotives  *111,  *355,  *408,  *535 

*535 

Foundry  at  Schenectady   289- 
Lighting  Plant  in  Boston.  Contract  for..  167 
Magnetic  Blowout  Circuit  Breakers   *570 
Motor  (No.  51  B)   *345 

(No.  57  B)   818 
(No.  58)   *459 
(No.  55)   *578 Late  Forms  of  Overhead  Appliances  ..  574 

Patent  Controversy  with  Walker  Co   465 
Power   Transmission   Apparatus   at  Me- 
chanicsville,  N.  Y   *580 

Wattmeters  for  Storage  Batteries   *28S 
General  Manager,  Duties  of   201 
General  Passenger  Agent,  see  Agent,  General Passenger. 

Generator:  Belt  Driven  (G.  E.)   *55 
3000  kw.  for  Boston  (Walker)   409 
Brushes,  see  Brushes. 
Large  Railway  (Walker)   *566 Patent  Decision  on  Windings  of   400 
Recent  ( Westinghouse)   *549 

Geneva,  Switzerland,  Meeting  of  Interna- 
tional Street  Railway  Association  at, 

see  International  Street  Railway  Asso- 
ciation. 

Georgia,  Street  Railway  Situation  in   c  82 
Germany:  Dickinson  Trolley  in   *564 

Electrical  Syndicates  in   i  389 
Extensive  Electrical  Construction  in...  571,  i  47 
Insulating  Paint  in  i  *804 
Manufacturing  Companies,  Consolidation 

of,  Defeated    i  802 
Gibbings,  Alfred  i  *734 
Glasgow,  Scotland,  Electric  Railways  in..*728,  i  797 
Gloucester,   Mass.,   Street   Railways   in  and 
Near    *480 

Goodwin,  H.  B   *503 
Gorner-Grat,  Switzerland,  Three-Phase  Moun- tain Railway  in   36 
Gratz,    Austria,    Electric    Railway  Between 

Maria  Trost,  and   *729 
Gravity  Read  in  Denver,  Col   *334 
Greasing,  Wire  Appliance  for  (Dalgleisch) . . .  *232 Great    Britain:    British    Capital    in  Foreign 
Tramways    i  161 

Electric  Tramway  Situation   in  [McCal- 
lum]   i  c  48 

Electric  Railway  Development  in   i  43 
Interurban  Tramways  in  [McCallum]          i  657 
Methods  of  Placing  Tramway  Contracts 
in    i  220 

Municipalism  in  the  Tramway  Field,  in 
[McCallum]    i  735 

Greene,  S.  Dana  a  *804 
Griffin,  Col.  Eugene  298,  688,  750,  a  *803 
Grinnell,  S   4U 
Grinding  Car  Wheels:  Economy  of   381 

Machine  for  (Hampden)   *57 
Gross  Receipts  for  1896  and  1897,  Comparison 
of   372,  380 

Ground  Return,  see  Return  Circuits, 
Abbreviations:  *  il ustrated,  c  correspondence,  a  American  edition  only,  i  international  edition  only, 
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Halifax,  Eng.:  Electric  Railways  in  [Wilms- 
hurst]    *444 

Engineers  in  i  *449 
Handling:  Asphalt    150 

Controllers,  Properly   c  133 
Hanger,  Self-Locking  (E.  R.  E.  Co.)   *461 
Hawaiian  Islands,  Engineers  in  i  *734 
Hay  ward,  A.  H   169 
Headlights,  Electric  (Neal)   *563 
Contacts    c  *85 
(Syracuse)    165 

Headquarters,  New  Electrical  (Central  Elec- 
tric Co.)   a  394 

Heaters,  Electric:  Improvements  in  (H.  W. 
J.)    *28S 
(Gold)  *463,  *582,  *809 
Patent  Decision    410 
(Safety)    *293 
Statements  Concerning   690 

Heating  and  Ventilating  Apparatus  (Sturte- 
vant)    *744 

Heat  Unit:  Standard.  Rating  Power  Plants 
on   19,  20 

Heavy  Electric  Railroading:  near  Lockport, 
N.   Y   *535 

Paper  on  [Short]   343 
Proposed  in  France    *317 
Recent  Construction  on  N.  Y.,  N.  H.  & 
H.  R.  R.  [Heft]   *540 

Truck  for  (McGuire)   112 
Heulings,  Jr.,  William  H   750 
Hired  Electric  Power,  Cost  of   373 
Hoboken,   N.  J.,  Thirty-ton  Electric  Loco- 

motive in  (G.  E.)  41,  *111 
Holder,  Bicycle  (Graham-Woodward)   *54 
Holland,  Mich.,  Electric  Railway  at   *424 
Holyoke,  Mass.,  Electric  Railway  System  of.  *415 
Honolulu,  Street  Railways  of  [Cicott]   *723 
Hopkinson,  Dr.  John  i  342,  i  658 
Horse:  Operation  in  New  York  City.  Com- 

parison of    721 
Hose  Bridge  (Rochester)   *55 
House,  Car,  Novel  Construction  in  Spring- 

field,  Mass   436 
Hull,   Canada,   Electric   Railway   System  of 

[Armstrong]    *35o 

Illinois  Street  Railway  Association:  Forma- 
tion of    72 

Meeting  of    374 
Meeting  of  Executive  Committee   *124 

Impulse  Wheel,  see  Wheel. 
Incorporated  Association  of  Municipal  and 

County  Engineers,  Paper  Before   542 
Indicator,  Steam  Engine  (Crosby)   407 
"Injector"  Condenser  (Bulkley)   *56 
Inspection  and  Testing  of  Motors  and  Car 

Equipments  [Perkins]    630 
Inspectors,  Instruction  Book  for   c  *15 

See  also  Employees. 
Institution  of  Electrical  Engineers  (British), 

Papers  Before    322 
Instruments,     Street     Railway  Switchboard 
(Keystone)    *746 

Insulation:   Manual  (Mica)   292 
Mechanical,  for  Electric  Cars  [Crane]   556 
Paint  in  Germany  i  *S04 
See  also  Overhead  Appliances. 

International  News  Notes.. i  51,  i  105,  162,  222,  283. 
a  344,  395,  450,  i  657,  i  737,  i  S04 

International    Street    Railway  Association, 
Geneva  Meeting: 

Announcement  of  
Editorial  on  
Paper  at  [Ziffer]  
Proceedings  at  [Ziffer]  

Interurban  Railways: 
Anderson  and  Marion,  Ind.,  Connecting.. 
Baltimore  &  Northern  Electric  Railway 
Co  

Carrying  of  United  States  Mail  on  [Dim- 
mock]   

Cripple    Creek,    Col.,    District  Railway, 
System  of  

Dayton  to  Hamilton    *121 
Freight  and  Express  (Mahoning  Valley).  *81 
Great  Britain,  in  [McCallum]   i  657 
Holland  &  Lake  Michigan  Railway   *424 
Improvements    in  c  *133 
St.  Louis,  Belleville  &  Suburban  359,  *442 

^  Schuylkill  Valley  Traction   Co.,  System 
of    *3fil 

Torrington  &  Winchester  Street  Railway.  *151 

Ireland:  Tramway  Situation  in  Great  Britain 
and  [McCallum]   i  c  4S 

Iron,  Preserving,  from  Rust   c  370 

i  450 
720 
710 

*713 

*771 
*175 

639 

*701 

Jack,  Car  Replacing  (Pearson)  
Japan,  Electric  Railways  in  [Fujioka]  
Jersey  City,  N.  J.,  Consolidated  Traction  Co. 

Lease  of  223 
Johns,  Henry  VV  
Joints,  Rail,  see  Rail  Joints. 

i  340 

a  394 170 

Kansas  City,  Mo.:  Early  Electric  Road  in  c  *264 
Metropolitan  Street  Railway  Co   *67 

Kidd,  J.  S   *233 
Kimball,  G.  W   115 
Kincaid,  Joseph   i  341 
Kinetic,  Motor:  Car   *557 

Legal  Definition  of   565 
Letter  Concerning    c  85 

Kinks:  Railway  Shop  [Fells]   *321 
Trolley  Pole  Rope   *86 

L 
Lake  Michigan,  Holland  &  Lake  Michigan 
Railway   ,   *424 

Lamp,  Arc,  Well-Known  (Monarch)   *461 
Direct  Current  Enclosed  (G.  E.)   S07 

Lap  Jointed  Track    *407 
Launches,  Electric   '  233 
Lawrence,   Mass.,   Electric  Switching  Loco- 

motive at  (G.  E.)   *408 
Leathers,  Imitation  (Pegamoid)   744 
Legal : 

Carriers  of  Passengers,  Fetter  on   a  45 
Contribution  in  Collision  Cases   a  337 
Courts  and  Rapid  Transit  in  New  York.,    a  H 
Courts  and  Street  Railways   a  102 
Decisions : 

Charters,      Franchises,  Ordinances, 
Powers,  etc.. a  45,  a  103,  a  159,  a  218,  a  281, 

a  391,  a  449,  a  732,  a  S00 
Liability  for  Negligence,  .a  45,  103,  a  160, 

a  218,  388,  a  389,  a  450,  a  800 
Use  of  Streets  and  Highways   a  281 

Definition  of  Locomotive  Steam  Power...  565 
Degree  of  Care  Demanded  of  Street  Rail- 

way Companies    a  449 
Negligence,  Thomas  on   a  392 

Law,  Novel  Index  of  [Hamilton]          a  800 
Patent  Decision: 

Boiler   
Controllers  . 

Advertising  Racks. 463 
749 
350 

Electric    Heaters    a  159,  410 
Motor  (Sprague)   220 
Motor  Suspension    350 
Regulation     of     Compound  Wound 
Dynamos    400 

Suspended     Switches     in  Traveling 
Contacts    460 

Plaintiff's  Negligence  Is  Not  a  Defense, When    a  217 
Probable  Street  Railway  Legislation   90 
Publications,  Legal  a  45,  a  161,  a  392 
Statutes  of  Limitations  in  Tort  Cases....  a  280 
Value  of  a  Child's  Life   a  799 
Van  Depoele  Trolley  Litigation  a  282,  461 

Letters  and  Hints  from  Practical  Men.. 14,  S2,  133, 
190,  261,  320,  369,  431,  708 

Life  of  Ties  [Willis]   225 
Lighting  Plant  in  Boston   167 
"Lightning,"  Special  Number  of   230 
Lights  in  War  Service,  Portable   456 
Lisbon,  Portugal,  Electrical  Equipment  in..  350 
Liverpool,  England,  New  Cars  for  (Brill)....  *727 
Lockport,  N.  Y.,  Steam  Railroad  Conversion 
Near    *53b 

Locomotive,  Electric:  Freight  (G.  E.)  *1H,  *40S 
Hoboken,  N.  J.,  30-Ton  Electric   41 
Hull,  Canada    *355 
Lockport,  N.  Y   *535 
Small  Lines,  for  (L.  W.  &  D.)   *686 
Storage  Battery,  for  Trunk  Lines  i  *342 
Switching  (McGuire)   *575 

Locomotive,  Stored  Steam  [Ziffer]   710 
London,  Eng.,  Central  London  Underground 

Railway  System  of  139,  *141,  i  658 
Common  Council,  Report  on  Motors  to 
[Baker]    i  803 

Electrical  Orders  in  (Laing,  W.  &  D.)...   i  221 
Electric  Railway  for   408 
Engines  for   461 
Tramways  of  [McCallum]   i  389 

[M.  L.  C]  i  c340 
United  Tramways,  Electricity  on   i  804 

Visit   of  Prominent  Tramway  Capitalist 
from    454 

Los  Angeles,  Cal.,  Street  Railway  System  of.  *303 
Low  Fares,  see  Fares,  also  Municipal. 
Lubricants,  Car  Journal  (Hanna)   465 

M 
Mahoning  Valley  Railway  Co   *81 
Mail,  Carrying  on  Street  Railways  [Dim- 
mock]    g3g 

Maintenance:  of  Car  Bodies  [Scovill]   224 
And  Equipment  of  Electric  Cars  [Hop- 

kins]   642 
Of  Trucks  [Hartson]   224 

Management,  Relation  of  Employees  to   139 
Manchester,  N.  H.,  Parlor  Cars  in  (Briggs).  *559 
Manila,  American  Cars  in  (Brill)   *461 
Mansfield,  George  W   467 
Manufacturers,  see  Among  the  Manufacturers. Maps: 

Anderson  and  Marion,  Ind.,  Railway  Be- 
tween   772 

Baltimore,  North  and  West  Suburbs  of..  178 
Boston  Elevated  Railway  System  478-479 
Boston  Metropolitan,  Street  Railway  Sys- 

tems in  471-492 
Boston  Subway    494 
Central  London  Underground  Railway...  141 
Cape   Town,    S.    A.,    Showing  Tramway 
System  of    i  212 

Copenhagen,    Denmark,    Showing  Tram- 
way System    i  219 

Europe   and   Portion   of   United  States, 
Showing  Comparative  Areas   i  45 

Feeder  System,  Dublin,  Ireland   206 
Geneva  and  Its  Railways   713 
Los  Angeles,   Cal.,   Showing  System  of 
Los  Angeles  Railway  Co   304 

Metropolitan  Street  Railway,  Kansas  City, 
Mo   68 

Paris,  France,  Showing  Proposed  Route 
of  Orleans  Railroad   317 

Philadelphia,  Pa.,  Showing  Lines  of  the 
Union  Traction  Co  694,  695 

Port  Elizabeth,  S.  A.,  Showing  Tramway 
System  of    ;  212 

St.   Anthony's   Falls,   Showing  Location 
of  Water-Power  Plant   *269 

Schuylkill  Valley  Traction  Co.,  System  of.  362 
Vienna,  Austria   i  33s 

Maria  Trost,  Austria,  Electric  Railway  Be- 
tween Gratz  and   *72& 

Marion,  Ind.,  Railway  Between  Anderson  and  *771 
Marseilles,  France,  Tramway  Changes  in   534 
Massachusetts:  Act  Relative  to  Street  Rail- 

ways in    454 
Board  of  Railroad  Commissioners   *503 
Relations  Between   Street  Railways  and 
Municipalities  in   21 

Report  of  Investigating  Committee  in   202 
Street  Railway  Association,  Meeting  of..  615 

Matching  and  Planing  Machine  (Fay)   *294 
Materials  in  Store,  Accounts  of  [Kittredge].  a  156, 

a  215,  a  335 McLean,  Thomas  H  62,  169.  299 
Meadville,  Pa.,  Electric  Railway  System  of..  *35:> 
Meat,  Handling  in  Buenos  Ayres .(Brill)   *747 
Mechanical:  Draft,  see  Draft.  Mechanical. 

Stoker,  see  Stoker,  Mechanical. 
Traction,   Recent  Improvements  in,  for 

Street  Railways  [Ziffer]   710 
Mechanicsville,  N.  Y.,  Power  Transmission 
at    *580 

Melbourne,  Annual  Report  from   i  803 
Memphis,  Tenn.,  Recent  Improvements  in...  *334 
Merry-Go-Rounds,  see  Carroussell. 
Metallic  Packing  (Duval)   *55 
Metropolitan  Street  Railway  Employees'  As- 

sociation, Paper  on  Street  Railway  Ac- 
cidents [Robinson]    S6 

Mexico:  Electrical  Equipment  in   350 
Funeral  Cars  in   *131 
Street  Railroading  in   *S Mica,  Manual  of  Insulation  (M.  I.  Co.)   292 

Middleborough,  Stockton  &  Thornby.  Elec- 
tric Tramway   534 

Middletown,  N.  Y.,  Accident  Claim  in   a  52 
Mileage,  Car:  How  Arrived  at.  and  Its  Use 
[Ford]    639 

Method  of  Keeping  Records. ..  .a  336,  3S0,  a  3S7 
Unnecessary  Track  and   43* 

Milwaukee,  Wis.:  Delightful  Trip  to   740 
Four-Cent  Fare  Litigation  in  3S1,  397 
Important  New  Work  in   a  52 

Abbreviations:  "illustrated,  c  correspondence,  a  American  edition  only,  i  international  edition  only. 



STREET  RAILWAY  JOURNAL. 

Minary,  T.  J   351 
Minneapolis,  Minn.:  Accounting  Forms  in 

a  157,  a  216 
Water-Power  Plant  at  St.  Anthony's  Falls  *269 

Mixed  Electric  System : 
Double  Deck  Car,  in  Paris   *209 
Origin  of    c  14 
Present  Status  of  [Ziffer]   712 

Montana  Power  Co.,  Description  of  [Tandy].  *93 
Monte  Carlo,  Monaco,  Cars  for  (Brill)   *2S9 
Montevideo,  Uruguay,  Street  Railways  in....  c  320 
Montpelier,  Vt.,  Transmission  Plant  at   *526 
Mosquitoes,  Methods  for  Exterminating   267 
Motive  Power,  see  Power. 
Motormen,  see  Employees. 
Motors:  Compressed  Air  [Ziffer]   710 

Electric  Railway  [Hanchett] . .  *9,  *74,  *125,  *184 *316,  517 

Brooklyn  Elevated  Railroad  (Walker).  *168, *210.  *464 
Brushes,  see  Brushes. 
Cutting    Down    Cost    of    Repairs  of 
[McAdoo]    *11 

Elevated  Railway  (G.  E.  55)   *578 
(G.  E.  57  B)   *818 

Heavy  (G.  E.  51  B)   *345 
Inspection  and  Testing  of  [Perkins]..  630 
Maintenance  of  [Hopkins]   644 
Narrow  Gage  (G.  E.  58)   *459 
Patent  Decision  on  (Sprague)   220 
Recent  (Westinghouse)   *549 
Report  on  Tramway  [Baker]   i  803 
Shop  for  Repairing    *748 
Suspending,     Patent     Decision  on 
Methods  of   a  104 

Suspension,  Patent  Decision  on   350 
Thirty-H.P.   (Steel)   *59 

Gas,  Traction  [Hersey]  i  *799 
Kinetic.  Double  Truck  Car  
Mechanical  Status  of  Various  Systems 
[Ziffer]   
Paris   

Patton,  Development  of  
Bangor,  Me.,  in  
Long  Distance  Test  of  

Moulding  Machine,  Extra  Heavy  (Fay)... 
Mountain  Railways,  Construction  of  

of 

*557 

710 

392 

*562 
*S12 
*226 *406 

436 

Mt.  Tom  Railroad   *420 
Multiple  Unit  System  in  Chicago  (Sprague).  19, *331,  *763 
Municipal   Control:   Act   Relative  to  Street 

Railways  in  Massachusetts   454 
Arguments  Against   21 
By  Street  Railways   a  220 
Four-Cent  Fare  Litigation.  Depreciation 
as  a  Factor  in  381,  397 

Franchise,  Tramway,  in    Vienna  Settled 
[Ziffer]    i  800 

Georgia,  in   c  82 
No  Seat,  No  Fare   90 
Relations  Between  Authorities  and  Street 
Railways   201,  202 

See  also  Fares  and  Transfers. 
Municipalism  in  the  British  Tramway  Field 
[McCallum]    i  735 

Murray,  W.  L   115 

N 
169 

a  393 
743 

*278 

564 

•Nagle,  Geo.  O  
National  Electric  Light  Association,  Chicago 
Convention   344, 

New  Castle,  England,  Electric  Tramways  for. 
New  Castle,  Pa.,  Cascade  Park  at  a 
New   England:    Large   Car   Works   in  (La- 
conia)   

Railroad,  Composite  Car  on   *41 
Recent  Railway  in  (Torrington,  Conn.)..  151 

New  Jersey:  Change  in  Ownership  of  Roads 
in    a  394 

See  also  Jersey  City. 
New  Orleans,  Accident  Blanks  in   c  *83 

Traction  Co.,  Decorated  Cars  of  a  *279 
New  Publications. .  .65,  117,  173,  237,  302,  353,  413,  469, 

590,  690,  753,  823 
News  of  the  Month. . .  .a  49,  a  105,  a  161,  a  221,  a  282, 

343,  395,  452,  738,  806 
Newton,    Mass.,    Street    Railways    in  and 
Near    *4S3 

New   York   City:    Draw    Bridge,  Overhead 
Construction  on   *188 

Conduit  Laying  in  (McRoy)   *774 
Electrical  Society,  Notice  of   223 
Paper  Before  [Greene]   SS 
[Fujioka]    i  340 

Electrical    Exhibition    at,    see  Electrical 
Exhibition, 

Ac 

with 

86 
Manhattan  Railway,  Electricity  on   138 
Metropolitan   Street   Railway  Co 
dents  on  [Robinson]  
Results  of  Operation  Compared 
Elevated  Roads  in  Chicago   *755 

Future  of   800 
Cars  for  (Brill)   *227,  539 
Results,    Cable,    Electric   and  Horse 
Railway,  Operation  of   721 

Increase  of  Pay  to  Conductors   443 
New  Equipment  for   163 
New  Underground,  Electric  Construc- 

tion of   437 
Rapid    Underground    Conduit,  Con- 

struction of    7J.9 
Snow,  Effect  of,  on   788 

Prospects    for    the    Construction    of  an 
Underground  Road  in   90 

Third  Avenue  Railway  Co.,  Freak  Acci- 
dent on   *181 

Large  Contracts  of   743 
Proposed   Underground  Construction 
of   371,  *791 

Storage  Battery  Cars  in   210 
New  York.  New  Haven  &  Hartford  Railroad 

Co.,  Electric  Construction  on  [Heft]   *540 
New  York  State,  Street  Railway  Association, 

Brooklyn  Meeting: 
Delegates  and  Visitors  at   *652 
Papers  at    645 
Plans  of   465 
Proceedings  of   609 

New  Zealand,  Auckland,  Street  Railway  Sys- 
tem of   i  *2T5 

Non-Magnetic  Watches  (Becken)   *229 
Norfolk,  Mass.,  Street  Railways  in  and  Near.  *485 
Norristown,  Pa.,  Schuylkill  Valley  Traction 

Co.,  System  of  
Norway,  see  Scandinavian  Peninsula. 
No  Seat,  No  Fare  
Nuttall  Co.,  R.  D.,  Early  History  of.. 

Gear  Cutters  of  

.90, 

*361 

268 

*63 

*110 

Obituary  115.   170,  234,  299,  351,  411,  467,  587,  688 
Ohio  Street  Railway  Association,  Meeting  of.  374 
Oil  Filters,  New  (Famous)   *166 
Oiling  System.  Automatic  (Q.  &  C.)   *61 
Oils  (Hanna)   465 
Operating    Expenses,    see    Finance,  Street Railway. 

Operation  of  Street  Railways  in  Small  Cities 
[Lesseure]    375 

Orders:  Electrical,  from  South  America   223 
First  Electric  Train   c  *82 
Large  for  Couplings  (Van  Dorn)   *816 

Ore,  Handling,  on  an  Electric  Road   *227 
Origin  of  the  Mixed  System  of  Electric  Trac- 

tion   c  14 
Oscillation  of  Cars  226,  c  *263 
Overhead  Appliances:  Clip  for  Fig.  8  Wire 
(Anderson)   ; . . .  *812 

Ears,  for  Fig.  8  Wire  (O.  B.  Co.)   *557 
Ear,  Trolley  (Hill)   *230 
France,  in   j  221 
Hanger,  Self-Locking  (E.  R.  E.  Co.)   *401 
Insulating  Materials,  Catalogue     of  (H. 
W.  J.)   287 

Insulator,  Section  (Johns)   *230 
Late  Forms  of  (G.  E.)   574 
Mechanical   Insulation  for  Electric  Cars 
[Crane]    55a 

New  Forms  of  (Western)   560 
Porcelain  Insulators  (Locke)   a  394 
Well-Known  Dealers  in  (Anderson)   561 

Overhead  Construction:  Draw  Bridge  in  New 
York  City    *188 

Specifications  for,  in  Torrington,  Corin..  152 

Packing,  Metallic  (Duval)   *55 
Paint,  Insulating,  in  Germany  i  *804 

Galvanized  Iron   810 
Panel,  Round  Corner  Seat-End  (Brill)   10S 
Parade  of  Decorated  Cars,  New  Orleans  a  *279 
Paris:  Double  Deck  Car  for  Mixed  System..  *209 

Electric  Locomotive  Truck  in  (Brill)   *347 
Legal  Decision  on  Transfers  in   i  796 
Mechanical  Motors  in   i  392 
Storage  Battery  Cars  in   i  391 
Tramway  Matters  in   c  136 

Parks  and  Pleasure  Resorts  a  *275 
Accounts  for  Keeping  Expenses  of  a  216 
Attractions  for  [Gorman]   284 

Designing  [Pincus]  a  *211 Editorial  on   721 
Fireworks  as  Attractions  at  a  *285 
Increasing  Traffic  to  [Banks]   a  795 
Management  of  [Davis]   741 
Methods  of  Advertising  [Kennedy]   *366 
Methods  of  Operating  [Kennedy]   647 
What  Extent  Should  They  Be  Installed 
[Holmes]   641 

Parshall,  H.  F  i  *341 
Parsons,  John  B   743 
Patent:  Controversy  (Walker  vs.  G.  E.)   465 

Decision,  see  Legal. 
List  of.... 66,  118,  174,  238,  302,  354,  413,  469,  823 

Paterson,  N.  J.,  Car  Cleaning  at  [McAdoo]..  *363 
Cutting  Down  Cost  of  Repairs  of  Motors 
in  [McAdoo]   *11 

Patterns,  Preserving   c  *369 
Patterson,  W.  S   *63 
Patton  Motor,  Long  Distance,  Test  of   *226 

Bangor,  Me.,  in   *812 
Development  of    *562 

Pay  Roll  Charges,  see  Accounts. 
Pearson,  F.  S.,  Dinner  to   168 
Peckham  Truck  Co.:  Exhibit  at  Boston   *681 

Extra  Strong  in  Chicago  807,  *814 
Maximum  Traction  Truck,  No.  14,  D.  2..  *555 

No.  14  D   *232 
Metropolitan,  Special  Truck   *167 
Swing  Bolster,  Double  Trucks   *113 
Trucks  for  Double  Deck  Cars..   *57 

Peekskill,  N.  Y.,  Volunteer  Engineers  at   461 
Pellissier,  G   233 
Pennsylvania    Street    Railway  Association, 

Scranton  Meeting: 
Change  in  Time  of   344 
Papers  at    741 
Printed  Proceedings  of   109 
Plans  of  a  660,  738 

Periodicals,  Special  Number  of  "Lightning".  230 
Perry,  Nelson  W.,  Death  of   223 
Personals.  ..62,  114,  169,  233,  298,  351,  410,  466,  587,  688, 

749,  820 Philadelphia,  Pa.,  LTnion  Traction  Co.:  Edi- 
torial on    72n 

New  President  for   743 
Organization  and  Operating  Methods....  *691 Switchboard  of   819 
Westchester     Traction     Co..     Cars  for 

(J.  &  S.)   819 
Pinions,  see  Gears. 

Pipes,  Mending  Broken  c  *369 
Method  of  Determining  Value  of  as  Re- 

turns [Herrick]   *778 Pittsburgh,  Pa.:  Changes  in. 
Ingenious  Devices  in  
Life    of    Gears,     Pinions    and  Trolley 
Wheels  in  

Special  Work  in  
Storage  Batteries  as   Station  Auxiliaries 

*97 

137 

11 

*209 

Machine  (Fay)   *294 Plastic. 

Wheel  Records  in 
Planing  and  Matchinj 
Plastic  Rail  Bond,  see  Rail  Bond 
Pleasure  Resorts,  see  Parks. 
Plow,  Heavy  Snow  (Brill)   *109 
Poles:  and  Cars  in  Rochester,  N.  Y  c  *261 

Catcher  (Wilson-Thomson)   *59 
Corrugated  Steel  (Bibber-White)   *577 
Preserving  Wooden  (Fitch)   568 

Poor  Piece  of  Engineering  c  *17,  c  *S4,  c  135 
Porcelain  Insulators  (Locke)   a  394 
Port  Elizabeth,  South  Africa,  Electric  Rail- 

way at  i  *211 
Portland,  Me.:  Fighting  Snow  in   *124 

Snow  Plow  in   *109 
Rivertcn  Park  at  a  *275 

Porto  Rico,  Electric  Development  in... 616,  652,  788 
Power:    Air,    Consolidation    of    Air  Power 
Companies    109 

Consumption     in     Electric  Railroading 
[Dodd]    *545 
Elevated  Railways  in  Chicago   *755 
In  Rapid  Transit  Service   c  432 
[Armstrong]   *312,  539 

Cost  of,  Hired,  Electric   373 
For  Street  Railways  [Conant]   *621 
See  also  Finance,  Street  Railway. 

Distribution  of,  from  a  Central  Station..  91 
Economizing  Electrical  [Connett]  505,  511 
Legal  Definition  of  Locomotive  Steam..  565 
Saver,  Rail  Bonding  as  a  [Chase]   224 

Power  Stations:  Cost  of  Feed- Water  in..c  320,  c  369 
Cost  of,  Operating  [Conant]   *621 Operation  in  Brooklyn,  N.  Y   265 

See  also  Finance,  Street  Railway. 

Abbreviations;  *  illustrated,  c  correspondence,  a  American  edition  only,  i  international  edition  only. 
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vn 
By-Products  of  the  [Fenner]   649 
Engines  for  [Emery]  *23,  *244 
Furnace  for  Burning  Refuse  (Mcldrum) . .  *403 
Hunt  Street,  Cincinnati,  Ohio  [Baldwin],  *239 
New,  at  Akron,  Ohio   *523 
Power  Distribution  from  a  Central   94 
Rating,  on  Heat  Unit  Standard   49 
Records  in  Trenton   c  265 
Safety  Devices  for  (Monarch)   *294 
Specifications  for,  in  Torrington   152 
Steam  Producing  Value  of  Three  Kinds 
of  Coal    *199 

Storage  Batteries  as  Auxiliaries  in  Pitts- 
burgh   *4 

Tests  in  Brockton,  Mass   434 
Power  Transmission:  Alternating  Apparatus 

for  (Walker)   *53 
Barre,  Vt.,  Plant  at   *526 
Contracts  for  Another  Plant   68S 
Chambers  Creek,  Wash.,  Plant  at   36 
Cripple  Creek,  Col.,  Plant  at   *704 
Evian-les-Bains,  Switzerland,  Plant  in   i  *731 
Lockport,  N.  Y.,  Plant  Near   *535 
Mechanicsville,  N.  Y.,  Large  Plant  in   *580 
Montana  Power  Co.,  Plant  of  [Tandy]...  *93 
St.  Anthony's  Falls  Water  Power  Plant..  *269 
Sault  Ste.  Marie,  Mich.,  Plant  at   *462 
Rotary  Converter  in  [Bell]   *512 
Three-Phase  System  in  London  439,  *141 
Westinghouse  Co.,  Plants  Installed  by...  565 

Practice,  Notes  on  Current   *494 
Prague,  Austria,  New  Electric  Construction 
in    i  659 

Pratt,  Charles  B   351 
Pratt,  George  E   410 
Preserving  Wooden  Ties  and  Poles  (Fitch)..  568 
Press:  Discussion  of  Municipal  Ownership  in 

the  Daily    22 
Relation  of  Street  Railways  to  [Kennedy]  647 

Preece,  Address  of  W.  H   i  S04 
Pressing  Wheels  on  Axles  c  190,  c  320,  c  431 
Prizes,  for  Employees  107,  139 
Profitable,  How  to  Make,  Small  Street  Rail- 

ways   140 
Profit-Sharing  Between  Employees  and  Em- 

ployers c  16,  267 
Progressiveness,  American   91 
Prospects  for  New  Business  in  1S9S   a  4G 
Providence,    R.    I.,     Combination    Car  in 
(American)    *568 

Pueblo,  Col.,  Reorganization  in   569 

Pugh,  D.  W  '   6S8 Pugh,  John  S   115 
Pump,  Triplex  Electrically  Driven  (Worth- 
ington)    *109 

Punching  and  Bending  Machine  (L.  &  A.)..  *292 
Purchasing    Electrical    Apparatus,  Facilities 
for    i  390 

Q 
Questions  for  Conductors  and  Motormen,  in 

St.  Louis,  Mo   107 
Quin,  Robert  C   i  *734 
Ouincy,  Mass.,  Street  Railways  in  and  Near.  *490 

R 
Race  Between  a  Deer  and  Electric  Car   775 
Rail  Bonding  [Harrington]   *42 

Vs.   Connecting  [Birdsall]   *1S 
As  a  Power  Saver  [Chase]   224 
In  Brooklyn  [Brown  and  Chapin]   650 

Rail  Bonds:  Drop  in  [Parshall]   323 
New  Plastic  (Brown)   *348 
New  Type  of  (Bryan)   *58 
Notes  on  [Cardew]   326 
Plastic  [Parshall]   325 
Present  Types  of   *519 
Resistance  of  [Trotter]   326 
Terminal  Connectors,  and  (McLaughlin).  *745 
Welded  (Payne)    *402 
See  also  Return  Circuits. 

Rail  Drill,  see  Drill. 
Rail  Joints    c  369 
American    *3ii 
Churchill   *812 
Lap    *407 
New  Cast,  and  Steel   42 
Rapid  Increase  in  Use  of  Cast  Welded 
(Falk)    749 

Resistance  of  [Parshall]   324 
Rails,  Catalogue  of  v  297,  344 

Construction  of,  from  a  Scientific  Stand- 
point [Moxham]   645 

Method  of  Determining  Value  of  as  Re- 
turns [Herrick]   *778 

Steel,  in  America   138 
Machine  for  Cutting  (Q.  &  C.)   *813 

Composition  and  Resistance  of  [Parshall]  323 
Railway  Men  in  the  Late  War  a  *803 
Rapid  Transit  Service:  Power  Consumption 

[Armstrong]  *312,  *376,  c  432,  539 
Reavis,  Charles  B   587 
Receivers,  List  of  Street  Railway  Companies 

in  the  Hands  of   a  735 
Receivership  for  John  Stephenson  Co   749 
Recording  Fares,  New  System  of  (Ohmer)..  *571 

See  also  Registers. 
Records,  Car  Mileage  a  336,  380 

[Kittredge]    a  387 
Wheel,  in  Pittsburgh    11 
Life    of    Gears,     Pinions    and  Trolley 
Wheels  in  Pittsburgh   11 

Power  Station  in  Brooklyn,  N.  Y   265 
Power  Station  in  Trenton,  N.  J   c  265 
Storage  Battery  Traction  in  Chicago   43 

Refuse,  Furnace  for  Burning  (Meldrum)   *403 
Registers:  Fare,  Individual  [Nicholl]   651 

New  Portable  (Rooke)   *564 
New  Recording  (Ohmer)   *571 
New  Type  (Meaker)    *815 Relations  Between  the  Customer,  Consulting 
Engineer,  and  the  Electrical  Manu- 

facturer [Greene]   88 
Repainting  Cars  [Hopkins]   645 
Repair:  of  Car  Bodies  [Scovill]   224 

Of     Motors,     Cutting     Down     Cost  of 
[McAdoo]    *11 

Shops,   Cincinnati  Street   Railway  Co.'s, 
Chester  Park    *77 

Kinks  [Fells]   *321 
Modern    *748 
Nassau  Electric  Railroad  Co.,  Brook- 

lyn [Hobart]    *182 
Practice  (Staten  Island)   *429 

Salt  Lake  City   c  190 
Replacing  Jack  (Pearson)   *55 
Report:  Annual,  see  Annual  Report. 

Interesting,  on  Motors  [Baker]   i  803 
Remarkable,  on  Cuba  [Clark]   466 

Reseating  Machine,  Valve  (W.  ei  MacDuffie)  *290 
Resistance,  Frictional,  see  Acceleration. 
Return  Circuit: 

Best  Way  to  Arrange  [Natalis]  i  *277 
Drop  in  the  Line,  Rigging  for  Testing.,  c  *16 
Making  [Parshall]   322 
Notes  on  [Cardew]   326 
[Trotter]    326 

Sydney,  in   c  134 
Testing  [Herrick]    *1S6 Testing  Resistance  of   c  135 
See  also  Electrolysis. 

Rewards,  see  Prizes. 
Richardson,  George    454 
Richmond,  Va.,  Historic  Electric  Railway  at.  138 
Rides,  per  Capita  in  Small  Towns,  Average..  98 
Rigging,  Home-Made,  for  Testing,  for  Volt- 

age   c  *16 Roadbed,  New  Book  on  Street  Railway   579 
Robert,  Louis  E   234 
Robinson,  James  Clifton    5S7 
Rochester,  N.  Y.,  Poles  and  Cars  in  c  *261 
Rogers,  G.  Tracy    *615 
Rolling  Stock,  see  Cars. 
Rope:  Trolley,  Kink   *86 

Wire,  Catalogue  of  (Roebling)   466 
Rossiter,  MacGovern  &  Co.,  New  Home  for.  233 
Rules  Permitting  Smoking   91 
Standard    780 

Rusling,  F.  0  233,  351 
Russell,  Frank  D   351 
Rust,  Preserving  Iron  from   c  370 

Safety  Brake  (Kilgour)    *113 
St.  Anthony's  Falls,  Water-Power  Plant   *269 St.    Louis,    Bellville    &    Suburban  Railway, 

System  of   *442,  568 
Salt   Lake   City,    Utah:    Notes   on  Current 

Practice  in  c  190,  *194 
Salt,  Substitute  for  in  Removing  Snow   820 
San  Antonio,  Tex.,  Large  Engine  in  (Mur- 

ray)   *575 Sand   Boxes:   Electric  and   Cable   Cars,  for 
(Ham)    *460 

Hose  in  Pittsburgh   137 
San  Diego,  Cal.,  Early  Electric  Road  in  c  *264 
Sand- Papering,      Generator  Commutators, 

Method  of    *13 
Sanford,  John  E   *503 
San  Francisco,  Cal.,  Notes  on  Current  Prac- 

tice in    196 
Sault  Ste.  Marie,  Mich.,  Power  Transmission 

Plant  at    *462 

Sawing  Machine,  for  Cutting  Steel  Rails  (Q. 
&  C.)    *813 Scandinavian      Peninsula      and  Denmark. 
Tramways  in  [Madsen]  i  104,  i  801 

See  also  Copenhagen. 
Schenectady,  N.  Y. :  Acceleration  Test  at   *319 

Foundry  at  (G.  E.)   289 
Scale,  Prevention  of,  in  Boilers  (Dearborn;..  *5G0 
Seat-End  Panel,  Round  Corner  (Brill)   108 
Seats:  Imitation  Leather,  for  (Pegamoid)   714 

New  Car  (H.  B.  &  W.)   *28s New  Material  for  (Moroccoline)  556,  810 
Sellon,  Stephen    i  342 
Separators:  New  Steam  (Hoppes)    *347 

Test  of  Steam  (Cochrane)   23:! 
Sergeant,  Charles  Spencer   *615 
Shafts,  Hollow  Forged  (Bethlehem)   *57li 
Shallenberger,  O.  B   115 
Shepard,  CD   115 
Shipherd,  John  J   411 
Shoes,  Brake,  see  Brake  Shoes. 
Shop,  Repair,  see  Repair  Shop. 
Short,  S.  H   *168 
Signal    System,    for    Single    Track  Roads 
[Cooper]    648 
(Ramsey)    *567 

Single-Track    Roads,    Advantage   of  Double Track  Over    267 
Truck  Cars,  see  Cars,  Single  Truck. 

Sioux  City,  la.:  Notes  on  Current  Practice  in.  195 
Sioux  City  Traction  Co..  Construction  of 
[Wilson]    *439 

Small  Street  Railways,  How  to  Make  Profit- able   140 
Smoke:  Furnace  Adapted  for  Prevention  of 
(Meldrum)    *286 

Preventing  Device    747 
Smoking,  Rules  Permitting   91 
Snow:  Fighting,  in  Portland,  Me   *124 

New  York,  Effect  of,  in   788 
Plow,  Heavy  (Brill)   *109 Substitute  for  Salt  in  Removing   S20 

Soap,  for  Cleaning  Cars  (Modoc)   559 
Solenoid,  Blowouts  (Walker)   *559 
South  Africa,  Two  Electric  Railways  in   i  *211 
South   America,   see   Under   the  Individual 

Countries. 
Southwestern  Gas,  Electric  and  Street  Rail- 

way Association,  Formation  of  108,  a  221 
Papers  Before    224 

Souvenir,  Tasteful  (Sargent)   292 
Special  Work:  Large  Piece  of   *346 

Pittsburgh,  Pa.,  in   *209 Specifications  for  Track,  etc.,  in  Torrington, 
Conn   152 

Speed:  see  Acceleration. 
Limit  for  Engines  (Monarch)   *291 

Spike,  Diamond   *812,  817 
Spokane,  Wash.,  Notes  on  Current  Practice 
in    195 

Springfield,  Mass.,  Electric  Railway  System 
of    *415 

Spring,  Window  (Sjoberg)   *562 
Standard  System  of  Street  Railway  Account- 

ing, see  Accounts. Staten  Island:  Electric  Railway  Co.,  Emer- 
gency Wagon  Service  of   *364 

Repair  Shop,  Practice  on   *429 Exterminating  Mosquitoes  in   267 
Steam  Railroad   a  806 

Statistics,  Their  Use  and  Abuse  [Hibbs]   638 
Staunton,  Va.,  Highland  Park  at  a  *279 
Steam:  Heating  by  Exhaust  [Fenner]   649 

Producing  Value  of  Three  Kinds  of  Coal.  *199 
Roads,  to  Be  Equipped  with  Electricity..  21 

Equipped  with  Electricity,  Near  Lock- 
port,  N.  Y   *535 Statistics  for    a  806 

Separators,  see  Separators,  Steam. 
Stored,  Locomotives  [Ziffer]   710 
Users,  Decision  Affecting   167 

Steel  Motor  Co.,  30-H.P.,  Motor   *59 
Interests,  Consolidation  of   a  806 

Stockholm,  see  Scandinavian  Peninsula. 
Stoker:  Mechanical  (American)   405 

Operation  in  Brooklyn   747 
Stephenson  Co.,  Receivership  for   749 
Storage  Battery:  Auxiliaries  at  Barre,  Vt   *526 

Braintree,  Mass.,  at  (Hatch)  *579,  743 
Buffalo,  N.  Y.,  for  41,  *3S3,  613 
Chicago,  Traction  in   43 
Construction  of  Chloride   i  *391 
Locomotive  for  Trunk  Lines  (Kummer).  i  *342 
New  York,  Cars  in   210 
Paris    i  391 
Station  Auxiliaries,  in  Pittsburgh   *1 
Sydney,  in   c  134 

Abbreviations:  *  illustrated,  c  correspondence,  a  American  edition  only,  i  international  edition  only. 
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Wattmeters  for  (G.  E.)  
Store,  Accounts  of  Materials  in  [Kittredge]. a  215. 

Straightening  Wire,  Tool  for  
Stratton,  James  A  
Street  Railway  Accountants'  Association,  see 

Accountants'  Association. 
Suburban  Railways,  see  lnterurban  Railways. 
Subway,  Boston,  Mass.,  see  Boston,  Mass. 
Suggestions,    Some,    to    European  Electric 

Railway  Builders   
Surfacer,  Triple  Cylinder  (Egan)  
Surveys,  Device  for  Making  Preliminary  
Swain,  George  F  
Sweden,  see  Scandinavian  Peninsula. 
Switchboards:  Instruments  for  (Keystone)... 
Philadelphia   
Recent  (Westinghouse)  

Switches,  Suspended,  Patent  Decision  on  
Switching,  Electric  Locomotives  for  (G.  E.). 

(McGuire)   
Switzerland:  Mountain  Electric  Road  in  (Zer- 
matt)   

Three-Phase  Mountain  Railway  at  Gorner 
Grat   

Tramways  of  [Rochat]   i  *99, 
Sydney,  New  South  Wales,  Tramway  System 
of  c  134,  c  193, 

Syndicates,  Great  German  Electrical  

*28S 

a  156, 

a  335 c  *432 231 

506 

*S1Q 
*290 
*503 

*746 

819 

*554 

460 

*408 
*575 

*166 

36 

i  *15"6 
c  371 
i  389 

Tackaberry,  John  A   688 
Taylor,  W.  H....*   688 
Terminal  Connectors  (McLaughlin)   *745 
Terminal  Railway  Station,  in  Boston   *41 
Testing:  Apparatus  for  Drop  in  Circuit  [Par- 
shall]    325 

Car  Wheels    403 
Cement    132 
Inspection    of    Motors    and    Car  Equip- 

ments [Perkins]    630 
Motors  in  Paterson,  N.  J.  [McAdoo]   *11 For  Resistance  of  Feeders  and  Ground 
Return   [Herrick]   *186 Resistance  of  Feeders  and  Ground  Return 
[Herrick]    *186 

Return  Circuits,  see  also  Return  Circuits. 
Rigging,  Home-Made,  for  Testing  Drop,  c  *16 Axles  and  Wheels   457 
Power  Station,  in  Brockton,  Mass   434 

Texas,    Street   Railway   Association    in,  see 
bouthwestern  Gas,  Electric  and  Street 
Railway  Association. 

Third-Rail  System:  Safety  (S.  T.  R.  Co.) .  .*231,  298 
Baltimore  &  Ohio  Tunnel   794 
Coney  Island  (Safety)   *809 
Equipment   of   Brooklyn   Elevated  Rail- 
road   

See  also  Multiple  Unit  System. 
Thompson,  S.  P  
Thomson,  Henry  M  
Three-Cent  Fare,  see  Municipal  Control. 
Three-Phase    Electric    Railway,    see  Power 

Transmission. 
Tickets,  see  Municipal. 
Ties:  Preserving  Wooden  (Fitch)  

Their  Life  and  Preservation  [Willis]  

*3S5 

i  342 467 

Tiffany,  Lieut.  William  
Torque,  see  Acceleration. 
Torrington,   Conn.,  Winchester  Street  Rail 
way   

Tower  Wagon,  see  Wagon,  Tower. 
Track  Construction: 

Brooklyn  [Carver]   

. . . .  568 

. . . .  225 
688,  a  805 

*151 

  652 
Denver,   Col  c  *261 
Recent,  in  Sioux  City,  la.  [Wilson]   *439 
Specifications  for,  in  Torrington,  Conn..  152 

Track,  Bad   c  *708 
Track  Joints,  see  Rail  Joints. 
Track  Mileage,  see  Mileage. 
Trade  Catalogues,  see  Catalogues. 
Traffic:  Methods  of  Developing  [Kennedy].  *366, 

647 
Methods  of  Increasing  [Banks]   a  795 
Promoting,  on  Small  Street  Railways   14fl 
See  also  Parks  and  Pleasure  Resorts,  Ad- 

vertising, etc. 

Train  Order,  First  Electric   c  *82 
Trains,  Two  Handsome  (B.  &  S.)   411 
Transfers,  see  Municipal  Control. 
Transmission,   Power,   see  Power  Transmis- 

sion. 
Trenton,  N.  J.,  Power  Station,  Records  in...  c  265 

Trip,  Delightful   '.   740 Trolley  Ear,  see  Overhead  Appliances. 
Trolley  Poles,  Wheels,  Wire,  etc.,  see  Poles, 

Wheels,  Wire,  etc. 
Trolley:  Dickinson,  in  Germany  and  Austria.  *564 

New  Walker    *293 
Truck:  at  Atlanta    *166 

Boston,  in  (Brill,  21  E)   *558 
Class  H,  Double  (B.  &  S.)   *809 
Dayton  &  Western  Traction  Co.  (Peck- 
ham)    *456 

Electric  Locomotive  (Brill)   *347" 
For  Double  Deck  Cars  (Peckham)   "57 
Heavy  Electric  Service  (McGuire)   112 
Maintenance    [Hartson]   224 
[Hopkins]  643,  644 

Maximum  Traction,  Test  of  (Peckham)..  454 

New  14  D  2  (Peckham)   *555' 14  D  (Peckham)   232 
"Metropolitan  Special"  (Peckham)   *167 
New,  on  Chicago,  Lake  Street  Elevated..  *745 
New  Motor  (Dorner)   *230 
New     Steam     and     Electric  Passenger 
[McGuire]    *291 

Oscillation  of  [Brill]   226 
[Uebelacker]    *263 

Relative   Value    of    Single    and  Double 
[McCulloch]    *627 

Swing  Bolster,  Double  (Peckham)   *113 
807,  *814,  816 

Trust,  New  Car  .   409 
Tunnel,  Third  Rail  System  in  B.  &  0   794 
Turnouts:  Signal  System  for  [Cooper]   648 

(Ramsey)    *567 

u 

Underground:  Conduit,  see  Conduit. 
Railway,  Central,  London   *141 

Unit:  Large,  for  Street  Cars  [Brill]   *401 
System,  see  Multiple  Unit  System. 

V 

Values:  Reseating  Machine  for  (W.  &  Mac- 
Duffie)    *290 

Steam  Gages  and  (Crosby)   577 
Van  Depoele  Trolley  Case,  Decision  in   461 
Ventilating  and  Heating  Apparatus  (Sturte- 
vant)    *744 

Boston  Subway  (Sturtevant)   *813 
Vestibule  Door,  New  (Agard)  *54,  577 
Vienna,  Austria,  New  Electric  Railways  in 
[Ziffer]    i  448 

Stadtbahn  [Ziffer]  i  *337,  i  390 
Tramway  Franchise  in  [Ziffer]   i  800 

Visitors,  Foreign  Tramway   223 
Voucher  System  of  Bookkeeping  [Kittredge].  a  731 
Vulcabeston  [Crane]   556 

w 

Wages  Paid  on  Tramways  in  England   i  390 
Wagon,  Emergency  Service   *364 
Wakefield,    Mass.,    Street    Railways   in  and 
Near    *482 

Walker     Co. :     Alternating     Apparatus  for 
Power  Transmission   *53 

Boston,  Exhibit  at   *676 
Consolidation  of,  with  Westinghouse  Co.  687 
Electrical  Exhibition,  New  York   284 
Motor  for  Brooklyn  Elevated  Railway..  *168, *210,  *464 

New  3000-KW.  Generator  for  Boston   409 
Large  Generators  of   *566 
Patent  Controversy  with  General  Electric 
Co   465 

Sault  Ste.  Marie,  Mich.,  Equipment  at...  *462 
Solenoid  Blowouts   *559 
Trolley    *293 

Walls,  Bering  Wire  Holes  in  c  *433 
Wardwell,  Fred   115 
War,    Spanish-American:    Brigade   of  Engi- 

neers, see  Engineers. 
Editorial  on   266 
Railway  Men  in  a  *803 
Results  of   504 
Portable  Lights  in   456 

Washington,  D.  C,  Changing  Cable  to  Elec- 
tric in   *37 

Washington  Park,  Attractions  at  a  *211 
Wash,  White  and  Color  Washes  [Hobart]....  137 
Watches,  Non-Magnetic  (Beckcn)   *229 
Waterloo,  la.,  Street  Railway  System  of   *"2 
Water  Power:   Cost  of  for  Street  Railways 
[Conant]    *621 

Sault  Ste.  Marie,  Mich.,  Plant  at   *462 
Mechanicsville,  N.  Y.,  Plant  at   *580 
St.  Anthony's  Falls,  Plant  at   *269 

Wattmeters,  for  Storage  Batteries  (G.  E.)...  *288 
Weaver,  W.  D  466,  a  *804 
Webb,    Sidney   351 
Welded  Joints,  see  Rail  Joints. 
Welsh,  John  Lowber   743 
Wessels,  E.  J  63,  234 
Westinghouse  Electric  &  Manufacturing  Co., 

Consolidation  of,  with  Walker  Co   687 
Contract    for    a    Long-Distance  Power 
Transmission  Plant   688 

Exhibit  at  Boston   *685 
Power  Transmission,  Plants  Installed  by.  565 
Recent  Electric  Apparatus  of   *549 
Special  Catalogue  of   744 

Wheels:  Car  and  Axle  Tests   457 
Regrinding   381,  c  431 

Machines  for  (Hampden)   *57 
New  Manufacturing,  Plant  (Pennsyl- 

vania)  61 
Pressing  on  Axles  c  190,  200,  c  320,  c  431 

11 

...  406 

. . .  *228 

. . .  *229 

11 

Records  in  Pittsburgh  
Testing   

Guard,  Fender  and  (Parmenter). 
Impulse  in  France  (American).. 
Trolley,  Life  of,  in  Pittsburg  

White- Washing  and  Color  Washes  [Hobart],  137 
Whittlesey,  J.  T   233 
Willans,     Engine     for     Electric  Traction 
[Larenby]   a  *736 

Wilmshurst,  T.  P  i  *44"9 Winchester,  Conn.,  &  Torrington  Street  Rail- 
way   *151 

Winslow,  I.  E   i  342 
Wire:  Boring  Holes  in  Walls  for  c  *433 

Catalogue  of  (Roebling)   466 
Fire  from  Using  Old   c  *85 
Tool  for  Straightening   c  *432 
Trolley,    Appliance    for    Greasing  (Dal- 
gleisch)   *232 

Wiseman,  Alfred   688 
Wood  Bending   c  *262 
Wood,  Lieut.,  Thomas  C  467,  a  *805 
Wooden  Ties  and  Poles,  Preserving  (Fitch).  568 
Woodbridge,  J.  Lester   233 
Woodruff,  Ernest   *169 
Woodwork,  for  Cars  (Sjoberg)   *562 
Woodworking  Machinery:  Car  Gaining  Ma- 

chine (B"ay)   
Flooring  Machine,  New  Triple  Cylinder 
(Fay)  Moulding  Machine,  Extra  Heavy  (Fay).. 

Planing  and  Matching  Machine  (Fay)  

*567 

*747 
*406 

*294 

Saw  and  Dado  (Egan)   *166 
Surfacer,  Triple  Cylinder  (Egan)   *816 

Work,  Special,  see  Special  Work. 
World's,   Manufacturing  Facilities  for  Elec- 

tric Railway  Apparatus   329 
Worswick,  A.  E   233 

Youngstown,  Ohio,  System  of  Mahoning  Val- 
ley Railway  Co   *8l 

Zermatt,  Switzerland,  Mountain  Electric  Road 

16'J 

Abbreviations:  *  illustrated,  c  correspondence,  a  American  edition  only,  i  int ernational  edition  only. 
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STORAGE  BATTERIES  AS  STATION  AUXILIARIES  IN  PITTSBURGH 

'  i,  

Just  before  the  first  of  the  recent  important  consolida-  iug  June,  1896.  Fig.  3  gives  an  outline  map  of  the  cities  of 
tions  of  street  railway  interests  in  the  city  of  Pittsburgh,  Pittsburgh  and  Allegheny  with  the  location  of  the  present 
which  began  by  the  organization  of  the  Consolidated  Trac-  four  power  stations  and  of  the  two  accumulator  plants  of 
tion  Company  in  July,  1895,  there  were  some  thirteen  in-  this  company.    One  of  these,  as  will  be  seen,  is  at  the 
dependent  systems,  most  of  which  were  operated  from  Oakland   station  on   the   corner  of  Fifth  Avenue  and 
their  own  power  stations.  Since  that  time  there  have  been  Atwood  Street,  while  the  other  is  about  midway  between 
many  extensions  and  improvements  and  some  30  miles  of  the  other  three  stations. 
track  has  been  changed  from  cable  to  electric  traction.  At  The  rated  output  of  the  four  generator  stations,  not 
present  there  are  in  the  street  railway  system  of  Pittsburgh  including  the  batteries,  is  about  as  follows  : 
and  Allegheny,  exclusive  of  the  inclined  planes,  307  miles  Allegheny  station  1300  k.  w. 
of  track,  all  electric,  while  the  number  of  companies  has  Ben  Venue  station  2800  " 
been  reduced  to  nine.    Of  these  the  four  most  important  Forty-seventh  street  station  ...      500  " 

are  the  Consolidated  Traction  Company,  United  Traction  Oakland  station   800  " 
Company,  Pittsburgh  &  Birmingham  Traction  Company  The  two  battery  plants  have  each  a  capacity  of  500 
and  Pittsburgh  &  West  End  Passenger  Railway  Company,  ampere  hours. 

Upon  the  completion  of  the  consolidations  already  re- 
ferred to,  the  Consolidated  Traction  Company  found  itself 

with  seven  power  stations  of  which  three  were  electric  and 
four  were  cable,  and  the  United  Traction  Company  with 
four  electric  power  stations.  The  stations  of  both  of  these 
companies  had  been  built,  of  course,  to  serve  the  needs  of 
separate  sections  of  independent  track  so  that  after  the 
several  lines  had  become  united  the  first  problem  be- 

came that  of  the  proper  rearrangement  of  the  power  gen- 
eration for  the  most  economical  operation  of  the  respective 

roads.  This  preliminary  statement  is  necessary  to  a  proper 
understanding  of  the  subsequent  steps  taken  by  the  mana- 

gers of  the  two  traction  companies  in  altering  their  sys- 
tem of  power  production,  one  of  the  results  of  which  has 

been  the  adoption  of  storage  batteries  as  station  auxiliaries. 
In  this  the  Consolidated  Traction  Company  was  the 

pioneer,  its  accumulator  plants  having  been  installed  dur- 

The  type  of  storage  battery  used  is  that  manufactured 
by  the  Electric  Storage  Battery  Company  for  use  in  most 
of  its  installations,  and  consists  of  what  is  known  as  the 

"  Manchester  "  positive  plate  and  the  "  chloride"  negative. 
The  Manchester  positive,  which  is  a  Plante  positive,  con- 

sists of  a  hard  autimonious  lead  grid,  with  circular  holes, 
about  7/&  in.  diameter.  Into  these  holes  are  forced  by  hy- 

draulic pressure,  coils  of  corrugated  lead  tape,  which  are 
machine  made  from  the  purest  lead.  This  plate  is  formed 
electro-chemically,  and  the  great  surface  of  the  corrugated 
coils  receives  a  Plante  formation,  while  the  autimonious 
lead  grid  is  unattacked  by  the  process.  For  the  initial 
formation,  only  from  3  per  cent  to  5  per  cent  of  the  lead 
ribbon  is  formed  into  a  peroxide;  the  balance  of  it  is  avail- 

able for  further  formations  in  the  regular  working  of  the 
battery,  so  that  the  life  of  the  plate  is  very  long.  This 
can  be  understood  from  the  fact  that  this  initial  formation 
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is  held  in  the  plate  very  much  more  firmly  and  securely, 
and  with  far  less  danger  of  falling  out  than  was  the  active 
material  in  any  of  the  old  pasted  forms  of  plates,  which, 
after  they  had  lost  their  active  material,  or  a  portion  of  it, 
also  lost  their  capacity,  while  in  the  present  form  of 

"positive"  the  ribbon  contains  sufficient  material  that 

iug,  with  zero  point  in  the  center  of  the  dial.  It  gives  the 
flow  of  current  in  each  direction,  and  during  most  of  the 
day  the  indicator  oscillates  from  one  side  of  the  scale  to 
the  other  with  the  variation  in  load  on  the  external  circuit. 

The  second  storage  battery  station,  which  is  at  the 
corner  of  Thirty-fourth  Street  and  Penn  Avenue,  also 
occupies  an  old  cable  power  station,  which,  however,  does 
not  contain  any  generating  apparatus.  The  cells  are  also 
placed  in  the  old  tension  room,  and  are  connected  to  a 

I  iTth.St. Power  Station 

Ben-Venue  Power  Station 

Oakland  Power  Station d  Storage  Batteries 

FIG.  3. 

Street  Ry.  Journal 

-DIAGRAM  SHOWING  LOCATION  OF  STATIONS- 
CONSOLIDATED  TRACTION  CO. 

FIG.  2.- -DIAGRAM  OF 34TH 
SWITCHBOARD  CONNECTIONS  AT 
STREET  STATION 

can  form  into  peroxide  before  breaking  up,  of  from  ten  to 
fifteen  times  the  extent  of  its  initial  formation.  The 

negative  plate  is  a  regular  chloride  negative,  which  has 
been  found  much  superior  to  any  other  form  of  negative 
plate-  The  process  of  manufacture  produces  a  negative 
active  material,  which  is  of  a  perfectly  porous  crystalline 
structure,  with  the  axes  of  the  crystals  perpendicular  to 
the  surface  of  the  plate.  The  charge  and  discharge  rate 
of  this  type  of  cell  is  very  high,  as  compared  with  the 

older  "  pasted"  form,  the  batteries  being  regularly  rated 
to  discharge  their  entire  capacity  in  one  hour's  time,  if needed. 

The  cells  are  connected  in  series,  and  at  present  252 
are  in  use  at  the  Oakland  station,  and  244  at  the  Thirty- 

Pleasant 
Station 

FIG.  4. — DIAGRAM  SHOWING  LOCATION  OF  STATIONS— UNITED  TRACTION  CO 

fourth  Street  station.  The  number  to  be  placed  in  series 
is  varied  according  to  the  voltage  which  the  engineers  wish 
to  obtain  at  the  different  points.  The  Oakland  station  is 
an  old  cable  station,  and  the  batteries  occupy  the  place 
formerly  devoted  to  the  tension  run.  The  old  cable  engines 
are  still  in  use.  They  are  two  in  number,  each  driving  one 
end  of  a  shaft,  but  the  main  driving  drums  on  this  shaft 
have  been  replaced  by  an  800  k.  w.  generator,  which  is 
thus  directly  driven.  The  battery  of  252  cells  is  con- 

nected in  parallel  across  the  bus  bars,  as  would  be  the  case 
with  another  generator,  and  are  controlled  directly  on  the 
switchboard  by  a  separate  generator  panel,  with  circuit 
breaker,  ammeter,  voltmeter  and  quick-break  switch.  The 
ammeter  is  not  of  the  ordinary  type,  but  differential  read- 

switchboard,  the  bus  bars  of  which  are  fed  directly  from 
the  three  other  power  stations  of  the  company,  as  shown 
in  Fig.  2.  As  will  be  seen,  the  power  stations  are  thus 
connected  directly  to  each  other  by  feeders,  as  well  as  by 
the  trolley  circuit,  a  condition  which  while  not  impossible 
were  no  storage  batteries  in  use,  yet  would  require  some 
care  to  prevent  the  reversal  of  some  of  the  generators  at  a 
low  potential  station,  and  their  operation  as  motors  by  the 
generators  at  the  other  stations.  The  batteries  act  as  res- 

ervoirs and  regulators,  somewhat  in  the  same  way  as  stand- 
pipes  in  pumping  stations  act,  to  keep  the  pressure  on  the 
pumping  engines  constant.  The  switchboard  connections 
at  the  Thirty-fourth  Street  station  are  given  in  Fig.  2, 
which  shows  six  panels,  three  of  which  are  feeder 
connections  with  other  stations,  one  is  a  battery  panel 
and   the    other   two   are  ordinary  line   feeder  panels. 

The  first  four  are  equipped  with  dif- 
ferential reading  ammeters,  and  the 

line  feeders  with  straight  reading  am- meters. 

The   quantity  of  charge  in  the 
battery  can  be  readily  determined  by 

taking  the  specific  gravity  of  the  elec- 
trolyte in  the  cells  by  means  of  a  hy- 

drometer made  for  the  purpose.  The 

specific  gravity  of  the  cells  rises  with 
the  storage  of  current,  and  in  actual 
operation  varies  in  readings  on  the 
scale  from  11 50 — which  indicates  a 
low  charge — to  1200,  which  shows  a 
high  charge.    The  individual  voltage 
of  the  cells  can  also  be  determined  on 
the  switchboard  by  a  special  voltmeter, 
which  can  be  connected  to  the  termi- 

nals of  ten  of  the  cells,  thus  giving  an 
idea  of  the  condition  of   the  other  cells.    In  this  con- 

nection it  may   be   stated   that  the   engineers  of  the 

company   report  that   the   maintenance   of   these  bat- teries has  been,  as  yet,  nil.     As  they  are  not  built 
for   transportation   on  cars,    they   are  substantial  and 
contain  plenty  of  lead;  no  buckling,  or  that  old  evil  of 
storage  batteries,  the  falling  out  of  active  material,  is  pos- 

sible with  them,  and  the  only  attention  required  by  them 

during  the  six  months  during  which  they  have  been  in  op- 
eration has  been  the  addition  at  occasional  intervals  of  a 

small  amount  of  distilled  water  to  replace  that  lost  by 

evaporation.  • The  flexibility  in  the  manipulation  of  the  power 

stations  secured  by  the  use  of  storage  batteries  is  remark- 
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able.  The  engineers  can  adjust  the  total  load  between  the 
different  power  stations  as  desired  by  changing  the  volt- 

age. Thus,  if  any  one  station  were  carrying  less  load  in 
proportion  to  its  capacity  than  the  other  stations,  the  engi- 

neers at  that  station  would  cut  out  some  field  resistance, 
raising  the  voltage  at  that  station,  and  throwing  on  it 
more  of  the  mutual  load,  while  relieving  the  other  stations. 
This  renders  possible  the  shutting  down  of  part  of  the 
equipment  of  a  station  for  repairs  during  a  heavy 
demand  for  current,  by  making  the  other  sta- 

tions carry  part  of  the  load  of  the  station  in 
which  the  repairs  are  being  made. 

Some  of  the  results  secured  in  economy  since 
the  introduction  of  the  storage  system  are  re- 

markable, and  apply  not  only  to  the  operating 
cost,  but  to  the  investment  in  station  apparatus 
and  feeders.  It  has  been  found,  that  the  capaci- 

ties of  the  stations  has  been  increased  greatly 
in  excess  of  the  added  output  of  the  batteries,  so 
that  while  in  the  consolidation  of  the  different 
systems  three  cable  plants  were  abandoned,  no 
additional  generating  apparatus  has  been  install- 

ed, although  the  number  of  cars  operated  has 
been  largely  increased.  This  is  attributed  by 
the  managers  to  the  elimination  in  the  loads  of 
the  momentary  peaks,  which  really  set  a  limit  to 
the  output  of  the  generators.  To  illustrate 
this  by  a  concrete  example  on  the  Consolidated 

Traction  Company's  system  :  a  station  contain- 
ing an  800  k.  w.  generator  in  connection  with  a  500 

ampere  hour  accumulator  battery,  has  given  an  average 
output  of  2000  amps,  continuously  at  about  525  volts 
for  twenty-four  hours  without  destructive  effects. 

The  actual  economy  in  the  C2  R  loss  maintaining  the 
voltage  constant  is  also  large,  and  is  not  by  any  means 

company's  system  are  somewhat  different  from  those  on 
that  of  the  Consolidated  Traction  Company,  just  dis- 

cussed.   The  company  has  four  stations,  as  follows: 

Station.                       Units.  Capacitv. 
Pleasant  Valley  .   .   .  .  10  990  k.  w. 
Juniata  Street                    3  1,100  " 
McKeesport  1  165  " 
Glenwood  8  2,530  " 

FIG.  5.— SWITCHBOARD  AT  34TH  STREET  STATION 

The  locations  of  the  company's  stations  are  shown  in 
Fig.  4.  The  company  is  proposing  to  abandon  the  Mc- 

Keesport station  and  substitute  for  it  a  storage  battery 
plant,  which  will  be  fed  directly  from  the  Glenwood  sta- 

tion. The  maintenance  of  the  McKeesport  station  has 
cost  the  company  on  an  average  about  $7200  per  annum, 

FIG.  6.— STORAGE  BATTERIES  AT  34TH  STREET  STATION 

confined  to  the  feeders,  and,  as  this  loss  increases  with  the 
square  of  the  current,  the  total  waste  increases  rapidly 
with  the  drop  in  voltage. 

Induced  largely  by  the  successful  results  secured  by 

the  Consolidated  Traction  Company's  lines,  the  United 
Traction  Company,  of  Pittsburgh,  has  also  determined  to 
install  a  storage  battery  system.    The  conditions  on  this 

most  of  which  can  be  directly  saved  by  the  installation 

proposed. The  company  will  install  at  a  point  on  the  south 
side  of  the  Monongahela  River,  opposite  McKeesport,  a 
battery  station  with  a  capacity  of  about  500  ampere 
hours.  The  battery  will  be  housed  in  a  building  built 
for  the  purpose. 
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Electric  Railways  in  Dublin 

Some  time  ago  electric  traction  was  inaugurated  in 
Dublin,  Ireland,  on  the  Dalkey  section  of  the  lines  owned 
by  the  Dublin  Tramways  Company,  Ltd.  The  results  se- 

cured by  the  company  were  so  favorable  that  arrange- 
ments were  soon  perfected  by  the  managers  for  the  equip- 
ment of  their  Cloutarf  section  with  the  same  motive 

power.  The  line,  which  has  recently  been  electrically 
equipped,  extends  from  the  city  boundary  to  Dollymount 
and  serves  a  suburban  district  studded  with  residential 
villas  of  a  superior  class.  The  track  throughout  takes  the 
line  of  the  sea  coast  at  the  opposite  side  of  Dublin  Bay  to 
that  on  which  runs  the  Dalkey  electric  division  of  the 
company.  At  the  Dollymount  end  of  the  line  are  situated 
the  famous  golf  links  of  the  Royal  Dublin  Golf  Club 
which  are  largely  patronized  all  the  year  round.  The 

either  directly  through  to  the  chimney,  or  by  a  bye-pass 
through  the  economizer  to  the  chimney.  The  latter  is  of 
octagonal  shape  with  inside  diameter  of  7  ft.,  and  the 
height  from  the  ground  line  is  112  ft.  It  has  a  firebrick 
lining  from  the  floor  level  of  the  main  flue,  a  distance  of 
about  50  ft.  Each  boiler  has  a  total  heating  surface  of 
2197  sq.  ft.  with  a  grate  area  of  44  sq.  ft.  The  steam  and 
water  drums  are  of  mild  steel  plates.  There  are  two 
drums  to  each  boiler,  which  are  cross  connected. 

A  Green's  economizer  of  standard  pattern  and  con- 
sisting of  160  tubes  has  also  been  erected  in  the  boiler 

house.  Water  is  supplied  to  the  boilers  by  two  direct  act- 
ing horizontal  Worthington  steam  pumps,  each  capable 

of  delivering  to  the  boilers  22,000  gals,  of  water  per  hour 
against  the  full  working  boiler  pressure  (150 lbs.).  A  cast 
iron  water  tank  with  a  capacity  of  10,000  gals,  has  also 

been  erected  in  the  boiler  house,  but  in  view  of  the  possi- 

INTERIOR  OF  CLONTARF  POWER  STATION— DUBLI N,  IRELAND 

total  length  of  the  newly  equipped  line  is  slightly  under 
3  miles  of  double  track,  the  gage  being  5  ft.  3  ins. ,  which 
is  the  Irish  standard. 

The  power  house,  which  is  at  the  Dollymount  end  of 
the  line  is  on  a  site  previously  used  by  the  Tramways 
Company  as  stables  and  car  houses,  the  buildings  then 
existing  being  altered  to  suit  the  present  requirements.  It 
has  been  erected  from  plans  supplied  by  the  British  Thom- 

son-Houston Company,  Ltd.,  the  building  works  being 
carried  out  by  R.  O'Connor,  of  Dublin,  under  the  direc- 

tion of  the  Dublin  Tramways  Company's  engineer. 
The  power  house,  including  car  and  repair  shops,  cov- 

ers a  space  of  166  ft.  X  140  ft-  It  is  divided  into  a  boiler 
house,  engine  house,  repair  shop,  offices  and  car  house, 
the  latter  being  capable  of  accommodating  twenty-six 
motor  cars.  In  the  boiler  house  are  three  boilers  of  the 
Babcock  &  Wilcox  type  built  in  one  and  a  half  batteries. 
The  main  flue,  which  runs  along  the  front  of  the  boilers, 
is  lined  throughout  with  firebrick,  and  the  gases  can  pass 

bility  of  the  supply  of  water  from  the  city  mains  not  being 
sufficiently  constant,  a  storage  tank  with  a  capacity  of 

38,000  gals,  has  been  excavated  on  the  company's  land immediately  adjoining  the  engine  house- 
The  feedwater  and  steam  piping  is  in  duplicate 

throughout.  The  former  is  of  cast  iron,  and  so  arranged 
that  the  supply  can  be  taken  from  either  water  tank  direct 
to  the  boilers,  or  through  the  economizer. 

The  steam  main  in  duplicate  is  of  lap  welded  steel 
pipes  with  cast  steel  flanges;  from  these  branches  are  taken 
to  the  boilers  and  engines.  The  requisite  number  of 
valves  are  provided  so  that  either  main  may  be  worked 
independently  of  the  other.  On  each  engine  is  a  steam 
separator;  this  is  placed  immediately  over  the  main  engine 
stop  valve. 

The  engines,  three  in  number,  are  of  the  Mcintosh  & 

Seymour  type.  They  are  horizontal  tandem  compound  and 
are  directly  coupled  to  six  pole,  150  k.  w.,  500  volt,  200 

r.  p.  m.  British  Thomson-Houston  Company's  generators 
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The  cylinder  dimensions  of  the  engines  are  1 1  ̂   ins.  and 
23  ins.  X  l7  ins-  Both  cylinders  are  fitted  with  valves  of 
the  piston  type  of  standard  form  and  each  valve  is  fitted 
with  a  patent  adjustable  seat  for  preventing  leakage.  The 
seat  consists  of  two  rings  made  in  one  piece  and 
connected  by  several  bridges  across  the  port  open- 

ings which  the  space  between  them  forms.  All 
engine  bearings  are  lined  with  babbitt  metal  ham- 

mered in  and  bored  out. 
The  generator  armatures,  which  are  drum 

wound,  have  special  ventilating  ducts,  and  highly 
laminated  cores,  the  laminse  being  individually  dove- 

tailed into  the  spider  supported  from  the  shaft  and 
insulated  from  each  other  by  means  of  high  grade 
Japan  coatings.  The  windings  consist  of  inter- 

changeable copper  bars  set  into  slots  in  the  peri- 
phery of  the  core,  insulated  all  over  with  layers  of 

special  paper  and  mica.  The  end  connections  of  the 
armature  windings  are  in  one  piece  with  the  body 
of  the  winding  and  lie  upon  the  circumference  of  the 
same  cylinder.  The  inner  surfaces  of  the  end  connec- 

tions are  protected  by  metal  flanges  from  the  spider 
extending  laterally  to  support  these  end  connections. 

These  generators  are  designed  so  as  to  deliver 
an  overload  of  25  per  cent  above  their  rating  for 
two  hours  without  heating;  they  are  also  capable  of 
sustaining  sudden  fluctuations  up  to  50  per  cent 
above  their  rating  and  down  to  zero  without  injuri- 

ous sparking  at  the  commutator  and  without  shift- 
ing of  the  brushes.  The  switchboard  is  of  the  stand- 
ard General  Electric  panel  type.  Besides  the  usual 

feeder  and  generator  panels,  there  is  also  a  total 
output  panel,  with  Thomson  recording  wattmeter,  and  a 
leakage  panel  according  to  the  Board  of  Trade  requirements. 

A  Jessop  &  Appleby  overhead  traveling  crane  of  6 
tons  capacity  runs  the  whole  length  of  the  engine  house. 
The  lifting  and  traversing  gear  are  arranged  so  as  to  be 
worked  by  hand  from  the  floor. 

FIG.  3— STANDARD  CANTILEVER  EXTENSION  TRUCK 

The  lights  in  the  power  house  are  supplied  from  a 
marine  type  generating  set,  consisting  of  a  high  speed  ver- 

FIG.  2.— BOILER  ROOM— DUBLIN 

There  are  two  main  feeder  cables  looped  at  intervals 
into  a  switch  pillar,  each  of  which  contains  six  quick  break 

switches.  These  switches  are  so 
arranged  that  any  section  of  the  line 
or  feeder  may  be  cut  out  without  in- 

terfering with  any  of  the  other 
sections.  The  switch  pillar  also  con- 

tains a  magnetic  blow-out  lightning 
arrester,  which  is  connected  to  the 
trolley  line. 

The   overhead   line  construc- 
tion  is  of  the  span  wire  system 

The  poles,   which  are  29  ft.  6  ins.  in 
in  three  sections  of  5  in.,  6  in.  and  7  in. 

throughout, 
length,  are 

FIG.  4. — MAIN  CAR  HOUSE— CLONTARF 

tical  engine,  coupled  direct  to  a  4  pole,  10  k.  w.  generator  best  quality  tubular  steel,  made  with  overlapping  joints 
running  at  656  r.  p.  m.,  the  lighting  being  by  arc  and  in-  shrunk  together  while  hot.  This  type  of  pole  has  been 
candescent  lamps.  specially  designed  to  sustain  the  strains  incidental  to  the 
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operation  of  an  overhead  trolley  system  while  containing  a 
minimum  amount  of  steel.  They  are  spaced  at  an  average 
distance  of  120  ft.  The  trolley  wire  is  of  No.  o.  B.  & 
S.  gage,  hard  drawn  copper  wire,  divided  up  into  half  mile 
sections. 

The  track, which  has  been  relaid  by  the  Dublin  United 
Tramways  Company  with  a  7  in.  girder  rail  has  been 
bonded  with  Chicago  30  in.  No.  0000  bonds,  and  Brown 
plastic  bonds,  which  have  been  adopted  as  standard  for 
future  extensions.  It  is  also  cross  bonded  at  short  inter- 
vals. 

There  are  no  grades  or  curves  of  any  note  throughout 
the  entire  length  of  line,  and  there  is  only  one  point  where 
there  is  any  variation  in  the  height  of  the  trolley  wire 
over  the  track.  This  is  where  the  track  passes  under  a 
railway  bridge  and  here  the  line  is  dropped  from  21  ft.  to 
17  ft. 

series  parallel  type,  and  embody  the  magnetic  blow-out 
principle  and  an  emergency  stop  switch,  whereby  the  car 
can  be  very  quickly  stopped  by  connecting  the  motors, 
so  that  they  become  generators. 

The  motors  are  of  the  well  known  G.  E.  800  type, 
and  there  are  two  motors  on  each  truck. 

Electric  Railways  of  Cork 

Cork  is  another  city  in  Ireland  which  is  soon  to  be 
electrified  by  the  operation  of  trolley  cars.  The  principal 
stockholders  of  the  Cork  Electric  Tramways  &  Lighting 
Company,  which  will  make  the  installation,  are  also  largely 
interested  in  the  railway  system  of  Dublin,  and  the  con- 

struction used  in  the  latter  place  will  be  largely  followed 
in  the  Cork  installation.    In  addition,  however,  an  equip- 

FIG.  5.— VIEWS  ON  CLONTARF  LINE — DUBLIN 

Fifteen  motor  cars  have  been  equipped  for  this  ser- 
vice. Twelve  of  the  bodies  were  built  by  Milnes  &  Com- 
pany, and  the  remaining  three  by  the  Dublin  United 

Tramways  Company.  The  cars  accommodate  fifty-four 
passengers,  of  whom  twenty-five  are  carried  inside,  and  are 
similar  in  most  respects  to  those  in  operation  on  the  Tram- 

ways Company's  Dublin  and  Dalkey  section.  They  are 
mounted  on  trucks  of  the  Peckham  Standard  type,  of 
which  150  have  just  been  ordered  by  the  company  for 
future  extensions.  Each  truck  is  also  fitted  at  either 
end  with  an  adjustable  life  and  wheel  guard,  which  can  be 
adjusted  to  any  desired  height  from  the  track. 

The  trolley  pole  and  base  are  of  the  swiveling  arm 
type,  and  the  wheel  is  so  mounted  on  a  pivot  as  to  pre- 

vent its  catching  in  the  span  wire;  it  also  has  a  special 
arrangement  for  bringing  the  wheel  back  into  line  should 
it  come  off  the  wire.  The  trolley  pole  is  of  light  steel, 
insulated  by  means  of  braiding,  the  pole  in  its  turn  being 
insulated  from  the  socket.    The  controllers  are  of  the  K2 

ment  of  storage  battery  cells  for  equalizing  the  load  on  the 
generators  will  be  used.  Most  of  the  contracts  for  the  in- 

stallation of  this  line  were  placed  by  the  owners  when  in 
America  last  fall,  and  it  is  expected  by  them  that  the  lines 

will  be  fully  equipped  and  in  working  order  for  the  sum- 
mer traffic.  The  system  of  the  Cork  Electric  Tramways 

&  Lighting  Company  consists  of  about  11  miles  of  track, 
and  will  be  installed  by  the  British  Thomson-Houston 
Company.  The  gage  is  3  ft.,  which  is  the  same  as  that  of 
other  lines  running  out  of  the  city.  The  rails  weigh  about 
83  lbs.  per  yard. 

The  station  buildings  will  comprise  an  engine  room, 
boiler  room,  battery  room,  car  shed  and  repair  shop,  cov- 

ering an  area  of  about  12,000  sq.  ft.  The  boiler  room  will 
contain  three  Babcock  &  Wilcox  boilers,  each  of  2531  sq. 
ft.  heating  surface,  and  capable  of  evaporating  8000  lbs. 
of  water  per  hour.  There  will  also  be  an  auxiliary  heater, 
combined  hot  well  and  filter  tank,  and  a  duplicate  set  of 
Edmiston  filters.    The  chimney  stack  will  be  of  steel, 
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self-supporting,  with  7  ft.  internal  diameter,  and  130  ft. 
high. 

In  the  engine  room  there  will  be  three  Mcintosh  & 
Seymour  side  crank,  tandem  compound  engines,  directly 
connected  to  200  k.  w.  generators,  running  at  150  r.  p.  m. 
The  engines  will  be  run  condensing.  Two  Wheeler, 
admiralty  type,  standard  surface  condensers,  each  having 
a  capacity  of  from  8000  to  12,000  lbs.  steam  per  hour,  will 
also  be  located  on  the  engine  room  floor,  together  with  the 
necessary  compound  feedwater  pumps.  The  condensing 
water  will  be  taken  from  the  river  at  a  point  about  500  ft. 
distant. 

The  battery  room  will  contain  256  Tudor  cells,  capa- 
ble of  discharging  at  110  amps,  for  seven  hours.  A 

booster  of  suitable  capacity  will  also  be  supplied  for  regu- 
lating the  charge  of  the  cells.  The  booster  will  be  located 

in  the  engine  room. 
The  switchboard  will  consist  of  a  combination  of  light- 

ing and  railway  panels.  The  same  machines  will  be  inter- 
changeable in  railway  and  lighting  service,  and  the  light- 

ing distribution,  using  220  volt  lamps,  will  be  on  the 
three  wire  system  at  440  volts  across  the  outers.  The 
battery  and  regulators  will  be  connected  to  the  neutral,  so 
as  to  take  care  of  any  balancing  current.  The  lighting 
day  load  will  be  taken  from  the  railway  generators  by  a 
motor  generator  consisting  of  a  motor  and  two  220  volt 
generators  on  the  same  bedplate.  The  latter  also  act  as 
regulators  when  a  single  440  volt  generator  is  supplying 
the  lighting  current  direct. 

There  will  be  eighteen  top  seat  cars,  supplied  by  the 
Brush  Electrical  Engineering  Company,  seating  forty-four 
passengers.  The  cars  will  be  mounted  upon  Peckham 
Standard  trucks  with  double  G.  E.  motor  equipments  and 
series  parallel  controllers. 

The  line  construction  will  consist  of  iron  poles  with 
brackets,  side  brackets  being  used  for  single  track,  and 
double  brackets  when  center  poles  are  used  for  double 
track.  There  will  be  ninety-four  arc  lamps  mounted  on 
the  tops  of  the  poles.  Constant  potential  arc  lamps  will  be 
used,  connected  to  the  underground  network  of  lighting 
mains.  The  railway  feeders  will  be  of  standard  Callender 
construction. 

 ■  «♦  »  

Street  Railroading  in  Mexico 

The  recent  announcement  that  the  Compahia  de  Fer- 
rocarriles  del  Distrito  Federal,  the  company  operating  the 
street  railway  system  of  the  City  of  Mexico,  is  to  install 
an  electric  system,  will  mark  an  epoch  in  the  history  of 
railroading  in  that  city.  The  plans  of  the  company  are  to 
equip  immediately  about  26  miles  of  track  and  about  thirty- 

Gross  Receipts Net  Earnings 
1896 

1897 

Incre'se 

1896 

1897 

Incre'se 
January.  . $118,292 $120,041 

$i,749 $18,189 

$34,352 

$16,163 
February  . 

112,695 111,904 

-791 

26,171 

26,554 

383 
March.  .  . 126,274 126,560 286 

SS,298 

33,l82 

*n6 

April  .  .  . 
128,945 

134,484 5,539 41,403 

48,228 

6,825 

May.  .  .  . I39.277 
142,379 

3,102 46,922 49,683 2,761 June  .  .  . 127,608 140,286 
12,678 

39,40f 
50,242 

10,841 

July    .  .  . 130,407 141,208 10,801 
35,507 

47,582 

12,075 

August .  .  . 135,488 142,408 
6,920 42,742 

46,889 4,149 

September. 
129,183 139,703 10,520 

34,100 
43,772 

9,672 

October .  . 125.283 
138,502 13,219 

36,226 45.311 
9,085 

November  . 126,698 139,458 12,760 
38,952 

50,306 

".354 

December  . 119,370 
144,000 1 24,630 

31.595 

55,ooo 

23,405 

Total  .  . $1,519  520 $1,620,933 
$101,413 

$424,506 
$53i,ioi 

$106,595 

*  Decrease.  f  Increase  for  first  21  days  in  December  was 
$18,021.    Note. — Figures  in  italics  are  estimated. 

five  motor  cars.  A  power  station  will  be  erected  at  once, 
to  be  equipped  with  two  425  k.  w.  units.  The  president 
and  general  manager  of  the  company  is  Thomas  H.  Mc- 

Lean, who  was  formerly  general  manager  of  the  Citizens' 
Railway  Company,  of  Indianapolis,  and  before  that  of  the 

Broadway  and  Twenty-third  Street  lines  in  New  York 
City.  The  accompanying  financial  statement  will  give  an 

idea  of  the  growth  of  the  company's  business  during  this 
period.    The  figures  are  given  in  Mexican  currency. 

In  the  statement  given  the  company  has  derived  no 
benefit  from  the  present  low  prices  of  grain  and  stores,  as 
the  contracts  for  those  used  in  1897  were  made  in  1896 
when  the  prices  of  fodder  were  higher.  The  cost  of  op- 

eration will,  however,  be  proportionately  reduced  in  1898. 

FIG. 
1.— VIEW  IN  MAIN  CAR  HOUSE,  MEXICO,  SHOWING 

FIRST-CLASS  PASSENGER  CARS 

From  1889  to  1895  inclusive,  the  company  paid  in  divi- 
dends the  sum  of  $2,057,410.  In  1896  the  company 

earned  6  per  cent  on  the  capitalization  of  $6,000,000. 
The  conditions  of  operation  in  the  City  of  Mexico  are 

in  some  respects  quite  different  from  those  of  any  Ameri- 
can city.  Both  first  and  second  class  cars  are  run.  One 

of  the  former  is  shown  in  Fig.  1.  It  is  one  of  thirty  pur- 
chased from  the  West  End  Railway  Company,  of  Boston, 

at  the  time  that  company  gave  up  the  use  of  horses,  and 
140  first  class  cars  are  owned  by  the  company.  Of  second 
class  cars  the  company  has  120.  The  rates  of  fare  per- 

mitted by  the  concessions  of  the  company  are  2  cents 
per  kilometre  for  first  class  cars  and  1  cent  per  kilometre 
for  second  class  cars.  First  class  cars  are  operated  only 
on  the  lines  exclusively  within  the  city  limits.  The 
second  class  cars  are  run  on  the  lines  extending  from  the 

1 

FIG.  2.— MEXICAN  FREIGHT  CAR  WITH  LOAD  OF  HAY 

center  to  the  suburbs.  A  view  taken  in  the  main  car  house 
of  the  company  is  also  shown  by  Fig.  1 . 

The  company  does  quite  a  large  freight  business,  and 
5  per  cent  of  its  gross  receipts  are  from  this  source.  One 
of  the  platform  cars  used  in  this  service  is  shown  in  Fig. 
2.  It  has  a  load  of  straw  for  the  postas  or  stables.  The 
company  has  25  stables  and  2800  mules. 

Another  source  of  considerable  income  is  in  the  lease 
of  funeral  cars.  All  funerals,  except  those  of  the  very 
poorest  classes,  are  conducted  on  the  tramways,  and  the 
company  receives  from  $140  down  for  the  rent  of  a  car  for 
carrying  the  casket  and  cars  for  the  mourners.  One  used 
for  the  funeral  of  children  and  young  women  is  shown  in 
Fig.  3.  The  annual  income  to  the  company  from  this 
source  is  about  $8000. 

In  this  connection  it  might  be  stated  that  the  average 
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wages  paid  to  employes  is  as  follows,  all  prices  being  given 
in  silver: 

Conductors  $1.00  per  day 
Drivers  75  " 
Carpenters,  painters  and  blacksmiths.  .  .  .83  " 
Foreman  of  carpenter  and  paint  shop.  .  .  2.50  " 
Foreman  of  machine  shop  3.50  " 

The  improvements  introduced  by  the  present  manage- 
ment have  been  mainly  in  the  direction  of  placing  the  con- 

ductors in  uniforms  and  requiring  themfto  take  out  a  bond 

FIG.  3. — MEXICAN  FUNERAL  CAR 

of  $100  each  with  a  surety  company,  introducing  regis- 
ters and  attracting  to  the  service  abetter  and  more  reliable 

class  of  men.  Much  has  also  been  accomplished  in  the 
economical  purchase  of  supplies.  The  gross  receipts  have 
been  increased  principally  by  shortening  the  headway  of 
the  cars  and  by  systematizing  the  routes  run  by  them. 

Electric  Railway  Motors 

By  Geo.  T.  Hanchktt 

V.  Motor  Suspensions 

It  is  not  possible  to  justly  estimate  the  value  of  the 
various  systems  of  suspension  now  in  use,  without  consid- 

ering the  action  of  a  loaded  truck  as  it  travels  over  a  rough 
track.  Inasmuch  as  many  users  of  railway  motors  have 
not  looked  into  this  matter,  other  than  superficially,  this 
section  is  prefaced  by  a  brief  review  of  the  action  of  a 
loaded  truck. 

Let  us  suppose  that  we  have  a  single  pair  of  wheels, 
around  the  axle  of  which  is  bolted  a  heavy  cylindrical 
casting,  such  that  the  center  of  gravity  of  the  system  is 
practically  the  center  of  rotation.  Place  these  wheels 
upon  a  track  and  set  them  in  motion.  So  long  as  the 
track  is  level  and  there  are  no  sudden  depressions  or  eleva- 

tions in  its  construction,  the  wheels  will  roll  smoothly  and 
steadily  along  it,  but  if  a  slight  obstruction  be  encountered, 
either  a  depression  between  two  rail  ends,  which  are  some- 

what widely  separated,  or  an  elevation  due  to  lack  of  ex- 
act alignment,  the  wheels  thus  loaded  will  jar  heavily  as 

they  pass  over  the  obstruction,  and  there  will  be  between 
the  track  and  the  rim  of  the  wheels  at  that  point,  an  im- 

pact which  is  composed  of  two  distinct  actions.  The  first 
is  that  of  ordinary  impact.  If  a  moving  body  meet  an  ob- 

struction, the  collision  is  sure  to  deface  one  or  the  other  to 
a  certain  extent.  The  second  effect  is  due  to  the  fact  that 

in  striking  an  obstruction,  the  center  of  gravity  of  the  re- 
volving mass  is  suddenly  lifted.  If  the  speed  of  the  wheels 

be  anything  like  ordinary  street  car  speed,  the  time  in 
which  this  lifting  takes  place  is  almost  instantaneous. 

This  will  impart  to  the  mass  of  the  motor  and  car 
wheels  an  upward  velocity,  which  combined  with  its  weight 
will  produce  an  enormous  momentum.  To  take  a  hypo- 

thetical case,  suppose  that  the  dead  weight  of  the  wheels 
on  the  track  is  1000  lbs.,  that  the  center  of  gravity  is 
raised  .  1  in.  and  the  obstruction  is  y2  in.  in  length,  and 
that  wheels  are  traveling  at  the  rate  of  10  miles  an  hour. 
These  are  easily  possible  conditions.  Two  rail  ends  may 
be  out  of  line  .1  in.,  although  that  is  quite  an  excessive 
amount.  Ten  miles  an  hour  is  very  common  speed  for  car 
wheels,  and  it  is  quite  probable  that  in  this  case  the  wheels 
would  have  to  travel  %  in.  before  they  could  be  fairly  off 
one  rail  and  on  another.  At  10  miles  an  hour  the  wheels 
would  surmount  the  obstruction  in  .00284  second.  This 
means  that  the  center  of  gravity  of  a  weight  of  1000  lbs. 
would  be  lifted  upward  at  least  .1  in.  in  that  time,  and  its 
velocity  upward  would  therefore  be  approximately  3  ft. 
per  second,  and  it  would  have  a  momentum  of  93.2,  which 
would  be  equal  to  that  of  a  weight  of  30  lbs.  traveling  at 
100  ft.  per  second. 

We  may  take  this  momentum  as  an  approximate 
measure  of  the  defacing  forces  of  impact  on  the  rail  joint 
and  car  wheel,  and  without  attempting  to  discuss  its  value 
in  an  accurate  quantitative  manner,  the  case  can  be  forcibly 
represented  by  the  following  conception:  if  a  man  can 
strike  a  blow  with  a  30  lb.  sledge,  such  that  the  head 
would  have  a  velocity  of  100  ft.  per  second  at  the  moment 
of  impact,  it  is  evident  that  a  series  of  such  blows  would 
rapidly  deface  the  strongest  rail  joint  that  was  ever  built. 
It  does  not  require  an  engineer  to  see  that  he  may  expect 
a  precisely  similar  effect  in  case  of  a  heavily  loaded  car 
wheel,  under  such  conditions  as  have  been  outlined  in  the 
preceding  paragraphs;  and  that  the  facts  bear  out  the 
theory,  every  railroad  man  knows. 

To  minimize  this  pounding  action  of  car  wheels  over 
rail  joints,  we  must  arrange  the  weights  that  rest  directly 
upon  the  car  wheels,  or  are  rigidly  coupled  thereto,  in 
such  a  way  that  when  the  wheels  are  lifted,  due  to  meet- 

ing any  obstruction,  the  center  of  gravity  of  the  rigid  sys- 
tem shall  be  raised  the  least  possible  amount.  To  put 

these  directions  in  more  practical  diction,  we  must  have 
less  dead  weight  on  the  car  axle. 

The  gearless  motor,  which  is  largely  a  future  develop- 
ment commercially,  involves  this  problem  to  a  serious 

extent,  but  inasmuch  as  present  street  railway  traction  is 
confined  entirely  to  single  reduction  motors,  the  greatest 
interest  attaches  to  their  methods  of  suspension. 

It  is  evident  that  there  must  be  a  rigid  connection  of 
some  kind  between  the  motor  and  the  car  axle,  for  other- 

wise the  gears  will  not  keep  in  mesh.  The  distance  be- 
tween the  centers  of  the  gear  and  pinion  must  be  a  con- 

stant quantity.  The  simplest  and  most  used  device  is  to 
cast  an  axle  bearing  directly  on  the  upper  or  lower  half  of 
the  motor  casing,  thus  rigidly  connecting  the  motor  with 
the  car  axle.  Such  a  case  is  illustrated  in  diagram  in  Fig.  1. 

FIG.  1 
FIG.  2 

The  motor  should  be  so  designed  that  its  center  of  gravity 
should  be  as  far  from  the  car  axle  as  possible,  for  this  will 
carry  the  center  of  gravity  of  the  entire  system  in  the 
same  direction.  The  diagrams  in  Fig.  2  and  3  illustrate 
this  principle.  It  is  obvious  that  in  Fig.  2  the  center  of 
gravity  of  the  system  is  raised  higher  at  the  instant  when 
an  obstruction  is  met  than  in  the  case  of  Fig.  3,  and  as 
the  blow  on  the  rail  joint  is  practically  proportional  to 
this  lift,  a  gain  of  a  mere  fraction  of  an  inch  may 
represents  hundreds  of  pounds  in  the  reduction  of  the 
impact  blow;  therefore  when  considering  suspensions  of 
this  type,  the  buyer  of  motors  should  look  favorably  on 
those  which  have  axle  bearing  brackets  at  considerable 
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distance  from  the  armature  shaft,  always  providing  that 
the  wheel  base  of  his  trucks  will  permit  him  to  use  such  a 
motor. 

The  weight  of  the  wheels  themselves,  of  the  axle 
bearings,  and  of  the  gear  is  inevitable,  but  much  can  be 
done  to  mitigate  the  weight  of  the  motor.  If  we  can  sus- 

pend the  motor  from  the  truck  exactly  at  its  center  of 

FIG.  3 FIG.  4 

gravity,  we  shall  have  a  system  in  which  there  is  no  dead 

weight  on  the  axle,  provided  that  the  motor  is  not  doing 

any  work — a  condition  to  be  discussed  presently.  Consult- 
ing Fig.  4,  this  principle  may  be  more  clearly  understood. 

If  we  have  a  mass,  A,  supported  at  its  center  of  gravity, 
and  an  impact,  C,  drives  that  portion  of  the  mass  upward 
as  shown,  the  center  of  gravity  of  the  mass  will  not  be 
raised  at  all.  The  body  will  simply  turn  upon  its  center 
of  gravity  as  an  axis.  Inertia  has  to  be  overcome  to  do 
even  this,  but  the  force  which  is  expended  is  not  nearly 
so  great  as  in  the  case  where  the  center  of  gravity  of  the 
system  is  lifted. 

This  condition  has  been  approximately  realized  by 
two  well  known  suspensions,  used  by  the  General  Electric 
and  Westiughouse  Companies  respectively.  These  are 
known  as  side  bar  suspensions. 

In  the  General  Electric  adaptation  of  this  principle, 
which  is  shown  in  diagram  in  Fig.  5,  two  bars  of  suitable 
shape  pass  on  either  side  of  the  motor,  and  are  suspended 
by  their  ends  to  the  truck  frame.  The  bars  pass  down- 

ward and  below  the  center  of  gravity,  and  are  attached  to 
the  motor  by  cylindrical  lugs,  and  are  supported  as  shown. 
The  result  of  this  is  to  actually  lower  the  center  of  gravity 
of  the  motor  when  the  wheels  are  suddenly  raised.  The 
condition  is  one  of  unstable  equilibrium,  the  motor  being 
balanced  as  it  were  on  the  lugs.  This  should  be  a  most 
excellent  arrangement,  for  the  weight  of  the  motor  tends 
to  assist  the  car  wheels  to  rise  instead  of  impeding  them. 

FIG.  5 FIG.  6 

Nevertheless  to  move  the  mass  of  the  motor  in  any  way 
requires  that  inertia  be  overcome. 

The  Westinghouse  adaptation  of  side  bar  suspension 
(see  Fig.  6)  is  somewhat  different,  the  motor  being  sus- 

pended from  above  its  center  of  gravity  rather  than  below 
it.  The  equilibrium  of  the  motor  on  its  suspension  is  a 
stable  one  and  requires  a  certain  force  to  displace  it,  which 
force  is  expended  on  it  by  the  car  wheels  when  they  are 
driven  upwards.  The  side  bars  pass  through  straps,  which 
are  cast  in  the  side  of  the  motor  frame  as  shown  in  the 
figure,  and  the  point  of  support  is  very  near  the  center  of 
gravity,  so  that  when  the  car  wheels  strike  an  obstruction, 
the  latter  point  is  only  very  slightly  raised. 

Following  out  this  reasoning  it  would  appear  that  sup- 
porting the  entire  system  by  its  center  of  gravity,  would 

result  in  an  easier  riding  suspension  than  any  heretofore 
constructed  on  this  principle.  Such  an  arrangement  is 
shown  in  Fig.  7,  and  it  will  be  seen  at  once  that  the  weight 
of  the  motor  counterbalances  the  weight  of  the  car  wheel 
and  axle,  and  should  make  it  very  much  easier  for  an  ob- 

struction to  force  the  car  wheels  upward,  resulting  in  a 
largely  reduced  blow  on  the  rail  joints.  From  a  practical 
point  of  view,  this  suspension  seems  to  be  very  feasible, 
yet  no  one  has,  as  far  as  the  writer  is  aware,  attempted 
anything  of  the  kind. 

The  latest  adaptation  of  the  side  bar  suspension  of 
the  Westinghouse  motor  has  created  considerable  criticism 
among  engineers,  because  at  first  sight  it  appears  analogous 
to  the  case  of  lifting  oneself  over  the  fence  by  the  boot 
straps.  One  end  of  each  side  bar  is  supported  in  lugs, 
cast  on  to  the  motor  frame  itself,  and  projecting  beyond 
the  car  axle.  About  half  of  the  weight  of  the  motor  ap- 

pears to  ride  on  the  axle,  and  indeed  this  is  the  case  as  long 
as  the  motor  rides  over  a  smooth  roadbed,  If,  however,  the 
wheels  meet  an  obstruction  and  are  driven  upwards,  the 
motor  tends  to  turn  about  its  center  of  gravity,  rather 
than  to  lift  it.    This  suspension  is  shown  in  Fig.  8. 

A  modification  of  this  suspension,  known  as  the 
cradle  suspension,  has  been  used  in  some  cases.  This  con- 

sists in  simply  bending  the  side  bars  around  to  form  a  U, 
and  suspending  from  a  point,  as  shown  in  Fig.  9.  It  is 
really  a  combined  side  bar  and  nose  suspension,  the  latter 
being  a  cant  name  for  the  ordinary  method  for  suspend- 

ing railway  motors  by  a  spring  supported  lug  or  nose  cast 
on  to  the  motor  frame  as  shown  in  Fig.  1.  This  latter 
suspension  has  been  slightly  modified  into  what  is  known 
as  the  yoke  suspension,  in  which  a  crossbar  is  rigidly 
bolted  on  to  seats  cast  on  the  motor  casing,  and  the  ends 
of  these  bars  are  spring  supported  on  the  truck  frame. 

FIG.  7 FIG  8 

A  new  suspension  has  been  recently  placed  upon  the 
market  by  the  Walker  Company,  of  Cleveland,  O.,  and  it 
involved  several  features,  which  certainly  appear  to  make 
it  a  valuable  method,  and  practically  it  has  seemed  to  bear 
out  the  claims.  The  gears  are  kept  in  mesh  by  two  space 
bars,  which  rigidly  connect  the  axle  and  armature  bear- 

ings, but  allow  the  mass  of  the  motor  to  move  freely  up 
and  down.  These  space  bars  are  cast  on  the  ends  of  a  split 
tube  or  sleeve,  which  surrounds  the  car  axle,  and  the 
motor  itself  is  free  to  turn  in  the  bearings  provided  for  that 
purpose  in  the  ends  of  the  space  bars.  The  result  of  this 
is  that  when  the  car  wheels  are  suddenly  forced  upwards, 
the  center  of  gravity  is  neither  raised  nor  does  the  motor 
revolve  upon  it,  but  remains  perfectly  stationary,  the 
force  of  the  upwardly  driven  axle  being  gently  arrested 
by  springs  which  connect  with  lugs  cast  on  the  top  of  the 
motor  casing.  The  principle  of  this  suspension  is  depicted 
in  Fig.  10. 

There  are,  however,  other  considerations  in  a  suspen- 
sion than  those  of  the  riding  of  the  motor  as  a  dead  weight. 

The  motor  is  the  driving  factor,  and  when  its  armature  is 
driven  in  one  direction,  its  casing  tends  to  be  driven  in  the 
opposite  direction,  and  this  tendency  to  turn  is  resisted  by 
the  suspension. 

For  instance,  considering  the  simple  nose  suspen- 
sion as  shown  in  Fig.  1,  if  the  truck  be  driven  to  the 

left,  the  motor  will  tend  to  climb  up  the  gear  on  the 
car  axle  and  raise  its  mass  as  a  whole;  indeed  unless 

WD 

FIG  9 FIG.  10 

this  action  is  resisted  in  some  substantial  way,  the 

motor  is  likely  to  strike  against  the  car  floor.  Unless  this 
tendency  be  resisted  by  a  spring  on  the  upper  side  of  the 

lug  or  nose,  the  result  will  be  that  the  jerks  and  strains  of 
the  motor  will  be  rigidly  directed  on  the  truck  frame  and 

the  gears.  If  the  car  be  moved  in  the  reverse  direction,  that 
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is  to  the  right,  the  motor  tends  to  climb  downward  on  the 
gear,  adding  to  the  pressure  on  both  car  axle  and  suspen- 

sion cross  bar,  but  the  suspension  springs  provided  for  sup- 
porting the  motor  should  also  absorb  such  jars  as  may  be 

communicated  in  this  way.  Nevertheless  when  driven  in 
this  direction,  the  motor  rides  more  rigidly  than  when 
driven  in  the  other,  for  the  suspension  springs  are  more 
strained  and  less  elastic. 

The  Walker  motor  suspension  is  said  to  meet  the 
strains  imposed  upon  it  by  the  motor  itself,  and  yieldingly 
absorb  them  by  its  springs.  The  motor  casing  is  free  to 
turn  in  the  suspension  arms,  were  it  not  for  the  springs. 
No  matter  in  what  direction  it  is  attempted  to  turn  the 

motor  as  a  whole,  such  action  is  checked  by  spring  cush- 
ions. The  primary  reaction  of  the  motor  is  to  revolve  the 

casing  in  the  opposite  direction  from  the  revolution  of  the 
armature,  and  this  tendency  being  thus  met,  much  jar  and 
strain  on  the  gear  teeth  is  said  to  be  absorbed.  The  Walker 
suspension  is  somewhat  heavier  than  that  of  its  competi- 

tors, and  occupies  more  space  on  the  car  axle,  but  in  sizes 
up  to  50  h.  p.  it  has  been  produced  without  seriously  add- 

ing to  the  weight  of  the  equipment. 
We  therefore  have  two  principal  desiderata  in  motor 

suspension.  The  first  and  most  important  is  that  a  sudden 
upward  thrust  on  the  car  wheels  shall  move  as  little 
weight  as  possible,  either  by  directly  lifting  its  center  of 
gravity  or  causing  a  rotation  about  that  point,  for  even  the 
latter  action  requires  that  inertia  be  overcome.  The  sec- 

ond requirement  is  that  the  tendency  of  the  motor  case  to 
revolve,  should  be  stayed  by  spring  cushions,  for  if  it  is 
rigidly  arrested,  the  gears  will  suffer  and  the  motor  will 
ride  with  great  vibration.  In  all  moving  vehicles  the 
spring  suspension  should  be  as  close  to  the  point  of  shock 
as  possible,  in  order  that  the  jar  transmitted  to  the  vehicle 
be  absorbed  without  moving  any  large  mass. 

One  of  the  most  beautiful  practical  illustrations  of 
this  principle  is  the  pneumatic  tire.  Vehicles  thus  equipped 
can  ride  with  comparative  ease  over  the  roughest  roadbeds, 
simply  because  the  minute  vibrations  are  all  absorbed  be- 

fore they  can  be  transmitted  to  the  axle  of  the  vehicle. 
Pneumatic  tires,  of  course,  cannot  be  employed  on  electric 
railway  cars,  and  we  must  approach  the  condition  as  nearly 
as  possible  by  making  the  weight  of  the  member  which 
receives  the  vibrations  rigidly,  namely,  the  car  axle,  and 
all  parts  of  the  equipment  that  ride  rigidly  thereon,  a 
minimum. 

Life  of  Gears,  Pinions  and  Trolley  Wheels  in 
Pittsburgh 

John  Murphy,  general  manager  of  the  United  Trac- 
tion Company,  of  Pittsburgh  reports  the  average  life  of 

motor  gears  on  his  line  as  two  years,  and  the  average  life 
of  pinions,  nine  months.  He  is  employing  the  gears  and 
pinions  of  the  Simonds  Manufacturing  Company. 

The  service  is  an  exceedingly  severe  one  on  account 
of  the  many  grades  on  the  line. 

The  average  life  of  trolley  wheels  is  1000  miles,  and 
the  conditions  under  which  they  operate  are  quite  severe, 
as  the  company  has  on  its  main  line  eighteen  railroad  cross- 

ings.   A  tempered  copper  wheel  is  employed. 

Wheel  Records  in  Pittsburgh 

Th~  United  Traction  Company,  of  Pittsburgh,  reports 
the  average  life  of  its  wheels  to  be  35,000  miles,  and  esti- 

mates that  about  one- third  of  this  life  is  secured  by  prompt 
grinding  of  the  wheels  when  fiat  spots  are  developed. 
The  Consolidated  Traction  Company  of  the  same  city  buys 
its  wheels  on  a  mileage  basis,  the  manufacturers  guaran- 

teeing a  life  of  30,000  miles  for  each  wheel,  replacing  those 
which  have  a  shorter  life  and  obtaining  credit  for  those 
which  have  a  longer  life.  Both  companies  use  the  Murphy 
wheel  grinder. 

Cutting  down  the  Cost  of  Electrical  Repairs  of 
Railway  Motors 

By  M.  R.  McAdoo 

HE  feature  in  the  reduction  of  operating 
expenses,  in  maintenance  of  electric 
railway  motors,  consists  of  carefully  ex- 

amining into  the  various  items  into 
which  this  expense  is  divided,  and  by 

analysis  selecting  those  costs  which  ap- 
pear excessive  and  determining  the 

reason  for  them. 
There  is  one  item  that  is  entirely  too 

large  with  the  majority  of  roads  which 
have  come  under  my  notice,  and  that  is 
the   cost   of  electrical  repairs  to  car 

equipments;  and  that  on  most  roads  they  are  greatly  in  ex- 
cess of  what  they  should  be,  my  investigations  have 

proved  beyond  a  doubt.  That  the  electric  portions  of  the 
equipment  show  a  very  much  greater  cost  of  maintenance 
than  the  mechanical,  is  the  usual  case,  and  we  do  not  have 
to  go  far  to  ascertain  the  reason  for  this  difference. 

The  mechanical  wear  and  adjustments  are  evident  on 
visual  inspection,  while  the  electrical  troubles  and  depre- 

ciation are  only  evident  under  the  usual  method  of  visual 
inspection,  after  they  have  crippled  or  injured  the  useful- 

ness of  the  equipment,  and  no  system  of  maintenance  can 
be  carried  on  intelligently  and  economically  with  such 
visual  inspection.  It  only  requires  the  forcing  of  the 
equipments,  such  as  the  holiday  or  special  traffic  condi- 

tions, to  fill  the  repair  shop  full  of  cripples,  which  illus- 
trates too  plainly  that  there  are  many  weak  spots  latent  in 

the  equipments,  only  requiring  an  overload  to  develop 
into  a  fault.  A  system  must  be  applied  whereby  the  elec- 

trical faults  or  weaknesses  are  indicated  to  the  inspector 
as  clearly  as  the  mechanical,  in  order  to  maintain  these 
equipments  in  good  electrical  condition,  rather  than  in  a 
condition  of  continual  electrical  repairs  and  electrical 
breakdowns. 

To  devise  such  a  system,  Albert  B.  Herrick,  a  member 
of  the  firm  of  Herrick  &  Burke,  a  thoroughly  practical 
electrical  engineer,  was  called  in  by  us  to  inaugurate  a 
method  of  simple  electrical  tests  which  would  indicate 
completely  the  electrical  troubles  or  weaknesses.  He  was 
so  successful  in  this  undertaking,  and  his  system  proved 
so  simple  and  direct  in  its  operation,  that  it  had  the  imme- 

diate effect  of  a  large  saving  in  electrical  repairs,  and  we 
have  been  able  to  maintain  our  equipments  electrically  by 
preventative  measures,  and  have  reduced  electrical  break- 

downs to  a  minimum;  in  fact  we  have  been  able  to  get  a 
much  longer  life  out  of  our  equipments,  and  greatly  de- 

crease the  expense  under  which  we  were  operating.  The 
following  technical  description  of  the  methods  was  fur- 

nished me  by  Mr.  Herrick. 
This  system  comprehends  the  following  determina- tions : 

The  measurements  given  in  capitals  can  be  made 
without  making  any  disconnection  or  disassembling  the 
equipment,  except  removing  the  cover  of  the  controller 
and  the  ground  connections. Wiring. 

1.  In  new  equipments,  whether  the  car  is  correctly  wired, 
2.  POOR  CONNECTIONS  IN  CAR  WIRING  AND  WHERE? 
3.  OPEN  CIRCUIT,  AND  WHERE? 
4.  GROUND  ON  WIRING  SYSTEM,  AND  WHERE? 

Controllers. 
5.  IMPROPER   CONNECTION  OF  CONTROLLER,  AND 

WHERE? 
6.  POOR  CONTACT,  AND  ON  WHICH  POINT? 
7.  Short  circuit,  and  between  which  two  contacts  ? 
8.  Poor  connections  to  leads. 
9.  Whether  the  buttons  make  contacts  at  correct  points  on  con- troller face. 

10.  Ground  in  controller,  and  where  ? 
Rheostats. 

11.  ARE  THEY  PROPERLY  CONNECTED  IN? 
12.  ARE    THEY  STANDARD    RESISTANCE  ON  EACH 

STEP? 



12 STREET  RAILWAY  JOURNAL. [Vol.  XIV.    No.  i. 

13.  ARE  THEY  GROUNDED,  AND  ON  WHICH  STEP  ? 
14.  TEMPERATURE  OF  THE  RHEOSTAT. 
15.  OPEN  CIRCUIT.  AND  WHERE? 
16.  WHETHER  THE  PROPER  RHEOSTAT  IS  USED  FOR 

THE  EQUIPMENT. 
Motor  Fields. 

17.  WHETHER   THE  FIELDS  ARE    PROPERLY  CON- 
NECTED. 

18.  WHETHER  THE  FIELD  HAS  BROKEN  DOWN. 
19.  WHETHER  THE  INSULATION  IS   POOR  BETWEEN 

THE  FIELD  AND  GROUND,  AND  WHICH  FIELD? 
20.  WHETHER  THEY  ARE  THE  PROPER  FIELD  COILS 

FOR  THE  EQUIPMENT. 
21.  What  is  their  temperature  ? 
22.  Whether  they  have  the  proper  number  of  turns. 
23.  Whether  the)'  have  the  proper  resistance. 
24.  Whether  the  connectors  are  making  good  connections  be- 

tween field  terminals. 
Shunt  Field. 

25.  WHETHER  THIS  IS    CONNECTED    AROUND  THE 
FIELDS. 

26.  Its  resistance. 
27.  Whether  the  two  shunts  are  carrying  equal  loads  or  equally 

shunting  both  motors. 
Armature . 

28.  INSULATION  TO  GROUND. 
29.  BRUSHES  MAKING  CONTACT  WITH  COMMUTATORS. 
30.  WHETHER  ARMATURE  STRIKES  POLE  PIECES. 
31.  Whether  there  are  leaks  or  crosses  between  armature  coils. 
32.  Whether  there  are  poorly  insulated  or  short  circuited  arma- 

ture coils,  and  which  ? 
33.  Whether  the  armature  is  properly  connected. 
34.  Whether  the  coils  are  properly  soldered  to  commutators. 

Complete  Motor  Test. 
35.  WHAT  IS  THE  TEMPERATURE  OF  THE  MOTOR? 
36.  WHETHER  TWO  MOTORS  ARE  EQUALIZED. 
37.  WHETHER  THE   MOTOR   HAS   BEEN  PROPERLY 

HANDLED  BY  THE  MOTORMAN. 

As  stated  above,  all  the  tests  in  capitals  can  be  made 
without  dismantling  the  equipment,  and  the  system  is  so 
arranged  that  any  of  the  above  faults  can  be  detected  when 

the  inspector 
makes  three  in- 

spection tests;  the 
first  is  made  when 
the  controller  is 
on  the  first  point; 
the  second,  when 
the  controller  is  on 
the  series  step  on 
the  series  parallel 
controller,  or  on 
the  parallel  step 
where  rheostat  is 
used;  for  the  third 
test,  the  ground 
connection  is  then 
removed  and  the 
insulation  of  the 

equipment  is taken.  These 

three  measure- 
ments, if  they  are 

standard,  prove 
the  equipment  to 
be  in  good  elec- 

trical condition. 
If  there  is  any 
above  three  tests 

FIG  1.— TESTING  BOARD 

ance  is  also  measured,  which  seriously  interferes  with  the 
accurate  measurement  of  low  resistance. 

This  testing  system  comprises  a  variety  of  different 
methods,  each  having  been  adopted  after  long  practice, 
and  those  selected  are  the  ones  which  gave  the  most  sat- 

isfactory results. 

The  operation  of  the  system  is  very  simple.  The  meter 
on  the  left  in  Fig.  1 ,  is  the  instrument  which  has  to  be 

the tendency  to  a  breakdown,  one  of 
will  show  that  there  is  trouble. 

A  detail  test,  occupying  not  more  than  five  minutes, 
will  then  have  to  be  made  to  locate  the  point  or  points 
where  the  troubles  exist.  For  these  tests,  neither  a  bridge 
method  nor  the  drop  method  were  found  to  be  applicable 
in  practice,  as  the  lower  e.  m.  f. ,  under  which  a  bridge  is 
used,  may  make  a  carbon  brush  contact  or  a  bad  controller 

point  appear  as  an  open  circuit,  whereas,  if  higher  poten- 
tials are  used,  this  will  break  down  to  a  metallic  circuit. 

The  drop  method  requires  that  both  the  voltmeter  and 
ammeter  be  read,  and  also  requires  the  use  of  mathematics 
to  figure  the  resistance,  and  as  the  current  value  changes 
at  every  step  of  the  controller,  it  makes  this  method  too 

tedious  to  be  applied  even  for  the  three  inspector's  tests, 
and  as  the  drop  test  is  usually  applied,  the  contact  resist- 

FIG.  2.— BOND  TESTING 

SET. 

TtoI  l« 

FIG. 4. — GROUND  PLATE 
AND  PLUG 

FIG.  3.— CONNECTIONS 
FOR  ARMATURE 

TEST 

kept  at  zero  by  means  of  the  regulator  with  scale  in  front 
for  every  position  of  the  controller,  and  when  this  meter 
hand  stands  at  zero,  the  pointer  indicates  the  position  on 
the  scale  which  corresponds  to  the  actual  measurement. 
It  can  be  immediately  determined  visually,  whether  this 
is  the  proper  position  for  the  pointer,  with  the  controller 
in  the  position  measured.  If  there  be  any  divergence, 
either  above  or  below,  the  standard  position,  there  must 
be  something  deranged  in  the  equipment.  The  method 
used  in  the  inspection  test  is  to  substitute  a  resistance 
equal  to  that  cut  out  in  tbe  motor,  which  will  bring  the 
meter  hand  to  zero  again. 

The  diagram  (Fig.  3)  shows  the  connections  that  are 
made  when  the  plugs  are  inserted  in  the  receptacles  pro- 

vided for  armature  testing.  These  receptacles  are  shown 
on  the  lower  part  of  testing  switchboard  (Fig.  1).  It 
will  be  seen  from  the  connections  that  the  Thomson 
method  is  used  for  this  test.  The  current  is  carried 
through  both  the  resistance  rheostat  and  the  armature, 
and  a  drop  is  taken  from  this  rheostat,  such  that  will  bal- 

ance the  drop  through  the  armature.  In  this  way  the 
variations  in  current  will  not  affect  the  measurements, 
only  the  sensibility  of  the  instrument. 

If  the  armature  is  symmetrically  connected,  on  rotat- 
ing it  the  drop  will  be  the  same,  or  the  millivoltmeter  will 

stand  at  zero  for  every  position  of  the  commutator.  The 
measuring  contacts  are  usually  set  five  bars  apart,  and  a 
difference  of  .0001  ohm  can  be  readily  detected.  The 

resistances,  R,  R,  R,  R,  are  so  proportioned  that  the  resist- 
ance of  the  leads  are  equalized  out,  and  the  drop  measure- 

ments are  not  influenced  by  any  contact  resistances.  A 

poor  connection  to  the  segment  of  any  lead,  or  low  resist- 
ance of  any  section  of  the  armature  or  a  connection 

between  any  two  commutator  bars,  can  be  immediately 
located  when  this  section  of  the  armature  passes  between 
the  measuring  contacts  on  the  commutator. 

Selecting  a  few  cases,  for  example;  suppose  an  equip- 
ment came  in  provided  with  two  General  Electric  800 

motors,  and  K2  controller;  the  operation  is  to  put  the 
trolley  in  the  hook  of  the  measuring  pole,  and  the  fork  of 
the  measuring  pole  under  the  trolley.  This  inserts  the 
inspecting  apparatus  in  series  with  the  car.  Suppose  that 
instead  of  the  pointer  registering  with  the  proper  point 
when  the  controller  is  on  the  first  notch,  the  pointer  should 
be  carried  considerably  above  this;  this  will  indicate  that 

the  current  passing  through  the  equipment  with  line  volt- 
age, is  below  normal,  and  consequently  the  total  resistance 

of  the  car  equipment  at  this  point  is  too  high.  This  may 
be  caused  by  the  temperature  of  the  equipment.  If  this 
departure  from  the  fixed  point  of  this  equipment  on  the 
scale  is  within  the  limiting  temperature  mark,  these  differ- 
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ences  in  measurement  will  be  due  only  to  differences  be- 
tween a  hot  and  a  cold  equipment,  but  if  the  pointer  should 

be  beyond  the  limiting  temperature  mark,  the  second  in- 
spector's test  will  show  whether  this  is  due  to  ex- 

cessive temperature  in  the  motor  and  rheostat,  or  an 
abnormal  resistance  of  either  one.  The  second  test  is 
to  place  the  series  parallel  controller  on  the  last  series 
notch,  or  rheostat  controller  on  the  last  point  of  the  rheo- 

stat. If  the  difference  remains  the  same  between  the 
standard  mark  and  the  point  at  which  the  balance  meter  is 
again  balanced  for  this  point  on  the  controller  the  increase  is 

FIG.  5— PLUGS  FOR  DROP  TEST FIG.  6.— PLUGS  FOR 
LOOP  TEST 

FIG.  7. — CLAMPS  FOR  FIELD 
TEST FIG. 8. — ARMATURE  CON- 

TACT DEVICE 

wholly  in  the  motor.  If  the  pointer  is  at  the  standard  mark, 
the  trouble  is  wholly  in  the  rheostat  or  its  connections, 
but  if  it  is  uniform  temperature  of  the  equipment  the 
pointer  will  stand  at  a  mark  corresponding  to  that  first 
determined,  and  this  proves  that  the  temperature  of  the 
whole  equipment  has  been  raised,  due  to  overloading  or 
improper  handling  of  the  controller. 

By  keeping  a  record  of  the  motormen  who  bring  in 
the  equipments,  and  of  the  temperature  indications  from 
these  inspections,  those  who  do  not  properly  handle  their 
motors  can  be  discovered  and  receive  the  proper  instruc- 

tions, in  order  to  reduce  the  temperature  of  their  equip- 
ments, as  a  high  temperature  is  fatal  to  their  insulation 

and  maintenance.  The  third  inspector's  test  is  the  insu- 
lation test  of  the  equipment,  and  is  made  by  removing 

the  ground  connections  from  both  motors.  The  scale  on 
the  instrument  at  the  right  in  Fig.  1  will  show  the  insula- 

tion in  megohms. 

ELECTRICAL  CAR  INSPECTION. 

Car  No  Truck  
Controller  

Condition  of  
No.  of  Controller  Motor  No.  i  No.  of  Motor  No.  2 
No.  of  Armature  No.  of  Armature... 

TEST  No.  1 
No.  1  .Step... 
No.  2  Step... 
No.  3  Step... 
No.  4  Step... 
No.  5  Step... 
No.  6  Step... 
No.  7  Step.- 
No.  8  Step... 
No.  9  Step- 
No.  10  Step... 

SCALE 
REMARKS 

Insulation  Test  to  Ground  Volts  Line  Volts.. 
Special  Test  Field  No.  1  Field  No.  2 

No.  3  No.  4  
Armature  Resistance  between  Brushes  
Temperature  of  Motor  from  Scale  

The  detail  test  for  determining  any  fault  is  simply 
and  logically  made,  and  the  trouble  located  without  a 
doubt.  By  the  use  of  a  regular  system  for  carrying  out 
these  inspections,  anybody  competent  to  make  a  mechani- 

cal inspection  after  instruction  is  equally  competent  to 
make  an  electrical  inspection  which  will  give  complete 
electrical  conditions  of  the  equipments,  so  that  they  can 
be  maintained  in  perfect  condition. 

The  accompanying  table  shows  the  inspector's  report 
for  a  complete  car  test.  This  system  can  be  applied  to 
any  car  equipment,  and  the  testing  board  can  be  either 
stationary  or  portable;  a  double  trolley  wire  can  be  used 
throughout  the  car  house  where  the  board  is  stationary, 
and  the  trolley  wheel  of  each  car  to  be  tested  can  be 
transferred  to  this  testing  trolley. 

Fig.  4  shows  ground  plate  with  transfer  ground  plug 
for  tracing  an  open  circuit,  and  Fig.  5  shows  the  testing 
plugs  for  detecting  poor  fields  and  bad  coils  in  armatures 
while  in  motor.  Fig.  6  is  the  plugs  for  loop  contact  test 
for  equalizing  motors  and  measuring  any  part  of  the 
equipment  independently.  Fig.  7  is  a  clamp  to  be  used 
in  armature  winding  department  for  testing  completed 
field  coils,  and  Fig.  8  is  a  contact  device  used  in  armature 
room  for  detecting  faults,  grounds,  crossses,  or  a  miscon- 
nection,  or  a  poor  connection  to  the  commutator. 

Method  of Sand  Papering  Generator  Commu= tators. 

A  novel  appliance  for  sand  papering  the  commutators 
of  generators  has  been  devised  by  J.  D.  Lynch,  chief  engi- 

neer of  the  power  station  of  the  Hestonville,  Mantua  & 
Fairmount  Passenger  Railway  Company,  of  Philadelphia, 
and  is  used  in  that  station.  It  is  designed  to  avoid  the 
necessity  of  holding  by  hand  a  piece  of  sand  paper  against 
the  commutator,  a  very  tiresome  operation. 

The  device  consists  of  a  bracket  of  wrought  iron  j&  in. 
thick,  held  against  the  pillow  block  of  the  engine  by  four 
lag  screws.  Inside  this  bracket  a  long  iron  bar  with 
forged  lever  and  slot  running  almost  its  entire  length  is 
held  by  means  of  a  bolt.    The  sand  paper  is  fastened  to  a 

PLAN  AND  ELEVATION  OF  DEVICE  FOR  SAND  PAPERING 
COMMUTATORS 

wooden  block  at  the  end  of  this  bar.  The  method  of  hold- 
ing the  bar  in  the  bracket  keeps  the  sand  paper  in  a  plane 

at  right  angles  to  the  diameter  of  the  commutator,  so  that 
the  surface  of  the  latter  will  always  be  flat.  At  the  same 
time  the  pressure  can  easily  be  regulated  by  the  handle. 
The  commutators  in  this  station  run  very  smoothly  and 
without  sparking,  and  evince  great  care  on  the  part  of  the 

engineers. 

The  Brooklyn  Heights  Railroad  Company  of  Brook- 
lyn, N.  Y.,  has  under  consideration  plans  for  the  building 

of  an  additional  repair  shop  on  the  site  next  to  the  present 
one  at  Fifty-second  Street  and  Second  Avenue,  South 
Brooklyn. 
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LETTERS  AND  HINTS  FROM 

PRACTICAL  MEN 

Origin  of  the  "  Mixed  System  "  of  Electric Traction. 

New  York,  Oct.  25,  1897- 
Editors  Street  Railway  Journal: 

The  October  issue  of  the  Street  Railway  Journal 
contains  what  purports  to  be  the  summary  of  a  discussion 
carried  on  in  the  columns  of  the  Electrotechnischer  Anzieget 

with  the  object  of  establishing  the  identity  of  the  origi- 
nator of  the  so-called  ' '  mixed  system  ' '  of  electric  trac- 

tion, now  used  with  success  in  Dresden  and  Hanover,  by 
means  of  which  accumulators  carried  in  the  car  are  charged 
while  the  car  is  in  connection  with  the  trolley  line  outside 
a  city,  and  are  discharged  for  the  purpose  of  operating  the 
car  within  the  city  limits  where  the  trolley  line  is  not  al- 
lowed. 

The  article  in  your  October  number,  in  summarizing 

this  discussion,  states  that  "  in  its  issue  of  June  6,  1897, 
the  Electrotechnischer  Anzieget  editorially  asks  who  is  the 
inventor  of  the  mixed  accumulator  system,  and  after  re- 

ferring to  Dr.  Sieg's  paper  on  'Accumulator  Railways' 
read  in  Cologne  last  February,  and  the  statement  of  O.  L. 
Kummer  &  Company,  of  Dresden,  in  which  they  refer  to 
themselves  as  the  originators  of  the  mixed  system  says: 

"  the  system  is  important  enough  for  the  name  of  the  in- 
ventor to  be  handed  down  to  posterity."  The  foreign  jour- 

nal just  quoted  as  stated  in  your  summary,  printed  in  a 
subsequent  issue  an  answer  from  the  Patent  Department 
of  the  Union  Electricitats-Gesellschaft  claiming  the  credit 
of  originating  this  system  for  Messrs.  Huber  and  Magee, 
of  that  company,  who  took  out  patents  for  a  switch  ar- 

rangement in  the  year  1891,  in  which  patent  "  the  princi- 
ple of  the  mixed  system  in  question  was  distinctly  de- 

scribed." As  a  result  the  Electrotechnischer  Arizieger  closed 
the  discussion,  so  far  as  it  was  concerned,  by  saying: 

"  It  appears  to  have  been  proved  that  the  idea  of  the  mixed  ac- 
cumulator system  was  first  given  to  the  world  by  J.  L-  Huber  and 

Louis  J.  Magee,  and  that  O.  L.  Kummer  &  Company,  or  rather 
their  chief  engineer,  Mr.  Fischinger,  the  Accumulatoren-Fabrik 
in  Berlin-Hagen,  and  Director  Kruger,  of  Hanover,  have  the  equal 
merit  of  having  applied  and  perfected  the  system." 

I  would  respectfully  call  your  attention  to  the  fact 

that  the  so-called  "mixed  system  "  was  invented  and  its 
advantages  fully  described  by  me  as  early  as  the  year 
1885,  and  that  on  Jan.  9,  1886,  I  filed  applications  for 
United  States  letters  patent  thereon,  which  were  subse- 

quently granted  me  on  Nov.  9,  18S6,  and  Aug.  20,  1889, 
the  same  bearing  the  numbers  352,265  and  409,237, 
respectively.  The  latter  not  only  fully  illustrates,  des- 

cribes and  claims  all  the  essential  elements  of  this  system, 
but  also  shows  an  automatic  switch  arrangement  for  cut- 

ting in  and  out  the  secondary  cells  on  the  car  under  cer- 
tain conditions  that  are  met  with,  either  normally  or  under 

special  circumstance,  in  the  practical  operation  of  the  sys- 
tem. It  will  thus  be  seen  that  these  patents  not  only 

anticipate  by  several  years  the  claim  made  by  O.  L.  Kum- 
mer &  Company  for  originating  the  broad  features  of  the 

system  itself,  but  also  antedate  the  claim  for  the  switch 
arrangement  made  in  behalf  of  Messrs.  Huber  and  Magee. 

But  this  is  not  all.  The  so-called  ' '  mixed  system  ' ' 
and  its  many  advantages  for  city  and  suburban  railway 
lines  were  for  the  first  time  made  generally  public  by  me, 
under  the  name  of  ' '  The  Ries  Combined  Dine  Conductor 
and  Secondary  Battery  System,"  in  a  pamphlet  describing 
this  system,  which  was  published  by  me  early  in  the  year 
1887,  and  which  was  widely  circulated  among  electrical 
and  street  railway  people.  This  pamphlet  (which  likewise 
described  other  methods  and  appliances  devised  by  me  for 
the  safe  and  economical  operation  of  electric  railways, 
many  of  which  have  since  found  their  way  into  practical 
use  and  are  to-day  in  successful  operation),  was  also  taken 
up  and  discussed  by  various  technical  journals  devoted  to 
street  railway  interests,  by  which  means  the  novel  features 

and  advantages  of  this  "combined  system"  were  made 
thoroughly  known  to  electric  railway  engineers  many 
years  before  the  Hanover  and  Dresden  lines  were  thus 

equipped. 
For  example,  the  Street  Railway  Gazette  in  its  issue 

for  the  month  of  August,  1887,  under  the  caption  "  A 
New  Electric  Railway  System,"  comments  upon  this  sys- 

tem and  then  quotes  from  the  pamphlet  as  follows: 

"One  of  the  chief  peculiarities  of  the  Ries  System  is  that 
neither  the  line  conductor  nor  the  secondary  battery  methods  are 
entirely  depended  upon  to  furnish  current  to  the  motors,  but  a  com- 

bination ot  both  methods  of  supply  is  employed,  this  being  carried 
out  in  such  a  manner  that  not  only  are  new  and  highly  important 
results  obtained  that  are  not  possible  with  either  system  separately, 
but  the  best  elements  of  both  the  secondary  battery  and  line  con- 

ductor systems  are  utilized  without  any  of  their  individual  disad- vantages. 

"  Of  the  two  methods  just  mentioned,  the  line  conductor  sys- 
tem of  supply  has  very  clearly  the  advantage  in  point  of  economy 

and  efficiency  over  the  secondary  battery  system,  especially  for  city 
street  railways  on  which  the  cars  run  under  close  headway  and 
where  the  first  cost  of  the  conduit  required  for  the  supply  conduct- 

ors can  be  proportionately  divided  among  a  larger  number  of  cars. 
On  the  other  hand,  the  secondary  battery  system  has  the  advantage 
(aside  from  the  fact  that  no  underground  conduit  or  line  conductors 
are  needed),  that  each  car  is  provided  for  a  limited  time  with  an 
independent  source  of  power  that  permits  of  ready  control  and  is 
not  affected  by  interruptions  in  current  to  which  the  line  conduct- 

ors may  be  liable,  and  which  does  not  restrict  the  car  to  any  par- 
ticular line  of  way.  It  is  a  fact,  however,  well  known  to  all  elec- 

tricians, that  the  advantages  of  the  secondary  battery  system  as  at 
present  employed  are  far  more  than  offset  by  the  greatly  increased 
outlay  for  running  expenses  and  maintenance  when  compared  to 
the  direct  supply  conductor  system,  this  being  due  first,  to  the 
necessity  for  providing  and  maintaining  two  complete  sets  of  battery 
for  each  car,  only  one  of  which  is  at  any  time  engaged  in  doing  use- 

ful work;  second,  to  the  large  amount  of  battery  requisite  for  the 
necessary  eight  hours'  supply  usually  provided  in  these  systems  to reduce  the  number  of  shifts;  third,  the  great  addititional  dead 
weight  to  be  hauled  per  car,  and  consequently  the  larger  amount 
of  power  needed  at  the  charging  station  for  operating  the  road; 
fourth,  the  loss  of  current  due  to  conversion,  amounting  in  batteries 
of  the  most  approved  construction  of  from  20  to  25  per  cent  of  the 
total  current  generated;  and  fifth,  the  additional  attendance  required 
for  handling  the  batteries,  and  the  extremely  large  cost  of  renewing 
the  plates  and  maintaining  the  batteries  in  proper  working  con- dition. 

***** 

The  supply  conductors,  out  and  return,  are  carried  in  an  under- 
ground conduit  of  special  construction,  as  already  described,  and 

each  car  is  provided  with  a  single  set  of  secondary  battery  of  suffi- 
cient capacity  to  run  the  car  continuously  for  two  hours.  This  battery 

weighs  less  than  one-fourth  that  ordinarily  required  for  secondary 
battery  cars,  occupies  no  useful  space,  and  is  never  removed  from  the 
car.  It  requires  no  change  whatever  in  the  body  of  the  car  for  its 
reception,  and  the  total  amount  of  battery  required  for  the  road  is 
less  than  one  eighth  of  that  usually  found  necessary.  Furthermore, 
as  these  batteries  are  only  used  as  a  source  of  reserve  energy  and  to 
maintain  the  required  potenital  difference  at  the  motor  terminals,  as 
will  shortly  appear,  and  require  no  handling  or  shifting  about,  their 
life  is  greatly  prolonged. 

The  benefits  derived  from  this  reserved  energy  are  very  numer- 
ous and  valuable,  inasmuch  as  it  secures  all  the  advantages  of  the 

direct  supply  system  in  point  of  efficiency  and  economy,  while  em- 
bracing at  the  same  time  all  the  beneficial  results  due  to  the  inde- 
pendent control  and  flexibility  of  current  characteristic  of  the  sec- 

ondary battery  system.  The  number  of  cells  of  secondary  battery 
are  such  that  they  can  be  placed  directly  across  the  line  in  parallel 
with  the  motors,  their  counter  electromotive  force  being  substan- 

tially equal,  when  fully  charged,  to  that  of  the  line  conductors, 
which  as  already  stated  is  somewhat  lower  than  the  pressures  here- 

tofore generally  used.  This  battery,  after  having  been  recharged 
and  while  the  car  is  running  on  the  line  conductor  portion  of  the 
road,  will  supply  the  motors  with  any  deficiency  of  current  due  to  a 
temporary  fall  of  potential  on  the  line,  such  as  occasioned  by  ex- 

cessive loads,  etc.  In  case  of  temporary  accident  to  the  generating 
dynamo  or  dynamos,  the  motor  cars  are  propelled  by  the  current 
from  their  respective  secondary  batteries,  which  automatically  take 
the  place  of  the  line  current  until  the  fault  is  repaired.  In  addi- 

tion to  this,  it  becomes  possible  to  make  ordinary  repairs  or  electri- 
cal connections  at  any  part  of  the  line  with  perfect  safety  and  with- 
out interfering  with  the  operation  of  the  cars.  The  secondary  bat- 

tery is  also  used  to  furnish  the  current  for  lighting  and  operating 
the  brakes,  which  cannot  be  readily  done  with  the  ordinary  line 
current. 

Other  advantages  of  the  system  are  described,  such  as 
the  elimination  of  overhead  conductors  in  city  streets  and 
of  complicated  switching  devices  at  drawbridges,  and  the 
ability  to  convert  the  motors  into  generators  on  down 
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grades  and  use  their  current  to  charge  the  storage  bat- 
teries, but  enough  has  been  said  to  show  that  the  so-called 

"mixed  system"  was  not  only  original  with  the  present 
writer,  and  protected,  in  this  country  at  least,  by  letters 
patent  granted  to  him  at  a  time  when  the  electric  railway 
industry  was  yet  in  its  infancy;  but  also  that  it  (as  well  as 
its  chief  modifications)  was  fully  developed  and  its  intrinsic 
merits  pointed  out  by  the  writer  and  published  to  the 
world  at  large  in  this  country  more  than  ten  years  ago,  at 
a  time  when  the  electric  railways  on  which  it  is  now  being 
used  were,  in  all  probability,  not  even  dreamed  of. 

In  conclusion,  the  writer  will  say  that  while  he  fully 
agrees  with  the  esteemed  editor  of  the  Electrotechnischcr 

Anzeigcy  in  the  latter' s  estimate  of  the  importance  of  this 
system,  yet  he  has  no  special  desire  to  "  have  his  name 
handed  down  to  posterity" — simply  because  he  happens 
to  have  been  fortunate  enough  to  first  invent  and  make 
public  this  system,  but  that  he  believes  it  is  only  proper, 
in  view  of  the  discussion  referred  to.  to  place  on  record 

where  the  so-called  "  mixed  system  "  had  its  origin. 
Eli  as  E  Ries. 

Instruction  Book  for  Inspectors 

Brooklyn  Heights  Railroad  Company. 

Brooklyn,  N.  Y.,  Dec.  20,  1897. 
Editors  Street  Railway  Journal: 

I  transmit  you  herewith  copy  of  the  hand  book  of  in- 
structions which  we  are  putting  into  the  hands  of  our  in- 
spectors. The  book  gives  the  diagrams  of  a  number  of  the 

different  controller  combinations,  diagrams  of  motor  cut- 
outs, and  general  rules  for  the  operation  of  controllers. 

Ira  A.  McCormack, 
Gen.  Supt. 

BOOK  OF  INSTRUCTION  FOR  INSPECTORS 

GENERAL  RULES 

Throw  the  power  handle  quickly  from  notch  to  notch. 

Rest  on  each  notch  long  enough  for  the  car  to  gain  the  head- 
way due  to  the  combinations  at  that  point. 
Build  up  controller  slowly  to  avoid  overloading  the  motors,  and 

sparking  at  commutators. 
Do  not  allow  power  handle  to  come  to  rest  between  notches. 
Throw  power  off  with  one  continuous  movement  of  the  handle. 
Do  not  use  resistance  points  except  for  starting  your  car  and 

getting  up  to  speed. 

Follow  instructions  given  with  diagrams  in  regard  to  safe  run- 
ing  and  economical  points. 

Never  reverse  your  car  except  to  avoid  an  accident. 

DIAGRAM  OF  CONTROLLER  COM- 
BINATIONS—K10  CONTROLLER 

1st  Position — All  resistance  in.    Motors  in  series. 
2d       "         yt         "        cut  out.    Motors  in  series. 
3<3       "  % 
4th      "        yt         "  "   "  " 
5th      "         All       "  "  " 
6th      "         %         "  "    •'  "  parallel. 
7th      "         %         »  '•  " 
8th      "  %   
9th      "         All       "  "  " Running  points,  5  and  9. 

DIAGRAM  OF  CONTROLLER  COM- 
BINATIONS—K  CONTROLLER 

1st  Position — All  resistance  in.  Motors  in  series. 
2d       "         One  panel  of  resistance  cut  out.    Motors  in  series 
3d       "         All  resistance  cut  out.    Motors  in  series. 
4th      "         All  resistance  cut  out.    Motors  in  series.    Shunt  in  fields. 
5th      "         One  panel  of  resistance  cut  out.    Motors  in  parallel. 
6th      "         All  resistance  cut  out.    Motors  in  p  irallel. 
7th      "         All  resistance  cut  out.    Motors  in  parallel.    Shunt  in  fields. Running  points  3  and  6.    For  high  speed  on  level,  use  7.    On  grades  use  6. 

DIAGRAM  OF  CONTROLLER  COM 
BINATIONS  K2  CONTROLLER. 

1st  Position— All  resistance  in.    Motors  in  series. cut  out.  Mo ors  in  series. 

parallel. 

Shunt  in  field. 

2d 

3d 

4th  "  All 
5th  "  All 6th  "  'A 7th  "  % 
8th  "  All 
9th  "  All Running  points,  4  and  8.    For  high  speed  on  level  use  9.    On  grades  use  8. 

DIAGRAM   OF  CONTROLLER  COMBINATIONS— NO.  28A 
WESTINGHOUSE 

1st  Position — All  resistance  in.    Motors  in  series. 
2d  "  One  panel  of  resistance  cu 
3d  "  Two  panels 
4U1  "  All 5th  "  One  panel 6th  "  Two  panels 
7th  "  All Running  points,  4  and  7.    On  grades  use  7 

out.    Motors  in  series. 

parallel, 

DIAGRAM   OF  CONTROLLER  COMBINATIONS— CURTIS CONTROLLER 

1st  Position — All  resistance  in.    Motors  in  series. 
2d       "         One  panel  of  resistance  cut  out.   Motors  in  series. 
3d       "         All  panels  "  "  "  " 4th      "         Mo  ors  in  parallel.     One  panel  of  resistance  in  series  with each  motor. 
5th      "         Motors  in  parallel.    All  panels  of  resistance  cut  out. 
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To  cut  out  motor  No.  I,  throw  up 
switch  No:  I. 

To  cut  out  motor  No.  2,  throw  up 
switch  No.  2. 

Motor  No.  1  is  the  motor  nearest 
the  fuse  box. 

MOTOR  CUT-OUTS— G.  E.  CONTROLLERS 

To  cut  out  motors  when  the 
Curtis  or  T.-H.  controllers 
are  used,  disconnect  motor 
leads. 

MOTOR  CUT-OUTS— T.  H.  CONTROLLERS 

Profit  Sharing  on  Street  Railways 

Gothenburg  Tramways  Company. 

Goteborg,  Sweden,  Sept.  22,  1897. 
Editors  Street  Railway  Journal: 

Dear  Sirs: — Referring  to  your  article  in  the  Septem- 
ber Street  Railway  Journal  on  profit  sharing,  it  may 

interest  you  to  know  that  this  system  is  not  altogether  un- 
known on  the  continent  of  Europe,  a  few  tramway  com- 
panies giving  their  employes  a  percentage  of  the  gross 

receipts.  Among  others  the  Gothenburg  Tramways  Com- 
pany, Ltd.,  started  this  system  at  the  beginning  of  the 

current  year,  and  there  is  every  reason  to  believe  that  it 
will  work  well  permanently  and  prove  a  success. 

In  addition  to  the  advantages  you  rightly  claim  for 
the  system  it  has  another,  viz. ,  in  case  of  an  increased 
scale  of  wages  being  necessary,  the  percentage  system  is 
flexible  and  elastic,  and  easily  adjusts  itself  to  any  change 
which  may  be  found  advisable. 

Will  you  allow  me  to  congratulate  you  on  the  produc- 
tion of  such  a  valuable  and  interesting  tramway  journal  as 

the  Street  Railway  Journal  is.  Its  completeness  as 
regards  matter  and  excellency  as  regards  illustrations  are 
beyond  praise,  and  I  trust  you  may  have  the  success  which 
you  merit.  F.  W.  Stoddard, 

Managing  Director. 

Home-Made  Testing  Rigging 

New  York,  Dec-  15,  1897. 
Editors  Street  Railway  Journal  : 

For  testing  the  drop  along  a  line  of  road,  nothing 
goes  ahead  of  a  good  voltmeter,  but  it  is  not  always  ex- 

pedient to  send  out  such  an  instrument,  and  for  constant 

use  in  a  "  hurry-up  wagon,"  the  life  of  the  best  voltmeter 
is  short.  A  good  home-made  rigging  for  this  purpose,  is 
illustrated  by  the  engravings  herewith.  It  consists  of  the 
pole,  a,  which  is  preferably  long  enough  to  reach  from  the 
ground  to  the  trolley  wire.  A  jointed  pole  may  be  pre- 

pared for  this  purpose,  and  quite  a  short  pole  can  be  used 
on  a  pinch.  The  bare  contact  wire,  b,  is  bent  into  the 
form  of  a  hook,  so  as  to  catch  over  the  trolley  wire,  c,  and 
hold  the  pole  and  rigging  in  position. 

A  bank  of  five  lamps,  shown  at  d,  is  connected  in  series 
with  a  wire  running  up  the  pole  to  the  contact  wire,  b. 
Another  wire  is  carried  down  the  pole,  through  a  rubber 
tube,  and  connected  with  another  contact  wire  which  is 
put  on  the  rail,  e,  thus  completing  the  circuit  through  the 
lamps  from  trolley  to  rail.  The  brightness  of  the  lamps 
tells  how  the  voltage  is.  This  is,  however,  a  rather  dis- 

couraging test,  and  may  be  made  much  more  valuable  by 
adding  a  kind  of  a  rheostat  whereby  some  of  the  lamps 
may  be  cut  out  until  the  remainder  glow  up  to  full  candle 

power,  thereby  giving  a  better  clue  to  the  voltage  at  that 
particular  piece  of  track. 

This  arrangement  is  shown  in  the  detail  drawings. 
The  rheostat  shell,  shown  &tg  and  h,  may  be  the  case  of  a 
played  out  voltmeter,  with  the  glass  removed,  but  a 
wooden  case,  or  one  made  of  fibre  is  better  as  there  is  less 
danger  of  the  instrument  getting  grounded,  thereby  giving 
the  operator  a  test  instead  of  the  line.  Five  contacts  are 
arranged  as  shown  in  the  upper  part  of  the  detail,  g,  and 

a  spring  arm  is  made  fast  so  as  to  sweep  over  these  con- 
tacts. The  side  view,  h,  shows  how  the  arm  is  made  part 

of  a  spiral  coiled  around  the  stout  screw,  and  how  the 
spring  arm  is  moved  by  an  insulating  handle  which  pro- 

jects through  the  top  of  instrument  case. 
The  method  of  connecting  up  lamps  is  shown  at  the 

other  side  of  the  drawing,  where  /,  is  the  wire  coming  from . 
the  trolley,  and  running  to  the  first  lamp.  All  the  lamps 
are  wired  in  series  in  the  usual  manner,  the  last  lamp  being 
connected  to  the  last  contact  of  the  rheostat  box.  Branches 

are  taken  off  between  the  lamps,  and  run  to  the  other  con- 
tact points  as  shown  in  the  engraving  at  k.  The  wire  j, 

is  carried  to  the  rail  contact,  and  as  the  lever,  i,  is  moved 

around,  it  successively  cuts  out  the  lamps  by  short  circuit- 

ing them. In  use,  the  pole  is  set  up  and  the  contacts  made,  and 
if  the  lamps  do  not  go  up  to  full  brightness,  the  rheostat 
lever  is  moved  a  point  and  the  lamps  carefully  watched. 
If  the  four  remaining  in  the  circuit  go  up  too  bright,  the 
lever  is  released  before  the  lamps  have  a  chance  to  damage 
themselves  much,  but  if  the  four  do  not  go  up  to  full 
power,  another  move  of  the  lever  cuts  out  a  second  lamp. 
This  can  be  continued  until  only  one  lamp  is  left  in  the 
circuit,  if  necessary,  but  there  will  be  a  pretty  big  drop  or 
a  bad  short  circuit  somewhere  on  the  line  when  all  the 
lamps  but  one  can  be  cut  out. 

The  object  of  having  the  spring  lever  to  the  rheostat 
is  to  prevent  the  burning  out  of  the  lamps,  which  would 
surely  happen  if  an  ordinary  form  of  rheostat  were  used. 
The  current  could  not  be  cut  off  quick  enough  when  the 
limit  of  lamp  cutting  out  had  been  reached,  and  away  they 
would  go.  But  with  the  spring  rig,  as  soon  as  a  man  lets  go 
of  the  handle,  all  five  of  the  lamps  come  right  into  the  cir- 

cuit again  and  no  damage  will  be  done  from  leaving  the 
lever  turned. 
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A  very  desirable  modification  of  this  rig  is  to  put  in  50 
volt  lamps  instead  of  no.  Then,  the  number  of  steps 
coulu  be  increased,  and  the  testing  made  so  much  more 
elaborate.  The  1 10  volt  lamps  would  burn  brightly  at 
550,  440,  330,  220,  and  110  volts  respectively,  but  with  a 
bank  of  eleven  50  volt  lamps,  tests  could  be  made  at  550, 

500,  450,  400,  350,  300,  250,  200,  150,  100,  and  50  volts  po- 
tential between  rail  and  trolley  wire.  With  three  or  four  50 

volt,  and  the  others  no  volt  lamps,  a  very  good  combina- 
tion could  be  made  with  close  readings  of  the  higher  volt- 

ages. Superintendent. 

ciuity  of  a  shop  where  nuts  and  other  small  bits  of  scrap 
iron  are  flung  around  promiscuously. 

The  crossover  from  A  should  be  turned  around  and 

Casting  a  New  End  on  an  Axle 

Boston,  Mass.,  Dec.  14,  1897. 
Editors  Street  Railway  Journal  : 

The  accompanying  illustration  shows  a  method  of  cast- 
ing a  new  end  on  a  car  axle.   The  object  of  casting  the  end 

in  this  form  was  for  experimental  pur- 
poses.   A  brick  wall  was  built  up  and 

around  the  axle  as  shown  in  the  sec- 
tional view.     The  lower  end  of  the 

axle  rested  upon  a  firm  base  also  of 
brick.  A  collar  was  set-screwed  to  the 
axle  as  shown  and  a  plate  iron  disk  set 
in  the  brickwork  just  above.  The 
hole  in  the  disk  was  the  same  size  as 
the  outside  diameter  of  the  axle,  and 
the  axle  was  held  in  position  by  this 
means.    The  plate  formed  the  bottom 
support  of   the   mould,  e,  also  the 
bottom  of  the  fire  chamber. 

Previously  to  adjusting  this  mould,  a  coke  fire  was 
made  in  the  chamber  and  the  end  of  the  axle,  b,  was 
brought  to  a  high  heat.    Then  the  fire  was  drawn,  all  for- 

eign matter  removed  from  the  end  of  the  axle,  the  mould 
put  in  place,  a  new  coke  fire  made  around  the  mould  and 
the  hot  metal  poured  in  as  the  arrow  indicates.  There 
was  a  drain  at  c,  leading  from  the  bottom  of  the  mould, 
through  which  the  hot  metal  escaped  to  a  ladle  through 
the  tunnel,  d.    This  was  kept  up  until  the  hot  metal  soft- 

ened the  end  of  the  axle,  b,  when  the  outlet  was  plugged 
and  the  mould  filled. 

After  cooling,  and  removing  the  axle,  the  point  of 
union  of  the  two  metals  was  turned  down  and  tests  proved 
the  axle  to  be  as  strong  at  that  point  as  elsewhere.  F. 

put  to  the  right  of  crossover  E,  so  that  a  car  would  have 
the  command  of  the  three  tracks,  B,  C  and  D,  instead  of 
being  in  between  them  as  now  located.  J.  F.  H. 

The  Babbitting  of  Boxes 

By  B.  F.  Fells. 

The  babbitting  of  boxes  for  railway  work  is  not  very 
difficult  if  the  proper  tools  are  used.  Fig.  1  is  a  simple 
babbitting  mandrel,  made  by  turning  down  the  ends  of  a 
piece  of  common  steel  shafting.  Then  a  jig  like  that 
shown  in  Fig.  2  should  be  made.  The  base,  a,  is  of  cast 
iron,  into  the  edges  of  which  holes  are  bored  and  tapped 
for  the  screws  that  hold  the  end  bearings,  b  b.  The  man- 

drel is  adjusted  in  this  jig  as  shown. 
Next,  a  pair  of  heads  is  made,  one  solid  or  plain,  as  in 

Fig.  3,  and  the  other  cupped  as  in  Fig.  4.  Each  is  pro- 
vided with  a  set-screw-  The  bore  in  each  must  fit  the 

mandrel.  Next  comes  the  anvil.  This  is  shown  in  Fig. 
5.  It  can  be  made  from  iron  and  interchangeable  to  suit 
boxes  of  different  sizes.  Bolts  a  a  hold  the  anvil  to  the 

base  piece  of  the  jig  as  shown. 
The  jig  ready  for  pouring  is  shown  in  Fig.  6.  It  can 

be  seen  that  the  box  to  be  lined  is  held  very  securely  and 
true.  The  metal  is  poured  through  a  hole  cut  for  the  pur- 

pose. The  jig  may  rest  upon  wood  cross  pieces  or  upon  a 
bench.    In  pouring  the  metal  be  sure  to  have  the  mandrel 

A  Poor  Piece  of  Engineering. 

Nov.  20,  1897. 

Editors  Street  Railway  Journal  : 
During  a  recent  visit  to  a  repair  shop,  a  fully  loaded 

car  came  down  the  track,  struck  a  partly  open  switch  at 
A,  and  went  almost  into  the  repair  shop  before  its  headway 

could  be  stopped.  The  track,  F,  is  known  as  the  "shop 
track,"  and  is  entered  only  by  the  single  switch  shown, 
which  by  some  oversight,  was  placed  to  open  as  shown, 
instead  of  in  the  opposite  direction  as  it  should.  The  ar- 

rows indicate  the  direction  of  travel. 
Orders  have  been  issued  against  fast  running  past  this 

switch,  but  it  is  one  thing  to  issue  orders,  and  another  to 
make  motormen  obey  them  every  time — and  it  was  one  of 
the  odd  times  when  the  car  ran  into  the  shop  in  my  pres- 

ence. No  one  was  hurt,  but  the  passengers  received  a 
bad  shaking  as  the  car  rushed  around  the  heavy  reversed 
curves,  and  the  strain  upon  the  motor  machinery  must 
have  been  damaging. 

The  switch,  A,  should  be  pulled  out  at  once,  and 
turned  around  so  that  cars  to  get  into  the  shop,  must  back 
off,  instead  of  running  in  as  they  do  now.  If,  from  any 
cause,  it  is  not  expedient  to  do  this,  a  spring  switch  should 

be  put  in  at  A,  and  a  man  stationed  to  "  hold  off  "  every 
time  a  car  goes  into  the  shop.  But  not  even  spring 
switches  can  be  trusted  implicitly,  especially  in  the  vi- 

FIG.  2  FIG.  4.  FIG.  5 

and  box  warm,  and  the  metal  hot  enough  to  run  in  with- 
out clogging.  After  the  box  is  full  let  it  stand  until  it 

has  cooled  some,  but  do  not  wait  until  it  gets  cold;  then  re- 
move the  box,  and  drive  the  mandrel  out  with  a  copper 

hammer.    A  good  job  usually  results. 
Much  of  the  babbitting  done  in  the  shops  relates  to 

the  relining  of  worn  boxes  in  which  case  the  old  metal 
must  be  melted  out.  Fig.  7  is  a  sectional  drawing  show- 

ing how  to  put  up  a  melting  crucible  for  this  purpose.  The 
crucible  is  provided  with  a  bottom  outlet  and  a  plug.  The 
latter  is  operated  by  the  shaft,  a,  which  when  lifted  draws 
the  plug  and  permits  the  molten  metal  to  flow  out  at  b  to  a 
ladle.  By  this  method  the  scum  and  foreign  matter  that 
is  on  the  surface  and  which  would  be  taken  up  by  a  ladle, 
is  kept  from  the  mould.  Both  old  and  new  metal  can  be 
melted  to  advantage  in  this  way. 
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After  the  worn  lining  in  old  boxes  has  been  melted, 
the  boxes  themselves  must  be  cleaned  preparatory  to  re- 
babbitting.  This  can  be  done  most  effectively  by  means 
of  common  scratch  brushes.  Care  should  be  taken  to 

remove  dirt,  clogged  spots,  and  all  foreign  substances  pre- 
vious to  relining. 

While  the  presence  of  greasy  matters  in  a  box  or  on  a 

FIG.  6 FIG.  7 

mandrel,  seldom  does  any  harm  when  the  hot  metal  is 
being  poured,  many  a  man  has  been  shocked  and  in  some 
cases  has  received  injury  from  explosions  caused  by  pour- 

ing the  hot  metal  into  a  box  containing  moisture.  See 
that  the  parts  are  perfectly  dry  before  pouring. 

Bonding  vs.  Connecting  Rails 

Bv  E.  T.  Birdsall,  M.  E. 

The  subject  of  electrically  connecting  the  rails  and  tracks  of  an 
electric  tramway  system  is  of  interest  from  two  standpoints.  First, 
the  saving  of  power  and  copper  which  results  from  a  very  low  resist- 

ance return.  Second,  the  prevention  of  electrolysis,  and  the  conse- 
quent damage.  It  is  hardly  necessary  to  go  into  details  on  the  first 

point,  as  the  subject  is  familiar  to  every  one  connected  with  street 
railway  work  and  the  advantages  of  good  bonding  would  seem  to  be 
obvious.  If  we  define  "bonding"  to  be  the  joining  together  of 
rails  electrically,  so  that  the  joint  will  carry  the  return  current  with- 

out sufficient  drop  to  appreciably  divert  the  current  from  the  rail; 
then  what  we  have  been  calling  "bonding"  was  only  "connect- 

ing "  or  "contracting." 
In  the  early  days  a  No.  4  iron  wire,  fastened  to  the  rail  with  jGg 

in.  rivets,  was  thought  to  be  ample.  The  railway  signal  people  had 
found  this  bond  a  good  one  so  it  was  adopted  for  traction  work. 
Now  we  have  progressed  to  the  dignity  of  No.  0000  copper  bonds; 
but  the  fact  that  the  track  is  one-half  the  total  length  of  circuit  does 
not  seem  to  be  even  yet  fully  appreciated  in  many  localities. 

There  seems  to  be  an  unwillingness  to  believe  that  a  contact  of 
uncertain  resistance  has  not  infinite  carrying  capacity.  Even  after 
these  facts  are  received  and  acknowledged,  consistent  action  upon 
them  seldom  follows.  The  cars  run,  and  the  drop  is  not  greater 
than  upon  many  other  roads,  so  it  follows  the  bonding  must  be  good 
enough,  and  a  No.  o  wire  and  two  corroded  rivets  are  somehow  or 
other  doing  the  work. 

A  short  time  after  the  adoption  of  the  overhead  trolley  system 
of  tramways  in  cities  having  gas  and  water  pipes  buried  in  the 
ground,  it  was  found  that  the  pipe  joints  began  to  fail.  The  defec- 

tive joints  were  not  broken  by  mechanical  stress,  but  were  corroded 
entirely  away.  Lead  covered  cables  owned  by  the  telephone  and 
tramway  companies  also  had  their  lead  coverings  destroyed.  As  the 
laws  of  electrolysis  were  well  understood  it  was  seen  at  once  that 
these  effects  were  due  to  the  action  of  the  current,  which  in  return- 

ing to  the  power  house,  did  not  keep  to  the  rails;  but,  obeying  the 
laws  of  shunts  and  divided  circuits,  distributed  itself  through  the 
earth  and  the  metallic  structures  buried  therein,  according  to  their 
relative  resistances. 

It  was  agreed  that  less  trouble  would  be  experienced  if  the 
negative  pole  of  the  generators  was  connected  to  the  ground  and 
this  has  proven  to  be  the  case  and  is  now  the  universal  method 
of  operating.  It  was  also  found  that  the  lead  service  water  pipes  to 
houses  were  most  affected,  as  the  iron  main  was  in  nearly  all  cases 
protected  at  the  expense  of  the  lead  service.  It  has  also  been 
found  that  cast  iron  pipes  of  a  certain  quality  are  quite  unaffected 
with  any  currents  that  have  yet  been  observed  while  wrought  iron 
is  badly  corroded. 

The  amount  and  rapidity  of  the  corrosion  depends  upon  the 
difference  of  potential  between  the  pipe  and  the  rails  and  the  direc- 

tion of  flow  of  the  consequent  current,  for  although  the  negative 
pole  of  the  dynamo  is  always  connected  to  earth,  yet  the  current 
may  leave  and  return  to  the  rails  and  pipes  several  times  before 
reaching  the  power  house. 

The  amount  of  current  that  will  leave  the  rails  and  return  by 
way  of  the  piping  systems  depends  upon  the  relative  resistances  of 
the  rails  and  the  adjacent  earth  and  its  contents.  Therefore, 
broadly  considered,  we  have  a  generating  station  delivering  current 
to  an  insulated  overhead  network  of  wires.  The  current  from  these 
wires  is  taken  off  at  numerous  and  widely  distributed  points  by  the 

cars  and  delivered  to  the  rails.  These,  if  of  infinitely  low  resistance, 
would  deliver  all  the  current  back  to  the  power  station. 

If  the  rail  system  was  without  joints  and  homogeneous  through- 
out there  is  little  doubt  but  that  its  resistance  would  be  so  low,  rela- 

tively to  the  ground  and  its  contents,  that  the  current  entering  and 
leaving  the  buried  piping  systems  would  be  quite  harmless  if  not 
inappreciable.  The  actual  conditions  that  maintain  howeyer  are, 
that  the  rail  lengths  being  very  imperfectly  connected  electrically 
(bonded)  at  the  joints  of  which  there  are  355  per  mile  of  single 
track,  the  amount  of  current  that  actually  comes  back  to  the  power 
house  without  ever  leaving  the  rails  must  be  an  extremely  small  frac- tion of  the  total  amount. 

To  illustrate  the  magnitude  of  the  currents  carried  by  the  pipes, 
it  was  found  in  one  city,  before  improvements  were  made  in  the  rail 
return,  that  the  difference  of  potential  between  the  rails  and  the 
water  pipes  in  one  part  of  the  town  was  as  high  as  5^  volts,  in  sev- 

eral places  it  was  2  volts  and  the  average  over  many  square  miles 
was  Y2.  volt.  In  this  case  the  bonding  was  of  the  old  style  and  had 
been  used  for  nearly  two  years.  Since  the  tests  were  made  the 
points  of  high  difference  of  potential  have  been  rebonded  and  the 
general  conditions  improved. 

There  is  a  general  belief  that  the  earth  is  of  very  low  resistance, 
whereas  experiments  have  proven  that  even  moist  earth  is  of  com- 

paratively high  resistance.  For  example,  the  resistance  between 
two  ground  plates,  each  of  several  hundred  square  feet  area,  buried 
in  moist  earth  4  miles  apart  was  found  to  be  85  ohms,  both  plates 
being  near  a  river.  In  another  case,  two  plates  placed  1000  ft.  apart 
had  374  ohms  resistance  between  them.  In  still  another  instance  in 
a  rocky  country  there  was  found  several  thousand  ohms  between  two 
iron  rods  driven  into  the  soil  only  a  few  hundred  feet  apart.  Experi- 

ments conducted  by  reliable  engineers  in  different  parts  of  the  coun- 
try have  proven  conclusively  that  as  a  return  conductor,  except  for 

telephone  and  telegraph  currents,  the  earth  is  absolutely  worthless. 
The  conclusion  at  once  reached  is,  that,  given  an  electrically  con- 

tinuous rail  system  of  low  resistance  it  becomes  advantageous  in  this 
case  to  have  the  earth  of  high  resistance  as  it  will  then  allow  but  a 
very  small  percentage  of  the  current  to  leave  the  rails.  The  prob- 

lem of  pipe  preservation  in  cities  having  overhead  trolley  systems 
is  therefore  entirely  one  of  pro- 

ducing the  electrically  continu- 
ous rail  or  its  equivalent. 
To  produce  this  result  the 

joint  must  have  as  low  as  or  a 
lower  resistance  than  other  por- 

tions of  the  rail,  and  the  joint 
must  keep  its  low  resistance 
under  all  conditions  and  until 
the  rail  is  worn  out.  It  being 
assumed  that  any  rail  suitable 
for  electric  traction  will  give 
sufficient  carrying  capacity. 
These  ideal  conditions  have  not 
been  even  remotely  approached 

SIDE  AND  END  ELEVATIONS  AND  PLAN  OF  BOND 

until  within  the  last  two  years,  It  will  be  at  once  seen  that  the 
usual  riveted  bond  made  of  copper  wire  or  rod  is  hopelessly  in- 

adequate to  either  maintain  its  contact  at  a  low  resistance  or  to 
equal  the  conductivity  of  the  rail. 

If,  as  sometimes  asserted,  we  have  now  at  hand  methods  of 
bonding  that  will  give  us  an  electrically  continuous  track ;  and  if, 
as  shown  in  the  early  portion  of  this  article,  it  is  almost  a  certainty 
that  an  electrically  continuous  track  will  reduce  the  corrosion  of 
water  and  gas  pipes  from  electrolysis  to  an  inappreciable  amount ; 
why  then,  it  will  be  asked,  does  electrolysis  continue  to  give  trouble 
and  cause  damage  in  many  places?  The  answer  is,  because  the 
street  railway  companies  will  not  pay  for  a  bond  that  will  do  the 
work  ;  because  they  do  not  properly  test  each  joint  at  frequent 
intervals  and  keep  a  record  of  the  same  ;  because,  except  in  one  or 
two  cases,  no  electrical  survey  is  made  of  the  tracks  and  vicinity  of 
the  generating  stations  and  well  planned  and  directed  efforts  made 
to  improve  the  conditions. 

Lest  it  should  be  thought  that  some  of  the  bonds  on  the  market 
are  sufficient  for  the  purpose,  a  little  calculation  will  show  that  for 
the  average  9  in.  girder  rail  having  over  8  sq.  ins.  of  cross  section  it 
will  require  a  copper  bond  having  a  cross  section  of  i^sq.  ins., 
and  each  end  of  the  bond  should  have  an  actual  contact  surface 
with  the  rail  of  not  less  than  8  sq.  ins.  If  any  rails  have  been 
bonded  with  a  bond  having  these  dimensions  they  are  yet  to  be 
heard  from. 
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If  an  engineer  uses  two  No.  0000  bonds  it  is  at  present  looked 
upon  as  the  height  of  extravagance,  although  the  latter  have  a  sec- 

tional area  of  but  one-third  of  a  square  inch,  or  are  nearly  five  times 
too  small.  When  it  is  remembered  that  the  majority  of  the  tracks 
in  use  are  bonded  with  wire  much  smaller  than  this,  the  favorite 
being  a  No.  o  wire  riveted  to  the  web  of  the  rail,  with  a  joint  that 
is  of  low  resistance,  for  only  the  first  few  months  of  its  life,  it  will 
be  seen  that  there  is  ample  reason  for  the  electrolytic  corrosion  of 
water  and  gas  pipes.  The  great  demand  seems  to  be  for  a  bond 
that  does  not  cost  over  thirty  cents  and  can  be  applied  with  a 
hammer. 

The  writer  confidently  predicts  that  in  the  near  future  larger 
bonds  will  be  more  universally  used,  a  more  careful  testing  and 
maintenance  of  the  track  return  will  be  the  rule  rather  than  the 
exception,  and  that  on  well  managed  roads  careful  and  periodical 
measurements  of  the  resistance  of  every  joint  will  be  made,  all  tend- 

ing to  make  and  keep  the  track  electrically  continuous  and  of  equal 
carrying  capacit}'  throughout. 

The  accompanying  sketch  shows  a  bond  designed  by  the  writer 
and  now  being  installed  upon  two  roads.  It  is  soldered  to  the 
underside  of  the  foot  of  the  rail  by  means  of  a  special  clamp  and 
large  torches,  the  rail  ends  being  surfaced  and  tinned  before  spiking 
and  fastening.  This  bonding  can  be  done  or  renewed  at  any  time 
without  disturbing  any  part  of  the  track.  The  carrying  capacity  is 
equal  to  that  of  a  70  lb.  rail  and  the  ends  of  the  wires  being  in  con- 

tact with  the  rail  the  cast  copper  has  but  a  small  part  of  the  current 
carrying  to  do.  It  is  very  flexible,  being  designed  for  60  ft.  rails, 
and  will  allow  of  the  displacement  of  the  rail  ends  for  a  considerable 
distance  in  any  direction.  In  spite  of  many  opinions  to  the  con- 

trary a  bond  can  be  successfully,  easily  and  quickly  soldered  to  the 
rail,  and  they  do  not  come  off  or  increase  in  resistance  in  three  years, 
at  the  least,  under  ordinary  conditions. 

The  above  bond  costs  about  $1 .25  applied ,  or  about  $225  per  mile 
of  track  using  60  ft.  rails. 

Notes  on  Rating  Electric  Power  Plants  upon  the 
Heat  Unit  Standard 

An  editorial  reference  was  made  last  month  to  a  paper  on  the 
above  subject,  read  by  Prof.  W.  S.  Aldrich  before  the  American 
Society  of  Mechanical  Engineers,  Dec.  2,  1S97.  Since  the  advance 
sheets  of  this  paper  were  distributed,  the  author  was  requested  to 
present  some  examples  of  rating  central  stations  on  this  standard. 
He  stated  that  while  other  data  had  been  collected  and  reduced,  yet 
on  such  short  notice  he  could  but  turn  to  the  National  Electric 
Light  Association  Reports  on  Data,  and  did  so,  especially  as  these 
had  been  discussed  previously  in  the  body  of  the  paper.  In  the 
1897  report,  the  feedwater  consumption  per  kilowatt  hour  is  given 
for  nine  of  the  stations  reporting.  In  addition,  six  of  these  report 
the  temperature  of  feedwater.  The  two  preceding  data,  with  the 
steam  gage  pressures,  furnish  the  means  of  determining  the  total 
heat  in  B.  T.  U.,  supplied  to  the  system — that  which  is  required  to 
raise  all  of  the  feedwater  from  its  temperature  to  that  of  the  steam 
at  the  boiler  pressure.  The  results  are  given  in  the  table  in  the  next 
column. 

The  Multiple  Unit  System  of  Electric  Car 
Operation  in  Chicago 

Announcement  has  already  been  made  of  the  contract  for  the 
equipment  of  the  South  Side  Elevated  Railroad,  of  Chicago,  with  the 
Sprague  multiple  unit  system  of  car  control.  Last  month  a  trial 
test  extending  over  several  weeks,  was  made  for  the  company  of  five 
cars.  The  test  was  made  on  the  Metropolitan  line,  as  the  South 
Side  line  is  not  ready  for  electric  operation,  and  was  eminently  sat- 

isfactory. Owing  to  the  delay,  however,  in  the  building  of  the 
company's  power  station,  the  South  Side  line  will  be  operated  by steam  until  at  least  February,  when  it  is  thought  the  station  will  be 
completed.  When  equipped,  the  line  will  have  120  motor  cars  and 
60  trail  cars.  The  present  Sprague  train  will  be  continued  on  the 
Metropolitan  road  until  the  system  can  go  into  effect  on  the  South 
Side  line. 

In  the  reconstruction  of  the  cars,  McGuire  trucks,  each  carry- 
ing a  G.  E.  57  motor,  are  used.  The  motors  on  each  train  are  op- 

erated by  K2  controllers,  which  are  horizontally  suspended  from 
the  vestibule  roof  of  each  car  so  that  each  is  operated  independently. 
The  controller  on  each  car  is  operated  in  unison  with  the  others 
from  the  motorman's  cab  in  the  forward  car,  by  means  of  small  elec- 

tric motors,  which  are  connected  by  bevel  gearing  to  the  controller 
shaft,  the  principle  being  similar  to  that  of  the  control  of  the 
Sprague  electric  elevators.  A  spring  coupling  is  inserted  in  the 
controller  shaft  between  the  controller  and  the  driving  motor,  so 
that  the  handle  will  remain  on  a  notch  until  the  compression  on 
the  springs  is  sufficient  to  carry  it  with  a  snap  to  the  next  notch.  In 
this  way  the  handle  of  any  controller  cannot  be  stopped  between 
notches.  Other  essential  features  of  the  equipment  are  reversing 
devices  on  each  car,  operated  in  unison,  and  automatic  cut-outs  for 
each  position  of  the  controller.  The  couplers  between  the  cars  con- 

tain each  five  wires,  and  connection  is  made  as  easily  as  with  an 
ordinary  air  brake  coupling. 
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EDITORIAL  NOTICE. 

Papers  and  correspondence  on  all  subjects  of  practical  interest  to 
our  readers  ate  cordially  invited.  Our  columns  are  always  open  for 
the  discussion  of  problems  of  operation,  construction,  engineering, 
finance  and  invention. 

Special  effort  will  be  made  to  answer  promptly,  and  without 
charge,  any  reasonable  request  for  information  which  may  be  received 
from  our  readers  and  advertisers,  answers  being  given  through  the 
columns  of  the  Journal  when  of  general  interest,  otherwise  by  letter. 

Street  railway  news  and  all  information  regarding  changes  of 
officers,  new  equipment,  extensions,  financial  changes,  etc.,  will  be 
greatly  appreciated  for  use  in  our  Directory,  our  Financial  Supple- 

ment, or  our  news  columns. 
All  matters  intended  for  publication  in  the  current  issues  must 

be  received  at  our  office  not  later  than  the  twenty-second  of  each  month. 
Address  all  communications  to 

The  Street  Raihvay  Publishing  Co., 
Havemeyer  Building,  26  Cortlandt  St.,  New  York. 

Some  of  the  most  interesting  types  of  engines  in  the 

market  to-day  are  discussed  by  Dr.  Emery  in  the  second 
of  his  series  of  articles  appearing  elsewhere  in  this  issue, 
and  it  is  needless  to  say  that  these  engines  are  described 
and  commented  upon  in  an  interesting  way. 

occasional  cleaning, adjusting  and  calibrating.  A  little  fric- 
tion in  the  jewelled  bearings  may  mean  that  a  wattmeter 

will  register  10  or  15  per  cent  less  than  it  should.  Take 
care  of  your  apparatus  and  it  will  give  you  good  service. 

The  promptness  with  which  the  annual  reports  of  the 
American  Street  Railway  Association  and  the  Association 
of  Street  Railway  Accountants  of  America  have  been 

issued,  bears  testimony  to  the  efficiency  of  the  administra- 

tion of  the  secretary's  office  in  each  case.  In  this  year's 
Association  report  appear  fine  steel  engravings  of  Robert 
McCulloch,  William  J.  Richardson  and  T.  C.  Penington. 
In  other  respects  the  report  is  well  printed  and  in  good shape. 

Street  railroading  in  the  city  of  Mexico  is  a  decidedly 

different  thing  to-day  from  what  it  was  two  years  ago  be- 
fore Mr.  McLean  took  charge  of  the  property.  Though 

horses  have  not  yet  given  place  to  electricity,  the  service 
has  been  enormously  improved, and  the  increase  in  receipts 
reminds  one  of  the  increases  common  in  this  country  when 
electricity  is  introduced.  Mr.  McLean  has  been  able  to 
organize  and  handle  native  labor  with  excellent  results, 
and  the  force  under  his  control  is  efficient  and  reasonably 
satisfactory  to  him. 

Our  readers  will  notice  a  few  changes  in  the  arrange- 
ment of  the  matter  in  this  issue,  but  these  changes  are 

hardly  worth  special  notice,  as  in  all  material  respects  the 
same  classification  of  articles  as  has  been  made  in  the  past 

is,  and  will  be  hereafter  followed.  The  several  depart- 

ment headings,  "Operation,"  "Construction,"  "Stieet 
Railway  News,"  "Science,  Engineering,  Invention"  and 
"Finance,"  have  served  their  purpose  in  bringing  about  an 
understanding  by  our  readers  of  the  general  arrangement 

of  the  paper,  and  now  disappear  in  the  interests  of  sim- 

plicity. 

A  most  peculiar  and  unprecedented  "  accident"  took 
place  on  one  of  the  Chicago  elevated  railways,  the  other 

day,  in  the  form  of  a  "short  circuit"  brought  about  simply 
by  the  simultaneous  starting  up  of  nearly  all  the  trains 
on  the  road.  Such  a  contingency  is  always  possible  in 

electric  railway  operation,  for  no  power  station  aims  to 
furnish  current  enough  for  the  starting  of  all  its  cars  at  a 
given  instant.  Nevertheless  the  mathematical  chances 
against  this  occurring  in  practice  are  almost  infinitely  great, 

and  the  experience  of  the  Metropolitan  West  Side  road 
is  not  likely  to  be  repeated  for  a  generation. 

There  are  signs  of  some  revival  of  interest  in  storage 

batteries  for  traction  purposes,  and  it  is  by  no  means  cer- 
tain that  batteries  have  not  of  late  been  brought  to  a  de- 

gree of  perfection  such  that  experiments  for  special  condi- 
tions of  service,  such  as,  for  example,  crosstown  lines  in 

New  York  City,  may  not  be  well  worth  while  to  undertake. 

Now  is  the  time  to  calibrate  wattmeters,  and  in  fact 

all  instruments  where  accuracy  is  of  importance.  Sta- 
tion wattmeters  are  delicate  pieces  of  mechanism, and  will  by 

no  means  run  forever  and  give  accurate  readings  without 

We  very  much  hope  that  a  large  number  of  street 
railway  power  stations  will  be  tested  during  the  coming 
year  by  the  heat  unit  method,  referred  to  in  this  and  last 

issues,  and  in  that  of  June,  1897.  The  method  is  so  sim- 

ple that  it  can  be  applied  in  any  station  possessing  a  watt- 
meter, and  although  it  does  not  separate  the  efficiency  of 

boilers  from  that  of  engines,  or  of  engines  from  generators,  ' 
it  does  make  it  possible  to  compare  the  general  results  ob- 

tained from  a  large  number  of  stations  of  different  types. 
The  difficulties  in  the  stations  of  low  efficiency  may  then  be 

' '  run  down  ' '  by  more  elaborate  tests.    Syndicates  or  in- 
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2  r dividuals  interested  in  various  street  railway  systems  can 

bring  up  the  general  efficiency  of  all  their  power  stations 

by  applying  the  heat  unit  test  and  correcting  the  imper- 
fections in  the  poorer  ones. 

The  committee  appointed  by  the  Governor  of  Massa- 
chusetts, according  to  a  special  act  of  the  legislature,  to 

investigate  the  relations  between  the  street  railway  com- 
panies and  municipalities,  has  been  obtaining  some  very 

interesting  information  in  its  public  hearings.  There  have 
been  presented  to  it  arguments  of  every  kind  and  degree 
of  strength  from  the  rankest  socialistic  ravings,  to  the 
clear,  calm  and  dispassionate  statement  of  facts  made  on 
Dec.  3  by  Everett  W.  Burdett,  Esq.,  counsel  for  the 
Massachusetts  State  Street  Railway  Association.  Mr. 

Burdett's  argument,  which  has  been  reprinted,  should  be 
in  the  hands  of  every  street  railroad  manager  whose  rela- 

tions with  his  city  council  are  at  all  strained,  for  it  is, 

certainly  as  applied  to  conditions  founa  in  Massachusetts, 
almost  completely  unanswerable. 

Reports  from  a  large  number  of  the  prominent  street 
railway  companies  of  the  United  States,  which  are 

abstracted  in  another  column,  seem  to  show  that  consider- 
able new  and  extension  work  and  improvements  are  to  be 

carried  out  during  the  coming  year,  if  financial  conditions 
remain  even  as  favorable  as  now.  If  they  improve,  there 

is  no  doubt  the  list  of  new  enterprises  will  be  greatly  in- 
creased, and  that,  in  especial,  the  plans  of  many  of  our 

great  steam  railroad  systems  for  a  commencement  of  elec- 
trical equipment  of  their  suburban  and  branch  lines  will 

be,  at  last,  carried  into  effect.  It  is  generally  understood 

that  the  most  important  group  of  railroad  bankers  and  cap- 
italists in  the  country,  headed  by  J.  P.  Morgan,  have 

become  so  thoroughly  convinced  of  the  value  of  electricity 
in  such  territory  as  that  of  New  England,  New  Jersey, 
portions  of  Pennsylvania  and  New  York,  that  they  will 
undertake  the  electrical  equipment  of  portions  of  the  steam 
railroad  systems  controlled  by  them  upon  a  very  large 
scale  when  the  money  market  becomes  permanently 
easier. 

It  is  with  a  feeling  of  regret  that  electric  railway  man- 
agers and  engineers  will  see,  with  the  beginning  of  the 

year,  the  disappearance  as  an  operating  company  of  the 

West  End  Street  Railway  Company,  of  Boston,  as  the  re- 
sult of  its  lease  to  the  Boston  Elevated  Railroad  Company. 

To  those  especially  who  were  engaged  in  any  part  of  the 
development  of  electric  railroads  the  name  of  the  West 

End  Company  brings  up  a  host  of  recollections  of  pioneer 
work,  boldly  carried  on  by  the  managers  at  a  time  when 
many  of  the  principles  of  the  application  of  electricity  to 
traction  were  but  dimly  understood  and  when  many  able 

financiers  and  engineers  were  pronounced  in  their  scepti- 
cism of  the  favorable  outcome  of  the  venture.  The  debt 

of  all  electric  railway  companies  to  the  West  End  Com- 
pany and  its  early  managers  can  hardly  be  overestimated, 

but  it  is  a  satisfaction  to  know  that  those  who  were  most 

prominent  in  instituting  the  trial  in  Boston  have  lived  to 

see  the  predictions  of  disaster  unverified  and  the  adoption 
of  the  overhead  system  practically  universal  with  the  other 
Street  railway  companies  in  this  country. 

It  is  a  curious  thing,  this  changing  over  of  a  cable 
road  to  an  underground  electric,  and  one  which  is  almost 
unintelligible  to  European  engineers.  How  it  can  be 

profitable  to  throw  away  a  large  investment  in  power  sta- 
tion, conduit  and  car  machinery  to  put  in  electric  dynamos, 

motors  and  a  copper  feeder  system  underground,  is  diffi- 
cult for  anyone  to  understand  who  does  not  know  from 

experience  how  quickly  the  public — an  American  public, 
at  least — will  respond  to  even  minor  improvements  in 
riding  conditions.  It  is  hard  to  get  a  foothold  on  one  of 

the  new  Madison  Avenue  electric  cars  to-day  in  spite  of 
the  fact  that  they  are  run  at  very  short  intervals,  and  we 

predict  that  the  Lexington  and  Third  Avenue  cable  lines 
which  parallel  it,  will  before  long  be  changed  to  electric, 
if  they  are  not  to  see  a  large  portion  of  their  traffic  diverted 
from  them.  The  people  will  have  the  best  and  nothing 

but  the  best  as  soon  as  they  find  out  what  it  is,  and  cor- 

porations have  to  bend  to  their  will  or  stand  the  conse- 

quences. 

This  is,  by  the  way,  one  of  the  things  which  the 
advocate  of  municipal  ownership  of  street  railways  does 
not  take  into  consideration  either  when  he  urges  that 
street  railway  companies  do  not  properly  serve  the  people, 
and  are  making  excessive  profits,  or  that  municipalities 
would  serve  the  people  better.  What  thoughtful  person 
believes  that  these  great  public  improvements  would  ever 
be  brought  about  with  as  little  friction  and  inconvenience 
to  the  public  as  has  been  done  in  New  York  City,  or  that 
when  great  investments  are  once  made  by  a  municipality, 

there  would  ever  be  a  thought  of  changing  them  for  some- 

thing better  and  more  expensive,  except  under  the  great- 

est pressure  and  after  years  of  "experiments."  No;  with 
municipal  ownership  and  operation  the  people  must  "  grin 
and  bear  1 '  whatever  inconveniences  ' '  the  public  good  ' ' 
requires  to  be  placed  upon  their  shoulders,  and  they  are  to 

a  certain  extent  estopped  from  "growling,"  by  the  fact 
that  their  own  pockets  will  be  the  sufferers. 

The  amount  of  misinformation  and  of  half-informa- 
tion which  is  being  carefully  given  out  by  those  who 

have  become  prominent  in  the  advocacy  of  municipal  oper- 
ation of  street  railway  properties,  is  something  astonishing. 

In  the  New  lime  for  November,  Prof.  Frank  Parsons 

gives  a  table  purporting  to  represent  the  rates  of  fare  for 

"short  distance"  and  "long  distance"  rides  in  some  eight 
foreign  cities  and  four  American,  to  the  disadvantage  of 
the  latter.  He  makes  no  mention  of  the  difference  in  the 

sizes  of  the  respective  city  systems,  nor  of  the  differences 

in  each  city  in  what  may  be  called  a  "short  distance  ride," 
and  he  even  goes  so  far  as  to  say  that  "in  Glasgow  the 
general  rate  is  1  cent  per  half  mile,  but  a  number  of  long 
runs  are  established  at  a  2  cent  fare  without  regard  to  dis- 

tance." Now  we  have  pointed  out  many  times  the  fact 

that  in  most  foreign  cities  there  is  no  such  thing  as  a  "long 
run"  as  we  know  it  in  America,  and  if  the  published 
schedule  of  fares  in  the  last  annual  report  of  the  Glasgow 
Corporation  Tramways  be  examined,  and  the  distances 
measured  on  a  map  of  that  city,  it  will  be  found  that  what 

Professor  Parsons  calls  a  "long  run,"  costing  2  cents, 

rarely,  if  ever,  exceeds  1  >a  miles,  so  that  his  phrase,  "with- 
out regard  to  distance,"  is  positively  ridiculous  when  we 
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consider  that  in  American  cities  "long  runs"  mean  8, 
10,  15  and  even  20  miles. 

Europe  has  six  times  the  population  of  the  United 
States  of  America  (including  Alaska),  contained  in  almost 
exactly  the  same  area.  Naturally  one  would  suppose  that 
the  railroad  mileage  of  Europe  would  be,  not  perhaps  six 
times  that  of  America,  but  certainly  three  or  four  times  as 

great,  in  order  to  properly  serve  the  people.  The  fact  is, 

however,  that  Europe  has  actually  16  per  cent  less  mile- 
age than  America,  or  1  mile  for  every  2500  inhabitants,  as 

against  1  mile  for  every  350  inhabitants  here.  To  what 
can  we  attribute  this  great  difference  in  railroad  facilities, 
unless  it  be  to  the  conservatism,  not  to  use  a  harsher  term, 

which  goes  with  the  government  ownership  of  railroads  in 

Europe?  Two-thirds  of  the  railroad  lines  in  Austria, 
Hungary,  Belgium,  Denmark  and  Italy  are  owned  by  the 
respective  governments;  the  German  government  owns 
nine-tenths  of  its  railroads;  the  Netherlands,  Portugal  and 
Russia  one-half  each  of  theirs;  Sweden,  one-third;  France, 
one- tenth,  and  Norway  nearly  all.  Capital  has  been  given 

practically  a  free  hand  in  America,  and  has  created  rail- 
road facilities  immensely  superior  to  those  of  European 

countries,  while  freight  and  passenger  rates  are  far  lower. 
Here  is  food  for  thought  by  those  who  advocate  municipal 
ownership  of  street  railways. 

The  flagrant  injustice  of  the  daily  press  of  certain  of 
our  cities  in  contests  waged  against  street  railways  cannot 
be  more  strikingly  illustrated  than  by  the  action  of  the 

Chicago  papers  some  time  ago  during  the  consideration  by 

the  Illinois  Legislature  of  the  so-called  Humphreys  Bill. 
It  will  be  remembered  that  all  the  newspapers  in  Chicago 

opposed  this  bill,  and  by  every  means  in  their  power 

sought  to  prejudice  the  public  against  it,  and  with  suc- 
cess, as  the  bill  was  finally  defeated.  It  appears  that  at  no 

time  during  the  controversy  was  the  bill  itself  actually 

printed  in  the  papers  as  a  whole,  and  the  fact  has  been 
lately  brought  to  our  attention  that  this  was  not  a  mere 

happening,  but  that  every  paper  in  Chicago  without  ex- 
ception refused  the  request  of  the  street  railway  companies 

that  the  bill  be  spread  before  the  public  in  its  columns, 

although  the  companies  even  offered  to  pay  for  the  space 
taken  at  the  rate  of  $500  per  page.  In  other  words,  the 
Chicago  papers  refused  to  allow  the  people  to  understand 
that,  by  the  provisions  of  the  Humphreys  bill,  the  city  was 
to  receive  not  less  than  $8,000,000  from  the  street  railway 
companies  during  a  specified  term  of  years.  Such  action 
on  the  part  of  any  decent  newspaper  is  almost  unbelievable, 
but  when  it  is  charged  against  the  united  press  of  a  great 
city  like  Chicago,  there  is  but  one  conclusion  to  be  arrived 
at,  namely,  that  all  the  papers  are  firmly  in  league  with 
politicians  of  the  worst  type. 

In  a  case  like  this  the  street  railway  companies  have 
a  remedy  in  their  own  hands,  though,  so  far  as  we  are 

aware,  that  remedy  has  rarely  been  used.  In  every  city  of 
the  land  there  are  probably  more  street  railway  passengers 
in  a  day  than  there  are  newspaper  readers.  This  is  the 

opportunity.  Fight  the  newspapers  with  their  own  weapons. 
Prepare  a  circular  letter  addressed  to  the  public;  explain 
in  simple,  straightforward  language  the  actual  facts  in  the 

pending  controversy;  state,  above  all,  and  in  emphatic 

language, that  the  newspapers  refuse  to  publish  these  facts. 
Print  the  letter  in  large,  clear  type,  and  hang  eight  or  ten 
bundles  on  the  window  posts  of  every  car  in  the  city. 
The  people  will  take  and  read  these  circulars,  will  talk 
over  the  arguments  among  themselves,  and,  in  nine  cases 

out  of  ten,  the  American  love  of  fair  play  will  turn  the 
tide  of  public  sympathy  against  the  papers  and  in  favor  of 
the  companies,  certainly  if  right  and  justice  are  on  the 
side  of  the  latter.  Use  the  advertising  racks  as  a  whole, 

if  necessary,  to  present  some  fundamental  proposition,  and 
in  preparation  for  such  a  contingency  reserve  the  right  of 
doing  so  when  letting  contracts  for  advertising  privileges. 
One  or  two  experiences  of  the  power  of  street  railway 
companies  to  reach  the  people  in  this  way  will,  we  think, 
serve  to  bring  the  papers  of  a  city  to  reason;  and  in  no 
other  way  can  this  be  so  effectively  done.  The  press  too 

often  believes  itself  to  be  omnipotent,  and  in  the  discus- 
sion of  municipal  ownership  and  the  lowering  of  rates  of 

fare  which  is  now  going  on  in  various  cities  of  the  coun- 

try, one  side  only  as  a  rule  is  given  in  its  columns.  "  The 
policy  of  the  paper"  is  against  printing  the  other  side. 
Why  may  not  the  above  plan  of  reaching  the  public  inde- 

pendently be  of  immense  value  here? 

One  great  enemy  of  economy  in  electric  railroading 
has  always  been  the  fluctuation  of  the  load  on  the 
station,  and  if  this  difficulty  can  be  eliminated  or  reduced 

by  the  use  of  storage  batteries,  as  would  seem  to  be  possi- 
ble from  the  experience  in  Pittsburgh,  as  described  else- 

where, and  at  Philadelphia,  as  shown  by  Mr.  Hewitt's  paper 
at  the  Niagara  Falls  Convention,  an  important  step  forward 
would  seem  to  have  been  attained.  Storage  batteries  have 

been  employed  to  a  considerable  extent  in  this  country  in 
electric  lighting  central  stations,  but  as  yet  by  only  a  few 

railway  managers,  possibly  because  the  early  experience 
of  the  latter  with  batteries  on  cars  proved  so  disastrous. 
But  whatever  may  be  the  present  status  of  batteries  for 
individual  cars,  it  is  certain  that  there  is  a  field  for  them  as 

current  regulators.  In  this  capacity,  circumstances  will 
determine  whether  their  better  location  is  at  the  station 

or  at  some  point  on  the  line  where  they  will  act  as  boost- 
ers in  maintaining  the  line  potential.  The  gain  in  economy 

in  reducing  the  C2R  loss  in  line,  motors  and  return, 
through  keeping  the  potential  constant,  is  generally  un- 

derstood, though  perhaps  all  do  not  realize  that  if  a  car 
requires  50  amps,  at  500  volts  to  ascend  a  certain  grade,  it 
will  need  at  450  volts  56  amps,  and  that  the  heat  loss  in 
the  feeders  and  motors  will,  in  consequence,  be  increased 

about  24  per  cent,  assuming  the  resistance  of  the  conduc- 
tors to  be  constant.  As,  however,  the  resistance  increases 

with  the  temperature,  the  aggregate  loss  will  be  consider- 
ably more.  Important  as  this  factor  is  in  operation,  it  is 

not  in  it,  but  in  the  increase  in  station  capacity,  that  the 
chief  advantage  seems  to  lie.  The  gain  in  output  secured 
from  the  generators  at  Pittsburgh  is  given  elsewhere,  and, 

somewhat  strangely,  exceeds  the  rated  capacity  of  the  bat- 
teries, owing  to  the  fact  that  the  latter  remove  the  mo- 

mentary peaks  and  fill  up  the  intervening  valleys  in  the 
load  line.  The  general  verdict  of  the  companies  making 
the  installation  in  Pittsburgh  is  decidedly  in  its  favor,  and 
while  the  service  has  extended  over  only  about  six 

months  and  while  troubles  may  develop  in  time,  the  ex- 
perience of  lighting  companies  would  indicate  that  these 

will  not  be  serious. 
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Engines  for  Electric  Railway  Power  Stations* 

By  Charles  E.  Emery,  Ph.  D. 

The  first  paper,  independent  of  general  discussion, 
treated  specifically  of  large  cross-compound  Corliss  en- 

gines. Instead  of  following  directly  with  Corliss  engines 
of  other  kinds,  which  would  have  shown  very  many  feat- 

ures in  common  with  those  already  described,  it  has  been 
thought  that  it  would  be  of  greater  general  interest  to 
take  up  in  this  paper  the  subject  of  intermediate  or  me- 

dium speed  engines,  or  those  which  are  run  faster  than 
has  been  customary  with  the  ordinary  long  stroke  Corliss 
engines  and  slower  than  those  previously  designated 

"  high  speed  engines." 
The  increase  in  the  speed  of  revolution  has  been  of 

gradual  growth  through  a  series  of  years,  influenced  gen- 

number  of  years  been  very  considerably  exceeded  in  a 
Corliss  engine  in  use  in  one  of  the  Trenton  (N.  J.)  rol- 

ling mills.  The  term  "  medium  "  or  "  intermediate  speed 
engine  ' '  is,  however,  more  especially  applicable  to  a  class 
of  engine  in  which  an  automatic  cut-off  is  provided  with 
positive,  as  distinguished  from  disengaging,  valve  gear, 
capable  therefore  of  operation  at  any  speed  for  which  the 
engine  may  in  other  respects  be  adapted. 

It  is  always  difficult  to  select  the  head  of  a  list,  when 
a  commercial  question  is  in  any  way  involved.  An  alpha- 

betical arrangement,  though  a  compromise,  frequently 

gives  rise  to  most  flagrant  inequalities,  so  we  find  it  neces- 
sary in  this  case,  as  has  been  done  with  the  Corliss  en- 

gines, to  arrange  the  different  engines,  so  far  as  practicable, 
on  an  historical  basis,  adding,  what  should  be  unnecessary, 
that  this  arrangement  is  not  intended  to  indicate  in  any 
way  the  relative  merits  of  the  different  engines. 

PORTER-ALLEN  ENGINES  IN  POWER  STATION  OF  NEW  YORK  AND  BROOKLYN  BRIDGE  RAILWAY 

erally  by  commercial  considerations,  for  the  reason,  first, 
that  with  higher  speeds  a  smaller  engine  is  required,  which 
may  be  made  heavier  proportionately  and  still  be  cheaper 
than  a  slow  speed  engine  of  the  same  grade  and  power, 
and,  second,  that  the  higher  speeds  reduce  materially  the 
cost  of  direct  connected  electric  generators.  Moreover, 
the  success  of  special  engines  built  to  run  at  high  speeds 
caused  a  feeling  that  higher  speeds  were  practicable  even 
with  engines  of  sizes  that  had  previously  been  run  at  slow 
speed.  The  writer  in  the  previous  article  pointed  out  the 
lessons  learned  on  board  steamships,  and  from  the  entire 
discussion  it  may  be  inferred  that  the  limit  of  speed  may 
well  be  fixed  at  a  point  where  the  working  parts  of  an  en- 

gine can  readily  be  inspected  by  the  eye  and  hand  of  the 
engineer,  while  the  engine  is  in  operation.  It  has  been 
pointed  out  that  the  speed  even  of  Corliss  engines  may  be 
increased,  there  being  no  difficulty  whatever  in  caring  for 
such  engines  when  running  at  100  to  105  r.  p.  m.,  at 
which  the  disengaging  gear  of  ordinary  type  operates  with 
certainty  and  reliability.    This  speed,  moreover,  has  for  a 

"Continued  from  the  Street  Railway  Journal  of  October,  1897. 

An  intermediate  speed  engine  corresponding  to  the 
above  definition  was  brought  to  the  attention  of  the  world 
at  the  Paris  Universal  Exposition  of  1867,  in  complete 
operative  form,  which  still  preserves  its  identity.  It  was 
known  as  the  Porter- Allen  engine  and  was  first  developed 
in  the  United  States.  J.  F.  Allen,  the  inventor  of  many 
of  the  original  features,  became  associated  with  Charles  T. 
Porter,  to  whose  business  energy  and  mechanical  and  in- 

ventive skill  was  due  the  development  of  the  engine  in  a 
practically  perfected  form  some  thirty  years  ago. 

There  were  three  of  these  engines  exhibited  at  Paris. 
The  largest  was  a  condensing  engine  with  cylinder  12  ins. 
diameter  and  24  ins.  stroke,  and  was  run  regularly  at  200 
r.  p.  m.,  or  at  a  piston  speed  of  800  ft.  per  minute.  A 
rod  extended  through  the  rear  head  of  the  cylinder  and 
operated  directly  the  single  acting  plunger  of  the  air  pump. 
The  plunger  was  provided  with  a  conoidal  head,  and  the 
weight  was  made  the  same  as  that  of  the  water  it  dis- 

placed. Two  smaller  engines  were  shown,  one  in  section 
being  moved  by  the  other,  so  as  to  show  the  operation  of 
the  valves.  These  engines  were  driven  at  times  up  to  a 
piston  speed  of  1400  ft.  per  minute.    All  the  engines  and 
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the  long  stroke,  full  speed  air  pump,  operated  quietly  and 
satisfactorily.  The  engines  were  built  by  the  Whitworth 
Company,  of  Manchester,  England,  with  which  Mr.  Porter 
was  at  the  time  associated. 

THE  PORTER-ALLEN  ENGINES  OF  THE  SOUTH W ARK 
FOUNDRY  &  MACHINE  COMPANY. 

This  firm  manufactures  the  Porter-Allen  engine  of 
to-day  as  well  as  engines  of  various  kinds,  many  of  them 
embodying  the  principal  features  of  the  Porter-Allen  valve 

These  engines  have  cylinders  24  ins.  and  46  ins.  in 
diameter  by  42  ins.  stroke,  and  are  designed  to  operate  at 
a  speed  of  120  r.  p.  m.  with  a  steam  pressure  of  125  lbs. 
Each  engine  is  directly  connected  to  a  800  k.  w.,  multi- 

polar railway  generator.  The  crankshaft  is  carried  in 
three  bearings,  viz. ,  one  main  bearing  and  two  outboard 
bearings,  one  at  each  side  of  the  dynamo,  all  adjustable 
both  vertically  and  horizontally.  The  main  bearing  is  of 

the  quarter  box  type,  being  adjustable  forward  and  back- 
ward by  means  of  broad  wedges  extending  the  full  length 

son  K.W.  Generator 

gear.  The  firm  reports  that  it  has  built  the  Porter- Allen 
compound  engine  in  sizes  up  to  40  ins.  and  75  ins.  x 
66  ins. ,  having  a  rating  of  3500  h.  p.  and  a  maximum 
capacity  of  4700  h.  p.  for  rolling  mill  service  ;  that  it 
has  also  built  vertical  quadruple  expansion  engines  for 
electric  lighting  service  of  2250  rated  h.  p.  and  a  maxi- 

mum capacity  of  over  2900  h.  p. 
We  select  for  illustration  two  engines  built  by  this 

firm,  one  horizontal  and  one  vertical. 
Fig.  11  shows  a  plan  view  of  one  of  four  horizontal, 

tandem  compound,  condensing  Porter- Allen  engines  built 
for  the  Delaware  Avenue  power  house  of  the  Union  Trac- 

tion Company,  of  Philadelphia;  Fig.  12  is  a  side  view; 
Fig.  13,  an  end  view;  and  Fig.  14,  an  end  view  of  the 
outer  bearing,  flywheel  and  dynamo. 

FIGS.  11-14—  PORTER-ALLEN  HORIZONTAL  TANDEM  COM- 
POUND CONDENSING  ENGINE  IN  PHILADELPHIA. 

of  the  bearing.  All  the  bearings  are  lined  with  babbitt 
fused  and  hammered  in  place,  bored  and  scraped  to  fit. 

The  flywheel  20  ft.  iu  diameter,  weighing  60,000  lbs. 
is  carried  on  the  crankshaft  between  the  main  and  inter- 

mediate bearings.  It  is  cast  in  halves,  the  joints  being 
secured  by  shrunk  links  and  bolts. 

The  main  bed  plate  is  a  single  heavy  casting  extend- 
ing from  the  high  pressure  cylinder  to  and  including  the 

main  bearing,  and  rests  throughout  its  length  upon  the 
foundation.  The  guides  are  of  the  four  bar  type.  The  con- 

necting rod  is  forged  solid  at  the  crank  pin  end  and  is 
strapped  at  the  crosshead  ends.  The  boxes  are  made 
adjustable  in  such  direction  as  to  maintain  a  constant 
length  between  centers. 

The  distribution  of  steam  in  each  cylinder  is  effected 
by  means  of  four  independent  flat  balanced  valves,  two  for 
admission  and  two  for  exhaust,  as  shown  in  Fig.  15,  which 
is  a  horizontal  section  of  a  typical  Porter- Allen  cylinder. 
Each  valve  is  in  the  form  of  a  hollow  rectangle  scraped 
to  the  valve  seat  and  covered  by  a  plate  scraped  down  on 
the  valve  and,  for  the  steam  valves  also,  upon  inclined 
side  bearings  so  that,  as  shown  in  Fig.  16,  which  is 
a  cross  section  of  a  typical  Porter- Allen  steam  cylinder, 
the  cover  plate  may  be  lifted  slightly  by  means  of  set- 



January,  1898.] STREET  RAILWAY  JOURNAL. 

25 

screws  beneath  the  chest,  thus  permitting  the  valve  to 

move  freely  between  the  seat  and  plate  and  yet  remain 

steamtight.  On  the  exhaust  side  the  cover  plate  is  screwed 
fast  at  the  sides  as  shown,  so  that  the  valve  will  not  be 

lifted  by  the  pressure  in  the  steam  cylinder,  freedom  of 
the  valve  being  secured  by  scraping.  Referring  to  Fig.  1 5 , 
it  will  be  seen  that  the  ports  at  the  valve  seats  are  wide 

the  block.  In  the  stationary  form,  now  rarely  seen,  the 

link  is  suspended  at  the  center,  and  thus  is  called  station- 
ary, and  the  block  is  swung.  This  was  the  form  of  link 

originally  used  by  Mr.  Allen.  Mr.  Porter  afterward 
designed  the  link,  of  which  a  side  view  is  shown  in  Fig. 
20  and  an  edge  view  in  Fig.  21.  The  link  is  brought 
close  up  to  the  shaft  and  forms  part  of  the  eccentric 

FIG.  15 
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FIGS.  17  AND  18. 

FIGS.  15-21.— DETAILS  OF  PORTER-ALLEN  ENGINE. 

and  that  there  is  a  corresponding  cavity  in  each  cover 
plate  communicating  with  the  port  through  the  center  of 
the  valve.  As  a  valve  is  moved  to  one  side,  steam  is 
admitted  both  to  the  port  and  to  the  cavity  in  the  cover 
plate  at  both  ends  of  the  valve  so  that  at  the  moment  of 
opening  there  are  practically  four  ports  which  operate  to 
make  the  admission,  cut-off  and  release  very  prompt  and 
effective.  The  two  steam  valves  are  operated  by  separate 
valve  stems  connected  through  links  to  levers  at  different 
angles  on  a  rockshaft,  as  shown  in  plan  in  Fig.  17,  and  in 
elevation  in  Fig.  18,  thus  securing  for  these  separate 
valves,  the  prompt  action  in  opening  and  slight  motion 
when  closed,  due  to  the  wrist  motion  of  the  Corliss  valve 
gear.  The  two  exhaust  valves  for  each  cylinder  are  con- 

nected together  and  operated  independently.  In  the  tan- 
dem compound  engine  shown,  the  admission  valves  of  the 

high  pressure  cylinders  only  are  controlled  by  the  Porter 
governor,  while  those  of  the  low  pressure  cylinder  are  ad- 

justable by  hand.  The  exhaust  valves  of  both  cylinders 
maintain  a  constant  release  and  compression. 

The  governor  shown  in  Fig.  19  is  of  the  Porter  type, 
in  which  small  balls  lift  a  heavy  weight  so  that  a  high 
speed  is  required,  which  causes  the  governor  to  be  quite 
powerful.  The  motion  is  regulated  by  a  dash  pot,  as 
shown. 

The  governor  varies  the  valve  gear  by  shifting  the 
block  in  a  peculiar  form  of  stationary  link.  The  ordinary 
link  motion  has  two  eccentrics,  one  attached  at  each  end 
of  the  link,  and  in  the  usual  form  the  link  is  shifted  over 
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strap.  It  is  supported 

opposite  the  center 
by  arms  connected  to 
the  engine  frame,  but 
the  lower  half,  not  being 
needed  for  reversing,  is 

omitted.  The  conse- 
quence is  that  the  throw 

of  the  eccentric  oppo- 

site to  the  point  of  sus- 
pension gives  full  lead, 

and  at  any  distance  out 
from  the  center  the 
combined  lead  and  a 
motion  at  right  angles 
thereto  is  taken  from 
the  link,  the  same  as 

from  any  other  link,  al- 
though the  construction 

is  very  much  simpler. 
The  cut-off  valves  are 
driven  from  the  shifting 
block ;  the  exhaust 
valves     are    generally  FIG.  19 
driven  from  the  side  of 
the  link.  These  engines  are  designed  to  develop  about 
1 100  h.  p.  at  the  most  economical  point  of  cut-off  with  a 
maximum  capacity  about  50  per  cent  greater. 

On  page  23  is  an  illustration  of  the  engines  built  by 

this  company,  directly  connected  to  dynamos  for  furnish- 

Street  Ry..T,. 
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ing  current  to  switch  the  cars  for  the  New  York  and  Brook-  The  special  feature  of  this  engine  is  the  valve  gear, 
lyn  Bridge  and  operate  the  same  at  night  or  in  case  of  The  valves  are  of  the  Porter- Allen  type  already  described, 
emergency.    Fig.  22  is  a  vertical  elevation,  Fig.  23  a  side  The  governor  is  also  of  the  Porter-Allen  type  shown  in 
elevation,  and  Fig.  24  a  plan  view  of  the  same.    Each  has  Fig.  19.    The  link  motion  is,  however,  of  the  radial  type 
a  steam  cylinder  30^  ins.  diameter  by  36  ins.  stroke,  and  which  derives  its  motion  entirely  from  a  point  in  the  con- 
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FIG.  22  FIG.  23  FIG.  24 

VERTICAL,  NON-CONDENSING  PORTER-ALLEN  ENGINE— NEW  YORK  AND  BROOKLYN  BRIDGE 

is  designed  to  run  at  a  speed  of  100  r.  p.  m.  with  a  steam  case,  the  principal  difference  being  in  the  manner  or  way 
pressure  of  100  lbs.    Each  is  provided  with  a  flywheel  the  link  is  operated.    The  exhaust  valves  give  a  constant 
16  ft.  in  diameter  and  weighing  36,000  lbs.    The  crank-  release    and   compression   as  in   the   other   case.  The 
shaft  is  carried  in  two  bearings  which  are  connected  to  housings  consist  of  a  heavy  cast  iron  rear  column  car- if 

"BUCKEYE"  CROSS  COMPOUND  ENGINE  IN  STATION   OF  THE  CALUMET  ELECTRIC  RAILWAY  CO.,  CHICAGO 

each  other  by  a  continuous  bed  plate  which  also  carries 
the  fields  of  a  generator.  The  armature  of  the  same  is 
located  on  the  shaft  between  the  flywheel  and  the  out- 

board bearing. 

ried  forward  at  the  top  to  form  an  entablature  to  which 
the  steam  cylinder  is  bolted,  and  a  turned  column  in  front, 
which  may  be  removed  without  displacing  the  steam  cyl- 

inder, in  case  it  becomes  necessary  at  any  time  to  remove 
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and  cut-off  eccentrics.  The  cut-off  is  regulated  by 
a  shaft  governor  which  adjusts  the  cut-off  eccen- 

tric around  the  shaft  through  a  prearranged  angle. 
The  Buckeye  cut-off,  being  adapted  for  all 
speeds,  has  been  used  in  engines  which  may  sever- 

ally be  classed  as  slow  speed,  high  speed  and  in- 
termediate speed.  The  typical  engines  are,  how- 

ever, of  the  intermediate  speed  variety.  The  firm 
built  its  first  compound  engine  in  the  year  1879, 
since  which  the  circulars  show  its  adaptation  in 
various  forms  to  all  classes  of  work. 

We  select  for  illustration  one  cross  compound 
horizontal  engine,  one  tandem  compound  horizon- 

tal engine  and  a  high  speed  vertical  engine. 
On  page  26  is  an  illustration  of  the  station  of 

the  Calumet  Railway  Company,  of  Chicago  show- 
ng  a  cross  compound  engine  engine  hereinafter  re- ferred to. 

On  page  27  is  a  similar  view  in  the  electric 
station  of  the  Dayton  Electric  Street  Railway 
Company,  showing  tandem  compound  engines 
built  by  the  Buckeye  Company. 

On  page  29  is  an  illustration  of  a  high  speed 
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•BUCKEYE"  CROSS  COMPOUND  ENGINE  IN    STATION  OF  CALUMET  ELECTRIC  RAILWAY  CO.— CHICAGO 

Street  Ry.  Jourr..-i 

the  shaft.  The  crossheads  are  of 
the  slipper  pattern  fitted  with  a 
forged  steel  pin  which  is  secured  by 
taper  and  nut  and  permits  the  con- 

necting rod  to  have  a  solid  forged 
crosshead  end.  The  manufacturers 
claim  that  the  valve  gear  used  on 
these  engines  is  capable  of  cutting 
off  at  a  much  later  point  than  the 
ordinary  gears — an  important  con- 

sideration where  the  average  load 
is  but  a  small  percentage  of  the 
maximum  capacity  of  the  engine. 

KNGINflS  OF  THE  BUCKEYE  ENGINE 
COMPANY 

The  Buckeye  Engine  Company 
is  believed  to  have  put  on  the  mar- 

ket an  engine  answering  the  de- 
scription given  of  an  "intermediate 

speed"  engine  at  an  earlier  date 
than  other  builders,  with  the  excep- 

tion previously  referred  to.  Its 
automatic  valve  gear  is  of  the  pos- 

itive type.  The  steam  is  distribut- 
ed by  a  main  valve,  thus  securing 

uniform  steam  lead,  release  and 
compression.  Expansion  is  effected 
by  a  riding  cut-off  operated  by  the 
combined  movements  of  the  main 'BUCKEYE"    TANDEM  COMPOUND  ENGINES  IN  STATION  OF  THE  DAYTON  (O.) STREET  RAILWAY  CO, 
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vertical  engine  in  the  station  of  the  Fall  River  Electric 
Light  Company,  built  by  the  same  company. 

Fig.  25  is  a  side  elevation,  Fig.  26  an  end  elevation, 
and  Fig.  27  a  plan  view  of  the  Buckeye  cross  compound 

FIG.  28 FIG.  29 
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FIG.  34 

FIGS.  28-34.— DETAILS  OF  "BUCKEYE"  ENGINES 

engine  in  the  station  of  the  Calumet  Electric  Railway 
Company,  at  Burnside  Crossing,  Chicago,  111.  The  cylin- 

ders are  respectively  22  ins.  and  42  ins.  in  diameter 
with  33  in.  stroke  of  pistons.  The  engine  is  operated  at 
a  speed  of  130  r.  p.  m.  with  a  steam  pressure  of  about  120 
lbs.  Each  frame  is  of  the  usual  Buckeye  pattern,  of  box 
section,  curving  in  outline  from  the  cylinder  to  the  pillow 
block  with  base  broadened  out  and  secured  to  the  founda- 

tion the  whole  length.  The  guides  are  of  the  four  bar 
type  secured  in  a  depression  in  the  frame.  The  cylinder 
is  attached  to  one  end  of  the  frame,  and  overhangs,  but 
there  is  a  sliding  support,  on  a  special  foundation  at  the 
outer  end.  The  flywheel,  electric  generator  and  governor 
wheel  are  arranged  on  the  shaft  in  the  space  between  the 
two  bearings. 

Fig.  28  shows  a  cross  section  of  a  piston  used  at  times 
by  the  Buckeye  Company,  and  Fig.  29  a  face  view  of  the 
same,  part  with  the  follower  in  place  and  part  with  the 
same  removed.  As  shown,  the  piston  is  made  deeper  in 

the  center  than  at  the  edges-  The 
piston  body  is  of  single  web  type 
and  covered  by  a  follower  of  the 

same  type,  but  of  less  depth,  se- 
cured on  two  diameters  with  1^3 

in.  tap  bolts.  The  piston  rod  is 
secured  in  the  piston  body  by  taper 
and  a  nut,  which  latter  is  in  part 
covered  by  the  follower.  The 
double  rings,  as  shown,  extend  the 
full  width  of  the  face  of  the  piston 
which  is  4  ins.  in  this  case,  and  are 
provided  centrally  with  interior 
flanges  which  engage  between  the 
follower  and  piston.  The  rings  for 
this  particular  piston  are  of  cast 
iron  and  are  held  in  place  by  their 

own  elasticity.  The  piston  is  pro- 
vided with  a  tail  rod  to  carry  the 

weight. 
The  valves  of  the  Calumet  en- 
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FIGS.  33  AND  33A. 

gine  are  of  the  piston  type.  The  arrangement  for  the 
high  pressure  cylinder  is  shown  in  Figs.  30  and  30A.  As 
will  be  seen,  the  valve  chamber  is  bushed  at  the  ends, 
and  the  interior  of  the  bushings  forms  the  valve  seats  of 
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the  main  valve  which  is  itself  hollow,  and  the  interior 
forms  the  seat  of  the  piston  cut-off  valve.  Both  valves  are 
provided  with  packing  rings  and  are  severally  operated  by 
separate  eccentrics  through  concentric  stems,  the  action 
of  the  cut-off  valve  being  precisely  the  same  as  described 
in  relation  to  the  slide  valve,  with  riding  cut-off,  first 
developed  and  still  used  by  this  firm.  In  some  of  the 
larger  engines,  not  illustrated,  gridiron  valves  are  em- 

ployed, as  shown  in  Figs.  31  and  32.  The  gridiron  steam 
and  exhaust  valves  are  moved  at  right  angles  to  the  axis 
of  the  cylinder  and  the  cut-off 
valve  parallel  therewith. 

Fig.  33  shows  the  main  valve 
rocker  arm  which  vibrates  at  the 
bottom  in  capped  bearings  brass 
lined, the  rocker  arm  being  clamp- 

ed to  the  shaft.  Near  its  center 

it  carries  the  bearing  of  the  cut-off 
rocker  arm.  The  upper  inner  arm 
operates  the  cut-off,  the  lower 
outer  arm  receives  motion  from 

the  cut-off  eccentric  operated  by 
the  governor.  The  motion  im- 

parted to  the  cut-off  valve  is  there- 
fore compound,  being  in  part  de- 

rived from  the  main  valve  and 

part  from  the  cut-off  eccentric 
which  is  angularly  adjusted  by 
the  governor. 

Fig.  34  shows  a  new  long 
range  inertia  governor  manufact- 

ured by  this  firm.  It  is  stated  by 
the  manufacturers  that  it  will 

carry  the  cut-off  through  three- 
fourths  stroke  or  more,  and  that 
it  is  so  regulated  that  there  is  no 
change  of  speed  between  full  load 
and  no  load,  except  the  temporary 
variations  due  to  sudden  large 
changes  of  load.  The  manufact- 

urers claim  that  with  this  partic- 
ular valve  gear  the  cut-off  is, 

under  most  conditions,  as  sharp 
as  that  of  a  disengaging  cut-off; 
that  the  distribution  of  steam  is 
as  perfect;  that  the  compounding 
of  the  motion  through  the  rocker 
arm  causes  the  valves  to  maintain 
the  same  extent  of  travel,  which 
is  favorable  to  uniform  wear  and 
tightness,  and  that  the  governor, 
being  direct  acting,  controls  the 
engine  promptly  so  as  to  prevent 
many  of  the  disastrous  accidents 
which  have  occurred  with  engines 
having  the  governor  operated  by 
a  belt. 

railway  power  stations,  but  there  has  been  selected,  for 
special  illustration  and  description  in  this  article,  an  engine 
by  this  firm  recently  erected  in  the  new  Brooklyn  Edison 
station,  which  may  be  described  as  a  double  tandem  com- 

pound, horizontal,  side  crank  engine,  with  flywheel  be- 
tween the  frames,  direct  connected  to  a  2000  k.  w.  General 

Electric  alternator.  The  engine  is  provided  with  cylinders 
24  ins.  and  48  ins.  diameter,  with  66  ins.  stroke,  and  is 
operated  at  a  speed  of  75  r.  p.  m.  with  a  boiler  pressure  of 
165  lbs.    This  particular  engine  is  therefore  not  an  inter- 

THE  ENGINES  OF  MCINTOSH, 
SEYMOUR  &  COMPANY 

'BUCKEYE"    HIGH  SPEED  VERTICAL  ENGINE.— FALL  RIVER,  MASS. 

This  firm  manufactures  several  types  of  engines. 
Some  are  for  high  speed,  but  the  more  distinctive  are  hori- 

zontal and  vertical  engines  for  medium  or  slow  speeds.  The 
prominent  special  features  of  the  engines  last  referred  to 

are  stated  by  the  manufacturers  to  be  the  "gridiron  valves 
driven  by  a  valve  motion  which  is  positive  throughout;  the 
shaft  governor  which  operates  the  cut-off  valve  and  con- 

trols the  speed;  the  frame  which  is  of  massive  form  and 
rests  throughout  its  entire  length  upon  the  foundation, 
and  the  main  bearings  which  are  self-oiling  and  provided 
with  water  jacketed  removable  shells."  "The  valve  gear 
of  these  engines  will  operate  equally  well  at  any  speed." 
These  engines  have  been  classed  as  intermediate  speed 
engines,  for  the  reason  that  many  have  been  operated  at 
speeds  intermediate  between  those  of  high  and  low  speed 
engines,  though  equally  well  adapted  for  any  speed.  A 
large  number  of  the  engines  have  been  applied  in  electric 

mediate  speed  engine  strictly,  but  the  details  are  pre- 
cisely the  same  as  would  be  used  for  that  purpose,  and  the 

engine  is  selected  on  account  of  the  general  interest  that 
attaches  to  this  large  station,  the  first  of  those  in  which 
alternating  current  is  to  be  generated  by  steam  power  at  a 
convenient  location — in  this  case  on  tide  water  in  the  out- 

skirts of  the  city — and  distributed  at  high  tension  through 
transformers  to  rotary  converters  at  different  substations 
in  the  city  proper  and  its  suburbs,  from  which  low  tension 
direct  current  on  the  three  wire  system  is  to  be  distributed 
to  consumers  in  the  usual  way,  alternating  current  being 
also  available  for  power  purposes. 

The  illustration  on  page  30  is  a  perspective  view  of 
the  engine.  On  page  30  is  a  side  view  of  the  cylinders 
and  valve  gear. 

Fig.  35  is  a  side  elevation  and  Fig.  36  a  plan  view  of 
the  engine.  The  frames  are  bolted  throughout  their  entire 
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lengths  to  the  foundation,  and  the  two  vertical  members 
forming  the  sides  of  each  frame  are  connected  by  a  contin- 

uous horizontal  web  from  one  to  the  other,  giving  lateral 
stiffness.  The  cylinders  overhang  the  ends  of  the  frame 
so  as  to  permit  free  expansion,  but  the  small  cylinders  are 
provided  with  sliding  supports.  The  crossheads  are  of  the 
old  fashioned  four  bar  type  with  ample  sur- 

face. The  high  and  low  pressure  cylinders 
are  connected  through  an  intermediate 
chamber  common  to  both  engines,  and  con- 

tain 1500  sq.  ft.  of  surface  in  the  form  of 
small  brass  tubes  heated  with  live  steam. 
It  is  expected  that  this  surface  will  be 
sufficient  to  superheat  the  steam  passing  to 
the  larger  cylinders.  Stop  valves  are  pro- 

vided so  that  either  engine  may  be  run  sep- 
arately. 

Fig.  37  is  a  cross  section  of  .  a  typical 
cylinder  made  by  this  firm,  including  a  lon- 

gitudinal section  of  the  gridiron  valves  and 
a  side  view  of  the  valve  operating  gear. 
Fig.  38  is  a  half  length  longitudinal  section 
of  the  cylinder  showing  an  end  view  of  the 
steam  and  cut-off  valves  and  the  exhaust 
valve  chamber,  and  a  half  longitudinal  ex- 

terior view  of  cylinder  showing  also  the 

valve  operating  mechanism.  The  high  press- 
ure cylinder  is  jacketed  with  live  steam  both 

on  the  barrel  and  heads.  From  the  several 
views  it  will  be  seen  that  for  each  tandem  engine  the  main 
and  cut-off  valve  eccentrics  on  the  main  shaft,  through 
suitable  connections,  operate  longitudinal  rockshafts  sup- 

ported near  the  base  of  the  engine  frame  and  larger  cylin- 
der, and  that  arms  on  such  rockshafts,  through  suitable 

connections  and  bell  crank  levers,  impart  motion  to  the 
main  and  cut-off  valves  of  that  cylinder.    Motion  is  also 

valve  at  each  end  and  a  cut-off  valve  riding  on  the  same, 
such  valves  being  operated  through  separate  stems  and 
connections  from  independent  rockshafts.  The  exhaust 
valve  at  each  end  is  below  the  cylinder,  in  a  suitable 
chamber,  with  the  seat  facing  upward  and  the  valve  lying 
upon  the  same  so  that  the  steam  pressure  always  tends  to 

CYLINDERS  AND  VALVE GEAR,  "BROOKLYN  EDISON SEYMOUR  &  CO. 
ENGINE— MclNTOSH, 

keep  the  valve  to  its  seat.  The  gridiron  type  of  valve,  in 
addition  to  the  advantages  which  have  been  set  forth  in 
the  general  discussion,  has  also  the  advantage  that  the 
steam  valves  will  lift  in  case  there  is  water  in  the  cylinder 
and  permit  its  escape  back  into  the  steam  pipe,  thus  in 
many  cases  avoiding  accident,  and  it  has  been  found  that 
even  in  extreme  cases  only  the  valves  themselves,  which 

THE  "BROOKLYN  EDISON"  ENGINE— MclNTOSH,  SEYMOUR  &  CO. 

imparted  from  these  rockshafts  to  secondary  rockshafts 
run  alongside  the  smaller  cylinder,  upon  which  arms  are 
arranged  to  operate  the  main  and  cut-off  valves  of  that  cyl- 

inder through  connections  and  bell  crank  levers.  The  op- 
erating levers  are  arranged  at  such  angles  that  the  valves 

open  and  close  quickly  and  rest  with  little  motion  in  the 
closed  positions  on  the  principle  described  in  relation  to 
Corliss  engines. 

As  will  be  seen,  there  is,  at  the  top,  a  gridiron  induction 

are  easily  renewed,  have  been  broken  instead  of  the  larger 

and  more  -expensive  castings.  There  is,  however,  pro- 
vided a  poppet  relief  valve  closing  an  opening  in  the  ex- 
haust port  from  each  end  of  the  cylinder,  opening  by 

pressure  from  the  cylinder  directly  to  the  exhaust  cavity, 
the  pressure  being  resisted  by  an  adjustable  spring. 

Figs.  39  and  39A  show  the  shaft  governor  used  for  op- 
erating the  cut-off  valves.  It  consists  of  heavy  revolving 

weights,  the  centrifugal  force  of  which  is  resisted  by  plate 



January,  1898.] STREET  RAILWAY  JOURNAL, 

31 

springs  through  adjustable  hardened  steel  pins  with  a  cup 
bearing  at  each  end.  Dash  pots  are  provided  to  give  sta- 

bility to  the  governor.  The  speed  is  regulated  by  chang- 
ing the  weight  of  bushings  applied  in  openings  in  the 

weights.  The  governor  operates  to  revolve  the  cut-off 
eccentric  on  its  shaft.  On  this  particular  engine,  there  is 
an  auxiliary  governor  spring  controlled  by  a  sliding  collar 

Fig.  38  shows  also  the  form  of  piston  adopted  for  the 
large  cylinder  of  this  engine.  There  is  a  single  central 
packing  riug  which  is  gripped  by  making  the  piston  in  two 
transverse  halves  clamped  together  by  the  central  nut  on 
the  piston  rod.  The  loosening  of  this  nut  is  prevented  by 
a  clamp  ring  thereon  lying  in  a  circular  recess  and  held  by 
a  screw. 

3EP1 
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FIGS.  35  AND  36.— PLAN  AND  ELEVATION,  "BROOKLYN  EDISON"  ENGINE — MclNTOSH,  SEYMOUR  &  CO. 

actuated  by  a  hand  wheel,  by  which  the  tension  on  the 
main  spring  can  be  increased  or  diminished,  thus  varying 
the  speed  of  the  engine  while  it  is  running.  The  alterna- 

tors are  to  be  run  in  parallel,  and  the  device  for  changing 
the  speed  of  the  engine  will  be  a  convenience  in  throwing 
part  of  the  load  on  another  engine  dynamo  and  in  properly 
distributing  the  load  between  the  several  dynamos  when 
in  regular  operation. 

Fig.  40  shows  the  flywheel.  It  is  of  a  built-up  pat- 
tern with  each  segment  of  the  rim  cast  integrally  with  one 

arm,  thus  preventing  undue  shrinkage  strains.  The  seg- 
ments are  joined  by  arrow  head  links  and  the  inner  ends 

of  arms  clamped  by  reamed  bolts  between  disks  forming 
hub  plates,  which  are  forced  on  the  shaft  by  hydraulic 
pressure.    The  wheel  is  turned  true  and  balanced. 

Fig.  41  shows  one  of  the  main  bearings  with  remov- 
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able  shells.  The  side  gibs  are  set  up  by  wedges  operated 
by  screws  extending  through  the  cap.  The  lower  shells 
may  be  revolved  out  by  slightly  lifting  the  shaft  in  any 
manner  after  removing  the  cap  and  gibs.  The  shells  are 

made  hollow  for  water  circulation.  Rings  upon^the  shaft  at 
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ends  of  bearings  throw  the  escaping  oil  into  shields  pro- 
vided for  that  purpose,  from  which  it  is  conveyed  to  suit- 

able settling  reservoirs  underneath.  A  small  pump  oper- 
ated by  the  valve  gear  forces  a  continuous  supply  of  oil 

from  the  reservoir  upon  the  bearings,  thus  keeping  them 
constantly  flooded. 

Fig.  42  shows  in  section  the  sleeve  extending  over  the 
piston  rod,  between  the  high  and  low  pressure  cylinders. 
It  is  babbitted  and  bored  out  to  fit  the  rod.  An  adjust- 

able support  is  provided  under  the  sleeve  to  adjust  for 

wear  and  support  the  piston  centrally  in  the  cylinders  so 
that  only  the  piston  rings  will  bear  on  the  cylinder.  A 
stuffing  box,  accessible  from  the  outside,  is  provided 
between  the  packing  tube  and  high  pressure  cylinder. 

The  circulars  of  the  company  show  that  a  very  large 
number  of  horizontal  and  vertical  four  valve  engines, of  the 
type  described,  have  been  introduced  for  operating  mills, 
electric  apparatus  and  machinery  of  all  kinds,  with  satis- 

factory results  as  to  capacity,  economy,  smoothness  of 
operation  and  adaptability  for  the  purpose. 

From  Oil  Pump 
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FIG.  42. 

FIGS.  37-42  — DETAILS  "BROOKLYN  EDISON"  ENGINE— 
MclNTOSH,  SEYMOUR  &  CO. 

THE  ENGINES  OF  THE  BALL  &  WOOD  COMPANY 

The  Ball  &  Wood  Company  several  years  ago  devel- 
oped a  vertical  engine  for  direct  connection  to  electric 

generators  which  should  be  classed  with  the  medium  or 
intermediate  speed  engines,  in  accordance  with  the  defini- 

tion we  have  given.  Ten  of  these  engines,  of  600  h.  p. 
each,  have  been  installed  by  the  Edison  Electric  Illuminat- 

ing Company,  of  Paterson,  N.  J.,  nine  of  which  have  been 
in  use  for  two  years.  The  station  supplies  current  for 
three  classes  of  work,  to  wit:  incandescent  and  electric 
lighting  and  electric  railways,  each  requiring  several  units, 
so  that  the  floor  space  had  its  influence,  with  other  consid- 

erations, in  the  selection  of  the  vertical  type  of  engine. 
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A  perspective  view  of  one  of  the  Patersou  engines, 
showing  particularly  the  front  with  one  end,  is  given 
in  Fig.  43.  The  engine  is  rated  at  600  h.  p.  and  is  in  this 
particular  view  shown  directly  connected  to  two  200  k.  w. 
railway  generators. 

Fig.  43A  is  a  perspective  view  showing  the  rear  end 
of  a  similar  engine  of  450  h.  p.  directly  connected  to  two 
100  k.  w.  incandescent  dynamos. 

Fig.  44  shows  a  front  view,  and  Fig.  45  a  rear  view 
of  the  cylinders  of  an  engine  of  this  type  with  attached 
valve  gear. 

Fig.  46  shows  a  front  elevation,  and  Fig.  47  a  side 
elevation  of  one  of  the  Paterson  engines. 

The  engines  are  of  the  vertical,  cross  compound  type 
with  Corliss  valves  and  positive  valve  gear,  with  cylinders 
17  ins.  and  36  ins.  in  diameter,  with  24  in.  stroke  of  pistons, 

As  shown  in  Figs.  46  and  47,  the  engine  is  supported 
by  a  deep  bedplate  provided  with  four  bearings.  The  outer 
two  of  the  three  spaces  thus  provided  are  occupied  by  the 
engine  cranks,  the  intermediate  one  by  the  flywheel.  The 
armatures  of  the  two  generators  overhang  the  outer  bear- 

ings. When  desired,  however,  an  electric  generator  can 
be  placed  between  the  engines  and  the  fly  and  governor 
wheels  at  the  ends.  Each  cylinder  is  supported  by  a  cast 
iron,  channel  shaped  column,  carrying  inside  guides  and  at- 

tached to  the  rear  of  the  bedplate.  There  are  also  two 
diagonal  wrought  iron  columns  for  each  engine  extending 
from  the  front  of  the  cylinder  to  the  front  of  the  bedplate. 

The  Corliss  valves  in  the  heads  of  the  cylinders  are 
arranged  transversely  to  the  direction  of  the  main  shaft 
and  are  operated  by  central  rockshafts  between  the  two 
cylinders  containing  arms  corresponding  to  the  ordinary 

FIG.  47  FIG.  46 

600  H.  P.  COMPOUND  CONDENSING  ENGINE,  PATERSON,  N.  J.— BALL  &.  WOOD  CO. 

operated  at  150  r.  p.  m.  with  a  steam  pressure  of  140  lbs. 
The  Corliss  valves  are  situated  in  the  heads  of  the  cylin- 

ders, thus  reducing  the  clearance  spaces  to  a  minimum. 
Fig.  48  is  a  top  view  of  a  cylinder  bottom  showing  the 

way  in  which  the  ports  enter  the  cylinder. 
Fig.  49  is  a  central  cross  section  of  the  cylinder  bot- 
tom, valve  chambers  and  stuffing-box. 
Fig.  50  is  a  side  view  of  the  cylinder  bottom. 
A  diagrammatic  sectional  view  of  the  cylinders,  illus- 

trating the  general  arrangement,  is  shown  in  Fig.  51,  from 
which  it  will  be  seen  that  the  steam  passes  from  a  side  pipe 
through  the  steam  valves  in  the  heads  to  the  high  pressure 
cylinder  and  from  thence  through  the  exhaust  valves  in 
said  heads  to  the  intermediate  receiver  containing  heating 
coils,  from  thence  through  steam  valves  in  the  heads  to  the 
low  pressure  cylinder,  and  is  finally  discharged  through  the 
exhaust  valves  in  such  heads  and  another  side  pipe  to  the 
atmosphere  or  condenser.  These  views  also  show  the 
double  ported  steam  valves  operating  in  connection  with 
the  ports  shown  in  Figs.  48  and  49.  The  receiver  is  pro- 

vided with  a  pop  safety  valve  which  limits  the  pressure. 

Corliss  wrist  plate,  from  which  connections  run  directly  to 
the  valves,  the  connections  for  the  exhaust  valves  being 
on  one  front  of  the  cylinders  and  those  for  the  steam 
valves  on  the  other.  The  exhaust  valves  are  operated 
by  a  separate  eccentric  maintaining  constant  release  and 
compression  independent  of  the  point  of  cut-off.  The 
steam  valves  are  operated  by  an  eccentric  which  is  swung 
transversely  across  the  shaft  to  adjust  the  cut-off  and  reg- 

ulate the  speed  by  a  flywheel  governor  arranged  in  one 
side  of  the  main  flywheel. 

An  elevation  of  the  flywheel  governor  is  shown  sep- 
arately in  Fig.  52.  It  is,  as  is  customary,  provided  with 

two  weights,  which  tend  to  fly  outward  by  centrifugal 
force,  resisted  by  leaf  springs.  There  is  in  addition  a 
loaded  arm  which  acts  by  its  inertia  to  shift  the  eccentric 
for  sudden  chauges  of  speed,  shortening  the  cut-off  if  the 
engine  plunges  ahead  and  lengthening  the  same  if  the  engine 
is  suddenly  retarded.  This  movement  is  modified  by  the 
centrifugal  force  of  the  other  revolving  weights  until  bal- 

anced by  the  tension  on  the  springs  as  the  engine  settles  to 

regular  speed.    The  manufacturers  in  describing  the  gov- 
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ernor  state  that  ' '  the  eccentric  is  part  of  an  inertia  mass 
distributed  in  the  wheel  so  as  to  be  extremely  sensitive  to 

FIG.  43.— PERSPECTIVE  VIEW  600  H.  P.  PATERSON  ENGINE — BALL  &  WOOD  CO. 

t  h  e  slightest  change  o  f 
speed.  This  mass  is  piv- 

oted on  trunnions,  which 
are  carried  in  bearings  on 
the  shaft  of  the  engine  pro- 

vided [with  arrangements 
for  taking  up  the  wear. 
This  construction  dispenses 
entirely  with  all  overhang, 
and  the  thrust  of  the  valves 
is  received  between  the  two 
bearings.  The  centrifugal 
force  for  determining  the 

speed  of  the  engine  is  de- 
veloped by  a  weight  piv- 

oted so  as  to  be  also  acted 

upon  strongly  by  its  tan- 
gential inertia, and  is  there- 

fore extremely  sensitive  to 
the  slightest  change  of 
speed  and  at  the  same  time 
very  stable  in  its  action. 
The  pivot  of  this  centrifugal 
weight  is  provided  with  a 
graphite  bushing  and  is 
made  very  large  in  diam- 

eter so  that  the  wear 
will  be  inappreciable.  The 
only  other  working  joints 
in  the  governor  are  the 
trunnions  of  the  eccentric 
which  are  carried  in  ad- 

justable boxes.  This  con- 
struction insures  freedom 

from  lost  motion  and  also 

from  repair  bills." 
The  cylinders  are  also  provided  with  steam  jackets, 

and  in  connection  with  the  intermediate  space  are  en- 

closed in  lagging,  which  with  the  finished  arms,  connec- 
tions and  levers  of  the  Corliss  valve  gear,  gives  a  pleasing 

appearance. The  pillow  blocks  for 

supporting  the  shaft  are  pro- 
vided with  removable  bab- 
bitted liners  which  are  in- 

terchangeable. The  two 
center  pillow  blocks  are  pro- 

vided with  double  wedges 

underneath  for  vertical  ad- 
justment to  secure  alignment 

at  all  times.  At  the  other 
end  of  each  pillow  block  a 
special  oil  catching  ring  is 
provided  to  prevent  the  oil 
from  following  out  on  the 
shaft.  The  crankshafts  are 
made  of  the  best  quality  of 
steel  with  integral  flanged 

couplings  and  heavy  fillets. 
The  crank  pins  are  provided 
with  automatic  centrifugal 
oiling  devices.  The  piston 
rods  are  of  special  hammered 
steel,  threaded  and  screwed 
into  the  crossheads  and  lock- 

ed fast  with  special  nuts  coun- 
terbored  at  the  end  to  cover 
threads,  finished  and  case 
hardened.  The  other  ends 
of  the  rod  are  screwed  into 

the  pistons  and  are  locked 
with  a  nut.  The  pistons  are 
fitted  with  two  rings  turned 
eccentric,  cut  open  at  the 

thinnest  parts,  the  ends  be- 
ing halved  so  as  to  lap  when 

in  position.    The  oil  is  fed 

FIG,  43  A.— 450  H.  P.  VERTICAL  ENGINE— BALL  &  WOOD  CO. 

from  one  central  point  to  the  wearing  surfaces  through 
oil  pipes  connecting  with  adjustable  sight  feeds. 
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35 The  manufacturers  "guarantee  that  these  engines 
will  regulate  within  1%  per  cent  under  changes  of  load 
within  range  of  the  governor,  and  that  no  reduction  of 
boiler  pressure  shall  reduce  the  speed  until  the  latest  point 
of  cut-off  is  reached;  that  the  steam  consumption  when 
the  engine  is  developing  its  rated  power  at  150  lbs.  press- 

wheat  anthracite  coal,"  whereas  he  states  "  85  per  cent 
of  the  electric  stations  reported  are  below  150  watts  and 

60  per  cent  are  below  100  watts."  He  ascribes  a  "  good 
portion  of  the  glory  obtained"  to  the  "  type  of  engine 

employed." 
[Author's  Note. — The  author  takes  pleasure  in  call- 

FIG.  44.— DETAIL  OF  VALVE  GEAR,  PATERSON  ENGINE— BALL  &  WOOD  CO. 

ure  and  26  ins.  vacuum  shall  not  exceed  14  to  15  lbs.  of  ing  attention  to  Fig.  53,  from  a  photograph  sent  by  the 
dry  steam  per  indicated  horse  power  per  hour  with  a  Edward  P.  Allis  Company,  and  which,  it  is  stated,  repre- 
clearance  of  about  two  per  cent."  sents  "  the  original  model  of  our  1890  type  engine  frame, 

The  operation  of  the  engines  in  the  station  of  the  which  was  designed  by  Edwin  Reynolds,  of  our  company, 

FIG.  45.— DETAIL  OF  VALVE  GEAR,  PATERSON  ENGINE— BALL  &  WOOD  CO. 

Edison  Electric  Illuminating  Company,  at  Paterson,  N.  J., 
has  been  very  highly  complimented  by  William  M.  Brock, 
the  manager,  who  states  that  they  are  "  reaching  pretty 
close  to  300  watts  (actual  conditions)  per  pound  of  buck- 

in  February,  1890."  It  is  claimed  that  this  frame  was 
original  with  Mr.  Reynolds,  and  the  author's  impression 
was  originally  to  this  effect,  but  the  use  of  a  similar  frame 
in  several  of  the  other  engines  made  him  fear  the  possibil- 
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ity  of  a  mistake,  as  no  reference  was  made  to  it  by  the 
Allis  Company  in  its  original  communication.  The  author 
not  only  takes  pleasure  in  giving  full  opportunity  in  this 
place  for  the  statement  above  made,  but  desires  in  the  same 
connection  to  acknowledge  the  very  valuable  services  of 

FIG.  52.— BALL  &  WOOD  SHAFT  GOVERNOR 

nearly  all  the  prominent  builders  of  Corliss  engines  in  this 

country.'  " 
The  author  will  be  pleased  to  make  any  further  cor- 

rections presented  over  a  responsible  signature  by  those interested.] 

Three=Phase  Mountain  Railway  in  Switzerland. 

The  first  trial  trips  on  the  electric  railway  up  the  Gor- 
ner  Grat,  near  Zermatt,  were  carried  out  recently  in  the 
presence  of  the  inspectors  of  the  Swiss  Railway  Depart- 

ment. The  section  already  completed  has  a  length  of 
about  a  mile  and  a  grade  of  12  per  cent.  The  tests  were 
satisfactory,  both  the  ascent  and  descent  being  effected 
without  the  slightest  difficulty,  the  motors  holding  the 
locomotive  perfectly  to  its  proper  speed.  Starting  on  the 
maximum  grade  with  a  fully  loaded  train  was  also  effected 
with  great  facility.  This  is  a  rack  railway,  the  total 
length  being  6  miles,  and  the  maximum  grade  20  per  cent. 

FIG.  49 FIG.  48 
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FIG.  50 
DETAILS  OF  PATERSON  ENGINE— BALL  &  WOOD  CO. 

FIG.  ̂ I.— DIAGRAMMATIC  SECTIONAL  VIEW  OF  CYLINDERS  AND 
INTERMEDIATE  BALL  &  WOOD  VERTICAL 

(COMPOUND  CONDENSING  ENGINE 
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BALL  &  WOOD  CYLINDER 

The  power  is  derived  from  the  Findelen- 
bach,  which  drives  four  turbines  of  250 

h.  p.  each,  coupled  directly  to  three- 
phase  alternators  of  5000  volts.  The 
potential  on  the  trolley  line  is  550  volts. 
Each  locomotive  is  equipped  with  two 
three  phase  90  h.  p.  motors. 

A  New  Transmission  Plant 

FIG.  53.— THE  REYNOLDS-CORLISS  "1890  FRAME 

Edwin  Reynolds  in  the  development  and  perfection  of  the 
details  of  the  Corliss  engines,  and  in  the  perfection  of  the 
steam  engine  in  general.    The  company  also  states: 

"  It  may  be  of  interest  for  you  to  know  that  the 
award  given  Mr.  Reynolds,  at  the  World's  Fair  of  1893, was  worded  thus: 

' '  '  For  excellence  of  a  type  of  engine  releasing  gear 
which  has  shown  its  exceptional  merit  not  only  by  the 

success  attained  in  its  use  on  engines  of  the  inventor's  own 
design,  but  by  being  copied  in  all  essential  features  by 

A  new  hydraulic  electric  plant  of  3000 
h.  p.  will  be  installed  at  Chambers  Creek, 
8  miles  from  Tacoma,  Wash.,  in  the  early 

spring  of  1898.  The  plant  will  be  installed  by  the 
Chambers  Creek  Power  Company,  of  Tacoma,  Wash., 
and  it  will  contain  at  first,  three  750  k.  w.  three-phase  gen- 

erators, direct  coupled  to  water  wheels.  The  company 
has  a  fall  of  115  ft.  available  for  power  purposes,  with  a 
flow  of  200  foot-seconds.  The  current  will  be  transmitted 

to  Tacoma  at  a  pressure  of  10,000  volts,  and  will  be  pur- 
chased by  several  street  railway  companies.  Almost  the 

entire  capacity  of  the  power  plant  has  been  contracted  for 
in  amounts  ranging  from  100  to  500  h.  p. 
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Changing  a  Cable  Conduit  to  an  Electric 
Conduit 

As  announced  in  a  recent  issue  of  the  Street  Rail- 
way Journal,  the  Capital  Traction  Company,  of  Wash- 

ington, D.  C,  whose  cable  power  station  was  recently 
destroyed  by  fire,  has  decided  to  replace  the  cable  on  the 
main  line  with  the  underground  electric  system.  The 
line  in  question  extends  from  the  Navy  Yard  to  George- 

running  at  100  r.  p.  m.  Each  will  be  connected  to  a  G.  E. 
550  k.  w.,  600  volt  generator.  The  boilers  will  be  of  the 
Cahall  Babcock  &  Wilcox  type,  with  21,485  sq.  ft.  of 
heating  surface.  Four  batteries  will  be  installed.  They 
will  be  equipped  withRoney  mechanical  stokers  and  Deane 
of  Holyoke  pumps  and  condensers.  Coal  handling  ma- 

chinery will  be  used,  but  the  type  has  not  yet  been  de- 
cided. In  addition  to  the  railroad  generators,  the  com- 

pany will  install  three  G.  E.  boosters  of  100  k.  w.  each, 

FIG.  2.— SECTION  OF  MANHOLE 
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FIG.  3.— SECTION  SHOWING  POSITION  OF 
PLOW  IN  CONDUIT 

town,  and  traverses  the  entire  length  of  Pennsylvania 
Avenue,  the  most  important  thoroughfare  in  the  city. 
This  line  is  now  being  operated  by  horse  power,  but  the 
work  of  making  the  necessary  changes  in  the  conduit  to 
adapt  it  to  electrical  service  is  being  carried  rapidly  for- 

ward and  the  new  apparatus  is  being  installed  in  the  power 
station.  The  company  has  also  decided  to  convert  to  elec- 

tricity its  Seventh  Street  cable  line,  making  a  total  of  10.8 
miles  to  be  changed  from  cable  to  electric  power. 

The  company's  station  will  be  located  on  Grace  Street, 
between  Thirty-second  and  Thirty-third  Streets,  and  will 
occupy  a  building  formerly  used  as  a  mill  and  warehouse. 
It  is  on  the  Chesapeake  &  Ohio  Canal,  from  which  water 
will  be  taken  for  condensing  purposes.  The  engine  equip- 

ment will  be  Allis  tandem  compound,  800  h.  p.  engines, 
with  cylinder  dimensions  20  ins.  X  4°  ins'  X  42  ins- .  and 

guaranteed  to  develop  at  full  load  550  amps,  at  180  volts. 
The  stack,  which  will  have  a  height  of  150  ft.  above  the 
base,  and  a  diameter  of  9  ft.,  will  be  mounted  on  a  base 
20  ft.  high  above  the  boiler  room  floor.  The  station  will 
supply  current  to  all  the  lines  of  the  company,  except  the 
end  of  the  Rock  Creek  line  at  Chevy  Chase. 

The  most  interesting  portion  of  the  construction,  how- 
ever, is  that  of  converting  the  present  cable  conduit  to  an 

electric  conduit.  This  portion  of  the  work  is  fully  illus- 
trated in  the  accompanying  engravings.  The  most  labor- 

ious portion  of  it  was  that  of  adding  a  lip  to  the  slot  rails 
to  divert  the  drip  from  the  electric  conductors.  As  it  was 
practically  impossible  to  replace  the  slot  rail  with  one  hav- 

ing a  drip  rolled  on  it,  the  bold  plan  was  adopted  of  rivet- 
ing on  each  slot  rail  for  the  entire  length  of  the  line  a  1  in. 

X  1  in.  angle  bar.    The  rivet  holes  are  |£  in.  in  diameter, 
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and  one  is  drilled  at  each  end  of  the  rail,  and  others  at 
intervals  of  4  ft.  apart  between  the  ends. 

As  the  slot  rail  is  1  in.  in  thickness,  and  as  the  work 
of  drilling  and  riveting  has  to  be  done  from  the  top,  special 
tools  had  to  be  devised  for  drilling  and  riveting.  The  drill, 

which  was  invented  by  the  company's  master  mechanic, 
H.  P.  Clark,  is  an  exceedingly  ingenious  device,  and  can 
be  locked  in  position  on  the  slot  rail  from  above.  The 
work  of  setting  the  drill  is  simplified  by  substituting 
wedges  and  thumbscrews  for  bolts;  this  saves  the  work- 

is  bonded  with  No.  0000  bonds.  The  insulators  are  of 

porcelain,  cemented  into  iron  caps. 
The  cars  are  mounted  upon  Lord  Baltimore  trucks, 

made  by  The  Baltimore  Car  Wheel  Company.  These 
trucks  have  integral  side  frames  made  of  steel  T  beams, 

5  ins.  deep  X  4  ins.  wide  at  top,  and  brought  to  the  re- 
quisite shape  by  hydraulic  pressure;  the  sides  are  reinforced 

from  a  point  15  ins.  inside  the  center  of  the  axles  to  the 
ends  by  steel  yokes,  which  are  accurately  fitted  to  the 
beams,  taking  a  bearing  at  bottom  and  top,  and  making  a 
practically  indestructible  side  frame.  Jaws  are  formed  on 
the  yokes,  with  side  pockets  in  which  fit  graduated  springs, 
which  rest  on  the  side  wings  formed  on  the  axle  boxes. 
These  springs  carry  the  entire  weight  of  the  trucks  and 

Scale  1=8" 
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FIG.  4. — PLAN  OF  MANHOLE FIG.  5.— SIDE  ELEVATION  OF  PLOW  HANGERS 

FIG.  6.— SIDE  ELEVATION  OF  TRUCK 

men  from  the  necessity  of  carrying  wrenches  with  them 
in  their  work.  The  drill  is  driven  by  a  crank,  and  is  so 
arranged  that  when  the  hole  is  finished,  the  crankshaft 
is  engaged  with  the  vertical  feed,  throwing  up  the  drill 
instantly  so  that  it  can  be  readily  set  for  the  next  hole. 
In  a  test,  holes  have  been  drilled  by  hand  in  21  seconds, 
and  the  instruments  can  be  easily  set  and  holes  drilled  in 
40  seconds.  All  keys  which  hold  the  machine  in  position 
under  the  slot  rail  are  fitted  with  lugs,  so  that  when  they 
are  loosened  they  cannot  fall  out  into  the  conduit.  This 
prevents  a  delay  of  work  through  possible  carelessness  on 
the  part  of  the  workmen. 

After  the  drilling  has  been  completed,  the  next  under- 
taking is  that  of  riveting  the  drip  rail  to  the  slot  rail.  As  this 

work  also  has  to  be  done  from  above  the  slot  rail,  a  special 
apparatus  had  to  be  devised  for  the  purpose.  The  instru- 

ment employed  is  shown  in  Fig.  8.  It  consists  of  a  block 
of  cast  iron  faced  with  steel  and  fitted  to  slip  under  the 
slot  rail.  By  means  of  the  lever,  which  is  about  33  ins. 
long,  the  rivets  can  be  held  in  position  while  being  headed. 

The  conductor  for  the  railway  current  is  of  T  shape, 
of  channel  iron,  and  weighs  about  21  lbs.  to  the  yard.  It 

car  bodies,  and  a  large  part  of  the  weight  of  the  motors, 
thoroughly  cushioning  all  and  relieving  rail  joints  from 
undue  pounding. 

The  brakes  are  equalizing,  extremely  powerful,  have 

very  few  parts,  and  are  fitted  with  a  particularly  conven- 
ient method  of  adjustment.  All  wearing  points  are  fitted 

with  case  hardened  bushings  working  on  case  hardened 
thimbles,  and  all  brake  mechanism  is  carried  above  the 

axles;  this  prevents  the  possibility  of  breakage  from  con- 
tact with  any  obstruction  on  the  truck,  and  obviates  the 

necessity  of  disturbing  the  brake  mechanism  when  remov- 
ing wheels  for  renewals.  The  brake  levers  have  equal- 

izing levers  interposed  between  the  pull-off  rods,  to  the 
brake  staff.  These  are  connected  to  the  brakes  on  trailers 

by  long  rods,  so  arranged  that  two-thirds  of  the  pressure 
is  exerted  upon  the  motor  car  brakes  and  one-third  upon 
the  trailer  brakes,  and  permitting  both  to  be  operated  from 
the  front  platform  of  the  motor  cars. 

The  car  body  is  carried  upon  six  half-elliptic  springs 
36  ins.  long,  to  which  it  is  flexibly  connected.  These 
compensate  readily  for  varying  loads  and  prevent  jar  at 
curves  and  crossings.    By  their  use  the  car  body  is  sup- 
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ported  for  a  distance  of  16  ft.  3  ins.,  the  wheel  base  being 
6  ft.  6  ins. 

Each  truck  carries  two  G.  E.  1000  motors  upon  4  in. 
cold  finished  steel  axles.  The  journals  are  3^8  ins.  in 
diameter  by  7  ins.  long,  and  the  journal  boxes  arc  absolutely 
oil  and  dusttight.  The  wheels  are  30  ins.  in  diameter, 
and  have  special  flanges  to  suit  the  grooved  rail  used,  and 
are  also  made  by  the  Baltimore  Car  Wheel  Company;  the 
center  suspension  for  the  motors  is  so  made  as  to  form  a 
stiff  diagonal  brace  for  the  truck,  which  effectually  pre- 

vents the  frame  from  ever  getting  out  of  line.  In  addition, 
the  end  tie  bars  are  milled  out  where  they  fasten  to  the 
side  frames,  which  are  machined  to  fit  them,  making  an 
absolutely  perfect  machined  scarf  joint,  and  taking  all 
strain  off  the  bolts.  This  same  construction  is  applied  to 
the  fitting  of  all  joints.    All  the  trucks  are  fitted  with 

FIG.  8.— DEVICE  FOR  RIVETING  ANGLE  TO  SLOT  RAIL 

hangers  to  carry  the  plow  through  which  the  electric  con- 
nection is  made,  which  are  of  a  design  patented  by  W.  B. 

Upton,  the  first  assistant  engineer  of  the  Capital  Traction 
Company,  and  so  constructed  that  the  plow  can  readily  be 
removed  without  taking  out  a  single  bolt. 

All  construction  has  been  carried  on  under  the  general 
supervision  of  the  construction  committee  of  the  board  of 

directors,  composed  of  G.  Dunlop,  president  of  the  com- 
pany; Henry  Hurt,  ex-president,  and  S.  L-  Phillips,  a  large 

stockholder,  and  formerly  president  of  the  Metropolitan 
Railroad  Company,  of  Washington.  The  engineers  in 
immediate  charge  of  the  work  are  D.  S.  Carll,  A. 
S.  C.  E.,  chief  engineer  of  the  company,  assisted  by  W.  B. 
Upton,  A.  S.  M.  E.  Louis  Duncan,  Ph.  D.,  is  elec- 

trical engineer  of  the  company,  and  E.  Saxtou  has  the  con- 
tract for  all  the  street  work. 

The  Use  of  the  .Brooklyn  Bridge  by  the  Trans= 
portation  Systems  of  Brooklyn 

For  the  last  two  years,  persistent  requests  have  been 
presented  to  the  Trustees  of  the  New  York  &  Brooklyn 
Bridge  to  permit  the  elevated  railway  companies  of  Brook- 

lyn to  operate  their  cars  over  the  Brooklyn  Bridge,  thus 
giving  transit  without  change  between  any  station  in 
Brooklyn  on  their  lines  and  the  New  York  terminal  of  the 
Bridge.  In  answer  to  this  demand,  the  Trustees  of  the 
bridge  properties  about  a  year  ago  appointed  a  committee 
of  outside  experts  to  make  an  investigation  of  the  whole 
subject.  This  board  made  its  report  in  February  last,  and 
recommended  that  the  necessary  permission  be  given 
under  certain  restrictions,  the  principal  ones  being:  first, 
that  equal  permission  to  cross  the  bridge  should  be  granted 
to  the  surface  and  elevated  railway  companies;  and  sec- 

ond, that  the  construction  of  the  track  and  the  operation 
of  the  cars  on  the  bridge  should  be  under  the  direct  super- 

vision of  the  bridge  management. 
Under  this  proposition,  the  plan  of  caring  for  the 

elevated  railways  was  a  simple  one.  The  board  of  experts 
recommended  that  all  the  cars  of  the  two  elevated  railways 
in  Brooklyn — the  Brooklyn  Elevated  Railroad  Company, 
and  the  Kings  County  Elevated  Railway  Company- — should 
enter  and  leave  the  bridge  at  the  same  terminus,  near  the 
corner  of  Tillary  and  Fulton  Streets;  and  the  trains 
should  run  over  the  present  bridge  tracks,  interposed 
between  the  regular  bridge  trains.  They  should  be 
switched  as  are  the  present  bridge  trains  at  the  New  York 

terminal,  but  should  use  the  north  platform  exclusively 
for  the  receipt  and  discharge  of  passengers. 

In  regard  to  the  surface  roads,  the  board  of  experts 
recommended  that  the  latter  should  all  approach  the 
bridge  structure  on  Washington  Street,  and  should  pass 
on  to  the  track  at  Sands  Street,  and  keep  along  the  north- 

erly side  of  the  present  roadway,  returning  along  the 
southerly  side  of  the  southern  roadway.  In  leaving  the 
bridge,  the  cars  which  go  up  Fulton  Street  should  pass 
directly  to  that  street;  and  those  which  go  up  Washington 
Street  should  go  down  Fulton  to  Adams,  and  then  up 
Washington,  to  prevent  congestion  on  Sands  Street.  In 
New  York  the  Board  recommended  the  installation,  as 
the  tracks  approach  the  New  York  terminal,  of  double 
tracks  and  two  loops  on  the  level  of  the  present  switching 
tracks  of  the  bridge,  across  and  beyond  these  tracks, 
extending  out  towards  City  Hall. 

The  plans  as  recommended  by  the  experts  in  regard 
to  the  New  York  terminal  were  not  practicable,  as  in  the 
first  case  they  meant  a  change  in  the  position  of  the  present 
City  Hall  terminal  of  the  Manhattan  Elevated  Railroad 
Company;  second,  the  surrender  of  half  the  facilities  of 
the  bridge  switching  tracks,  whether  the  traffic  should  be 
divided  equally  or  not;  third,  the  Bridge  Trustees  were 
prevented  by  law  and  by  contract  with  neighboring 
property  holders  from  projecting  their  structure  beyond 
Park  Row.  The  entrance  at  Brooklyn  suggested  for  the 
elevated  railroad  trains  was  prohibitive  also,  on  account 
of  the  grades  necessary.  The  plans  were  therefore 
modified. 

Under  the  revised  plans  the  Brooklyn  Elevated  Rail- 
way is  to  approach  the  bridge  property  through  private 

right  of  way,  between  Concord  and  Nassau  .Streets  and  over 
Washington  Street,  the  Kings  County  Elevated  Railway 
to  pass  on  to  the  bridge  as  first  proposed.  To  prevent  the 
threatened  decrease  in  platform  facilities  in  New  York  for 
the  bridge  cars,  it  was  decided  to  allow  the  Kings  County 
Elevated  to  operate  its  cars  from  the  bridge  platforms,  and 
to  lay  an  additional  platform  for  the  Brooklyn  Elevated 
Railroad  in  the  unoccupied  space  of  the  station  between 
the  switching  tracks. 

The  changes  in  the  proposed  plan  for  the  surface  lines 
were  more  radical.  In  the  first  place  it  was  decided  to 
elevate  the  surface  railroad  tracks  to  a  higher  plane  than 
the  elevated  railroad  tracks.  As  it  was  realized  that  pas- 

sengers would  not  ascend  any  considerable  number  of 
steps  to  reach  the  cars,  it  was  proposed  to  install  twelve 
passenger  elevators  having  a  capacity  of  1000  passengers 

per  hour. In  August  1897,  contracts  were  entered  into  with 
the  different  companies  and  the  elevated  railroad  com- 

panies were  given  practically  one  year  to  complete  their 
part  of  the  construction.  As  yet  practically  nothing  has 
been  done  by  them.  The  Brooklyn  Elevated  Railroad 
Company  has  commenced  the  process  of  obtaining  the 
necessary  property  for  its  right  of  way,  but  has  encoun- 

tered legal  difficulties  which  have  blocked  further  work. 
Both  of  the  elevated  companies  are  in  the  hands  of  re- 

ceivers and  just  how  much  they  will  be  able  to  accomplish, 
on  account  of  the  expense  involved,  is  hard  to  state.  The 
president  of  the  Brooklyn  Elevated  Railroad  Company  is 
quoted  as  saying  that  it  will  cost  that  company  $1,000,000 
to  equip  its  cars  with  the  necessary  grips,  and  with  side 
doors  similar  to  the  bridge  cars,  and  to  supply  the  requisite 
electric  motors  and  equipments  as  specified  in  its  contract 
with  the  Bridge  Trustees. 

Another  complication  to  the  situation  not  already  con- 
sidered is  that  of  income  to  the  railway  companies  and  to 

the  Bridge  Trustees.  During  the  early  discussion  on  the 
subject  of  adopting  the  report  of  the  experts,  the  legisla- 

ture of  New  York  passed  what  is  known  as  the  Brush  Bill, 
which  provided  that  in  case  the  outside  companies  cross 
the  bridge  they  were  to  charge  their  passengers  for  trans- 

portation over  the  bridge  no  addition  to  the  regular  5  cent 
fare.  On  the  other  hand,  if  they  use  the  bridge  the 
surface  companies  are  to  pay  the  Bridge  Trustees  5  cents 
a  car  for  each  round  trip,  and  the  elevated  railroad  com- 
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panies  12%  cents  per  car  for  each  round  trip.  This,  it 
is  estimated,  will  mean  a  decrease  in  the  bridge  income 
of  about  $750,000,  out  of  a  total,  for  the  year  ending 
Dec.  1,  1897,  of  about  $1,250,000. 

Upon  the  assignment  of  the  proposed  plans  to  the 
engineering  department  of  the  Brooklyn  Bridge,  it  was 
soon  perceived  that  the  provision  made  for  the  surface 
railways  was  inadequate.  Since  the  Trustees  had  deter- 

mined to  make  such  concessions  to  the  surface  railways  as 
would  largely  limit  the  capacity  of  the  bridge  roadways 

senger  traffic  will  be  interrupted  in  this  way  for  inter- 
vals of  only  about  one  minute  at  a  time,  and  during  the 

busy  portions  of  the  day  for  only  about  one-third  of  the 
aggregate  time.  If,  however,  it  should  be  found  that  this 
arrangement  presents  a  serious  inconvenience  to  any 
pedestrians,  the  latter  can  take  the  present  mezzanine  floor, 
which  is  level,  and  can  then  descend  by  steps  into  Park 
Row.  As  in  going  to  Brooklyn  they  are  not  obliged  to 
descend  any  steps  after  passing  over  the  cars  this 
arrangement  would  not  necessitate  any  additional  physical 
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FIG.  1— LONGITUDINAL  SECTION  OF  NEW  YORK  TERMINAL 

for  ordinary  traffic  it  was  felt  that  as  compensation  to  the  exertion,  a  series  of  steps  being  substituted  for  an  ascent 
public  the  latter  should  have  as  much  in  return  as  pos-  on  an  inclined  plane.    While  this  plan  seems  to  be  a  feasi- 
sible.    It  was  moreover  felt  that  for  such  an  enormous  ble  one,  the  execution  of  it  is  at  present  being  prevented 
traffic  the  operation  of  elevators  as  proposed  was  in  a  cer-  by  an  injunction  recently  secured,  on  the  grounds  that  the 
tain  sense  experimental,  and  that  they  certainly  presented  plans  of  the  Trustees  are  dangerous  to  life.   The  suit  is  now 
some  inconveniences.    It  was  therefore   determined  to  being  adjudicated, and  if  favorable  judgment  is  rendered,  the 
place  the  surface  railway  loops  on  the  promenade  or  street  work  of  track  construction  on  the  surface  roads  of  the  bridge, 
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FIG.  2— PLAN  OF  NEW  YORK  TERMINAL,  SHOWING  SURFACE  RAILWAY  LOOPS 

level.  This  involved  the  placing  the  tracks  along  the 
inner  margin  of  the  roadways  on  the  bridge  structure  in- 

stead of  on  the  outer,  and  of  giving  up  to  the  use  of  the 
surface  cars  a  part  of  the  New  York  terminal  now  em- 

ployed by  foot  passengers  over  the  bridge.  While  this  in- 
volved an  interference  with  pedestrians  over  the  bridge,  it 

was  seen  that  it  would  not  be  a  serious  inconvenience  to 
the  total  bridge  traffic,  since  while  during  the  busy  periods 
of  the  day,  the  average  number  of  persons  traveling  by 
rail  over  the  bridge  is  19,000  per  hour,  the  average  num- 

ber of  foot  passengers  is  only  1600. 
It  was  therefore  decided  to  lay  four  loops  on  the 

level  of  the  foot  approach  as  shown  in  the  engraving,  and 
provide  gates  on  each  side  to  stop  the  passage  at  that  point 
of  foot  passengers  while  the  cars  are  loading.  Four  cars 
will  load  at  a  time,  and  as  soon  as  they  pass,  the  gates  will 
be  thrown  open  and  the  pedestrians  will  be  allowed 
to  pass  through.    It   is  estimated  that  the  foot  pas- 

which  is  being  carried  on  by  the  associated  companies,  will 
be  prosecuted  to  completion. 

Acting  under  right  secured  Dec.  31,  the  work  on  one 
of  these  loops  was  finished  sufficiently  to  allow  two  cars  of 
the  Brooklyn  Heights  Railroad  Company  to  make  the  trip 
on  that  day.  The  car  carried  President  Rossiter  of  the 
Brooklyn  Heights  Railroad  Company;  President  Johnson, 
of  the  Nassau  Railroad  Company  and  a  number  of  the 
officials  of  both  companies  and  invited  guests. 

M.  E.  Ingali.S,  president  of  the  "Big  Four"  railroad 
system,  in  the  course  of  a  recent  address  said:  "  Probably 
locomotives  propelled  by  electricity  will  come  in  the  future. 
If  not,  something  else  may.  We  cannot  tell  what  the  next 
years  have  in  store  for  us  in  the  way  of  improving  our  rail- 

way facilities,  but  it  is  necessary  to  this  country  of  ours 
that  the  railways  should  be  encouraged  so  that  they  may 

go  on  improving  their  systems." 
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Steam  Dummy  Car Large  Terminal  Railway  Station  in  Boston 

C.  Peter  Clark,  Jr.,  general  manager  of  the  New  Eng- 
land Railroad,  at  a  meeting  of  the  New  England  Railroad 

Club,  Dec.  14,  described  a  type  of  self-propelled  car  which 
his  company  has  found  useful  for  certain  classes  of  work. 
The  car,  which  is  termed  the  composite,  is  designed  for 
passenger  service  upon  steam  lines  wherever  the  traffic  can 
be  increased  by  operating  single  cars  on  a  shorter  head- 

way than  would  be  possible  with  regular  trains,  and  where 
the  traffic  is  not  great  enough  to  warrant  the  introduction 

of  electricity.  For  suburban  business,  with  15  minute's 
service,  Mr.  Clark  considers  electricity  to  be  cheaper;  with 
infrequent  trips,  the  locomotive.  The  composite,  weigh- 

ing about  one-third  of  an  ordinary  passenger  train,  with 
seats  for  sixty  passengers  and  ability  to  haul  an  additional 
car,  should,  he  thinks,  materially  reduce  the  fuel  bill  of 
the  locomotive. 

The  composite  is  designed  to  burn  coke,  thus  avoid- 
ing smoke  and  cinders;  can  run  where  wanted,  being  free 

from  power  house  restrictions,  and  will  carry  as  many 
passengers  as  steam  roads  average,  except  on  express 
trains  and  suburban  runs  near  large  cities. 

The  New  England  road  hauls  on  an  average  7500  lbs. 
of  dead  weight  to  accommodate  each  passenger,  and  some 
trains  on  branch  lines  figure  50,000  lbs.  for  each  passen- 

ger. The  demand  for  a  cheaper  train  unit  is  apparent, 
and  the  composite  was  designed  to  decrease  such  absurd 
waste.  It  was  constructed  from  an  old  dining  car,  easily 
runs  40  miles  per  hour,  stops  comfortably  in  less  than  500 
ft.  and  develops  a  speed  of  30  miles  an  hour  in  one  min- 

ute from  a  dead  stop. 
The  driving  machinery  and  boiler  are  carried  on  the 

forward  truck,  which  is  swiveled  to  the  car  on  a  ball  bear- 
ing consisting  of  125  1%  iu.  steel  balls.  The  cylinders  are 

12  ins.  X  T6  ins.  stroke,  and  the  driving  wheels  42  ins. 
diameter.  The  boiler  is  vertical,  carries  a  pressure  of  200 
lbs.  per  square  inch,  is  equipped  with  a  Reagan  water  grate 
and  is  fed  by  two  Hancock  inspirators.  There  are  two 
water  tanks,  each  24  ins.  diameter  X  3°  ft.  long,  sus- 

The  accompanying  engraving  gives  a  birdseye  view 
of  the  new  southern  Union  station  in  Boston  and  adjacent 

streets  as  they  will  appear  when  the  work  has  been  com- 
pleted. The  view,  which  is  taken  from  the  Boston  Herald, 

is  supposed  to  be  taken  from  a  point  above  the  junction 
of  Summer  and  Purchase  Streets.    The  roof  area  of  the 

STEAM  DUMMY  CAR 

pended  under  the  car  floor  by  leaf  springs.  The  car  is 

equipped  with  Westinghouse  brakes  and  ' '  Compo  ' '  cork 
brake  shoes.  The  record  speed  of  the  car  is  a  mile  in  sixty- 
one  seconds,  but  its  schedule  speed  will  be  kept  below  45 
miles  per  hour.  The  water  carried  will  last  for  a  run  of 
50  miles,  and  coke  for  one  of  100  miles.  The  car  has  run 
12  miles  without  having  the  door  of  the  firebox  opened. 
This  indicates  little  need  for  a  fireman.  The  machinery 
was  supplied  by  the  Schenectady  Locomotive  Works. 

BIRDSEYE  VIEW  OF  BOSTON  TERMINAL  STATION 

main  station  and  connected  buildings  is  700  ft.  X  650  ft., 
making  the  largest  railway  roof  in  the  world. 

The  peculiar  interest  which  attaches  to  this  station, 
from  an  electric  railway  standpoint,  is  the  fact  that  it  is 
the  first  great  terminal  station  ever  built  in  which  provi- 

sion is  made  for  the  use  of  electricity  as  motive  power, 
as  well  as  steam.  There  are  two  track  levels,  the  upper 
containing  twenty-eight  stub  tracks,  capable  of  holding 
350  passenger  cars.  The  tracks  on  the  lower  level  are  ar- 

ranged upon  the  loop  system,  for  use  by  the  electric  sub- urban service.  One  train  a 

minute  can  be  sent  out,  if  nec- 
essary, on  these  loop  tracks,  to 

upward  of  2000  trains  in  and  out 
in  each  day  of  eighteen  hours.  The 
platform  area  devoted  to  the  electric 
service  contains  sufficient  room  for 

25,000  people.  Both  levels  are 
entered  from  the  street  by  inclines, 
without  any  steps. 

The  Terminal  Company  has 
already  expended  up  to  date  the 
sum  of  $8,000,000,  and  it  is  esti- 

mated that  its  total  expenditures 
before  everything  is  completed  will 
amount  to  between  $10,000,000  and 

$11,000,000.  The  contract'  price  of  the  main  station building  alone  is  $1,100,000. 

30  Ton  Electric  Locomotive  in  Hoboken 

Storage  Batteries  for  Buffalo 

The  announcement  was  made  last  month  that  the  Buf- 
falo Railway  Company  would  install  at  once  a  set  of  stor- 
age batteries  at  its  Niagara  Street  power  station  to  act  as 

a  station  auxiliary.  There  will  be  about  290  cells,  which 
will  be  contained  in  a  fireproof  structure  built  especially 
for  the  purpose.  The  building  will  measure  40  ft.  X 
70  ft. ,  and  the  Buffalo  Railway  Company  expects  to  have 
the  installation  in  operation  early  in  March. 

On  Jan.  4,  an  interesting  test  was  made  in  Hoboken, 
N.  J.,  of  a  30  ton  electric  locomotive  recently  built  by  the 
General  Electric  Company  for  the  Hoboken  Railroad, 
Warehouse  &  Steamship  Connecting  Company.  The  tracks 
of  the  latter  corporation  extend  parallel  to  the  Hudson 
River  and  connect  the  wharves  with  the  tracks  of  the  several 
trunk  lines  which  have  terminals  in  Hoboken  and  Wee- 
hawken.  The  locomotive  is  equipped  with  four  G.  E. 
2000  motors  and  an  electric  air  compressor  with  automatic 
regulator  for  braking  purposes,  and  weighs  57,000  lbs. 
The  cab  is  spacious  and  is  tastefully  fitted  up.  The  con- 

troller takes  up  but  little  space  considering  the  size  of  the 
equipment  for  which  it  is  intended. 

During  the  trial  test,  which  was  witnessed  by  a  large 
number  of  invited  guests,  the  locomotive  drew  a  train  of 
freight  cars  from  Hoboken  to  Weehawken.  The  guests 
were  hospitably  entertained  later  at  Meyer's  Hotel. 
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Rail  Bonding1 

By  Walter  E.  Harrington. 

It  is  a  difficult  matter  to  determine  which  rail  bond  is  the  best 
adapted  to  one's  conditions;  what  may  possibly  answer  under  cer- 

tain conditions  will  not  answer  under  others.  The  majority  of 
bonds  are  designed  to  make  lateral  contact  with  a  hole  in  the  web  of 
the  rail;  this  at  once  defines  the  necessity  of  good,  clean,  uniform 
surface  in  the  hole  in  order  to  insure  good  contact.  While  it  may 
seem  an  easy  matter  to  obtain  good,  clean,  uniform  surfaces,  the  fact 
is  that  in  the  majority  of  instances  holes  are  not  true  and  are  full  of 
ridges.  The  writer  has  frequently  removed  bonds,  where  it  seemed 
as  if  every  precaution  possible  had  been  observed  to  make  good  con- 

tact, with  barely  more  than  10  per  cent  of  contact;  in  some  instances 
the  bonds  could  be  readily  pulled  out  of  their  holes. 

Further,  rails  will  be  either  punch- 
ed or  drilled  for  bonds  at  the  mill 

and  the  holes  will  frequently  become 
coated  with  rust  before  the  rails  are 
placed,  resulting  in  either  the  necessity 
of  using  a  file  or  reamer,  making  the 
holes  larger  than  they  should  be.  I 
do  not  wish  to  convey  the  impression 
that  good  contact  cannot  be  made 
with  bonds  making  connection 
through  a  hole  in  the  web  of  the  rail, 
as  such  can  be  done,  but  the  frequent 
bad  contacts  upset  our  confidence  in 
them. 

The  use  of  the  Edison  -  Brown 
amalgam  to  improve  the  contacts  of 
copper  bonds  showed  some  very  in- 

teresting results.      Used    with  the 
Crown  bond,  it  showed  a  decrease  of  24  per  cent  in  the  resist- 

ance by  amalgamating,  whereas  the  Columbia  bond  showed  a  de- 
crease of  only  5  per  cent,  proving  conclusively  that  the  form  of 

contact  made  by  the  Columbia  bond  is  far  superior  to  the  Crown; 
this  is  substantiated  by  the  data  in  atttached  table  which  shows  that 
the  Columbia  bond  has  a  resistance  of  53  per  cent  of  the  Crown, 
neither  amalgamated. 

The  troubles  incident  to  making  contact  in  a  hole  in  the  web  of 
the  rail  led  to  the  trial  of  the  Bryan  bond.  This  bond  consists  of  a 
large  number  of  parts  and  is  open  to  the  objection  that  a  bronze 
casting  is  used  as  part  of  the  conductor.  The  bond  consists  in  brief 
of  two  No.  0000  copper  wires,  clamped  by  bronze  and  iron  castings, 
the  bronze  casting  in  contact  with  a  corrugated  copper  washer 
which  is  in  contact  with  a  freshly  made  contact  surface  upon  the 
face  of  the  rail,  the  whole  held  together  by  a  1  in.  bolt  and  nut 
with  a  lock  washer.  This  bond  overcomes  the  radical  objections  in- 

herent in  the  type  such  as  the  Crown  and  Columbia,  depending 

The  writer  has  removed  bonds  of  the  above  types,  which  had 
been  in  service  only  a  couple  of  years,  that  had  become  loose  and 
the  continual  movement  had  worn  the  bond  approximately  yi  in. 
smaller  in  diameter  in  places.  The  Bryan  bond  and  those  types 
which  are  flexible,  and  particularly  the  Edison-Brown  type,  are  free from  such  mechanical  defects. 

While  it  was  not  the  purpose  of  the  writer  to  make  the  tests  here- 
in outlined  to  demonstrate  the  virtues  of  the  Edison-Brown,  still  the 

results  were  so  pronounced  that  especial  stress  is  laid  upon  them, 
particularly  since  practical  experience  has  demonstrated  their  per- 

manency. It  will  be  noticed  the  "plastic  cork"  type  of  Edison- 
Brown  bond  gave  the  lowest  resistance  of  any  of  the  bonds  tested. 

Conclusions. — The  Edison-Brown  plastic  cork  bond  is  the best. 

The  Standard  bond  under  fishplate  is  excellent,  but  is  difficult 
to  place. 

The  Bryan  bond  is  the  best  around  fishplate  type  of  bond — both 

NEW  CAST  AND  STEEL  RAIL  JOINT 

electrically  and  mechanically — provided,  however,  that  the  bond  is 
thoroughly  amalgamated  with  the  Edison-Brown  alloys. 

The  Crown  and  Columbia  types  of  bonds  would  not  be  so  objec- 
tionable if  stranded,  and  the  strands  protected  from  electrolysis. 

The  Crown  type  of  bond  is  rendered  materially  efficient  by  the 
use  of  the  Edison-Brown  alloys,  while  the  Columbia  type  is  only 
benefited  slightly.    In  both  instances  the  Columbia  is  the  better. 

Iron  wire  bonds  are  highly  inefficient. 
Any  method  of  testing  wherein  drop  in  potential  measured  from 

some  contacts  through  which  current  flows  to  make  measurements 
leads  to  false  readings,  as  the  measurements  include  the  drop  in  the contacts. 

DISCUSSION 
The  general  trend  of  the  discussion  following  the  reading  of 

this  paper,  was  to  the  effect  that  rail  bonds  under  fish  plates,  while 
good  so  far  as  electrical  results  were  concerned,  were  hard  to  place 
owing  to  mechanical  difficulties.    The  discussion  further  brought 
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Tests  made  on  Pennsylvania  Steel  Co.  7  inch  girder  rail,  No.  238.    (A=Resistanee  of  Bond.    B=Resistance  of  Joint  only). 

upon  their  contact  with  the  sides  of  a  hole.  The  resistance  of  such 
a  bond  without  the  Edison-Brown  alloy  is  very  high;  comparing  it 
with  two  Crown  bonds  non -amalgamated  shows  a  resistance  146  per 
cent  higher,  but  the  amalgamation  makes  a  remarkable  difference. 
Comparing  it  with  the  non-amalgamated  Crown  bond  makes  a  diff- 

erence of  just  42  per  cent  in  favor  of  the  Bryan  (when  amalga- 
mated), whereas  with  two  Crown  bonds,  amalgamated,  makes  a 

lesser  difference  of  23  per  cent  in  favor  of  the  Bryan  bond  amalga- 
mated, with  a  still  further  advantage  of  permanency. 

The  great  objection  to  the  Crown  and  Columbia,  etc.,  type  of 
bonds  consists  chiefly  in  the  mechanical  defects  inherent  in  them. 
The  vibration  of  the  rail,  with  the  play  of  the  rail  joint,  results  in  a 
continual  stress  upon  the  small  area  of  the  contact,  followed  by  the 
final  loosening  of  the  bond. 

*  Abstract  of  a  paper  read  before  the  Elect.  Sect,  of  the  Franklin  Institute, November  27. 

out  the  fact,  which  was  not  mentioned  in  the  paper,  that  the  schedule 
or  table  of  tests  was  in  each  instance  made  from  an  average  of  ten 
tests  each,  upon  each  of  the  bonds. 

New  Cast  and  Steel  Rail  Joint 

A  new  cast  welding  process  has  recently  been  placed  upon  the 
market  by  the  Milwaukee  Rail  Joint  &  Welding  Company,  and  the 
company  operates  under  the  Austin  patent.  This  joint  is  made  by 
running  molten  metal  into  a  stationary  steel  sleeve  in  such  manner 
as  to  make  a  complete  fusion  between  the  steel  sleeve,  the  metal  and 
the  rail,  by  means  of  which  is  obtained  an  electrical  bond  of  extra- 

ordinary conductivity  as  well  as  a  joint  that,  by  recent  tests,  has 
shown  a  strength  of  180,000  lbs.  downward  pressure  on  a  joint 
weighing  67  lbs.  and  placed  on  blocks  27  ins.  apart. 
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The  cuts  on  the  opposite  page  show  the  joint  in  various  stages  of 
completion,  the  second  showing  a  complete  joint  which,  as  will  be 
seen,  is  neat  and  compact,  the  steel  sleeve  on  the  outside  standing  per- 

pendicular on  each  side  of  the  rail  and  parallel  with  it,  presenting  on 
both  sides  of  the  joint  a  surface  without  projections.  It  is  claimed 
for  this  patent  that  the  straightnessof  the  perpendicular  sides  of  the 
sleeve  enclosing  the  joint  is  of  the  greatest  advantage  in  paving  and 
repairingthestreets.lt  is  further  claimed  by  tbiscompany  that  its  joint 
can  be  welded  upon  the  track  without  disturbing  the  ties  or  remov- 

ing the  blocks  or  asphalt,  excepting  a  few  inches  around  the  rail 
ends. 

The  left  hand  cut  shows  a  section  of  a  cast  joint  broken  for  the 
purpose  of  showing  the  complete  fusion  of  the  metals.  The  smaller 
part  torn  from  the  larger  contains  a  part  of  the  sleeve,  the  molten 
metal  and  the  base  flange  of  the  rail  perfectly  fused  together. 

The  Impossibility  of  Reducing  Fares  in 

Cleveland* 

you  their  figures,  the  following  table  is  an  accurate  statement  of  the 
results  of  the  representative  street  railways  of  the  United  States: 

By  S.  H.  Short. 

As  street  railway  legislation  is  occuping  the  attention  of  our 
officials  and  business  men  at  the  present  time,  to  the  exclusion  of 
most  other  topics,  I  should  like  to  give  the  public  a  few  facts  with 
which  they,  most  probably,  are  not  familiar. 

You  will  all  remember  that  in  the  days  of  horse  cars  2  or  3 
miles  out  from  the  Square  was  the  limit  oi  railway  service. 

When  electricity  was  first  introduced  the  companies  went  to  an 
enormous  expense  to  better  their  service,  and  not  only  relaid  their 
existing  track  with  heavier  rails  and  more  substantial  substructure; 
provided  new  and  heavier  cars  fitted  with  the  then  very  expensive 
motors;  built  large  plants  to  furnish  the  power  and  erected  the  over- 

head construction  for  carrying  the  current,  but  they  extended  their 
lines  in  all  directions;  built  up  suburbs  which  had  been  inaccessible 
to  business  men  heretofore,  and  added  immense  wealth  to  the  entire 
city,  as  weil  as  to  separate  individuals  who  incidentally  profited  by 
their  enterprise. 

For  the  returns  upon  this  large  investment  the  street  railway 
companies  depended  entirely  upon  the  increased  traffic  and  did  not 
ask  for  additional  fares  from  any  of  those  who  benefited  by  it.  At 
various  times  since,  it  has  become  necessary  in  order  to  furnish  good 
service  to  their  patrons,  for  these  companies  to  invest  other  large 
sums  in  new  roadbed,  power,  motors,  and  extensions,  until  now 
Cleveland  has  as  fine  a  street  railway  service  as  is  to  be  found  in  the 
United  States — which  is  equivalent  to  saying,  in  the  world. 

American  enterprise  is  most  excellently  illustrated  by  this  one 
branch  of  business.  The  largest  city  in  the  world,  London,  England, 
with  over  six  millions  of  inhabitants,  has  70  miles  less  of  street  rail- 

way track  than  Cleveland,  with  a  population  of  375,000. 
The  following  table  will  be  of  interest  in  this  connection,  show- 
ing the  number  of  miles  of  track  in  the  larger  cities  of  the  United 

States  as  compared  with  those  of  Europe  of  about  the  same  popula- 
tion. In  nearly  every  case,  however,  the  European  city  is  somewhat 

larger  than  the  American  with  which  it  is  compared: 

United  States  Cities 

New  York  City. 
Chicago  
Philadelphia  .  . 
Brooklyn .  .  .  . 
St.  Louis  
Baltimore.  .  .  . 
Boston  
Cleveland  .  . 
Cincinnati  .  .  . 
San  Francisco.  . 
Pittsburgh  .  .  . 
Buffalo  
Detroit  
Washington  .  . 
New  Orleans  .  . 

Miles  of 
Street  R.R. 

461 ,OI2 

502 
512 
350 
391 452 

335 

29.S 

271 

305 150 
221 

157 
209 

European  Cities 

Paris  
Berlin  
Vienna.  .  .  . 
St.  Petersburg. 

Liverpool  •  . Brussels  .  .  . 
Madrid  .  .  .  . 
Dublin.   .  .  . 

Lyons  Amsterdam  .  . 
Leeds  .  .  .  . 
Dresden  .  .  . 
Leipsic .... Rome  .  .  .  . 
Copenhagen . 

Miles  of 
Street  R.R. 

206 
272 

166 8l 

83 

82 

36 

82 
66 
82 

17 

38 

99 
18 

40 

A  glance  at  this  table  will  show  that  the  passenger  in  the  Amer- 
ican city  is  hauled  on  an  average  five  times  as  far  as  in  the  European city. 
Of  course  this  greater  extent  of  road  has  only  been  equipped 

by  the  expenditure  of  large  sums  of  money  which  cannot  possibly 
be  returned  to  the  investors,  under  long  terms  of  years,  and  upon 
which  a  fair  rate  of  interest  must  be  paid  in  the  meantime. 

As  the  present  agitation  seems  to  have  for  its  object  a  division 
with  the  city  of  the  supposed  large  profits  accruing  from  the  opera- 

tion of  this  admirable  system  of  street  railways  in  this  city,  let  us  see 
from  what  portion  of  our  five  cent  fare  the  reduction  can  be  secured. 
While  I  am  not  familiar  with  the  earnings  and  operating  expenses 
of  the  railways  of  the  city  of  Cleveland,  and  therefore  cannot  give 

*  A  letter  addressed  to  the  Cleveland  Leader  oi  Dec.  13,  1897,  endorsing  the position  taken  by  the  street  railway  companies  of  Cleveland  in  opposing  the 
passage  by  the  City  Council  of  £*n  ordinance  reducing  fares. 

Name  of  Street  Railway Company 

Union  Traction  Co.,  Philadelphia 
Manhattan  L,  New  York  
Metropolitan  Co.,  New  York  
West  End  Street  Ry.  Co.,  Boston 
Brooklyn  Rapid  Transit  Co  Chicaeo  City  Railway  
We't  Chicago  Railway  Co  
North  Chicago  Street  R.R.  Co  
Third  Avenue  Ry.,  New  York  
Twin  City  Co.,  Min'apolis,  Minn.. Brooklyn  L,  Brooklvu    
Metropolitan  Co.,  Kansas  City.  .. 
United  Traction,  Providence  National  Railway,  St.  Louis  
Buffalo  Railway  Co  
New  Orleans  Traction  Co  
Nassau  system,  Brooklyn  Toronto  Railway  
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From  this  table  it  will  be  seen  that  the  average  total  cost  of 
carrying  each  passenger  on  nineteen  different  roads  of  about  the 
same  magnitude  as  those  of  Cleveland  is  about  3.8  cents  for  each 

person  carried. Now, should  our  railway  companies  sell  six  tickets  for  a  quarter, 
the  gross  receipts  for  each  passenger  would  be  cents. 

Deducting  the  cost  per  passenger  of  3.8  cents,  there  would  be 
f'jfo  of  1  cent,  or  about  one-third  of  a  cent,  with  which  to  pay  divi- 

dends or  interest  on  the  money  invested  by  the  stockholders,  and 
make  extensions  and  improvements  in  the  service. 

Therefore  in  order  to  reduce  the  fares  further  on  our  street  rail- 
ways and  still  allow  investors  to  receive  a  fair  interest  it  would  be 

necessary  to  reduce  the  cost  of  carrying  passengers. 
The  3.8  cents — cost  of  carrying  each  passenger — is  made  up,  as 

the  table  shows,  of  the  following  averages:  t%  of  1  cent  interest  on 
the  bonded  indebtedness  and  2.9  operating  expense,  which  operat- 

ing expense  covers  labor,  fuel,  repairs,  etc. 
The  interest  being  such  a  small  proportion  of  the  cost  per  pas- 

senger, if  reduced  even  by  a  large  percentage,  would  not  materially 
affect  the  total  cost. 

In  the  operating  expenses  the  fuel  necessary  to  operate  a  car 
amounts  to  about  50  cents  a  day,  while  labor  costs  about  $8  a  day 
per  car;  therefore  should  some  method  be  found  by  which  the  power 
could  be  produced  on  even  half  the  fuel  used  now,  its  effects  would 
hardly  be  noticed  upon  the  cost  of  carrying  passengers.  Labor  is 
the  large  item  of  expense  in  the  operation  of  astreet  railway  system, 
and  it  would  be  necessary  to  lower  the  wages  paid  to  the  motormen 
and  conductors,  track  men,  those  in  the  car  barns  and  power  house, 
before  the  public  could  obtain  any  appreciable  reduction  in  street 
railway  fares.  No  good  citizen  of  Cleveland  would  be  willing  to 
save  the  fraction  of  r  cent  for  himself  at  the  expense  of  every 
laborer  employed  by  the  street  railways. 

Results  of  Storage  Battery  Traction  in  Chicago 

The  Englewood  &  Chicago  Electric  Street  Railway  Company 
has  been  actually  in  operation  exclusively  by  storage  batteries  for 
slightly  more  than  one  year,  and  its  cars  have  just  completed  400,- 
000  miles  of  service.  It  will  be  remembered  that  this  road  was  built 
in  the  most  solid  and  substantial  manner  expressly  for  storage  bat- 

tery work.  [A  full  description  appeared  in  the  Street  Railway 
Journal,  of  December,  1896,  page  748].  Late  in  1896,  a  few  cars 
from  the  Madison  Avenue  (New  York  City )  line  were  put  in  ser- 

vice, but  it  was  not  until  Jan.  I,  1897,  that  the  first  lot  of  new 
cars,  built  expressly  for  the  road,  commenced  running.  This  num- 

ber was  increased  as  rapidly  as  possible,  and  last  summer,  on  the 
heaviest  days,  twenty  30  ft.  motor  cars,  each  with  a  trailer,  have 
been  required.  The  company  owns  forty-four  sets  of  batteries,  and 
up  to  the  present  time  these  batteries  have  averaged  nearly  9500 
miles  of  service  each,  the  maximum  being  about  13,500  miles.  So 
far,  there  is  no  perceptible  depreciation  of  the  plates,  and  to  all 
appearances  they  have  yet  a  long  lease  of  life.  Nothing  has  been 
spent  on  maintenance  account. 

The  receiver,  G.  Herbert  Condict,  states  that  the  entire  operat- 
ing expenses  of  the  road  in  1897  amount  to  but  8  cents  per  car  mile, 

or  8  "<2  cents  including  the  expenses  of  the  receivership.  This  is  an 
extraordinarily  low  figure  even  for  a  trolley  line,  and  one  which 
has  never  hitherto  been  approached  in  storage  battery  work.  The 
cars  run  about  200  miles  each  per  day,  which  is  responsible  for  the 
low  cost  per  car  mile  of  "  car  service  "  labor.  Mr.  Condict,  who  is 
most  fair  and  conservative  in  his  statements,  is  unwilling'as  yet  to 
say  positively  that  storage  battery  traction  is  on  this  road  cheaper 
than  the  overhead  system  would  be,  but  says  that  if  the  batteries, 
which,  as  before  stated,  are  apparently  in  as  good  a  condition  as 
when  first  installed,  Will  last  for  8000  to  10,000  miles  more,  a  dis- 

tinct economy  in  comparison  with  the  overhead  system  would  be 
shown. 



44 STREET  RAILWAY  JOURNAL. [Vol.  XIV.    No.  i. 

LEGAL  NOTES  AND  COMMENTS  * 

Edited  by  J.  Aspinwaix  Hodge,  Jr.,  and  George 
L.  Shearer,  of  the  new  york  bar 

The  Courts  and  Rapid   Transit  in  New  York 

Two  important  decisions  have  been  handed  down  by 
the  New  York  courts  during  the  past  month  seriously 
affecting  rapid  transit  in  New  York. 

The  first  is  from  the  Appellate  Division  of  the  First 
Department  authorizing  the  construction  of  the  system  of 
rapid  transit  outlined  by  the  Rapid  Transit  Commission. 
It  has  been  heralded  in  the  daily  press  as  a  great  and  con- 

clusive victory  for  rapid  transit,  but,  however  much  of 
a  victory  may  be  desired  by  the  public  a  careful  examina- 

tion of  the  prevailing  opinion,  concurred  in  by  four  of  the 
justices  and  the  dissenting  opinion  of  one  justice,  shows 
that  the  victory,  if  it  is  one,  is  an  unsubstantial  one. 

The  most  serious  objection  urged  against  the  approval 
of  the  plan  of  the  Rapid  Transit  Commissioners  arises 
out  of  the  constitutional  prohibition  forbidding  any  city 

"  to  become  indebted  for  any  purpose,  or  in  any  manner, 
"  to  an  amount  which,  including  existing  indebtedness, 
"  shall  exceed  10  per  cent  of  the  assessed  valuation  of" 
its  taxable  real  estate.  The  prevailing  opinion  asserts 

that  "although  the  report  of  the  Supreme  Court  Com- 
"  missioners  concedes  and  the  argument  of  counsel  in  favor 
"  of  the  application  admits  that  if  the  total  cost  of  the 
"  building  of  the  proposed  road  is  to  be  deemed  as  incurred 
"  by  the  city  at  the  time  of  the  making  of  the  contract 
"  that  that  cost,"  added  to  all  the  indebtedness  of  the  new 
city  of  New  York,  will  exceed  the  limit  of  indebtedness. 

But,  it  was  urged,  that,  perhaps  some  of  the  existing 
indebtedness  might  be  excluded  in  ascertaining  the  limit 
of  indebtedness.    On  what  ground  it  is  not  suggested. 

It  was  also  suggested  on  the  argument,  but  the  sug- 
gestion is  repudiated  by  both  Justice  Ingraham  and  by  the 

majority  opinion  that  it  might  be  possible  not  to  charge 
at  the  outset  the  whole  cost  of  the  road  as  an  indebted- 

ness, but  to  charge  a  certain  proportion  of  it  each  year. 
This  the  court  says  may  be  reasonable,  but  adds  that  the 
question  of  reasonableness  does  not  arise  in  the  case  of  a 
constitutional  prohibition.  The  city  cannot  contract  for 
only  a  portion  of  the  road,  for  that  would  be  useless.  It 
would  be  a  mere  hole  in  the  ground,  subserving  no  pur- 

pose and  benefiting  the  city  not  at  all.  The  city  must 
agree  to  pay  the  entire  $35,000,000,  or  possibly  more  than 
that,  as  determined  by  the  contracts  for  the  building  of 
the  whole  road. 

In  view  of  these  facts  and  conclusions,  all  of  them 
admitted  by  the  prevailing  opinion  and  insisted  on  and 
relied  upon  in  the  dissenting  opinion,  it  would  seem  diffi- 

cult to  see  how  the  court  could  have  approved  the  plan. 
Their  own  words  furnish  the  explanation  that  is  forth- 

coming :  Whether  any  of  the  elements  of  present  indebted- 

edness  "  can  be  excluded  in  determining  as  to  the  legality 
"of  any  contract  which  the  Rapid  Transit  Commissioners 
' '  might  make  or  promise  to  make  for  the  building  of  this 
"road,  present  serious  questions  of  law,  which,  in  my 
"  judgment,  ought  not  to  be  determined  upon  this  appli- 
"  cation;  for  the  reason,  that,  if  the  court  on  this  applica- 
"  tion  should  come  to  a  conclusion  upon  these  questions 
"  adverse  to  the  legality  of  such  proposed  contract,  no 
"review  could  be  had  of  its  determination,  although 
' '  involving  only  questions  of  law. ' ' 

In  other  words,  by  the  statute  no  appeal  can  be  taken 
to  the  Court  of  Appeals.  But  as  Justice  Ingraham  points 
out,  the  question  is  before  the  appelate  division  for  deci- 

sion and  it  is  doubtful,  at  least  whether  the  majority  are 
justified  by  the  excuse  quoted  from  deciding  the  question 
presented. 

Another  question  will  arise,  even  should  it  appear  that 
the  indebtedness  of  the  city  can  be  increased  by  thirty-five 

'Communications  relating  to  this  department  may  be  addressed  to  the 
editors,  Johnston  Building,  30  Broad  Street,  New  York. 

or  more  millions  of  dollars.  For,  if  that  increase  of  in- 

debtedness too  nearly  approaches  the  limit,  then  the  city's 
ability  to  provide  for  other  municipal  improvements  and 
for  necessary  municipal  expenses  would  be  seriously  and 
fatally  crippled. 

Looking  at  the  matter,  therefore,  from  a  purely  legal 
standpoint,  it  is  not  time  for  the  enthusiast  for  rapid  transit 
to  throw  his  hat  in  the  air,  if  he  relies  upon  any  supposed 
decision  of  the  courts  which  is  final,  or  which  in  any  way 
passes  upon  the  most  vital  question  involved.  The  decision 

merely  says,  when  translated  into  common  speech:  "  We 
"  would  like  to  approve  the  plan,  but  a  very  serious  con- 

stitutional objection  is  raised  which  may,  and  probably 

"  will,  make  any  contract  the  city  may  make  void  and  in- 
"  operative,  but  since,  if  we  should  so  decide  on  this  appli- 

cation the  Court  of  Appeals  could  not  pass  upon 

"  our  decision,  we  prefer  to  wait  until  the  question  again 
' '  arises  at  some  future  stage  of  the  proceedings-  Then  in 
"  all  probability  the  question  will  come  before  us  upon  an 
"  appeal  which  can  be  carried  to  the  higher  court;  mean- 
"  while  we  give  our  formal  approval  of  the  plan." 

The  other  notable  decision  during  the  month  is  the  re- 
fusal of  the  Court  of  Appeals  to  hear  a  reargument  of  the 

case  of  the  Colonial  Tracliofi  Company  against  the  Kingston 
Railway  Company.  The  previous  decision  (  153  N.  Y.,  540) 
stated  emphatically  with  a  considerable  amount  of  cogency 
that  under  the  constitution  and  statutes  of  New  York  one 
street  railway  cannot  extend  or  operate  its  line  over  the 
track  of  another  street  railway  without  first  taking  all  the 
steps  that  it  would  have  to  take  were  it  constructing 
new  tracks.  In  other  words,  it  must  first  obtain  the  con- 

sent of  a  majority  of  the  property  owners  along  the  line 
and  the  consent  of  the  local  authorities,  or  in  lieu  thereof, 
procure  an  adjudication  from  the  Appellate  Division  of  the 
Supreme  Court  as  to  the  desirability  of  the  extension;  and 
this,  not  because  of  a  legislative,  but  of  a  constitutional 
prohibition.  The  ground  of  the  decision  is,  that  the  con- 

stitutional prohibition  is  in  the  disjunctive  form  and  for- 
bids the  road  from  constructing  or  operating  the  road  in 

any  street  without  fulfilling  these  conditions  precedent. 
In  the  Kingston  case  the  road,  desiring  to  extend  its 

lines,  proceeded  to  condemn  the  use  of  the  tracks  of  the 
other  road,  and  the  Court  of  Appeals  denying  the  motion 
for  a  reargument  of  the  case,  suggests  that,  where  there 
are  existing  contracts,  under  which  one  railroad  is  using  a 
portion  of  the  tracks  of  another  road  or  where  a  contract 
between  the  roads  is  contemplated,  the  manner  of  obtain- 

ing a  new  franchise  is  an  open  question,  notwithstanding 
their  decision  where  the  right  was  based  upon  condemna- 

tion proceedings  alone,  and  the  court  will  hear  that  ques- 
tion when  it  may  be  presented. 
This  undoubtedly  has  some  reference  to  the  pending 

case  of  Ingersoll  vs.  The  Nassau  Electric  Railroad  in  Brook- 
lyn, where  the  General  Term  decided,  with  a  dissenting 

opinion  by  Pratt,  J.  (89  Hun.,  213,)  that  no  consents  of 
property  owners  or  local  authorities  were  necessary  where 
a  road  extended  its  lines  over  the  tracks  of  another  road. 
The  fact  that  that  case  has  never  been  reached  and  will 
scarcely  be  reached  before  next  June  or  October  in  the 
Court  of  Appeals,  is  an  instance  of  one  of  the  crying  evils 
of  our  courts  in  New  York — the  crowded  condition  of  our 
calendars.  It  has  now  been  practically  overruled  by  the 
Kingston  case,  unless  it  is  to  be  distinguished  by  reason  of 
the  fact  that  the  consent  of  the  road  owning  the  tracks  had 
been  obtained. 

No  one,  however,  can  read  the  opinion  in  the  Kingston 
case  without  feeling  convinced  that  the  reasons  there  given 
for'the  decision  in  that  case  would  obtain  with  equal  force 
in  the  case  where  a  contract  between  the  roads  had  been 
made  or  was  contemplated. 

The  effect  of  the  doctrine  of  the  Kingston  case  is  plainly 
twofold.  It  is  an  additional  incentive  to  consolidation, 
assuming  that  by  consolidation  the  objection  raised  by  the 
court  could  be  avoided,  and,  on  the  other  hand,  it  mili- 

tates against  the  convenience  of  the  public  who  use  the 
street  cars,  in  that  it  prevents  the  lines  from  extending 
their  operation  without  consent,  which  in  many  cases 
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would  be  impossible  to  obtain.  It  is  not  necessary  to  add 
that  it  has  a  third  effect  in  protecting  property  owners  from 
having  the  streets  in  front  of  their  premises  overcrowded 
with  cars,  by  allowing  an  indefinite  number  to  pass  over 
the  same  tracks  in  front  of  their  doors. 

CHARTERS,  ORDINANCES,  POWERS,  ETC. 

New  Jersey. — An  ordinance  of  the  township  of  East  Orange, 
in  the  county  of  Essex,  adopted  by  the  township  committee  of  that 
township,  entitled  "  An  ordinance  to  regulate  the  running  of  electric 
wires  in  the  township  of  East  Orange,"  which  provides  "  that  no 
person  shall  trim,  cut,  or  break  any  tree,  limb,  or  twig  thereof, 
standing  upon  a  public  street  or  highway  of  the  township,  without 
first  obtaining  permission  of  the  township  committee  or  their  author- 

ized agent,"  and  providing  for  the  imposition  of  a  penalty  of  $25  for 
a  violation  of  such  provision  of  such  ordinance,  is  a  valid  and  rea- 

sonable exercise  of  the  police  powers  vested  in  a  municipality,  under 
the  statutes  P.  L.  1867,  p.  124,  P.  L.  1873,  p.  324,  which  authorize 
the  township  committee  to  provide  by  ordinance  for  the  regulation 
of  the  use  of  the  public  streets,  and  "to  direct  and  regulate  the 
planting,  rearing,  trimming,  and  preserving  of  shade  trees  in  the 
streets  and  public  places  of  said  township;  and  to  authorize  or  pro- hibit the  removal  or  destruction  of  said  trees  and  to  restrain  and 

punish  persons  injuring  or  defacing  the  same." Permission  by  an  ordinance,  or  agreement  with  the  township 
authorities,  to  an  electric  street  railway  company  to  operate  its  cars 
through  the  streets,  is  not  a  grant,  ipso  facto,  of  the  right  of  the 
township  to  the  trees  standing  in  such  street,  nor  does  it  divest  the 
properly  constituted  municipal  authorities  of  the  reasonable  control 
over  such  trees  as  a  part  of  the  street;  and  a  reasonable  regulation 
or  ordinance  controlling  the  company  in  the  use  of  such  trees  in 
the  operation  of  the  street  railway  will  be  upheld  as  an  exercise  of 
the  police  power  of  the  township. — (State  v.  Township  of  East 
Orange,  38  At  Rep.  803. ) 

Tennessee. — Where  the  charter  of  a  street  car  company  pro- 
vides specifically  over  what  streets  its  lines  shall  run,  a  city  ordi- 
nance giving  such  company  authority  to  construct  lines  materially 

different  from  the  charter  lines  is  void,  since  charter  and  ordinance 
must  conform  in  order  to  constitute  a  valid  grant. 

Act  1885,  c.  8,  \  18,  subsec.  29,  incorporating  the  city  of  Knox- 
ville,  and  providing  that  the  mayor  and  aldermen  may  by  ordinance 
grant  street  railroad  companies  the  right  of  way  in  the  streets  of  the 
city,  does  not  give  power  to  grant  a  right  of  way  materially  different 
from  that  named  in  the  company's  charter. — (Citizens'  Ry.  Co.  v. Africa,  42  S.  W.  Rep.  485.) 

U.  S.  Court. — Under  the  New  Jersey  statute  providing  for  the 
incorporation  and  regulation  of  street  railway  companies,  approved 
Apr.  6,  1886,  which  provides,  among  other  things,  that  no  company 
incorporated  under  the  act  can  begin  to  build  its  road  until  the 
whole  amount  of  its  capital  stock  has  been  subscribed  for  by 
responsible  parties,  and  50  per  cent  of  each  share  has  been  paid  in 
cash,  that  bonds  secured  by  mortgage  can  only  be  issued  to  the 
amount  of  the  capital  stock,  and  for  the  purpose  of  aiding  in  the 
construction  of  the  road,  such  bonds  issued  before  the  whole  amount 
of  the  capital  stock  of  the  company  has  been  paid  in  cash,  and 
expended  in  the  construction  of  the  road,  are  illegal,  and  are  void, 
except  so  far  as  they  are  held  by  bona  fide  purchasers  for  value 
without  notice,  but,  where  so  held,  constitute  a  valid  claim  against 
the  property,  in  the  hands  of  a  receiver,  for  the  amount  actually 
received  therefor  by  the  company. 

A  contract  by  which  a  street  railway  company,  in  order  to  pro- 
cure a  right  of  way  over  streets  running  through  lands  owned  by  a 

land  company,  guaranteed  that  certain  lots  of  the  land  company 
would  become  worth  a  certain  price,  and  agreed  to  pay  the  differ- 

ence between  such  price  and  what  the  lots  would  bring  at  auction, 
is  not  ultra  vires. — ( Vandeveer  v.  Asbury  Park  &  B.  St.  Ry.  Co.,  82 
Fed.  Rep.  355. ) 

New  York. — A  company  owning  a  tract  of  land  near  a  city 
agreed  with  another  company,  formed  to  purchase  it,  to  construct 
and  operate  an  electric  street  railroad  over  said  land,  connected 
with  the  street  railroad  of  said  city,  and  operate  its  cars  "as  often  as 
once  every  half  hour  from  7  A.  M.  to  8  P.  M.  of  each  day,  as  such 
street  railroads  are  usually  run,"  and  that  on  failure  to  do  so  it 
would  restore  the  purchaser  to  the  position  occupied  by  it  when  the 
contract  was  made,  and  pay  $5000  as  liquidated  damages.  Held, 
that  the  vendee  was  entitled  to  a  specific  performance  of  said  alter- 

native covenant  where  the  vender  performed  its  covenants,  except 
that  during  one  winter,  when  there  were  unusually  heavy  snows, 
accompanied  by  high  winds,  blockading  the  road,  no  cars  were  run 
over  the  line  for  several  days,  though  the  vender  did  not  willfully 
neglect  its  duties  under  the  contract. — ( Buffalo  &  L.  Land  Co.  v. 
Belleville  Land  &  I.  Co.,  47  N.  Y.  Supp.  721. ) 

LIABILITY  FOR  NEGLIGENCE 

Illinois. — Evidence  on  the  part  of  plaintiff  showing  that  she 
allowed  an  east  bound  street  car  to  pass  before  attempting  to  drive 
northward  over  defendant's  tracks,  and  that  as  she  approached  she 
looked  to  the  east,  but  could  see  nothing  but  the  east  bound  train, 
until  she  reached  the  north  track,  when  she  then  discovered  a  train 
coming  from  the  east,  and  for  the  first  time  heard  the  bell  sounded, 
and  other  evidence  showing  that  a  large  wagon  moving  in  front  of 
the  west  bound  car  obstructed  the  gripman's  view  until  the  wagon 
cleared  the  track,  and  that  then  the  speed  of  the  west  bound  train 
was  suddenly  increased,  and  just  at  that  moment  the  gripinan  dis- 

covered plaintiff's  buggy  12  ft.  away,  and  could  not  prevent  a  colli- 
sion, is  sufficient  to  sustain  a  verdict  for  plaintiff. — (West  Chicago 

St.  Ry.  Co.  v.  McCullum,  48  N.  E.  Rep.  424. ) 
Illinois. — It  is  not  negligence  per  se  to  attempt  to  board  a 

moving  cable  car,  but  the  question  is  for  the  jury,  where  there  is 
any  evidence  that  the  one  making  the  attempt  was  exercising  due care. 

The  court  says:  "  In  large  and  populous  cities,  where  cars  are 
constantly  receiving  and  discharging  passengers  at  crossings,  it  is  a 
well  known  fact  that  many  of  such  passengers  board  cars  and  alight 
therefrom  before  such  cars  have  come  to  a  full  stop,  and  that  they 
do  so  usually  with  perfect  safety.  It  is  well  known,  also,  that 
street  car  companies  tacitly  invite  many  passengers  to  board  and 
alight  from  their  cars  by  checking  up  to  a  slow  rate  of  speed,  and 
immediately  starting  up  at  greater  speed  when  the  passenger  is 
safely  abroad  or  has  alighted.  It  would  be  impossible  for  a  court  to 
lay  down  a  rule  as  to  what  particular  rate  of  speed  would  be  suffi- 

cient notice  to  a  passenger  that,  it  he  attempted  to  get  on  or  off,  he 
would  be  held  guilty  of  contributory  negligence.  It  would  also  be 
a  great  hardship,  and  unjust,  to  lay  down  a  general  rule  that  a  pas- 

senger attempting  to  board  a  street  car  while  in  motion  at  all  should 
be  held  in  contributory  negligence." — (North  Chicago  St.  Ry.  Co. v.  Wiswell,  48  N.  E.  Rep.  407.) 

New  York. — Plaintiff,  while  waiting  for  a  surface  car,  saw  that 
there  were  vehicles  standing  not  far  up  the  avenue.  He  boarded  an 
open  car  going  up  town,  and,  though  he  might  without  difficulty 
have  walked  into  the  car,  he  remained  standing  on  the  footboard, 
which  ran  along  lengthwise,  and  he  was  struck  by  the  hub  of  one 
of  the  vehicles  he  had  seen,  and  was  injured.  Held,  that  plaintiff 
did  not  show  freedom  from  contributory  negligence. — (Casperov. 
Dry  Dock  &  E.  B.  R.  Co.,  47  N.  Y.,  Supp.  961.) 

Maryland. — Where  a  passenger  on  an  electric  car  was  injured 
by  the  breaking  of  the  trolley  wire,  which  fell  upon  him  while  on 
the  back  platform  of  the  car,  if  the  accident  was  caused  by  a  latent 
defect,  which  defendant  could  not  discover  by  reasonable  examina- 

tion, and  it  employed  suitable  contractors  to  erect  the  wire,  and 
proper  material  and  a  skillful  method  of  construction,  plaintiff 
could  not  recover. — (Baltimore  City  Pass.  Ry  Co.,  v.  Nugent,  38 At.  Rep.  779. ) 

New  Jersey. — It  is  not  contributory  negligence  per  se  to  alight 
from  a  slowly  moving  horse  car,  and,  when  personal  injury  and 
a  suit  for  damages  result  from  so  doing,  it  should  be  left  to  the 
jurv  to  determine,  from  all  the  evidence,  whether  the  proximate 
cause  of  the  accident  was  the  plaintiff's  own  negligence,  or  a  want 
of  proper  care  in  the  control  and  management  of  the  car. — (New 
Jersey  Tr.  Co.  v.  Gardner,  38  At.  Rep.  669.) 

New  York. — A  brake  of  a  surface  car  had  been  out  of  order 
for  more  than  a  month,  and  the  driver  had  notified  the  company 
several  times.  Through  its  defective  condition,  plaintiff,  a  passen- 

ger, rightfully  riding  on  the  platform  was  injured.  Held,  that  the 
company  was  liable.  Van  Brunt,  P.  J.,  and  Ingraham,  J.,  dissent- 

ing.—(Weber  v.  Met.  St.  Ry.  Co.,  47  N.  Y.,  Supp.  812.) 

A  Notable  Book 

"  Carriers  of  Passengers  "  is  the  title  of  a  work  in  two  volumes, 
which  has  just  been  published  by  the  West  Publishing  Company,  of 
St.  Paul,  by  Norman  Fetter,  Esq.  The  work  does  not  treat  of  all 
the  subjects  which  its  title  might  cover;  for  it  is  confined  to  the  mu- 

tual duties  and  obligations  which  exist  between  the  passenger  and 
the  carrier,  and  does  not  treat  of  the  obligations  which  exist  be- 

tween the  carrier  and  the  state,  or  the  obligations  between  rival  or 
competing  carriers  of  passengers.  Hence,  we  find  nothing  of  the 
law  of  franchises,  nothing  upon  the  consolidation  of  companies  or 
the  contracts  between  railroad  companies,  except  so  far  as  they 
affect  the  contract  between  the  carrier  and  the  passenger. 

The  work  gains  point  and  directness  by  this  limitation  of  its 
scope  and  is  notable  for  its  clear  and  concise  statement  of  the  law. 
As  a  book  of  reference  it  fulfills  the  first  requirement  of  usefulness 
in  that,  one  can  turn  almost  immediately  to  any  subject,  and  find  a 
clear  and  concise  statement  of  what  the  author  believes  to  be  the 
law  established  by  the  decisions.  It  is  the  law  of  the  decisions, 
rather  than  the  law,  as  it  ought  to  be,  from  the  commentator's  stand- 

point, that  is  to  be  found  within  the  covers  of  the  work.  As  a  book 
to  stand  upon  the  shelves  of  the  loss  department  of  a  street  railway, 
we  know  of  no  better  upon  the  subject  of  which  it  treats.  No  work, 
dealing  as  it  does  with  the  mass  of  law  upon  negligence,  which  has 
grown  up  since  the  Civil  War,  can  be  beyond  criticism.  Too  little 
space  it  seems  to  us,  is  devoted  to  the  action  arising  out  of  death 
caused  by  negligence;  e.  g. ,  there  being  no  discussion  at  all  of  the 
question  of  what  are  excessive  and  what  are  inadequate  damages  in 
that  action.  It  will  not  do  to  accept  the  author's  excuse  that  the 
statutes,  creating  and  regulating  this  action,  are  not  confined  to  pas- 

sengers, for  the  same  could  be  said  of  all  actions  for  personal  in- 
juries and  would  exclude  most  of  the  contents  of  the  book. 

We  note  too, that  while  false  imprisonment  is  treated  of,  the 
action  of  malicious  prosecution  is  not  referred  to,  although  there  are 
a  number  of  decisions  relating  to  the  passenger's  right  to  bring  such 
an  action. 

Criticism  might  also  be  passed  upon  the  author's  spelling  of 
the  word  "  wilful." The  work  is  one  that  we  can  recommend  as  useful  because  it  is 
clear,  because  it  is  concise,  and  because  great  judgment  has  been 
exercised  in  the  choice  of  citations. 
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Prospects  for  New  Business  in  1898 

In  pursuance  of  a  desire  to  learn  approximately  the 
American  business  immediately  in  sight  for  manufacturers 
of  street  railway  apparatus  and  material,  letters  have  been 
sent  by  the  editors  of  the  Street  Railway  Journal  to  a 
large  number  of  the  most  prominent  street  railway  com- 

panies throughout  the  United  States,  asking  their  plans 
for  extensions  and  improvements  during  the  coming  year. 
Replies  from  many  of  these  companies  follow,  together 
with  a  statement  of  the  new  enterprises  known  to  be 
actually  under  way,  and  probably  to  be  constructed  in 
1898.  The  following  list,  however,  is  not  by  any  means 
complete,  as  many  of  the  companies  written  to  have  re- 

plied that  their  plans  were  not  yet  perfected,  and  no  in- 
formation could  at  the  moment  be  given  out.  Moreover, 

a  large  number  of  new  enterprises  are  waiting  only  for 
franchises  to  be  perfected  before  commencing  work,  the 
capital  having  been  subscribed  and  everything  being 
otherwise  in  shape.  Nevertheless,  the  following  state- 

ments will  give  some  idea  of  the  distribution  of  new  work 
in  the  different  states  of  the  Union. 

ALABAMA 

The  Birmingham  Ry.  &  Electric  Co.  is  putting  new  equipment 
on  the  Ensley  Division,  and  should  conditions  justify,  it  is  the  com- 

pany's intention  to  electrically  equip  the  road  to  Bessemer  in  1898. The  East  Birmingham  line  of  the  Birmingham  Traction  Co., 
will  probably  also  be  equipped  for  electrical  operation. 

ARKANSAS 

A  franchise  has  been  granted  for  an  electric  street  railway  line 
in  Little  Rock,  on  the  north  side  of  the  Arkansas  River  in  what  is 
known  as  North  Little  Rock.  Full  particulars  may  be  obtained  by 
addressing  Maxwell  Coffin,  president,  Bank  of  Little  Rock. 

The  Fort  Smith  Street  Ry.  Co.  expects  to  equip  its  road  with 
electricity  by  May,  1898. 

CALIFORNIA 

The  Oakland,  San  Leandro  &  Hay  ward's  Ry.  Co.  will  add  to 
the  two  parks  already  established  and  maintained,  a  third  which 
will  be  exclusively  for  recreation  purposes,  and  will  contain  a  six 
lap  velodrome,  a  four  lap  cinder  track,  and  baseball  and  football 
ground,  No  extension  or  improvements  otherwise  are  contemplated. 

The  Market  St.  Ry.  Co.,  of  San  Francisco,  will  change  its  Park 
&  Ocean  double  track  steam  line,  4  miles  in  length  (8  miles  single 
track  basis),  and  its  Eighth  Street  horse  car  line,  }i  mile  of  double 
track,  to  electric  lines.  The  salt  water  pipe  line  used  for  condensing 
purposes  will  be  extended  from  the  Bryant  Street  power  house,  I 
mile  further  to  the  Market  and  Valencia  Street  power  house,  at  a 
cost  of  about  $40,000.  Other  changes  and  improvements  may  pos- 

sibly be  made  during  the  year,  but  nothing  further  is  at  present  in 
mind. 

The  Pasadena  &  Los  Angeles  Electric  Ry.  Co.  states  that  it  will 
build  a  5  mile  extension  in  Pasadena.  The  company  also  intends 
to  add  to  its  power  station  considerably  more  power  and  to  change 
from  a  direct  to  an  alternating  current.  The  company  will  spend 
about  138,000  on  this  work.  Some  of  the  contracts  have  already 
been  let. 

COLORADO 

Franchises  have  been  granted  for  an  electric  railway  from  Col- 
orado Springs  to  Cripple  Creek,  and  construction  work  has  just  com- 

menced. The  franchises  have  been  granted  to  Irving  Howbert, 
president  of  the  First  National  Bank  of  Colorado  Springs.  The  road 
will  be  about  30  miles  long. 

Contracts  have  been  let  for  the  construction  of  an  electric  rail- 
way to  run  from  Canon  City  to  Cripple  Creek.  Chas.  W.  Hascall, 

of  Cripple  Springs,  is  one  of  the  promoters. 
CONNECTICUT 

The  Hartford  St.  Ry.  Co.  is  building  a  large  carpenter  shop  and 
adding  to  the  power  house  capacity.  It  has  not  yet  been  determined 
whether  or  not  extensions  will  be  made  in  1898. 

The  Fair  Haven  &  Westville  R.  R.  Co.  and  the  Winchester  Ave. 
R.  R.  Co.,  of  New  Haven,  theNorwalk  Tramway  Co.,  the  Derby  St. 
Ry.  Co.,  the  Middletown  St.  Ry.  Co.,  and  the  Portland  St.  Ry. 
Co.  report  that  no  extensions  or  new  work  are  contemplated. 

The  Norwalk  St.  Ry.  Co.  states  that  it  is  probable,  though  not 
certain,  that  its  system  will  be  extended  to  Roton  Point  early  in 
the  spring,  about  3  miles  of  double  track  being  required. 

The  Hartford-Berlin  third  rail  installation  will  probably  be 
somewhat  extended  during  1898,  but  no  definite  information  is  yet 
ready. 

The  Meriden,  Southington  &  Compounce  Tramway  Co.  intends 
commencing  coustruction  of  about  12  miles  of  road  about  Mar.  15. 
Six  electric  cars  will  be  required.  John  A.  Hurley,  of  Meriden, 
Conn.,  is  treasurer. 

The  Bridgeport  Traction  Co.  will  extend  its  lines  from  South- 

port  to  Westport,  a  distance  of  2)4'  miles,  forming  a  connecting link  from  Bridgeport  to  Stamford,  and  also  from  Paradise  Green 
along  the  River  Road  to  Shelton,  a  distance  of  9  miles,  forming  a 
connecting  link  between  Bridgeport  and  Ansonia. 

The  New  Haven  St.  Ry.  Co.,  has  purchased  Cosy  Beach,  and 
will  fit  it  up  as  a  park  and  pleasure  resort.  It  is  now  extending  its tracks  from  East  Haven  to  this  beach. 

DELAWARE 

The  Wilmington  St.  Ry.  Co.  does  not  intend  to  increase  its 
mileage  or  to  make  marked  improvements  in  any  direction. 

DISTRICT  OF  COLUMBIA 

All  or  nearly  all  the  street  railroads  in  Washington  have  bills 
before  Congress  asking  for  extensions.  Should  these  become  laws, 
there  will  be  a  great  deal  of  work  done. 

The  Capital  Traction  Co.  will  complete  in  1898  the  process  of 
changing  its  cable  lines  to  underground  electric. 

The  Washington,  Arlington  &  Falls  Church  Ry.  Co.  will  prob- 
ably add  3  miles  to  its  trackage,  in  addition  to  double  tracking  a 

small  portion  of  its  present  lines.  Standard  steam  railroad  require- 
ments are  to  be  followed  for  track,  roadbed,  wheels  and  axles.  Ad- 

ditional equipment  of  motors,  trucks  and  car  bodies  will  be  pur- chased. 

The  Key  West  Electric  Light  &  Ry.  Co.  is  preparing  to  enlarge 
its  lighting  plant,  rebuild  and  extend  the  street  railway  system  and 
operate  its  cars  by  electric  power. 

The  Pensacola  Electric  &  Terminal  Co.  has  purchased  a  power 
house  and  commenced  work  on  the  construction  of  an  electric  rail- 

way in  Pensacola.  The  road  will  be  6}4  miles  long  and  will  oper- 
ate seven  cars. 

GEORGIA 

The  Atlanta  Consolidated  St.  Ry.  Co.  intends  to  extend  its 
West  End  line  2  miles  to  Fort  McPherson,  its  Pryor  Street  line  ij{ 
miles  to  Lakewood,  and  its  Edgewood  Avenue  line  2  miles  to  Kirk- 
wood. 

The  Augusta  Ry.  &  Electric  Co.  will  double  track  about  2  miles 
of  road  with  rails  now  on  hand.  It  will  put  in  an  additional  turbine 
water  wheel  and  a  500  h.  p.  three-phase  generator. 

ILLINOIS 

The  City  Electric  Ry.  Co.,  of  Decatur,  contemplates  a  %  mile 
extension  in  the  spring,  but  nothing  definite  has  as  yet  been  de- 
cided. 

The  Bloomington  City  Ry.  will  add  2  miles  to  its  system,  and 
will  probably  increase  its  equipment. 

The  Aurora  St.  Ry.  Co.  will  make  no  change  of  importance  in 
its  city  lines,  but  will  extend  its  interurban  line  (The  Aurora  & 
Geneva  Ry. )  from  Batavia  to  Geneva,  a  distance  of  3  miles.  This 
work  will  be  done  in  the  spring  or  as  soon  as  a  Supreme  Court  deci- 

sion can  be  obtained  on  the  point  whether  a  street  railway  company 
organized  under  the  general  law  has  the  right  of  eminent  domain. 
This  distance  from  Batavia  to  Geneva  is  the  only  gap  in  an  electric 
line  28  miles  long,  joining  Aurora  and  Elgin,  and  passing  through 
eight  smaller  towns. 

The  Joliet  Ry.  Co.  intends  building  4  miles  of  track,  and  will 
add  to  the  power  house  a  600  h.  p.  engine  and  generator. 

The  Springfield  Consolidated  Ry.  Co.,  the  Rockford  Traction 
Co.  and  the  South  Chicago  City  Ry.  Co.  report  no  prospect  of  exten- 
sion. 

The  Chicago  City  Ry.  Co.  will  build  12  miles  of  double  track 
road  and  purchase  fifty  closed  electric  cars.  No  new  buildings  or 
other  equipment  are  in  prospect. 

The  Englewood  &  Chicago  Electric  St.  Ry.  Co.  will  probably 
build  5  or  6  miles  of  new  track  in  the  spring. 

The  Calumet  Electric  St.  Ry.  Co.  is  now  erecting  a  car  house  250 
ft.  X  4°°  ft.  with  a  capacity  of  100  cars.  This  is  the  only  improve- 

ment intended  for  the  coming  year. 
The  Alton  Ry.  &  Illuminating  Co.  may  possibly  purchase  two 

complete  car  equipments  and  install  an  additional  generator,  but 
this  is  not  yet  certain,  and  no  other  railway  improvements  are  in 
contemplation,  though  the  gas  system  owned  by  the  company  may 
be  extended,  and  an  exhaust  steam  heating  system  installed. 

The  West  Chicago  St.  Ry.  Co.,  the  Chicago  &  Jefferson  Urban 
Transit  Co.,  the  Ogden  St.  Ry.  Co.  and  the  Cicero  &  Proviso  St.  Ry. 
Co.  have  not  yet  determined  what  new  work  will  be  done  in  1898. 

The  Aurora,  Yorkville  &  Morris  Electric  Ry.  Co.,  expects  to 
commence  construction  on  a  new  36  mile  electric  line,  the  first  part 
of  January,  1898.  N.  J.  Aldrich,  of  Aurora,  111.,  is  interested  in  the road. 

The  St.  Louis  &  Belleville  Electric  Ry.  Co.,  of  East  St.  Louis, 
111.,  expects  to  construct  a  14  mile  electric  railway  in  1898.  John  A. 
Day,  of  Belleville,  111.,  is  president  of  the  company. 

The  Peoria  &  Pekin  Traction  Co.  has  let  contracts  for  the  con- 
struction of  an  electric  railway  between  Peoria  and  Pekin,  a  distance 

of  10  miles.    W.  T.  Irwin,  of  Peoria,  is  interested. 
The  North  Shore'Interurban  Ry.  Co.,  successor  to  the  Bluff  City Electric  St.  Ry.  Co.,  of  Waukegan,  intends  to  extend  its  line  to 

Evanston. INDIANA 
The  Indiana  Traction  Co.,  which  has  succeeded  to  the  property 

and  franchises  of  the  Indianapolis,  Anderson  &  Marion  Ry.  Co., 
will  commence  work  on  its  line  from  Marion  to  Alexandria,  as  soon 
as  the  weather  permits,  and  expects  to  have  it  in  operation  by  June  1. 
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About  4  miles  of  track  have  already  been  laid,  and  one  power  bouse 
is  being  equipped. 

The  Lake  Cities  Electric  Ry.  Co.,  of  Michigan  City,  does  not 
intend  building  new  mileage  or  making  improvements  otherwise. 

The  Evansville  St,  R.  R.  Co.  reports  that  no  new  mileage  or 
new  equipment  is  contemplated. 

The  Michigan,  Indiana  &  St.  Louis  Electric  Ry.  Co. ,  of  Goshen, 
Ind.,  intends  to  build  a  40  mile  electric  railway  from  Goshen  to  St. 
Louis,  Ind.  F.  Gilmore,  59  Dearborn,  St.,  Chicago,  111.,  is  inter- 

ested in  the  enterprise. IOWA 

The  State  Electric  Co.,  of  Clinton,  will  make  no  extensions,  but 
will  relay  a  part  of  its  tracks  with  a  heavier  rail. 

The  Dubuque  St.  Ry.  Co.  will  extend  its  lines  2  miles  into  the 
suburbs  to  a  park  resort  now  being  laid  out. 

The  Des  Moines  City  Ry.  Co.  has  no  extensions  in  contem- 
plation. 

The  Boone  Electric  St.  Ry.  &  Light  Co.  will  add  4  miles  to  its 
system  early  in  1898,  building  a  line  to  the  Des  Moines  River  to 
reach  a  40  acre  park  to  be  opened  this  )  ear.  There  will  be  added  to 
the  company's  tquipment  one  45  ft.  motor  car  with  two  50  h.  p. motors,  one  32  ft.  car  with  two  35  h.  p.  motors,  six  open  trailers  and 
one  100  h.  p.  generator.  The  track  will  be  of  standard  gage,  and  the 
rail  will  be  60  lb.  T.  Chicago  bonds  and  the  West  End  overhead 
construction  have  been  adopted.  The  new  improvements  will  cost 
approximately  $40,000. 

The  Omaha  &  Council  Bluffs  Ry.  &  Bridge  Co.  will  build  no 
new  track  or  construct  new  buildings  in  1898,  but  will  re-equip  the 
power  house  with  new  machinery,  calling  for  about  800  h.  p.  in 
engines,  generators  and  boilers.  It  will  purchase  in  the  near  future 
sixteen  heavy  motor  equipments  for  interurban  traffic  between 
Omaha  and  Council  Bluffs. 

The  Sioux  City  Traction  Co.  will  rebuild  about  2  miles  of  the 
existing  track,  the  material  for  which  is  already  on  hand.  No  new 
equipment  or  buildings  are  in  contemplation. 

The  Tri-City  Ry.  Co.,  of  Davenport,  will  replace  the  equipment 
of  its  power  station  in  Rock  Island,  with  new  dynamos  and  engines. 

The  Burlington  Electric  Ry.  Co.  expects  to  make  an  extension  to 
West  Burlington  during  the  coming  summer.  This  extension  will  be 
about  3)2  miles  long.  The  company  is  also  going  to  add  a  500  k.  w. 
machine  to  its  power  station  equipment. 

KANSAS 

The  Pittsburg,  Froutenac  &  Suburban  Ry.  Co.  intends  extend- 
ing its  line  to  Fieming,  Weir  City  and  Scammon,  a  distance  of  12 

miles.  This  will  necessitate  adding  to  car  and  power  equipment. 
The  survey  for  the  line  has  already  been  made,  and  the  right  of  way 
partially  secured. 

Willard  E.  Winner,  of  Lansing,  Kan.,  has  secured  a  franchise 
for  an  electric  railway  between  Leavenworth  and  Lansing.  Assur- 

ance is  given  that  this  road  will  be  built. 
The  Wichita  Ry., Light  &  Power  Co.,  will  rebuild  its  road,  equip 

with  electricity  and  double  the  number  of  cars. 

KENTUCKY 

It  is  stated  that  the  Ashland  &  Catlettsburg  St.  Ry.  Co.,  will 
extend  its  lines  from  Catlettsburg  to  Huntington,  W.  Va. 

The  Paducah  St.  Ry.  Co.  will  build  something  over  1  mile  of 
track,  and  is  now  erecting  a  new  central  power  station  for  the  pur- 

pose of  consolidating  the  two  stations  at  present  operated  separately. 
The  Park  Theatre  will  be  remodeled  and  enlarged  in  the  spring. 

The  Louisville  Ry.  Co.  is  not  contemplating  any  important  ex- 
tensions, but  now  has  under  construction  a  large  machine  and 

repair  shop  which  will  be  ready  for  occupancy  within  a  few  months. 
The  capacity  of  the  power  house  will  be  very  materially  increased 
by  the  addition  of  large  generators  and  engines. 

The  Passenger  &  Belt  Ry.  Co.,  of  Lexington,  has  no  new  work 
in  contemplation. 

LOUISIANA 

The  Orleans  &  Jefferson  Ry.  Co.,  of  New  Orleans,  has  let  con- 
tracts for  the  construction  of  a  17  mile  electric  railway  in  New 

Orleans.    Robt.  R.  Zell,  is  chief  engineer  of  the  road. 

MAINE 

The  Penobscot  Central  R.  R.  of  Bangor,  expects  to  build  to 
Charleston  (Me.)  in  the  spring.  All  rights  are  granted,  and  the 
hue  will  run  from  Bangor  to  Kenduskeag,  Corinth  and  Charleston, 
a  distance  of  26  miles.    F.  O.  Beed,  of  Bangor,  is  interested. 

The  Bangor,  Hampden  &  Winterport  R.  R.  Co.  expects  to  ex- 
tend to  Winterport — 1S  miles.  It  now  runs  to  Hampden,  a  distance of  6  miles. 
The  Portland  R.  R.  Co.  will  build  some  new  track  in  189S,  but 

how  much  is  as  yet  uncertain,  A  new  car  house  of  about  seventy-five 
cars'  capacity  will  be  constructed,  and  ten  new  cars  will  be  added  to 
the  equipment.  Some  slight  additions  will  be  made  to  the  park 
property. 

The  Portland  &  Yarmouth  R.  R.,  which  is  now  nearly  com- 
pleted will  be  opened  in  the  spring. 

The  Portland  &  Cape  Elizabeth  R.  R.  Co  has  not  yet  fully  de- 
termined the  extent  of  its  track  work  to  be  done  this  year,  but  the 

probabilities  are  that  no  more  than  y2  mile  will  be  built,  of  which 
all  the  material  is  now  in  hand.  No  additions  to  power  station  or 
equipment  will  be  made. 

The  Somerset  Traction  Company,  of  Skowhegan,  is  contemplat- 
ing no  new  work. 

MASSACHUSETTS 

The  Hingham  St.  Ry.  Co.  will  spend  about  $6000  in  extensions 
and  improvements  of  its  track. 

The  Newton  St.  Ry.  Co,  has  plans  on  foot  for  extensions,  but 
franchises  are  not  yet  secured. 

The  Globe  St.  Ry.  Co.,  of  Fall  River,  and  the  Interstate  Con- 
solidated St.  Ry.  Co.,  of  North  Attleboro,  have  no  new  work  in  con- 

templation. 
The  West  End  St.  Ry.  Co.,  of  Boston,  will  perfect  its  plans  for 

the  coming  year  within  the  next  sixty  days. 
The  Worcester  Consolidated  St.  Ry.  Co.  is  intending  to  extend 

its  tracks  8  miles  to  the  town  of  Grafton.  Contracts  have  been 
made  for  a  1000  h.  p.  Lake  Erie  engine,  and  800  k.  w.  General  Elec- 

tric generator. 
The  Lowell  &  Suburban  St.  Ry.  Co.  and  the  Lowell,  Lawrence 

&  Haverhill  St.  Ry.  Co.  are  co-operating  in  the  building  of  a  line 
between  Lowell  and  Lawrence,  through  the  towns  of  Tewksbury  and 
Andover  on  the  south  side  of  the  Merrimac  River.  This  line  will 
be  operated  jointly.  About  7  miles  of  track  will  be  built,  and  cars 
and  teed  wire,  but  no  power  station  equipment,  will  be  required. 

The  Brockton  St.  Ry.  Co.  will  probably  build  a  short  section  of 
track  in  some  locations  in  Brockton. 

The  Boston,  Milton  &  Quincy  St.  Ry.Co.,of  Milton,  has  applied 
for  franchises  to  construct  a  line  connecting  the  Brockton  system 
and  the  West  End  system  of  Boston,  by  which  there  will  be  com- 

pleted a  direct  line  trom  Brockton  to  Boston.  There  is  a  strong 
possibility  that  this  line  will  be  built  this  year. 

The  Lynn  &  Boston  R.  R.  Co.  will  substitute  about  12  miles  of 
9  in.  girder  rail  for  the  present  flat  rail;  will  run  additional  feed 
wires  in  parts  of  its  system,  and  will  add  a  1150  h.  p.,  direct  coupled 
engine  and  generaror  in  the  Chelsea  station. 

The  Northampton  St.  Ry.  Co.  will  build  about  2  miles  of  track, 
but  no  additional  equipment  will  be  required. 

The  Northampton  &  Amherst  St.  Ry.  Co.  will  probably  build 
and  equip  a  7  mile  line  between  the  two  cities  named. 

The  Bridgewater,  Whitman  &  Rockland  St.  Ry.  Co.  will  expend 
about  #85,000  in  the  construction  of  its  road. 

The  Woronoco  St.  Ry.  Co.  will  extend  its  lines  through  West- field. 

The  Quincy  &  Boston  St.  Ry.  Co.  will  extend  its  lines  and  erect a  new  car  shed. 
The  Worcester  &  Clinton  St.  Ry.  will  probably  be  constructed 

in  the  spring.    Chas.  E.  Dresser,  Leominster,  Mass.,  is  secretary. 
The  Framingham  Union  St.  Ry.  Co.  will  probably  equip  its 

horse  car  lines  with  electricity  in  the  spring. 

MICHIGAN 

The  Michigan  Traction  Co.,  of  Kalamazoo,  will  probably  build 
about  1J2  miles  in  Kalamazoo,  and  is  now  arranging  for  material, 
etc.,  necessary  to  connect  Kalamazoo  and  Battle  Creek,  a  distance 
of  23  miles.  A  resort  company  at  Gull  Lake  will  probably  invest 
about  #20,000  in  buildings  at  that  place  in  the  early  spring. 

The  Ann  Arbor  &  Ypsilanti  Electric  Ry.  Co.  does  not  intend 
building  new  track,  but  will  secure  a  Detroit  terminus  through  the 
new  line  of  the  Detroit,  Y'psilanti  &  Ann  Arbor  R.  R.  Co.,  J.  D. 
Hawkes,  president,  who  may  be  addressed  at  the  Peninsular  Savings 
Bank  Building,  Detroit,  Mich. 

The  Muskegon  St.  Ry.  Co.  has  no  intentions  in  the  line  of  new 
work. 

The  Consolidated  St.  Ry.  Co.,  of  Grand  Rapids,  has  deferred 
action  upon  work  until  learning  the  decision  of  the  Common 
Council  in  regard  to  its  application  for  changes  in  its  franchise. 

The  Bay  Cities  Consolidated  St.  Ry.  Co.  expects  to  rebuild 
about  3  miles  of  track,  to  buy  some  new  rolling  stock,  and  make 
some  improvements  on  Winona  Beach, 

MISSOURI 

The  Southwest  Missouri  Electric  Ry.  Co.  contemplates  no  exten- 
sions or  improvements  during  the  coming  year. 

The  Metropolitan  St.  Ry.  Co.,  of  Kansas  City,  will  purchase 
additional  machinery  at  a  cost  of  about  $75,000,  and  will  change  the 
motive  power  of  its  Fifth  Street  line  from  cable  to  electricity. 

The  Northeast  Electric  Ry.  Co.,  of  Kansas  City,  will  build  a  6 
mile  extension. 

The  Metropolitan  St.  Ry.  Co.  reports  that  it  has  not  fully  de- 
cided just  what  improvements  will  be  made  but  it  is  probable  that 

it  will  change  one  cable  line  to  electricity,  build  8  or  10  miles  of  new 
electric  construction  and  increase  the  generator  capacity  of  its  power 
house. 

NEBRASKA 

The  Omaha  St.  Ry.  Co.  has  made  contracts  for  forty  new  cars 
and  motor  equipments,  and  one  850  k.  w.  generator,  direct  con- 

nected to  Allis  engines.  Considerable  new  mileage  will  be  built, 
all  to  be  completed  before  June  1. 

NEW  HAMPSHIRE 

The  Laconia  St.  Ry.  Co.  has  no  new  work  in  contemplation. 
The  Nashua  St.  Ry.  Co.  will  probably  spend  about  #35,000  in 

extensions. 
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NEW  JERSEY 

The  Camden,  Gloucester  &  Woodbury  St.  Ry.  Co.  has  no  new 
work  in  contemplation. 

The  Camden  &  Suburban  Ry.  system  will  probably  be  extended 
to  Haddonfield,  and  also  along  the  river  front  for  some  distance 
east  of  the  city. 

The  Trenton  Passenger  Ry.  Co.  expects  to  lay  2  miles  of  track. 
The  Brunswick  Traction  Co.,  of  New  Brunswick,  will  extend  its 

road  to  Perth  Amboy  and  to  Dunellan,  to  connect  with  Plainfield. 
The  Consolidated  Traction  Co.,  of  Jersey  City,  will  build  about 

10  miles  of  new  line  in  Jersey  City. 
The  Paterson  Ry.  Co.  has  under  consideration  several  exten- 

sions, but  is  unable  to  give  definite  information  at  this  time. 
NEW  YORK 

The  Metropolitan  St.  Ry.  Co.  of  New  York  City,  expects  to 
complete  its  underground  conduit  work  on  Madison  Avenue,  Eighth 
Avenue,  Second  Avenue,  Thirty-fourth  Street,  and  Twenty-third 
Street  in  1898.  It  is  possible  that  compressed  air  cars  will  be  put  in 
operation  on  Twenty-eighth  and  Twenty-ninth  Streets. 

The  Third  Ave.  R.  R.  Co.  will  complete  the  underground  con- 
duit system  of  its  Forty-second  Street  line,  and  on  its  Dry  Dock  & 

East  Broadway  line;  and  it  is  probable  that  the  legal  difficulties  in 
connection  with  the  securing  of  the  Kingsbridge  franchise  will  be 
settled  in  such  a  way  as  to  permit  the  construction  already  com- 

menced to  be  completed  in  1898. 
The  Buffalo,  Tonawanda  &  Niagara  Falls  Electric  R.  R.  Co. 

expects  to  build  in  the  summer  a  second  line  of  road  between  Buffalo 
and  Tonawanda  along  the  Niagara  River;  to  double  track  the  pres- 

ent line  of  the  Tonawanda  St.  Ry.  Co.  through  North  Tonawanda, 
and  to  build  a  double  track  road  to  the  New  York  State  Reservation 
Park  at  Niagara  Falls,  making  a  complete  double  track  system 
between  Buffalo  and  Niagara  Falls— 44  miles  in  length,  including 
the  9  miles  now  operated  by  the  Tona  wanda  Electric  Ry.  Co.  and 
the  Tonawanda  St.  Ry.  Co.  These  9  miles  will  be  thoroughly  over- 

hauled and  improved. 
The  Binghamton  R.  R.  Co.  has  no  definite  intentions  to  build 

new  track,  but  has  a  franchise  for  a  line  from  Union  to  Maine  which 
may  possibly  be  constructed.  There  will  be  some  additions  to  the 
power  station  equipment,  but  to  what  extent  is  not  yet  decided. 

The  Lewiston  &  Youngstown  Frontier  Ry.  Co.,  of  Lewiston, 
will  construct  a  freight  yard  at  Youngstown,  with  trackage  of  about 
800  ft.  in  length.  The  company  desires  to  lease  its  park  to  respon- 

sible parties,  to  be  equipped  with  various  kinds  of  summer  amuse- ments. 
The  Niagara  Falls  &  Suspension  Bridge  Ry.  Co.,  the  Middle- 

town-Goshen  Traction  Co.,  the  Geneva,  Waterloo,  Seneca  Falls  & 
Cayuga  Lake  Traction  Co.,  the  Fonda,  Johnstown  &  Gloversville 
R.  R.  Co.,  and  the  Jamestown  St.  Ry.  Co.  have  no  new  work  in 
prospect. 

The  Port  Jervis  Electric  Ry.  Co.  is  at  present  building  a  part  of 
its  road,  which  will  eventually  extend  to  Milford.  W.  P.  Richard- 

son, of  Goshen,  should  be  addressed. 
The  Mountain  Lake  Ry.  Co.,  of  Gloversville,  is  now  building. 
The  Brooklyn  Heights  R.  R.  Co.  will  equip  for  electric  opera- 
tion the  recently  purchased  Sea  Beach  Ry.,  formerly  operated  as  a 

steam  road,  extending  from  Sixty-fifth  Street,  Brooklyn,  to  Coney 
Island.  The  company  will  purchase  100  cars  for  its  general  and 
summer  business.  Two  2000  h.  p.  engines  and  two  1600  k.  w.  gen- 

erators are  now  under  contract  and  will  be  installed  in  the  eastern 
power  station  early  in  the  year.  Work  may  be  commenced  on  two 
extensions,  amounting  to  20  miles  of  single  track, in  the  early  spring. 

The  Elmira  Municipal  Improvement  Co.  intends  building  i860 
ft.  of  new  track  as  an  extension  of  the  West  Water  Street  line, 
which  will  open  up  park  property  recently  purchased. 

The  Greenbush  &  Nassau  Ry.  &  Power  Co.,  will  build  its  line 
in  1898. 

The  New  York,  Elmsford  &  White  Plains  will  probably  build 
from  White  Plains  to  Mamaroneck. 

The  Buffalo  &  Depew  Ry.  Co.,  will  construct  a  line  at  once. 
Geo.  A.  Ricker,  703  Ellicott  Square,  Buffalo,  is  chief  engineer. 

The  Catskill  Electric  Ry.  will  piobably  be  built  in  the  spring. 
Louis  E.  Robert,  290  Halsey  Street,  Brooklyn,  is  president  of  the 
company. 

There  will  undoubtedly  be  an  immense  amount  of  street  rail- 
way material  required  within  a  radius  of  100  miles  of  New  York 

City,  in  Brooklyn,  Westchester  County  and  New  Jersey,  but  it  is 
impossible  to  state  anything  very  definite  at  this  time. 

NORTH  CAROLINA 

The  Winston-Salem  Ry.  &  Electric  Co.,  will  substitute  foj 
steam  power  in  the  statioii  now  running  its  lines,  electric  power 
from  Yadkin  River  through  a  10,000  volt  transmission  system. 

The  Morgantown  &  Blowing  Rock  Electric  Ry.  Co.  expects  to' build  a  30  mile  line  soon.  W.  C.  Ervin,  of  Morgantown,  is  secretary. 

OHIO 
The  Toledo  &  Maumee  Valley  Ry.  Co.,  and  the  Toledo,  Bowling 

Green  &  Fairmount  Ry.  Co.  will  erect  a  power  station  to  be  in 
operation  about  Sept.  1.  This  station  will  be  equipped  with  two 
40  in.  turbine  wheels,  two  150  k.  w.  generators  and  one  150  h.  p. 
booster.  The  station  will  be  located  on  a  68  ft.  water  tower,  the 
water  coming  from  the  Cincinnati  and  Erie  Canal.  The  current 
will  be  carried  about  15  miles. 

The  Springfield  Ry.  Co.  is  now  erecting  a  33  ft.  X  7°  ft.  paint 

shop,  will  install  a  250  h.  p.  engine  and  generator  shortly,  and  will 
extend  its  line  about  3  miles  in  Springfield  and  vicinity. 

The  Mahoning  Valley  Ry.  Co.,  of  Youngstown,  will  extend  its 
line  in  the  early  spring  2 ]/z  miles  from  Haselton  to  Struthers,  and 
will  install  additional  boiler,  engine  and  generator  units  in  the 
power  station  at  Niles. 

The  Cincinnati  St.  Ry.  Co.  does  not  intend  making  extensions 
this  year,  but  will  reconstruct  from  30  to  40  miles  of  existing  tracks with  heavy  rails. 

The  Akron  St.  Ry.  &  Illuminating  Co.,  the  Columbus  Central 
Ry.  Co.,  the  City  Ry.  Co.,  of  Dayton,  and  the  Cleveland  City  Ry. 
Co.,  do  not  intend  making  extensions  in  1898. 

The  Columbus  St.  Ry.  Co.  and  the  Zanesville  Ry.  &  Electric 
Co.  have  not  completed  their  plans  for  the  coming  year. 

The  Toledo  Traction  Co.  may  make  some  additions  to  its  park 
property  at  the  opening  of  the  season'  and  may  decide  later  to  pur- chase some  cars,  but  nothing  definite  has  as  yet  been  settled  upon. 

The  Cleveland  Electric  Ry.  Co.  does  not  expect  to  make  any 
extensions,  nor  to  add  much  to  buildings  or  power  station  properties. 

The  East  Liverpool,  Fredericktown  &  Lisbon  R.  R.  Co..  will 
construct  an  18  mile  electric  railway  in  the  spring.  Daniel  Moyn- 
ahan,  of  Niles,  O.,  is  interested. 

The  Tri-City  Electric  Interurban  Ry.,  of  New  London,  O.,  will 
probably  build  i6><  miles  of  its  line  at  once.  B.  J.  Hauk,  of  New 
London,  is  engineer. 

The  Cincinnati  &  Hamilton  Electric  St.  Ry.  Co.  is  planning  to 
build  a  long  interurban  road. 

The  Dayton  &  Western  Traction  Co.  has  let  contracts  for  an 
electric  railway  between  Dayton  and  Eaton. 

PENNSYLVANIA 

The  Scranton  Ry.  Co.  will  construct  from  2  to  4  miles  of  new 
track  and  may  possibly  build  a  new  car  house. 

The  Lehigh  Traction  Co.,  of  Hazelton,  has  not  decided  upon 
any  extensions,  but  certain  ones  may  nevertheless  be  built  if  busi- 

ness conditions  improve. 
The  Union  Traction  Co.,  of  Philadelphia,  does  not  intend  mak- 
ing any  additions  to  its  equipment  during  the  coming  year. 
The  New  Castle  Traction  Co.  does  not  propose  making  exten- 

sions or  constructing  new  buildings,  but  important  additions  will 
be  made  to  the  park  features  in  the  way  of  a  large  lake,  summer 
theatre  and  baseball  park. 

The  Schuylkill  Valley  Traction  Co.,  of  Norristown,  contem- 
plates an  extension  of  14  miles  to  Ambler,  Royersford  and  Spring 

City.  If  this  is  made,  an  additional  engine,  generator  and  boiler 
300  k.  w.  capacity  will  be  required. 

The  Wilkesbarre  &  Northern  R.  R.  Co.  expects  to  change  its 
motive  power  from  steam  to  electricity,  which  will  call  for  power 
house  equipment,  overhead  construction,  cars,  etc.  The  power 
station  and  car  house  are  already  built. 

The  Fairmount  Park  Transportation  Co.,  of  Philadelphia,  will 
make  no  extensions,  but  will  add  to  its  pleasure  park  a  new  casino, 
costing  $30,000,  and  a  bicycle  track.  The  contract  has  been  let  for the  casino. 

The  Roxborough,  Chestnut  Hill  &  Norristown  Ry.  Co.,  The 
Erie  Electric  Motor  Co.,  the  Pennsylvania  Traction  Co. ,  of  Lancaster, 
the  United  Traction  Co.,  of  Reading,  the  Williamsport  Passenger 
Ry.  Co.,  the  Wilkesbarre  &  Wyoming  Valley  Traction  Co.,  the 
Johnstown  Passenger  Ry.  Co.  and  the  Harrisburg  Traction  Co.  do 
not  intend  making  extensions  or  adding  to  equipment. 

Construction  work  has  been  commenced  on  the  Lewisburg, 
Milton  &  Watsontown  Passenger  Ry.  The  road  will  be  10  miles  long. 

The  Philadelphia  &  Merion  Ry.  Co.  is  preparing  to  begin  the 
work  of  constructing  its  road. 

The  Bucks  County  Ry.  Co.  is  expecting  to  build  a  1 2  mile  ex- 
tension. T.  F.  Deegan,  540  Drexel  Building,  Philadelphia,  is  con- tractor. 

RHODE  ISLAND 

The  Union  R.  R.  Co.,  of  Providence,  has  no  new  work  in  con- 
templation. 

The  Middle  town  &  Portsmouth  St.  Ry.  Co.  has  secured  all 
franchises  and  expects  to  build  an  18  mile  line  in  the  spring. 
Tucker,  Anthony  &  Co.,  of  Boston,  are  financing  the  work. 

SOUTH  CAROLINA 

The  Charleston  St.  Ry.  Co.  will  add  another  generator  to  its 
power  plant,  but  will  not  extend  its  mileage  or  construct  new  build- ings. 

TENNESSEE 

The  Chattanooga  Rapid  Transit  Co.  will  build  a  10  mile  exten- sion in  the  spring. 
The  Nashville  St.  Ry.  has  no  new  work  in  contemplation. 

TEXAS 

The  Dallas  &  Oak  Cliff  Electric  Ry.  will  make  no  changes  of 
any  kind  in  1898. 

The  Dallas  Rapid  Transit  &  Terminal  Ry.  Co.  will  build  no  ad- 
ditional mileage  nor  erect  new  buildings,  but  may  possibly  add  some- 

thing to  power  station  equipment  and  rolling  stock,  though  nothing 
is  definitely  determined  as  yet. 

The  Galveston  City  Ry.  Co.  and  the  San  Antonio  St.  Ry.  Co. 
have  no  new  work  in  contemplation. 
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The  Ogden  Electric  Ry.  Co.  and  the  Salt  Lake  City  R.  R.  Co. 

have  no  plans  for  improvements  or  extensions  at  present  perfected. 
VERMONT 

The  St.  Johnsbury  St.  Ry.  Co.  intends  to  consttuct  its  line  and 
have  it  in  operation  by  July  r,  1898.  F.  C.  Kennedy,  of  Burling- 

ton, Vt.,  is  president. 
The  Bennington  &  Hoosick  Valley  Ry.  Co.  will  probably  build 

its  line. 
VIRGINIA 

The  Norfolk  St.  R.  R.  will  probably  make  some  extensions  of 
track,  but  to  what  extent  is  not  yet  decided.  A  contract  will  shortly 
be  placed  for  fifteen  to  twenty  new  summer  cars  complete  and  for 
an  extension  to  car  house,  giving  an  increased  capacity  of  twenty- 
five  cars,  the  construction  to  be  of  brick  and  iron.  A  condenser 
plant  will  also  be  placed  in  the  power  house. 

The  Richmond  Traction  Co.  and  the  Roanoke  St.  Ry.  Co.  have 
no  new  work  in  contemplation. 

WASHINGTON 

The  Washington  Water  Power  Co.,  of  Spokane,  has  no  plans  for 
new  equipments  or  extensions. 

WISCONSIN 

The  Milwaukee  Electric  Ry.  &  Light  Co.  will  equip  its  new 
double  track  electric  line  from  the  terminus  of  its  Oakland  Avenue 
line  to  Whitefish  Bay,  a  distance  of  2)^  miles;  and  its  Lake  Park 
electric  line  will  be  extended  1  mile  norih.  Two  1000  k.  w.  engine 
generator  units  and  a  2000  lamp  arc  light  plant  will  be  installed 
within  the  next  six  months  in  an  addition  to  the  present  power 
house  now  building.  In  the  River  Street  power  house  the  present 
installation  of  eighteen  marine  boilers  will  be  replaced  with  water 
tube  boilers  of  large  capacity.  About  $500,000  will  be  expended  on 
the  combined  railway  and  lighting  plant  within  the  next  year.  The 
company  has  just  secured  control  of  the  Milwaukee  &  Wauwatosa 
Motor  Railway  (dummy  line);  the  Waukesha  Beach  Railway  (run- 

ning from  Waukesha  to  Pee waukee  Lake),  and  the  North  Green- 
field &  Waukesha  Electric  Railway,  which  is  the  connecting  link 

between  the  Milwaukee  svstem  and  the  Waukesha  Beach  Railway. 
Track  will  be  laid  from  North  Greenfield  to  Waukesha,  a  distance 
of  13  miles,  in  the  early  spring,  so  as  to  open  a  through  line  between 
Milwaukee  to  Peewaukee  Lake  by  May  30.  The  Milwaukee  &  Wau- 

watosa line  will  probably  be  equipped  electrically,  and  in  prepara- 
tion for  this  a  2000  ft.  viaduct  over  the  Menominee  Valley  is  being 

reconstructed  and  strengthened. 
The  Belle  City  St.  Ry.  Co  of  Racine,  has  no  new  work  in  con- 

templation. 
The  Milwaukee,  Racine  &  Kenosha  Electric  Ry.  Co.  expects  to 

extend  its  line  through  the  city  of  Kenosha  in  the  spring.  This 
company's  business  is  strictly  an  interurban  business  between  Ken- 

osha and  Milwaukee.  The  company  does  not  expect  to  add  any- 
thing to  its  power  station,  but  intends  to  develop  a  large  park,  mid- 

way between  Racine  and  Kenosha  on  its  lines. 

CANADA 

The  Winnipeg  Electric  St.  Ry.  Co.  and  the  London  St.  Ry.  Co. 
have  no  plans  for  extensions  or  improvements. 

The  St.  John  (N.  B.)  St.  Ry.  Co.  will  probably  make  some 
short  extensions.  Work  has  been  going  on  for  more  than  a  year  in 
remodeling  and  extending  the  power  house,  and  about  $150,000  is 
being  and  has  been  expended  in  extensions  to  buildings,  steam  and 
electric  piant. 

The  Niagara  Falls  Park  &  River  Ry.  Co.  will  build  no  new 
mileage,  but  is  installing  two  500  h.  p.  alternating  generators  for 
the  sale  of  po  a  er  for  commercial  purposes. 

The  Kingston,  Portsmouth  &  Cataraqui  Electric  Ry.  Co.  will 
add  about  2  miles  of  track  to  its  system. 

The  Montreal  St.  Ry.  Co.  and  the  Montreal  Park  &  Island  Ry. 
Co.  have  no  new  work  in  contemplation. 

NEWS  OF  THE  flONTH 

Two  suburban  cars,  carrying  some  twenty  passengers  and  both 
running  at  a  speed  of  25  miles  an  hour,  collided  on  the  Detroit 
(Mich.)  &  Oakland  Electric  Railroad  on  Dec.  4.  Three  men  were 
instantly  killed  and  a  score  of  persons  more  or  less  injured.  The 
exact  cause  of  the  accident  is  not  fully  known.  According  to  the 
schedule  a  car  leaves  each  end  of  the  line  Detroit  and  Pontiac,  every 
hour,  and  there  are  three  sidings  along  the  road.  On  the  day  the 
accident  occurred,  the  cars  were  behind  time.  The  one  bound  south- 

ward for  Detroit  had  passed  an  outbound  car  at  the  switch  2  miles 
from  Pontiac,  the  crew  apparently  being  ignorant  of  the  fact  that 
another  outbound  car  was  approaching  them  less  than  2  miles  dis- 

tant. The  weather  was  foggy  and  the  rails  slippery  from  the  sleet 
which  had  been  falling.  The  collision  came  near  a  gravel  pit  about 
midway  between  Pontiac  and  Birmingham,  at  the  foot  of  two  steep 
grades,  down  which  the  cars  ran  at  full  speed.    The  impact  was 

terrific.  The  cars  were  driven  half  through  each  other  and  crushed 
to  pieces.  The  superintendent  of  the  line,  John  Savage,  was  one  of 
the  persons  killed. 

The  question  of  a  3  cent  fare  is  again  up  for  discussion  in  De- 
troit. A  local  Detroit  paper  says  that  a  report  comes  to  it  from  a  high 

source  that  the  Detroit  Electric  Railway  Company  (the  3  cent  fare 
line)  was  unable  to  meet  the  interest  on  its  bonds  when  the  last  pay- 

ment became  due.  The  paper  quotes  a  business  associate  of  Albert 
Pack,  as  saying  that  the  experiment  of  3  cent  fares  in  Detroit  has 
been  a  complete  failure.  On  the  other  hand,  Governor  Pingree  has 
given  out  a  signed  statement  for  publication,  to  the  effect  that  in  his 
opinion  the  3  cent  fare  is  a  great  success. 

The  Road  Commissioners,  of  Hamilton,  Ont.,  have  adopted  a 
resolution  creating  a  road  fund  to  improve  the  roadways  along 
which  the  street  railway  companies  operate.  The  money  derived 

from  the  companies'  franchise  rentals  will  be  devoted  to  this  purpose. 

The  water  power  of  the  Yadkin  River  in  North  Carolina  is  to 
be  utilized  for  operating  the  street  railway  in  Winston-Salem  through 
a  15  mile,  10,000  volt  three  phase  transmission  system.  The 
power  will  be  furnished  on  a  meter  basis  and  the  price  per 
horse  power  will  be  lower  than  the  Winston-Salem  Company  is  now 
paying  for  coal  alone  delivered  at  its  railroad  yards. 

The  Ferry  Street  car  house  of  the  West  End  Street  Railway 
Company,  of  Boston,  Mass.,  was  destroyed  by  fire  at  3:30  a.  m.  on 
Dec.  24,  together  with  ninety  closed  motor  cars.  The  fire  appar- 

ently started  from  an  electric  wire. 

The  Employes'  Association  of  the  Metropolitan  Street  Rail- 
way Company, of  New  York,  at  its  meeting  on  Dec.  4,  was  addressed 

by  President  Vreeland,  who  gave  the  men  a  most  interesting  and 
inspiring  talk.  Speaking  of  his  own  experience,  he  said  that  when 
he  first  entered  railroad  work  it  was  as  flagman  "  out  on  the  plains," 
as  it  were,  where  he  had  to  stay  in  a  5  X  4  ft.  signal  box  all  day  long. 
He  found  not  far  away  a  small  circulating  library,  and,  making  ar- 

rangements to  get  books  regularly,  he  devoured  everything  he  could 
obtain  bearing  on  railroad  practice.  As  a  result  of  this  and  other 
experience,  he  stated  that  he  was  a  firm  believer  in  books  and  read- 

ing for  men  who  wished  to  improve  their  condition,  and  at  the  close 
of  his  talk,  he  announced  the  gift  by  the  company  to  its  men,  of  the 
nucleus  of  what  he  hoped  would  become  eventually  a  large  library. 
This  "nucleus"  is  a  good  sized  one  indeed,  amounting  to  about 
2000  volumes,  all  of  which  have  been  chosen  with  great  care. 

The  Albany  (N.  Y.)  Railway  has  just  issued  an  attractive  little 
pamphlet  giving  the  history  of  the  company  from  the  date  of  its 
organization  in  1863  to  the  present  time,  with  a  list  of  all  its  direc- 

tors and  officers,  the  portrait  of  its  first  president,  Mr.  James  Kidd, 
pictures  of  the  old  and  new  cars  in  Albany,  financial  changes  from 
first  to  last,  the  bylaws,  and  other  interesting  information  concern- 

ing this,  one  of  the  oldest  companies  in  the  state.  The  history  was 
compiled  by  James  H.  Manning,  a  prominent  citizen  of  Albany, 
and  one  of  the  company's  directors. 

The  Metropolitan  Street  Railway  Company,  of  New  York  City, 
has  had  neat  signs  hung  in  the  windows  of  all  its  cars  reading, 
"  This  car  is  heated  "or  "  This  car  is  not  heated."  This  system  is 
appreciated  by  the  patrons  of  the  road,  as  a  large  number  of  passen- 

gers prefer  to  ride  in  an  unheated  car. 

The  Cincinnati  Street  Railway  Company  has  issued  a  notice  to 
its  employes  that  it  will  provide,  at  its  own  expense,  different 
colored  stripes  to  be  worn  on  the  left  sleeve,  to  indicate  the  number 
of  years  the  employe  has  been  in  the  service  of  the  company.  A 
light  blue  stripe  will  indicate  two  years'  service;  a  light  blue  stripe, 
with  a  narrow  scarlet  stripe  on  each  edge  will  indicate  four  years' 
service;  a  gold  stripe  laid  on  a  light  blue  stripe  will  indicate  five 

years'  service;  a  gold  stripe  laid  on  a  scarlet  stripe  will  indicate  ten 
years'  service,  and  a  gold  stripe  on  an  orange  stripe  will  indicate  fif- 

teen years'  service. 
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President  Rossiter,  of  the  Brooklyn  Heights  Railroad  Com- 
pany, is  considering  the  use  of  double  decked  trail  cars  on  the  Sea 

Beach  division  next  summer. 

The  Board  of  Railroad  Commissioners  has  granted  the  applica- 
tion of  the  Metropolitan  Street  Railway  Company,  of  New  York 

City,  for  permission  to  change  its  motive  power  from  horses  to  the 
underground  system  of  electricity  on  Thirty-fourth  Stieet,  between 
Second  Avenue  and  the  East  River. 

The  street  railway  mail  system  of  St.  Louis,  Mo.,  has  been 
taken  from  the  control  of  the  general  superintendent  of  the  railway 
mail  service,  and  placed  under  the  charge  of  the  local  postmaster. 

The  Employes'  Mutual  Relief  Association,  of  the  Third  Ave- 
nue Railroad  Company,  of  New  York  City,  will  hold  its  annual 

vaudeville  entertainment  and  reception  on  the  evening  of  Jan.  28, 
1898.  This  relief  association  is  one  of  the  strongest  that  has  been 
organized  among  employes  of  any  street  railway  company  in  the 
country,  and,  it  is  pleasant  to  note,  has  the  hearty  support  of  the 
executive  officers  of  the  railway  company,  John  H.  Robertson, 
superintendent  of  the  road,  being  president  of  the  association.  The 
association  has  held  its  annual  entertainment  for  a  number  of  years 
and  an  extremely  pleasant  evening  has  always  been  furnished  those 
who  attend. 

A  number  of  street  railway  companies  in  different  cities  have 
recently  passed  rules  preventing  smoking  on  the  platforms  of  the 
cars,  and  several  companies  bave  prohibited  passengers  from  riding 
on  the  platforms  at  all,  one  of  the  latest  companies  to  pass  the  lat- 

ter rule  being  the  Calais  Street  Railway  Company,  of  Calais,  Me. 
Some  time  ago  the  Brooklyn  Heights  Railroad  Company,  of  Brook- 

lyn, N.  Y.,  issued  an  order,  forbidding  smoking  on  the  platforms  of 
its  cars.  As  a  result  of  this  order,  the  following  petition  is  being 
circulated  among  the  patrons  of  the  road  and  will  be  presented  to 

the  officers  of  the  company.  "  We,  the  undersigned  residents  of 
Brooklyn,  hereby  respectfully  call  your  attention  to  the  notice  dis- 

played in  the  cars  of  your  company,  prohibiting  smoking  on  the 
rear  platforms  of  said  cars,  and  hereby  protest  against  same.  If  this 
measure  is  to  remain  in  force,  we  would  ask,  for  the  benefit  of  the 
smoking  patrons  of  your  road,  who  are  in  the  majority,  that  a  sys. 
tern  of  smoking  cars  be  established  or  the  above  mentioned  rule 

recalled. ' ' 

IT  is  stated  that  the  Consolidated  Traction  Company,  of  Jersey 
City,  N.  J.,  has  decided  to  put  vestibules  on  all  its  motor  cars,  for 
the  protection  of  its  motormen. 

The  one  man  power  of  blocking  railway  construction,  which  the 
laws  of  Pennsylvania  allow,  sometimes  brings  about  great  public  in- 

convenience. An  example  of  this  is  found  in  Ambler,  whose  people 
are  earnestly  in  favor  of  an  extension  cf  the  Schuykill  Valley  Trac- 

tion Company's  line  through  that  town,  but  one  man,  Mr.  Bergner, 
a  Philadelphia  brewer,  obstinately  refuses  to  allow  the  road  to  pass 
his  property,  and  under  the  laws  he  is  apparently  able  to  prevent 
action  indefinitely. 

THERE  appears  to  be  a  strong  probability  that  the  property  on 
which  the  Tennessee  Centennial  Exposition  was  located  will  be  con- 

verted into  a  public  park,  covering  nearly  100  acres  of  ground.  Local 
committees  have  been  appointed  to  bring  this  about. 

The  Albany  Railway,  of  Albany,  N.  Y.,  has  voluntarily  decided 
to  increase  the  pay  of  its  motormen  and  conductors  as  follows:  For 

all  such  employes  after  three  years'  service,  18%  cents  an  hour 
instead  of  i6}4  now  paid  to  all,  and  after  five  years'  service  20  cents 
an  hour.  This  pay  will  equal  the  best  wages  received  by  motormen 
and  conductors  anywhere.  The  company  is  also  proposing  to 
establish  rooms  where  the  men  can  have  the  benefits  of  baths,  com- 

panionship, cheerful  and  comfortable  surroundings  and  good  read- 
ing matter  during  that  part  of  their  time  off  duty  which  they  do  not 

care  to  pass  at  home  or  elsewhere. 

their  branches.  Their  experiments  on  the  Mount  Holly  line  have 
shown  that  trains  must  be  run  very  close  together  in  order  to  make 
electricity  economical  as  a  motive  power. 

An  important  decision,  affecting  the  plans  of  the  Rapid  Transit 
Commissioners  of  New  York  City,  was  handed  down  on  Dec.  18, 
1897.  The  decision  was  made  by  the  Appellate  Division  of  the 
Supreme  Court,  and  affirms  the  report  of  its  special  Rapid  Transit 
Inquiry  Commission,  appointed  some  time  ago.  The  confirmation 
is  made  dependent,  however,  upon  the  filing  of  a  stipulation  by  the 
Rapid  Transit  Commission  that  the  contractor's  indemnity  bond 
shall  be  fixed  at  $15,000,000.  The  point  upon  which  the  scope  and 
immediate  effect  of  the  decision  hang,  in  the  opinion  of  the  counsel 
representing  the  Rapid  Transit  Commission, deals  with  this  $15,000,- 
000  bond  stipulation.  Edward  M.  Shepard,  one  of  the  counsel, 
points  out  that  doubt  exists  whether  the  court  intends  to  stipulate 
that  the  $15,000,000  bond  shall  be  given  for  the  period  covering  the 
construction  of  the  road,  or  for  a  very  much  longer  period  of  time 
covering  the  operation  of  the  road.  If  the  latter  is  intended,  it 

seems,  to  Mr.  Shepard's  mind,  to  put  an  end  to  all  the  plans  of  the 
Commission,  since  he  believes  that  no  company  or  individual  could 
furnish  so  unprecedentedly  large  a  bond  for  such  a  length  of  time. 
Mr.  Shepard,  however,  thinks  the  court  intends  the  bond  to  cover 
only  the  time  of  construction,  believing  that  the  Justices  do  not  re- 

quire what  is  seemingly  an  impossibility. 

The  stockholders  of  the  West  End  Street  Railway  Company 
have  ratified  a  lease  of  the  entire  property  of  the  company  to  the 
Boston  Elevated  Railroad  Company.  This  lease  is  a  modified  form 
of  a  lease  that  was  drawn  up  last  September,  between  the  two  com- 

panies, but  which  was  not  approved  by  the  Board  of  Railroad 
Commissioners.  The  principal  changes  made  in  the  new  lease  for 
the  purpose  of  meeting  the  objections  of  the  Commissioners  to  the 
old  lease,  are  a  change  from  8  to  7  per  cent  in  the  guaranteed  divi- 

dend on  the  common  stock,  and  a  change  in  the  life  of  the  lease 
from  99  years  to  24  years,  9  months  and  10  days.  This  new  form  of 
lease  has  been  approved  by  the  Railroad  Commissioners  and  the 
lease  goes  into  effect  Jan.  1. 

AT  the  last  annual  meeting  of  the  New  Jersey  State  Grange  As- 
sociation held  in  Trenton,  in  December,  a  resolution  was  passed 

instructing  ̂ the  legislative  committee  to  endeavor  to  have  repealed 
the  law  that  prohibits  the  carrying  of  freight  on  street  railway 
lines  in  New  Jersey.  The  farmers  consider  it  detrimental  to  their 
interests,  inasmuch  as  it  prevents  their  making  use  of  what  would 
otherwise  be  a  cheap  method  of  sending  their  produce  to  the  cities. 
In  the  discussion  following,  it  was  brought  out  that  in  several 
states,  and  especially  in  Connecticut,  farmers  are  enabled  to  ship 
directly  from  their  farms  to  market  by  trolley  at  much  less  rates 
than  by  the  steam  railroads. 

Pennsylvania  Railroad  officials  deny  that  they  have  decided 
to  use  the  overhead  trolley  system  for  the  equipment  of  many  of 

The  statistics  of  the  street  railroads  of  Pennsylvania  for  the 

years  ending  June  30,  1896  and  1897  (the  latter  figures  just  received 
from  the  Department  of  Internal  Affairs)  are  as  follows: 1896  1897 

Capital  Stock   154,973.293  $143,489-309 
Funded  Debt   41,036,790  42,812,430 
Current  Liabilities   25,638,969  34,266,976 
Total  Liabilities   221,649,052  220,568,715 
Cost  of  Road  and  Equipment   116,290,535  118,250,014 
Gross  Receipts   27,396,489 
Operating  Expenses   10,621,691  10,075,644 
Interest  on  Funded  Debt   1,822,303  1,919,084 
Taxes   1,183,343  1,567,335 
Rentals   5,889,965  7,736,525 
Other  Expenses   17,450,190  942,481 
Dividends   3.548,035  5,214,874 
Deficit   59.454 
Total  Mileage   1,562  1,552 
Number  of  Cars   3,853  5,413 
Number  of  Employes  ,  8,394  12,079 
Wages  paid  Employes   3,666,710  6,920,692 
Passengers  Carried   376,502,551  409.723,418 
Passengers  Killed   32  *8 
Passengers  Injured   532  5*9 
Employes  Killed  .  .  ,   10  4 
Employes  Injured   67  71 
Others  Killed   76 
Others  Injured   394 
Total  Killed   «8 
Total  Injured   993 
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Postmaster  General  Gary  states  that  the  greater  expedition 
to  the  mails  secured  through  transportation  on  electric  cars  has 
created  an  increasing  demand  for  the  extension  of  the  service.  There 
are  more  applications  now  pending  in  the  PostofEce  Department  for 
the  establishment  of  electric  car  mail  service  than  can  be  met  from 

the  appropriation  for  the  current  year.  The  annual  rate  of  expendi- 
ture for  the  electric  and  cable  car  postal  service  on  June  30,  1897, 

was  1183,038.43.  Uniform  rates  of  pay  have  been  adopted,  based  on 
space  and  mileage. 

The  Chicago  City  Railway  Company  has  recently  created  a 
new  department  that  promises  to  effect  a  considerable  saving  in 
operating  expenses.  The  company  has  installed  at  its  Dearborn 
Street  shops,  a  complete  laundry  for  the  purpose  of  washing  the  cur- 

tains used  on  the  open  summer  cars,  and  also  the  towels  used  by  the 
office  force  and  conductors.  The  company  has  about  11,000  soiled 
curtains  each  season  to  wash,  after  the  summer  cars  are  taken  off, 
and  in  former  years  it  has  taken  four  men  all  winter  to  wash  these 
curtains  alone,  and  the  results  were  far  from  satisfactory.  With  the 
new  arrangement  it  is  expected  that  one  man,  giving  but  part  of  his 
time  each  day  will  be  able  to  do  all  the  work,  with  far  better  results. 
The  equipment  of  the  laundry  consists  of  a  washing  machine  and 
wringer,  and  an  ironing  room  is  now  being  fitted  up.  The  washing 
machine  consists  of  a  barrel  shaped  receptacle  for  the  articles  to  be 
washed,  revolved  upon  an  axle  supported  by  a  frame.  At  one  side 
is  arranged  the  driving  mechanism.  This  includes  three  pulleys, 
the  middle  one  being  connected  to  the  axle,  which  turns  the 
machine  and  belted  to  a  shaft  overhead  when  it  is  desired  to  operate. 
The  scheme  is  the  invention  of  C.  E.  Moore,  master  mechanic  of 
the  company. 

There  is  considerable  talk  on  the  Canadian  side  of  the  Niagara 
River,  of  erecting  a  generating  plant  for  the  purpose  of  taking  power 
from  the  Whirlpool  Rapids.  It  is  claimed  that  this  power  can  be 
successfully  transmitted  as  far  as  Toronto. 

It  is  stated  that  two  of  the  largest  grain  elevators  in  the  world, 
built  in  Buffalo,  N.  Y.,  during  the  summer,  at  a  cost  of  nearly 
$1,000,000,  are  now  successfully  using  large  quantities  of  the  Niagara 
Falls  power.  The  new  extension  to  the  central  power  station  of  the 
Niagara  Falls  Power  Company  is  now  nearly  completed,  and  will  be 
delivering  power  within  a  few  weeks.  The  length  of  the  original 
section  was  140  ft.,  and  that  of  the  extension  is  2S6  ft.,  making  the 
present  length  of  the  power  house  426  ft. 

The  New  York  &  Brooklyn  Bridge  earned  in  tolls  $1, 240,861 
gross  in  1897,  as  against  $1,201,758  in  1896.  Of  this  amount  $1,150,- 
064  was  earned  by  the  railroad,  and  $90,797  by  the  carriage  ways. 
To  these  earnings  should  be  added  $111,419  for  rents  of  store  houses 
and  other  privileges  controlled  by  the  Bridge,  and  $11,450  miscella- 

neous receipts. 

A  miniature  electric  street  railway  was  put  in  operation  in  the 
Circuit  Court  of  Appeals  at  Cincinnati  last  month,  in  order  to  illus- 

trate certain  mechanical  features  in  a  patent  suit  brought  by  the 
General  Electric  Company  against  the  Springfield  (O.)  Electric 
Street  Railway  Company. 

AT  a  meeting  of  the  Social  Reform  Club,  of  New  York  City,  on 
Dec.  2i,  Prof.  Frank  H.  Parsons,  of  Boston,  presented  an  argument 
in  favor  of  municipal  ownership  of  street  railways,  and  Edward  E. 
Higgins,  editor  of  the  Street  Railway  Journal,  an  argument  in 
favor  of  private  ownership. 

The  Cleveland  Electric  Railway  Company  by  its  vice-president, 
James  Parmelee,  has  written  to  the  Municipal  Association  of  Cleve- 

land, a  long  letter  setting  forth  facts  and  figures  in  support  of  the 
contention  of  the  street  railway  company  that  the  proposed  reduc- 

tion of  fares  is  unfair  and  impossible  to  be  granted  by  the  street 
railway  companies.  The  Cleveland  Chamber  of  Commerce  has  since 
requested  the  Common  Council  to  defer  action  upon  the  bills,  and  to 
appoint  three  members  from  its  number  to  act  upon  a  commission  of 
nine,  three  others  to  be  appointed  by  the  Chamber,  and  three  by 
the  street  railway  companies,  to  investigate  street  railway  conditions 
in  different  cities. 

The  presidents  of  the  principal  railroads  in  St.  Louis,  Mo., 

were  arrested  late  in  December  charged  with  having  failed  to  pro- 
vide vestibules  for  the  protection  of  the  motormen,  as  required  by  a 

statute  enacted  at  the  last  session  of  the  Missouri  Legislature.  This 
is  the  beginning  of  what  will  probably  be  extended  litigation  on  the 
question  of  the  right  of  the  legislature  to  pass  a  bill  of  this  char- acter. 

The  Third  Avenue  Railroad  Company,  of  New  York  City,  is 
experimenting  with  a  long  combination  of  open  and  closed  cars  of  a 
rather  novel  pattern.  The  car  is  made  by  splicing  an  open  and 
closed  car  end  to  end.  In  this  way  the  company  will  get  twice  the 
seating  capacity  without  the  use  of  trailers,  thus  saving  the  expense 
of  an  extra  conductor,  and  the  expense  and  annoyance  of  handling 
the  trail  cars. 

IT  is  understood  that  the  Nassau  Electric  Railroad  Company  is 
about  to  be  reorganized  for  the  purpose  of  consolidating  all  the 
street  railway  companies  which  it  now  controls.  It  is  understood 
that  the  idea  is  to  incorporate  a  new  company  that  shall  include  all 
the  smaller  companies,  for  the  purpose  of  effecting  a  saving  in  the 
fixed  charges  of  the  road  and  also  in  the  operating  department. 
The  new  company  will  probably  have  $r5,ooo,oco  capital  stock,  half 
of  which  will  be  preferred,  and  $15,000,000  funded  debt  will  be  au- thorized. 

J.  F.  Wallace,  who  resigned  the  position  of  chief  engineer  of 
the  Illinois  Central  Railroad,  in  August  last,  has  returned  to  the 

company,  accepting  the  position  of  assistant  to  the  second  vice-presi- 
dent. This  is  construed  as  indicating  a  determination  by  the  direc- 

tors to  take  immediate  and  favorable  action  on  the  subject  of  elec- 
trical equipment.  Mr.  Wallace  has  been  for  some  time  an  advocate 

of  this  change,  but  the  board  of  directors  has  not  until  now  en- 
dorsed his  position  in  the  matter. 

The  syndicate  of  capitalists  controlling  the  Metropolitan  Street 
Railway  Company,  of  New  York,  is  seriously  considering  the  ques- 

tion of  making  a  bid  to  the  Rapid  Transit  Commissioners  to  con- 
struct the  projected  underground  railroad  in  New  York,  and  the 

company's  engineers  are  now  preparing  a  report  to  the  syndicate 
upon  the  plans  of  the  commission  in  order  to  determine  the  basis  of 
such  a  bid.  William  C.  Whitney  and  John  D.  Crimmins  state  defi- 

nitely that  if  the  enterprise  can  be  made  profitable,  the  syndicate 
will  give  the  necessary  bonds,  and  will  construct  the  road. 

The  taking  of  evidence  by  the  Commission  on  the  4  cent  fare 
ordinance  in  Milwaukee  is  going  on,  and  experts  are  being  produced 
by  the  company  to  prove  that  it  is  impossible  to  reduce  fares  as  de- 

sired by  the  city.  Among  those  who  have  testified  to  this  effect  is 
M.  R.  McAdoo,  manager  of  the  Paterson  (N.  J.)  R.  R.  Co. 

The  Dry  Dock,  East  Broadway  &  Battery  R.  R.  Co.  has  prac- 
tically decided  upon  an  elaborate  experiment  with  storage  batteries. 

Its  officers  have  visited  the  Englewood  &  Chicago  Electric  Ry. 
and  examined  into  its  workings  very  carefully.  It  is  understood 
that  they  were  so  much  impressed  with  what  they  have  seen  there 
that  they  have  arranged  with  the  Chicago  company  to  ship  to  New 
York  immediately  four  of  the  Englewood  cars  for  continued  use  in 
New  York,  and  if  after  a  further  period  of  experiment,  everything 
is  satisfactory,  an  order  for  more  cars  will  be  given. 

Columbia  University  has  accepted  the  offer  of  the  Edward  P. 
Allis  Company,  to  equip  a  steam  laboratory  in  the  Department  of 

Engineering,  to  be  known  for  all  time  as  the  "  Edward  P.  Allis 

Memorial." 
The  Common  Council  of  Pottstown,  Pa.,  has  recently  passed 

an  ordinance  reducing  the  electric  car  tax  from  $25  per  car  to  $10 
per  car.  At  the  hearing  on  the  subject  the  following  interesting 
information  was  brought  out  relating  to  the  car  tax,  which  is  paid  in 
a  number  of  the  smaller  cities  and  towns  of  Pennsylvania.  Lebanon 
charges  $5  per  car,  but  does  not  collect  it;  Washington,  Pa.  has  no 
tax;  New  Castle,  $8  per  car;  Mauch  Chunk,  $5;  Allentown,  $25; 
Johnstown,  $100  for  all  the  cars;  Pottsville,  $10;  Hazleton,  none; 
Mahanoy  City,  $5;  West  Chester,  $5;  Altoona,  $  200  for  all  cars; 
Chester,  $10;  Beaver  Falls,  $10,  for  regular  cars;  Oil  City,  $10. 
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IT  is  stated  that  the  officials  of  the  Metropolitan  Street  Railway 
Company  and  the  Third  Avenue  Railroad  Company,  of  New  York 
City,  have  reached  an  agreement  looking  to  the  cessation  of  legal 
difficulties  existing  between  the  two  companies.  It  is  not  known 
just  what  concessions  were  made  on  each  side,  but  it  is  understood 
that  the  Metropolitan  Street  Railway  Company  will  be  permitted  to 
cross  the  tracks  of  the  Third  Avenue  Railroad  Company  at  several 
points,  and  the  Third  Avenue  Railroad  Company  will  meet  with  no 
more  opposition  in  securing  its  Kingsbridge  Road  franchise. 

The  Chief  of  the  Bureau  of  Railroads  of  Pennsylvania,  suggests 
legislation  permitting  operating  and  lessee  street  railway  corpora- 

tions in  that  state  to  consolidate.  He  states  that  this  will  result  in 
eliminating  from  corporate  existence  one  half  of  the  street  railways 
reporting  to  the  Bureau.  He  also  recommends  the  enactment  of  a 
law  providing  grade  crossings  in  all  future  construction  of  either 
street  or  steam  railroads,  at  least  outside  of  municipalities. 

IT  is  said  that  the  street  railway  franchise  of  the  Columbus 
Central  Railway  Company,  organized  by  J.  J.  Shipherd,  of  Cleve- 

land, have  been  declared  illegal  by  the  Courts. 

Important  New  Work  in  Milwaukee 

The  Milwaukee  Electric  Railway  &  Light  Company  has 
within  the  past  two  months  partially  graded  the  roadbed  for  a  new 
double  track  electric  line  from  the  terminus  of  its  Oakland  Avenue 
line  to  Whitefish  Bay.  This  distance  is  approximately  2  !z  miles, 
requiring  about  5  miles  of  single  track.  Whitefish  Bay  has  hereto- 

fore been  reached  by  a  dummy  line,  the  operation  of  which  will  be 
discontinued  when  the  electric  line  is  put  into  operation,  which  it  is 
hoped, will  be  about  the  first  of  June,  189S.  When  the  operation  of 
this  dummy  line  is  discontinued  the  company  will  extend  its  Lake 
Park  electric  line  1  mile  north  to  accommodate  the  most  thickly 
settled  part  of  the  territory  through  which  the  dummy  line  passed. 
This,  with  some  minor  changes  of  track  and  short  extensions  of  sev- 

eral of  its  lines  to  keep  up  with  the  growth  of  population  in  the 
suburbs,  covers  all  that  this  company  now  expects  to  do  in  the  way 
of  track  extensions  during  the  year  1898. 

The  company  has  recently  acquired,  adjoining  its  present  River 
Street  power  station,  an  additional  lot  fronting  100  ft.  on  River 
Street  and  extending  about  135  ft.  on  Oneida  Street  to  the  Mil- 

waukee River.  This  lot  the  company  is  now  excavating  prepara- 
tory to  driving  piles  all  over  the  lot  at  3  ft.  centers  for  the  purpose 

of  erecting  an  addition  to  its  present  power  house.  In  this  exten- 
sion the  company  will  install  within  the  next  six  months  two  new 

1000  k.  w.  railway  generators,  direct  connected  to  vertical  engines. 
The  company  will  also  likewise  install  in  this  building  an  entirely 
new  arc  light  plant  of  not  less  than  2oco  lights  capacity  (of  2oco 
c.  p.  each)  to  commence  with, for  the  purpose  of  abandoning  the  sta- 

tion of  the  old  Badger  Company  built  some  ten  or  twelve  years  ago 
and  from  which  the  company  now  furnishes  all  the  street  lights  for 
the  city  and  commercial  arc  lights  aggregating  some  1600  or  1700. 

It  is  the  intention  of  the  company  to  gradually  change  its  pres- 
ent River  Street  power  house  to  harmonize  with  the  new  addition 

now  proposed  to  be  built.  In  making  these  changes  the  company 
will  immediately  replace  the  present  installation  of  eighteen  marine 
boilers  with  water  tube  boilers  of  large  capacity,  it  being  the  inten- 

tion of  the  company  that  the  new  station  shall  be  equipped  with 
everv  modern  and  approved  appliance  for  generating  electric  cur- 

rent at  the  least  possible  cost.  With  the  acquisition  of  the  lot 
above  referred  this  company  now  has  a  plot  of  ground  fronting 
240  ft.  on  River  Street  with  an  equal  frontage  on  the  Milwaukee 
River  by  about  135  ft.  in  depth,  the  location  being  very  nearly 
central  to  both  its  railway  and  lighting  loads.  On  the  additions  and 
improvements  to  its  power  house  the  company  will  probably  spend 
during  the  coming  year  about  $500,000.  The  addition  to  its  power 
house  above  referred  to  will  provide  for  the  installation  of  two  addi- 

tional 1000  k.  w.  railway  generators.  The  plans  now  in  prepara- 
tion for  the  power  house  will  contemplate  the  ultimate  expenditure 

within  the  next  ten  years  of  possibly  $i,oco,ooo,  and  the  officers 
believe  this  will  provide  for  all  the  wants  of  the  company  so  far  as 
pertains  to  power  for  many  years  to  come. 

During  the  past  month  there  has  been  transferred  to  the  Mil- 
waukee Light,  Heat  &  Traction  Company  (the  entire  capital  stock 

of  which  is  owned  by  the  Milwaukee  Electric  Railway  &  Light  Com- 
pany) all  the  franchises,  rights  of  way  and  property  of  the  Milwaukee 

&  Wauwatosa  Motor  Railway  Company  (the  dummy  line  running  from 
Milwaukee  to  Wauwatosa)  all  the  franchises,  rights  of  way  and  prop- 

erty of  the  Waukesha  Beach  Railway  Company  ( the  line  running  from 
Waukesha  to  Peewaukee  Lake,  about  6  miles  in  length)  all  the  fran- 

chises, rights  of  way  and  property  of  the  North  Greenfield  &  Wau- 
kesha Electric  Railway  Company  (the  corporation  organized  to  ob- 

tain the  rightof  way  from  North  Greenfield  to  Waukesha,  and  being 
the  connecting  link  between  the  system  of  the  Milwaukee  Electric 
Railway  &  Light  Company  and  the  Waukesha  Beach  Electric  Rail- 

way. )  The  grading  on  this  right  of  way  from  North  Greenfield  to  Wau- 
kesha^ distance  of  about  13  miles, has  been  actively  prosecuted  for  the 

last  sixty  days,  work  on  which  is  still  being  pushed  for  the  purpose  of 
being  able  to  commence  laying  track  on  it  as  early  as  possible  in  the 
spring,  as  the  company  is  going  to  make  every  effort  to  open  the 
through  line  from  Milwaukee  to  Peewaukee  Lake,  May  30  next 
( Memorial  Day),  to  do  which,  in  this  severe  climate  where  the  frost 
does  not  get  out  of  the  ground  until  late  in  April,  will  require  some 
record  breaking  work. 

The  company  will  also  probably  equip  electrically  the  Milwau- 
kee &  Wauwatosa  motor  line  which  at  the  present  time  has  between 

7  and  8  miles  of  single  track.  Preparatory  to  doing  this,  the  company 
is  reconstructing  and  strengthening  the  viaduct, over  2000  ft.  in  length 
and  90  ft.  high,  crossing  the  Menominee  River  and  Valley.  All  of 
this  construction  work  is  being  done  by  the  Milwaukee  Electric 
Railway  &  Light  Company  which  company  will  also  operate  the 
properties  when  completed. 

Street  Railway  Accountants'  Association 

Interest  in  the  work  of  the  Street  Railway  Accountants'  Asso- 
ciation is  still  increasing,  and  it  now  looks  as  if  the  association  would 

soon  include  among  its  members,  all  the  important  street  railway 
companies  in  the  country.  Since  last  month  the  following  roads 
have  become  members  of  the  association:  Brockton  Street  Railway, 
Brockton,  Mass.;  Capital  Traction  Company,  Washington,  D.  C. ; 
Detroit  Citizens'  Railway  Company,  Detroit,  Mich.;  Atlanta  Rail- 

way Company,  Atlanta,  Ga. ;  St.  Joseph  Railway,  Light  Heat  & 
Power  Company,  St.  Joseph,  Mo. 

Calenders  for  1898 

The  calenders  for  1898,  which  have  already  been  issued  by 
manufacturers  in  the  street  railway  field,  are  particularly  attractive 
and  artistic.  Among  those  which  should  receive  special  mention 
are:  one  by  R.  A.  Keasbey,  bearing  an  artistic  representation  of  a 
basket  of  strawberries;  one  by  the  Shultz  Belting  Company,  bearing 
the  portrait  of  a  beautiful  woman;  one  of  the  American  Electrical 
Works,  giving  a  view  of  its  extensive  factory  for  bare  and  insulated 
electric  wires  at  Providence,  R.  I.,  and  one  by  the  Leschen-Ma- 
comber-Whyte  Company,  bearing  a  handsome  half-tone  engraving. 

An  "  Accident  "  Claim 

The  following  curious  and  highly  interesting  letter  has  recently 
been  received  by  the  Middletown-Goshen  Traction  Company,  and 
promptly  forwarded  by  it  to  the  Electric  Mutual  Casualty 
Association  which  is  "responsible"  for  the  settlement  of  this  claim. 
To  Tee  Middeetown-Goshen  Trenston  Co. 
Dier  Sirs: 

not  hiring  from  you  as  to  damag  i  received  by  the  troly  car  Oct. 
11,  1897,  i  will  commense  soot  in  fiew  day  as  to  my  demand  is  wose 
then  i  though  they  woad  bee  my  nee  is  very  sor  and  swelon  and 
paines  me  most  of  the  tim. 

you 

D.  A.  S. 
Mr.  Urban, 

Dear  sir  : — i  have  not  hurd  from  yo  sence  yo  call  on  me  to  settl  this  clame 
i  have  gans  the  trolie  rod     if  we  can  settl  this  with  out  trouble  or 
law  i  (?)  do  sow  if  we  can  get  to  gether  i  am  willing  to 
do  wat  is  all  rite  i  hav  bin  laid  up  with  rumitisum  for  the  last  two 
week  i  hav  not  bin  able  leave  my  room  i  hav  it  in  my  legs  and  feet 
hoping  to  her  from  yo  or  the  compeny. 

yo 

D.  a.  s. 

Annual  Report  of  the  North  Shore  Traction Company 

The  North  Shore  Traction  Company,  which  owns  the  capital 
stock  of  the  Lynn  &  Boston  Railroad  Company,  of  Lynn,  Mass., 
reports  earnings  for  the  year  ending  Sept.  30,  1897,  as  follows: 

Gross  earnings  from  operation  $1,425,211 
Miscellaneous  receipts   6,725 

Total  income  1,431,936 
Operating  expenses  (57.44  per  cent.)   818,626 

Net  earnings   613,310 
Interest,  charges,  taxes  and  rentals   415,016 

Surplus   I98.294 
Extraordinary  deductions. 

Expense  refunding  bonds  $  437 
Reconstruction  during  the  year  29,167 
Payment  to  North  Shore  Traction  Co.  on  ac- count commissions  on  bonds  sold  65,000 

94,604 
Net  divisible  surplus  $103,690 
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Alternating  Apparatus  for  Power  Transmission 

The  tendency  to  build  long  electric  railways  has  made  alternat- 
ing apparatus  a  most  important  factor  in  electric  railway  work.  The 

system  of  transmitting  to  long  distances  by  alternating  currents, 
and  the  conversion  of  that  energy  into  direct  current  at  railway 
pressure,  is  conceded  to  be  a  most  valuable  economy  in  many  cases. 
In  order  to  supply  the  demand  for  such  apparatus  the  Walker  com- 

pany has  perfected  and  is  prepared  to  furnish  alternate  current  gen- 
erators up  to  1600  k.  w.  capacity,  and  rotary  transformers.  The 

company  has  adopted  the  inductor  type  of  alternator  in  which  the 
armature  is  stationary.    This  permits  a  high  armature  insulation  to 

other,  and  thus  the  field  coil  can  be  readily  removed  if  necessary.  It 
is  however  a  comparatively  low  voltage  coil  and  consequently  is  very 
durable  and  seldom  requires  to  be  disturbed. 

The  exciting  current  in  these  machines  is  extremely  small  and 
claimed  to  be  much  less  than  that  of  any  other  machine  of  similar 
capacity.  When  adapted  for  lighting  work,  the  field  coils  of  these 
machines  are  compounded  so  as  to  raise  the  pressure  as  the  load 
comes  on. 

The  armature  is  a  laminated  construction  built  in  sections  with 
internal  teeth  as  shown  in  Fig.  2.  Fig.  2,  illustrates  a  stamping  for 
single  phase  work.  For  two  phase  work,  the  rest  of  the  internal 
part  of  the  segment  would  be  punched  out,  thus  making  a  series  of 
uniform  teeth.  The  armature  is  amply  ventilated  by  means  of 
air  ducts  passing  through  its  mass  through  which  a  continuous  stream 
of  air  is  forced  by  the  fanning  action  of  the  rapidly  revolving  arms 
on  the  inductor. 

The  armature  laminations  are  assembled  in  an  iron  frame, which 
rigidly  supports  them  and  securely  fastens  them  together.  This 
b  frame,  which  in  its  exterior lines  reminds  one  of  the 

Walker  direct  generator,  can, 
like  these  latter  machines,  be 
slid  sideways,  thus  exposing 
both  armature  or  field  for  in- 

spection or  repair.  The  arma- ture coils  are  rectangular  in 
shape,  as  shown  in  Fig.  4, 
and  are  slightly  curved  to  fit 
the  frame.  They  are  wound 

FIG.  2.— ARMATURE  SEGMENT      on  forms  and  are  most  liber- 

FIG.  1.— REVOLVING  FIELD  MAGNET 

FIG.  4.— ARMATURE  COIL. FIG.  3.— POWER  ALTERNATOR 

FIG.  5.— ROTARY  TRANSFORMER 

readily  withstand  a  working  pressure  of  10,000  volts,  and  by  using 
these  machines  the  first  cost  and  subsequent  losses  of  step-up  static transformers  are  avoided. 

The  revolving  field  magnet  of  the  Walker  alternator  is  shown 
in  section  and  diagram  in  Fig.  r.  A  single  coil,  concentric  with  the 
armature  shaft,  magnetizes  a  branch  magnetic  circuit,  the  branches  of 
which  are  suitably  disposed  so  as  to  carry  properly  shaped  laminated 
pole  pieces  on  the  periphery  of  the  revolving  member.  The  field 
magnet  is  cast  in  two  parts,  one  of  which  slips  on  the  hub  of  the 

ally  insulated;  in  fact 
the  design  of  the  ma- chine is  such  that  there 
is  almost  no  limit  to 
the  possibilities  in  this direction.  The  coils 
are  readily  removable. 
The  winding  is  of  the concentrated  type,  and 
therefore  the  coils  do 
not  interfere  with  each 
other,  and  an  indi- 

vidual coil  can  be  re- 
newed without  dis- 

turbing any  of  its mates. 

These  generators 
will  be  supplied  to 
deliver  one,  two  or 
three  phased  currents 
as  required,  and  will 
be  wound  for  any  volt- 

age up  to  10,000.  They 
are  supplied  in  fre- quencies of  125,  60, 

and  30  cycles  per  sec- 
ond, according  to  the 

nature  of  the  work  that  they  have  to  perform. 
The  rotary  transformers,  which  are  illustrated  in  Fig.  5,  are  not 

difficult  of  description,  for  the  reason  that  they  employ  all  of 
the  excellent  features  of  the  Walker  direct  current  railway  genera- 

tors, and  aside  from  suitable  alterations  in  the  winding  and  subbase, 
and  the  addition  of  suitable  collecting  rings,  they  are  very  similar  in 
appearance  to  the  direct  current  machines. 

These  machines  being  the  product  of  a  company  which  has 
successfully  competed  in  that  most  conservative  of  all  electric  fields — 
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the  electric  railway- 
highest  grade. 

-may  be  expected  to  produce  results  of  the  very 

New  Vestibule  Door 

In  the  accompanying  illustration  is  shown  anew  vestibule  door, 
which  has  been  patented  by  Charles  F.  Agard.    The  principal  ob- 

door  at  the  bottom  is  guided  by  a  guide  fastened  to  the  door  and 
consisting  of  two  rolls  which  engage  the  guiding  rail  on  each  side. 
One  roll  is  on  a  flexible  arm,  being  forced  against  the  rail  by  a 
spiral  spring  which  prevents  any  rattle  of  the  door,  and  allows  the 
door  to  run  smoothly  and  with  very  little  friction.  The  guiding 
rail  is  placed  up  and  away  from  the  floor,  thus  leaving  the  floor  free 
from  any  track  or  obstruction.  The  door  when  closed  shuts  into  a 
rabbet,  making  the  vestibule  tight  and  as  warm  as  the  rest  of  the 
car.  This  device  has  been  in  use  on  the  lines  of  the  Hartford 

Street  Railway  Company  for  about  two  years,  and  the  company's 
officials  state  that  the  doors  have  given  entire  satisfaction.  The 
fixings  for  the  door  are  manufactured  by  Jas.  L,.  Howard  &  Com- 

pany. 
New  Bicycle  Holder 

One  of  the  strongest  competitors  that  the  street  railways  of  the 
country  have  had  to  contend  with  in  the  last  few  years  has  been 
the  bicyle.  For  this  reason,  street  railway  managers  have  for  a  long 
time  been  studying  the  problem  of  recovering  a  part  of  this  lost 
traffic,  by  furnishing  accommodations  so  that  the  bicyclist  will  find 
it  more  convenient  to  use  the  street  cars,  when  looking  for  good 
roads,  when  caught  in  a  storm  or  when  his  wheel  has  become  dam- 

aged by  an  accident.  To  provide  this  accomodation,  the  "Dubleook" 
bicycle  holder,  manufactured  by  the  Graham-Woodward  Equipment 
Company,  has  been  placed  on  the  market. 

This  holder  is  made  in  three  styles  and  is  furnished  either  in 
nickel  or  enamel  of  any  desired  color.    The  first  style  is  stationary 

FIG.  3. — PLAN  OF  DOOR  AND 

ject  in  this  invention  has  been  to  provide  a  vestibule  door  that  may 
be  opened  by  moving  it  edgewise  towards  and  against  the  adjacent 
angle  of  the  vestibule  without  swinging  it  inwardly,  thereby  enabl- 

ing it  to  be  opened  without  encroaching  upon  the  room  or  space  of 

BICYCLE  HANGERS  FOR  DASH  RAILS, 
AND  BAGGAGE  CARS 

VESTIBULES 

for  closed  front  street  cars,  and  baggage  cars;  the  second  is  station- 
ary for  open  front  street  cars,  and  the  third  style  is  removable, 

with  socket,  for  baggage  cars.  The  device  is  made  of  the  best  of  steel 
and  consists  of  hooks  encased  in  rubber,  and  designed  to  be  fastened 
to  the  front  or  rear  dashboards  of  street  cars  or  to  the  interior 
sides  of  a  baggage  car.  Bicycles  are  suspended  from  these  hooks 
by  the  handle  bar,  and  ride  perfectly  rigid.  When  placed  upon 
the  dashboard  of  a  car,  the  wheel  does  not  in  any  way  interfere 
with  the  brake  handle. 

The  holder  has  been  introduced  on  a  number  of  lines  and  is 
giving  entire  satisfaction.  The  Market  Street  Railway  Company,  of 
San  Francisco,  states  that  on  one  of  its  lines  an  average  of  1800 
bicycles  were  carried  per  month.    This,  at  five  cents  for  the  wheel 

FIG.  4.-SLIDING  VESTIBULE  DOOR 

the  vestibule.  Fig.  4  shows  this  door  as  applied  to  one  of  the  side 
doors  of  a  street  car  vestibule,  the  door  being  open  and  inside  the 
vestibule.  A  plan  of  the  door  and  track  rail  and  plans  and  eleva- 

tions of  the  swiveling  hangers  and  the  device  for  guiding  and 
steadying  the  lower  portion  of  the  door  are  also  shown. 

It  will  be  seen  that  the  swiveling  door  hangers  are  so  arranged 
that  they  will  align  themselves  to  the  curvature  of  the  track.  The 

CAR  CARRYING  THREE  BICYCLES  AT  EACH  END— BROOKLYN 

and  five  cents  for  the  owner,  would  make  a  revenue  of  $180  per 
month,  which  is  unattended  by  any  increase  in  the  operating  ex- 

penses, whatever.  The  New  York  Central  Railroad  has  adopted  the 
device  for  carrying  wheels  in  its  baggage  cars,  and  other  companies 
are  employing  it  as  well. 

The  accompanying  illustrations  show  the  different  types  of  the 
hanger  and  also  the  method  of  applying  the  bicycles  to  the  car. 
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A  Street  Railway  Hose  Bridge 

One  of  the  most  annoying  causes  of  delays  on  street  railways 
is  the  necessity  of  running  fire  hose  over  the  tracks  in  case  of  a  con- 

flagration along  the  line.  In  this  way  it  is  not  an  unusual  occur- 
rence for  a  road  to  be  tied  up  for  from  fifteen  minutes  to  half  a  day 

for  the  want  of  some  method  of  getting  over  the  lines  of  hose  of  the 
fire  department.  The  time  thus  lost  is  a  very  serious  matter  to  the 
street  railway  companies,  both  because  of  the  loss  of  revenue  and  also 
in  the  disarrangement  of  the  running  schedule — a  matter  of  serious 
importance.  To  meet  the  demand  for  a  means  of  preventing  these 
delays,  the  Rochester  hose  bridge  has  been  placed  upon  the  market 
by  the  Rochester  Hose  Bridge  Company.  This  bridge  is  made  of 
two  parallel  trusses  working  over  a  center  by  means  of  a  double 
hinged  joint.  It  is  built  to  standard  gage  and  immediately  adjusts 
itself  to  any  style  of  rail — either  the  T,  flat  or  grooved  rail,  with 

TRACK  HOSE  BRIDGE 

equal  facility.  The  bridge,  though  built  throughout  of  the  best 
steel  and  second  growth  oak,  weighs  considerably  less  than  200  lbs., 
and  is  easily  handled  by  the  ordinary  repair  wagon  crew  of  two 
men.  As  the  machine  can  be  contracted  to  9  ins.  m  width,  four  of 
them  may  be  easily  carried  on  the  ordinary  emergency  wagon,  and 
the  crew  can  adjust  the  bridge  to  the  track  in  thirty  seconds. 

The  usual  style  of  the  Rochester  hose  bridge  gives  accom- 
modation for  the  reception  of  six  lines  of  hose,  and  by  simply 

removing  two  pins  from  the  upper  chord  of  the  truss, this  top  may  be 
removed  without  disturbing  the  bridge  on  the  track,  and  the  hose 
may  be  shifted  from  one  pocket  to  another,  taken  out  entirely,  or 
new  lines  placed  in,  all  without  uncoupling  a  single  joint  of 
the  hose.  This  feature  will  commend  itself  especially  to  the 
attention  of  the  fire  departments.  The  flange  or  lug  that  engages 
the  track  is  milled ;  being  designed  to  take  hold  of  the  rail  in  order  to 
prevent  the  bridge  from  being  moved  when  a  car  crosses  over  it.  A 
number  of  practical  tests  have  been  made  of  this  bridge  upon  a 
number  of  street  railways,  and  it  seems  to  be  giving  entire  satisfac- 

tion. A  particularly  severe  test  was  made  upon  this  hose  bridge 
recently  on  the  lines  of  the  Consolidated  Traction  Company, of  New- 

ark, N.  J.  The  general  superintendent  of  the  road  states  that  the 
fire  department  was  required  to  place  the  hose  across  the  tracks  at 
9:09  p.  m.  The  cars  were  blocked  eleven  minutes,  when  the  hose 
bridges  arrived,  which  were  immediately  put  into  service  and  kept 
in  service,  enabling  the  traffic  to  move  without  interference  until 
midnight,  when  the  hose  was  removed.  During  that  time,  143  cars 
passed  over  the  bridges. 

A  Car  Replacing  Jack 

One  of  the  most  necessary  appliances  in  the  operating  depart- 
ment of  a  street  railway  company  is  a  strong  and  durable  jack,  and 

one  that  is  adapted  to  replacing  derailed  cars  is  particularly"  essen- tial.   A  jack  that  especially  recommends  itself  to  street  railway 

force  as  at  the  perpendicular,  and  this  movement  is  of  particular  ad- 
vantage in  replacing  a  derailed  car.  It  will  be  seen  from  the  accom- 
panying illustration  that  this  appliance  has  a  peculiarly  shaped  head 

with  a  line  of  corrugation  at  the  top.  This  head  is  movable,  and 
the  socket  on  which  it  moves  enables  it  to  do  its  pushing  from  a 
center  and  at  a  straight  line,  thereby  always  presenting  a  level  head 
and  foot,  no  matter  at  what  angle  the  jack  is  working,  thus  making 
the  strain  equal  over  the  whole  machine.  The  jack  is  manufac- 

tured with  a  spring  ratchet,  if  desired,  which  will  be  found  to  be  very 
quick  working  and  easily  handled.  This  jack  is  made  in  various 
sizes  and  is  extensively  used  upon  steam  railroads  as  well  as  street railways. 

The  simplicity  of  construction  and  the  ease  of  manipulation  of 
the  Pearson  jack  will  recommend  it  to  all  managers.  The  company 
will  send  on  approval  a  pair  of  the  jacks  to  any  road  desiring  to  test their  merits. 

Metallic  Packing 

Duval  metallic  packing  has  been  on  the  market  for  the  last 
seven  years,  and  in  that  time  has  been  thoroughly  tried  by  many  of 
the  representative  concerns  in  the  country,  including  railroads, 
steamship  lines,  water  works,  manufacturing  plants  and  stationary 

plants.  This  packing  is  particu- 
larly adapted  to  high  pressure 

work,  both  steam  and  hydraulic, 
and  in  many  cases  has  been  in 
continuous  use  for  five  years 
without  renewal  or  attention. 
For  this  reason  it  is  an  exceed- 

ingly economical  packing.  The 
Duval  metallic  packing  is  made 
of  fine  white  brass  wire  of  special 
composition,  arranged  to  give 
the  maximum  degree  of  tough- 

ness and  strength,  at  the  same 
time  being  of  such  hardness  that 

METLIC  PCKIG 

should  any  wear  occur,  it  will  take  place  in  the  packing  and  not 
on  the  rods.  Because  of  its  composition  this  packing  is  not  affected 
by  acids  or  rust,  and  is  therefore  of  great  service  for  use  in  connec- 

tion with  fire  pumps  and  other  machinery  which  stand  idle  a  por- 
tion of  the  time.  This  packing  is  made  in  strips  and  is  adapted  to 

be  used  in  the  same  manner  as  soft  packing. 

A  New  Belt  Driven  Generator 

So  rapid  has  been  the  development  of  the  railway  generator 
directly  connected  to  the  driving  engine,  and  so  extensive  its 
adoption,  that  the  railway  public  is  liable  to  lose  sight  of  the  fact 
that  the  belt  driven  generator  is  still  greatly  in  demand.  Many 
cases  exist  in  which  the  conditions  do  not  warrant  the  installation 
of  direct  connected  apparatus,  and  to  these  cases  the  belt  driven 
generator  is  more  applicable. 

Improvements  in  belt  driven  generators  have  kept  pace  with 
those  in  all  other  classes  of  electrical  apparatus,  and  the  distinguish- 

ing features  of  excellence  of  the  General  Electric  Company's  direct connected  apparatus  have  been  incorporated  in  its  new  line  of  belted 
machines.  These  are  all  six  pole  generators,  built  in  five  sizes 
ranging  from  no  k.  w.  to  500  k.  w.  That  shown  in  the  illustration 
on  the  next  page  is  a  no  k.  w. ,  six  pole,  500  revolution  machine. 

RATCHET  JACK ARMATURE  OF  BELT  DRIVEN  GENERATOR 

companies,  and  one  that  should  be  on  every  car,  and  particularly  on 
every  long  suburban  car, is  the  Pearson  jack,  which  is  manufactured 
by  the  Pearson  Jack  Company.  This  jack  embodies  a  number  of 
novel  features  in  its  construction,  and  a  number  of  strong  points  are 
urged  for  it  by  the  manufacturers.  The  Pearson  jack  possesses  the 
peculiar  power  of  lifting  and  pushing  at  an  angle  with  the  same 

The  magnet  frame  is  of  cast  steel  heavily  ribbed,  making  it 
both  light  and  compact,  while  the  magnetic  efficiency  is  kept  high- 

est. The  bearings  are  built  upon  the  ball  and  socket  principle,  are 
self-aligning  and  self-oiling.  The  armature  shaft  has  been  in- 

creased in  size  and  the  bearings  lengthened,  two  features  substan- 
tially guaranteeing  cool  operation.    The  steel  poles  and  pole  pieces 
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are  cast  in  one  piece  and  so  bolted  to  the  frame  that  they  may  easily 
be  removed  without  disturbing  either  the  armature  or  the  frame. 

The  series  winding  of  the  field  coils  is  of  flat  copper  ribbon,  the 
shunt  winding  of  wire.  Instead  of  winding  the  series  coil  on  the 
field  spool  and  covering  it  with  the  shunt  winding,  both  windings 
are  placed  side  by  side  on  the  pole,  and,  being  entirely  independent, 
either  may  be  removed  without  disturbing  the  other.  This  feature 
will  be  readily  appreciated  when  compared  with  the  methods  here- 

tofore in  use.  It  is  no  longer  necessary  with  this  new  method  to 
remove  the  shunt  winding  to  reach  the  series  winding. 

The  armature  is  of  the  barrel  wound  type,  such  as  is  used  in  the 
General  Electric  direct  connected  generators.  This  method  of  wind- 

ing gives  the  smaller  number  of  joints,  and  facilitates  any  necessary 
repairs,  as  few  coils  need  to  be  removed  to  reach  any  particular  one 
incapacitated  for  service.  The  cast  iron  flange,  bolted  to  the  arma- 

ture spider  at  each  end  of  the  core,  forms  a  support  as  well  as  a  cylin- 
drical receptacle  for  the  projecting  ends  of  the  coils.  The  coils  are 

secured  firmly  in  the  slots  of  the  core,  and  the  cross  connections  are 
made  on  the  barrel  flange.    The  projecting  ends  of  the  coils  in  the 

ted  independently  and  regulated  to  any  size  blast.  They  produce 
solid  blue  flames  of  2200  degs.  F.,  intensity,  which  are  entirely 
devoid  of  smoke.  There  is  a  cut-off  valve  at  the  top  of  the  tank, 
which  enables  the  burners  to  be  cleaned  without  losing  the  air 
pressure.  To  braze  readily  a  pressure  of  40  lbs,  is  required.  The 
burners  are  provided  with  swinging  joints,  allowing  the  operator  to 
raise  or  lower  the  flame  if  necessary  while  in  operation.  This 
machine  is  made  especially  for  electric  street  railways,  and  is  guar- 

anteed to  give  satisfactory  results. 

An  "  Injector  "  Condenser 

In  the  accompanying  illustration  is  shown  a  condenser  in  which 
is  employed  the  combined  action  of  an  injector  and  syphon.  It  is 
the  invention  of  Henry  W.  Bulkley,  by  whom  it  has  been  manufac- 

tured for  some  years.  In  this  condenser  the  condensing  water  enters 
at  a  side  opening,  and  passes  downward  around  the  exhaust  nozzle in  a  thin  circular  film.  The  exhaust 

steam  is  thus  condensed  within  a 
hollow  cone  of  falling  water,  which 
by  its  velocity  through  the  contract- 

ed neck  of  the  condenser  expels  the 
air  and  vapor  into  the  discharge 
pipe  below.  The  column  in  the 
discharge  pipe  being  long  enough 
to  overcome  the  pressure  of  the  at- 

mosphere, the  water  is  delivered 
into  the  hot  well  by  gravity.  A 

very  high  vacuum  is  thus  main- 
tained, and  may  be  formed  before 

BELT  DRIVEN  RAILWAY  GENERATOR AN  INJECTOR  CONDENSER 

flange  are  thoroughly  insulated  and  held  in  place  by  steel  bands. 
The  flange  extension  also  protects  the  windings  from  any  oil  that 
may  be  thrown  from  the  bearings.  The  surface  of  the  interior  of 
the  armature  is  perfectly  smooth,  offering  no  opportunity  for  the 
collection  of  oil  or  dust. 

Ventilation  is  effected  by  the  use  of  specially  constructed  vanes 
forming  air  ducts  between  the  lamince  of  the  core.  These  convert 
the  armature  into  a  blower,  and  create  a  strong  draft  through  the 
windings.  The  commutator  leads  are  taken  directly  from  the  coil 
to  the  segment  immediately  beneath  it.  The  construction  of  the 
commutator  is  similar  to  that  of  the  direct  connected  machines.  It 
is  ventilated  by  air  drawn  through  the  body  and  discharged  through 
air  ducts  in  the  core.  The  small  difference  of  potential  between  the 
segments  secures  the  permanence  of  the  insulation  and  freedom  from 
sparking.  The  strength  of  the  magnetic  field  in  these  generators  is 
so  proportioned  to  the  armature  reaction  that  a  constant  brush  lead 
and  neutral  point  are  ensured  even  with  heavy  overloads. 

The  General  Electric  belt  driven  generators  have  been  only  re- 
cently introduced,  but  up  to  Oct.  1,  over  fifty-five  machines  have 

been  sold,  aggregating  considerably  over  10,000  k.  w. 

A  Gasoline  Brazer 

One  the  best  appliances  for  brazing  copper  wire  bonds  on  elec- 
tric railway  tracks  is  the  gasoline  brazer  manufactured  by  the  White 

Manufacturing  Company.  This  machine  has  a  tank  made  of  gal- 
vanized boiler  iron,  tested  to  200  lbs.  pressure,  and  designed  to 

hold  5  gals,  of  gasoline.  The  brazer  is  equipped  with  an  indicator 
and  a  metal  pump,  with  solid  brass  connections;  it  can  thus  be 
charged  in  a  few  minutes  without  trouble.  The  burners  can  be  opera- 

the  engine  is  started,  or  while  it  is  standing.  Should  the  vacuum 
be  lost,  the  automatic  relief  valve,  shown  at  the  top,  will  open  and 
allow  the  engine  to  exhaust  freely  without  stopping.  The  Bulkley 
injector  condenser  will  syphon  the  water  from  a  head  of  10  ft.  or 
more  after  starting,  or  it  can  be  supplied  by  an  ordinary  pump, 
either  air  or  steam. 

When  the  condenser  is  supplied  by  a  pump,  it  is  connected 
with  the  exhaust  pipe  of  the  engine  at  a  height  of  about  34  ft.  above 
the  level  of  the  hot  well,  which  is  placed  as  low  as  possible.  A 
light  discharge  pipe  extends  from  the  condenser  nearly  to  the  bot- 

tom of  the  hot  well,  and  is  always  sealed  by  the  water  in  the  same. 
In  this  case  the  action  is  continuous,  the  water  discharging  into  the 
hot  well  by  gravity.  The  area  of  the  neck  of  the  condenser  is 
greater  than  that  of  the  water  in  the  inlet  above,  and  the  height  of 
the  water  column  overcomes  the  pressure  of  the  atmosphere  with- 

out. This  construction  makes  it  impossible  for  water  to  be  forced  or 
drawn  into  the  cylinder  of  theengine.no  matter  how  the  engine  may 
be  handled  in  starting  or  stopping.  This  condenser  is  conveniently 
attached  to  vertical  engines,  in  this  case  being  placed  at  a  height  of 
about  34  ft.  above  the  hot  well  overflow  level.  The  Bulkley  con- 

denser is  in  use  in  a  large  number  of  rolling  mills,  blast  furnaces, 
electric  light  and  power  stations,  cotton  mills,  etc. ,  and  is  especially 
adapted  for  use  in  street  railway  plants. 

It  is  claimed  that  the  small  number  of  parts  and  simplicity  of 
construction  make  this  one  of  the  cheapest  and  best  condensers 
that  can  be  installed  in  a  large  sized  plant. 

IT  is  interesting  to  note  that  as  far  South  as  Charleston,  S.  C. , 
electric  heaters  are  appreciated  by  the  public  and  are  being  in- 

stalled in  the  closed  cars  for  use  on  chilly  days. 
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Machine  for  Grinding  Car  Wheels 

The  economy  of  grinding  car  wheels  and  keeping  a  true  surface 
is  beginning  to  be  realized  quite  extensively  by  the  street  railway 
companies  of  the  country.  It  is  undoubtedly  true  that  the  unequal 
size  of  car  wheels  is  often  the  cause  of  burning  out  armatures,  while 
the  rocking  strain  to  which  the  car  bodies  are  subjected  with  un- 

CAR  WHEEL  GRINDER 

evenly  worn  wheels,  plays  a  large  part  in  the  item  of  maintenance. 
The  accompanying  illustration  shows  the  Hampden  car  wheel 
grinder,  which  is  manufactured  by  the  Hampden  Corundum  Wheel 
Company. 

The  manufacturers  of  this  grinder  have  had  fifteen  years'  experi- 
ence in  car  wheel  grinding  in  the  steam  railroad  field, and  have  em- 

bodied in  their  grinder  for  street  railway  wheels  a  number  of  important 

solidly  against  the  frame  on  a  double  bearing  and  bolted  with  swivel 
bolts.  The  machine  is  fastened  solidly  to  the  stringer,  and  when 
in  operation  there  is  no  tremble  or  vibration.  The  emery  wheel  is 
fed  across  the  face  of  the  car  wheel  with  an  automatic  ratchet  feed. 

Trucks  for  Double  Deck  Cars 

The  modern  electric  railway  truck  is  the  result  of  a  great  deal 
of  thought  and  study  which  have  been  put  upon  this  important  part 
of  electric  railway  rolling  stock.  So  much  attention  has  been  given 
to  this  branch  of  the  subject  that  the  principles  are  now  pretty  gen- 

erally understood,  and  inventors  have  now  reached  a  point  where 
the  improvements  will  be  more  in  the  way  of  detail  and  not  in  radi- 

cal departures  from  existing  standards.  There  is  one  phase  of  the 
subject,  however,  to  which  attention  has  not  been  generally  di- 

rected in  this  country,  and  that  is  to  the  use  of  trucks  under  double 
deck  cars.  The  universal  use  in  America  of  single  truck  cars  post- 

poned, to  a  certain  extent,  the  study  of  this  branch  of  the  subject, 
but  with  the  increasing  use  of  electricity  as  a  motive  power  for  street 
railways  abroad,  the  subject  of  the  best  truck  to  use  under  double 
deck  cars  has  become  one  of  considerable  moment. 

A  cursory  examination  of  the  problem  will  disclose  the  fact  that 
the  difficulties  attending  the  proper  design  of  a  truck  under  a  car 
increase  rapidly  with  the  elevation  of  the  load.  Where  part  of  the 
load,  as  with  a  double  deck  car,  is  carried  on  the  roof,  the  center  of 
gravity  of  the  entire  car  is  raised  a  material  distance.  Fig.  3  is  a 
diagram  from  which  this  proposition  will  be  apparent.  It  shows 
the  skeleton  of  a  standard  16  ft.  double  deck  car,  similar  to  that  used 
on  the  electric  lines  of  Leeds,  England.  The  outside  dimensions  of 
the  car  body  are  16  ft.  4  ins.,  and  length  over  all  26  ft.  6  ins.  The 
center  of  gravity  of  the  car,  loaded  inside,  but  without  deck  load, 
would  be  4  ft.  6  ins.  above  the  surface  of  the  track.  With  deck 
load,  however, the  center  of  gravity  would  be  raised  30  ins.,  or  would 
be  7  ft.  above  the  surface  of  the  track.  In  the  sketch,  of  course, 
the  centers  of  gravity  are  only  approximated.  As  the  tendency  of 
a  car  flexibly  supported  on  a  truck  is  to  oscillate  around  its  center 
of  gravity,  the  action  of  the  car  under  these  conditions  can  be  lik- 

ened to  that  of  a  balance  wheel  in  a  watch,  in  which,  in  the  first 
place,  the  wheel  has  a  radius  of  4  ft.  6  ins.,  and  in  the  other  case  of 
7  ft.  Lengthening  the  car  body  or  enlarging  the  platform  would, of 
course,  have  the  same  tendency  as  that  of  carrying  a  load  on  the 
roof,  i.  e.,  toward  increasing  the  moment  of  inertia,  which  must  be 
counterbalanced  by  the  spring  system. 

FIG.  1 . — DOUBLE  DECK  CAR  AT  LEEDS,  ENGLAND 

improvements  that  have  been  brought  out  by  their  previous  experi- 
ence. This  company  works  on  the  theory  that  the  car  wheel  must  be 

revolved  at  a  very  slow  speed  in  order  to  secure  the  best  results.  From 
3  to  20  r.  p.  m.  are  the  minimum  and  maximum  speeds  which  it  em- 

ploys. The  car  wheel  is  held  rigidly  in  place,  and  the  emery  wheel 
is  revolved  at  a  high  speed  in  a  substantial  frame  and  with  dustproof 
bearings  in  order  to  secure  durability  in  the  machine.  The  grinder 
is  shown  herewith  with  one  side  in  position  ready  to  grind,  and  the 
other  side  dropped  below  on  a  double  hinge.  When  the  machine  is 
lowered  in  the  pit,  a  car  can  be  run  over  the  machine  without  any 
interference.    When  raised  to  position  the  grinding  head  is  brought 

The  moment  of  resistance  to  oscillation  can  be  increased  in 
four  ways.  First,  by  increasing  the  stiffness  of  the  outer  springs; 
second,  by  increasing  the  distance  of  the  springs  from  the  center  of 
gravity  of  the  car  body  and  load;  third,  by  increasing  the  wheel  base 
(distance  from  center  to  center  of  wheels);  and  fourth,  by  counter- 

balancing the  ends  by  the  weights  of  the  motors,  wheels  and  axles, 
so  that  a  tendency  of  either  end  of  the  truck  to  rise  will  be  checked 
by  the  weight  of  these  parts,  which  will  keep  it  down. 

If  we  assume  the  spring  system  to  be  sufficiently  strong  to  sup- 
port the  car  body  and  load  at  rest,  it  is  undesirable  to  increase  the 

stiffness  of  the  springs  in  such  a  system,  as  increasing  their  stiffness 
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:FIG.  2.— STRAIN  DIAGRAM 

will  tend  to  make  the  car  ride  hard;  consequently,  in  order  to  obtain, 
with  the  same  spring  system,  sufficient  resistance  to  oscillation  and 
sufficient  flexibility  to  insure  ease  of  riding,  it  is  necessary  to  make 
the  spring  base,  as  well  as  the  wheel  base,  as  long  as  possible,  thus 
obtaining  from  a  set  of  springs  with  a  given  weight  sustaining  power, 
the  greatest  possible  amount  of  resistance  opposed  to  the  oscillations 
of  the  car  body. 

The  exact  relation  between  the  length  of  spring  base  to  the 
tendency  to  oscillation  is  shown  mathe- 

matically in  Fig.  2,  in  which  B,  is  the 
center  of  gravity  of  the  car  body  and 
load,  A  D  the  axis  of  the  end  sup- 

porting springs,  F  A  E  the  arc  of 
oscillation  around  this  center  of  gravity, 
and  A  C  a.  tangent  drawn  to  this  arc  at 
the  point,  A.  The  moment  of  resist- 

ance of  any  given  spring  to  oscillation 
therefore  equals  JV  X  A  CX  cos  C  A 
D,  in  which  W  equals  the  resistance 
per  inch  of  spring  compression,  and  A 
C\s  measured  in  inches.  As  the  angle, 
C  A  £>,  increases,  that  is,  as  the  dis- 

tance of  the  spring  from  the  center  of 
the  truck  increases,  cos  CAD  ap- 

proaches unity,  consequently  the  ten- 
dency to  oscillation  is  reduced. 

While  a  long  spring  base  with  a 
proportionate  wheel  base  will  offer  the 
necessary  resistance,  with  a  wheel  base 
less  than  7  ft. ,  it  is  impossible  with  even 
a  long  spring  base  to  prevent  the  oscilla- tion of  double  deck  cars.  To  overcome  this  with  the  wheel  bases  met 
in  ordinary  European  tramway  practice,  which  is  usually  5  ft.  6  ins. 
to  6  ft.,  the  Peckham  Truck  Company  has  been  successful  in  apply- 

ing the  counterweight  principle  of  balancing  the  weight  of  the  car, 
when  it  tends  to  oscillate,  by  that  of  the  motors,  wheels,  axles  and 
side  frames,  as  outlined.  This  is  used  on  the  Peckham  Standard  and 
Extra  Long  trucks,  which  have  been  adopted  by  the  Bristol,  Coven- 

try, Guernsey,  Leeds  and  Dublin  tramways.  The  latter  company 
has  now  in  use  about  forty-five  of  these  trucks,  and  has  recently 
ordered  150  more. 

The  construction  consists  in  the  combination  with  the  outer 
end  truck  spiral  springs  of  under  tension  springs  which  compress 
when  the  load  is  applied  by  the  attempt  of  the  car  to  oscillate,  and 
relax  when  the  load  is  applied  to  the  upper  spiral  springs.  In  the 
Standard  truck  four  of  these  tension  springs  (one  at  each  corner  of 
the  truck  frame),  and  in  the  Extra  Long  truck  eight  (two  at  each 
end  of  the  truck  frame),  are  generally  used.  The  latter  trucks  are 
recommended  for  long  double  deck  or  high  speed  single  deck  cars. 
By  the  use  of  these  tension  springs,  the  car  body  is  so  firmly  secured 
to  the  extreme  end  of  the  truck  frames  that  should  it  tend  to  rise, 
the  under  springs  will  compress  and  tend  to  raise  that  end  of  the 
truck  with  its  weight  of  motors,  wheels  and  axles  around  the  other 
axle  as  a  fulcrum.  The  average  weight  so  applied  to  each  end  of 
the  car  (one  motor,  one  pair  of  wheels  and  axles,  and  one-half  of  the 
weight  of  the  side  frames)  is  about  2500  lbs.,  and  as  the  leverage 
through  which  these  act  is  from  two  to  three  times  that  tending  to 
raise  them,  their  effective  weight  for  balancing  the  car  is  largely  in- 
creased. 

In  the  Peckham-Standard  cantilever  truck  the  spring  system  is 
so  arranged  as  to  permit  about  1  %  ins  of  compression  to  the  entire 
system  when  the  car  is  at  rest.  For  the  resistance  to  oscillation  the 
end  spiral  springs  give  a  compression  of  about  )l  in.  per  100  lbs. 
load,  while  the  counter  springs  give  x/%  in.  per  100  lbs.  load.  Of 
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ted,  but  the  retarding  power  of  the  springs  at  the  rising  end  of  the 
body  comes  into  )  lay  immediately  to  resist  the  tendency  of  the  car 
to  oscillate.  This  is  accomplished  by  fastening  the  caps  holding  the 
upper  end  springs  and  the  counter  springs  on  one  bolt,  and  by 
screwing  up  on  this  bolt  so  as  to  get  the  initial  compression  of  both 
springs  equal  to,  or  nearly  equal  to,  the  compression  due  to  the 
weight  of  the  car  body  and  load  on  the  other  truck  springs.  This 
results  in  an  end  spring  system,  which  has  the  same  resistance  to 
depression  as  though  it  were  made  of  springs  of  power  equal  to  the 
sum  of  the  power  of  the  truck  springs  and  underlying  compression 
springs,  and  likewise  a  resistance  at  the  rising  end  of  the  car  of 
the  same  amount. 

New  Type  of  Rail  Bond 

J*
 

The  accompanying  engraving  shows  a  type  of  rail  bond  which 
is  manufactured  by  James  Bryan  &  Company,  and  which  has  been 
giving  excellent  results  on  a  large  number  of  roads.  The  inventor, 
Mr.  Bryan,  is  connected  with  the  Consolidated  Traction  Company, 
of  Pittsburgh,  Pa.,  and  the  bond  is  employed  as  standard  on  all  the 
lines  of  that  company,  as  well  as  the  United  Traction  Company,  of 
the  same  city.  It  is  also  in  use  by  the  Pittsburgh  &  Birmingham 
Traction  Company,  the  Camden  &  Suburban  Railway  Company, 
Camden,  N.  J.,  the  Louisville  Street  Railway  Company,  Louisville, 
Ky.,  and  many  others. 

One  main  obj  ect  sought  by  the  inventor  is  to  give  the  bond  a  suffi- 
cient area  of  contact  with  the  rail  to  compensate  for  the  lower  con- 

ductivity of  steel,  as  compared  with  copper  ;  thus,  the  bond  terminal 
using  two  No.  0000  wires  is  2%  ins  diameter;  with  web  of  rail  y%  in. 
thick,  the  area  of  steel  through  which  the  current  must  pass  is  the 
circumference  of  the  bond  terminal  times  the  thickness  of  web  of 
rail,  which  equals  3.138  sq.  ins.,  equal  to  3,995,400  c.  m.    Two  No. 

FIG.  1.— SIDE  VIEW  OF  BOND 

0000  wires  have  an  area  of  423,000  c.  m.  Thus  the  ratio  of  steel  at 
point  of  contact  with  bond  terminal  of  rail  to  copper  of  bond  wire  is 

9.46  to  1. 
The  construction  of  the  bond  is  clearly  shown  in  the  section 

(Fig.  2).  The  wires  are  held  between  a  washer  of  steel,  which  is 
directly  under  the  bolt  head,  and  one  of  copper  which  is  separated 
from  the  web  only  by  a  thin  corrugated  plate  of  copper.  The  bond 
is  applied  by  first  cleaning  the  rail,  then  placing  the  parts  in  posi- 

tion and  screwing  up  the  bolt  in  the  way  a  joint  angle  plate  would 
be  bolted  up.  The  immense  pressure  thus  put  upon  the  bolt  crushes 
out  the  corrugations  of  the  thin  washer,  and  makes  a  good  union 
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FIG.  3.— DIAGRAM  OF  DOUBLE  DECK  CAR FIG.  2.— SECTION  OF  RAIL  WITH  BOND 

course  the  four  elliptic  springs  and  the  four  springs  in  the  center  of 
the  truck  all  aid  to  resisting  oscillation  as  well  as  compression,  but 
being  located  nearer  the  center  of  the  truck  they  do  not  act  as 
strongly  as  the  springs  at  the  ends.  In  the  Extra  Long  truck  four 
more  counter  springs  are  added  as  stated.  These  four  more  counter 
springs  add  400  lbs.  per  %  in.  compression.  The  resistance  varies 
directly  with  the  distance  through  which  the  end  of  the  car  body 
moves,  but  the  arrangement  of  counter  springs,  acting'against  the 
upper  spiral  end  springs,  is  such  that  not  only  is  the  lifting  power  of 
the  truck  springs  under  the  rising  end  of  the  body  entirely  elimina- 

between  the  parts,  and  perfect  electrical  and  mechanical  contacts. 
Bonds  which  have  been  buried  in  the  ground  for  over  two  years  do 
not  show  any  signs  of  deterioration,  and,  in  fact,  the  surface  of  the 
rail  under  the  bond  appears  brighter  than  when  the  bond  was  first 
put  in  place.  This  is  explained  upon  the  theory  that  the  slight  vi- 

bration occasioned  by  the  travel  of  the  cars,  produces  a  rubbing  be- 
tween the  steel  of  the  rail  and  the  copper  washer.  The  engineers 

of  the  Consolidated  Traction  Company  report  a  large  saving  in  the 
return  circuit  by  the  use  of  this  bond,  amounting  in  some  cases  to 
as  much  as  20  per  cent. 
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Mechanical  Trolley  Pole  Catcher 

The  accompanying  illustrations  show  exterior  and  interior  views 
of  a  mechanical  device  for  catching  the  trolley  pole  when  the  trolley 
wheel  leaves  the  wire.  As  will  be  seen,  the  device  depends  upon 
the  centrifugal  force  developed  by  the  sudden  revolution  of  the  dogs 
when  the  wheel  leaves  the  wire.  It  will  catch  the  pole  the  instant 
the  wheel  leaves  the  wire  and  will  hold  it  securely  until  released  by 

are  identical,  and  the  removal  of  four  allows  the  lower  half  of  the 
motor  to  swing  down  by  link  support  from  lugs  fastened  to  the 
upper  half  (Fig.  2).  As  it  swings  away  from  the  axle  the  motor  is 
readily  accessible  from  the  end  of  the  car.  By  unhooking  the  link 
the  lower  half  may  be  removed  entirely,  the  armature  being  mean- 

while retained  in  either  half  of  the  motor. 
The  poles  are  of  laminated  wrought  iron  with  serrated  face. 

They  are  of  substantial  construction  and  are  bolted  into  place  upon 
seats  bored  out  in  the  same  operation  with  the  armature  bearings, 
assuring  perfect  alignment.  As  each  pole  is  provided  with  its  own  field 
coil,  distortion  of  the  field  by  the  armature  current  is  prevented. 

The  armature  (Fig.  1)  is  of  the  well  known  drum  type,  small  in 
diameter,  of  light  weight  and  simple  construction.  The  core  is  hol- 

lowed out  sufficiently  to  cut  down  the  distorting  effect  of  the  arma- 
ture on  the  field  of  the  motor.    This  hollowing  out  of  the  core  has 

FIG.  1.— CATCHING  DEVICE  ON  DASH 

FIG. 

-ARMATURE  30  H.  P.  MOTOR 

the  conductor,  thus  preventing  all  damage  to  overhead  construction, 
and  to  the  trolley  wheel  itself.  The  catcher  is  regulated  by  a  long 
clock  spring,  to  which  is  attached  a  reel,  which  takes  up  the  slack 
rope  and  feeds  it  out  to  the  trolley  pole  as  the  varying  height  of  the 

trolley  wire  above  the 
ground  demands.  It  is  only 
when  the  pole  rises  very 
suddenly,  as  when  the 
wheel  leaves  the  wire,  that 
the  device  will  catch  and 
hold  the  trolley  cord. 

The  engraving  (Fig.  1) 
shows  the  catcher  in  proper 
position  upon  the  dash; 
this,  however,  is  only  one 
of  several  ways  of  applying 
it.  In  this  application  it  is 
assumed  that  one  catcher 
will  suffice  for  a  car.  The 
loop  or  chain  being  remov- 

ed from  end  of  strap,  the 
catcher  is  readily  removed 
and  carried  to  the  other 
dash  and  slipped  onto  a 
similar  iron  strap.  On 
busy  roads,  however,  two 
catchers  are  advisable,  one 
on  each  dash. 

This  catcher  has  been 
run  for  one  year  upon  five  different  roads;  so  the  experimental  stage 
has  been  passed  and  the  makers  of  the  device  now  court  investi- 

gation and  trial.  The  catcher  is  manu  factured  by  Wilson,  Thom- 
son &  Company. 

The  Steel  Motor— 30  H.  P. 

FIG.  2.— INTERIOR  OF  CATCHER 

That  the  new  types  of  Steel  motors  are  fulfilling  the  strong 
claims  which  were  made  concerning  them  is  attested  by  the  con- 

vincing reports  which  the  Steel  Motor  Company  state  are  being  re- 
ceived from  time  to  time  from  those  who  are  using  them.  The 

recent  convention  at  Niagara  Falls,  at  which  the  company  had  an  ex- 
cellent opportunity  of  exhibiting  three  standard  sizes  of  motors,  was 

of  very  great  importance  to  the  Steel  Motor  Company. 
A  short  time  ago  a  description  appeared  in  the  Journal  of  the 

50  h  .p.  Steel  motor,  and  a  description  follows  herewith  of  the  30  h.  p. 
Steel  motor,  both  of  which  are  built  on  the  same  general  principles. 

A  feature  to  which  the  company  invites  particular  attention  is 
the  lightweight  of  this  motor — only  1200  lbs. — which  is  claimed  to 
be  considerably  less  than  any  motor  of  the  same  capacity  ever placed  on  the  market. 

The  motor  case  is  made  of  low  carbon  cast  steel  in  two  sections, 
cylindrical  in  form,  with  smooth  exterior  surface,  and  contains  four 
poles  symmetrically  located,  each  provided  with  its  own  field  coil. 
All  of  the  motor  parts  being  encased,  they  are  protected  from  water, 
grit,  etc. 

Specia  lattention  has  been  given  to  compactness  and  the  elimi- 
nation of  all  inert  material,  enabling  the  production  of  a  motor  of 

lighter  weight  than  any  heretofore  produced  and  of  such  dimensions 
that  there  is  ample  clearance  when  mounted  on  trucks  as  narrow  as 
one  metre  track  gage,  and  upon  wheels  of  30  ins.  diameter. 

The  axle  bearing  brackets  extend  over  and  rest  upon  the  top  of 
the  axle.  These  together  with  the  armature  bearing  caps,  are  cast 
integral  with  the  top  half  of  the  frame.    All  of  the  principal  bolts 

also  the  important  effect  of  ventilating  and  cooling  the  armature, 
the  type  of  winding  being  conducive  to  the  same  result.  The  core 
contains  but  thirty-three  slots,  which  admits  of  large  substantial 
teeth  not  easily  damaged  by  rough  usage. 

The  entire  winding  consists  of  thirty-three  of  the?e  coils  in- 
serted in  an  equal  number  of  slots  in  the  cores  and  only  a  few  coils 

are  in  any  event  removed  when  it  is  necessary  to  make  repairs. 
The  commutator  is  of  the  undercut  bar  type.  The  bars  are 

milled  to  receive  the  armature  leads,  which  are  tightly  driven  to 
place  and  swaged  to  ensure  perfect  contact.    No  solder  is  required 

FIG.  2.— 30  H.   P.  MOTOR  CASE  OPEN 

or  used  to  effect  electrical  connection.  The  commutator  fits  a 
tapered  seat  on  the  extension  of  the  armature  head  and  is,  therefore, 
easily  removed. 

The  field  coils  are  of  the  "mummified  type,"  and  are  inter- 
changeable. They  are  securely  held  in  place  by  spring  holders 

inserted  between  them  and  the  pole  pieces. 
The  axle  bearings  are  lined  with  babbit.  They  are  extra  large 

in  size  and  interchangeable.  Grease  pockets  are  provided  on  top 
from  which  grease  is  introduced  to  the  axle  through  two  slots  30 
degs.  apart. The  armature  bearings  are  also  lined  with  babbitt  and  are  inter- 

changeable, except  when  the  motors  are  required  for  service  on  track 
of  one  metre  gage  when  a  shorter  bearing  is  used  on  the  commutator 
side. 

The  motor  is  arranged  for  either  nose  or  side  bar  suspension. 
The  Steel  Motor  Company  manufactures  motors  constructed  on 

the  same  general  principles  from  25  h,  p.  up  to  150  h.  p. 
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Electrical  Exhibition  in  Madison  Square 
Garden 

Interest  in  the  next  electrical  exhibition  to  be  held  in  the  Madi- 
son Square  Garden  in  May  has  already  gone  beyond  the  electrical 

into  kindred  trades  and  is  surprisingly  strong  in  all  branches  of  the 
railway  business.    Everybody   remembers  the  success  of  the  ex- 

17  -street. 

PLAN  OF  AMPHITHEATRE  AND  ARENA  CIRCLES- 

hibition  in  1896.  Though  it  was  held  in  a  building  comparatively  un- 
known for  such  exhibition  purposes,  it  attracted  not  only  the 

trade,  but  great  throngs  of  people  from  the  territory  within  100  miles 
of  New  York.  The  exhibitors  themselves  were  paid  many  times 
over  in  business  for  the  cost  of  their  respective  exhibits,  and  the  best 
evidence  of  this  fact  is  in  the  early  demand  from  former  exhibitors 
for  increased  allotments  of  space.  Contracts  are  already  in  for  more 
than  one-half  of  the  total  space  sold  in  1896  and  when  it  is  remem- 

of  public  interest  in  the  new  modes  of  generating  and  applying 
power  to  street  railways.  There  is  little  doubt  that  the  railway  ex- 

hibit can  be  made,  and  no  doubt  will  be  made,  one  of  the  most  at- tractive features  of  the  exhibition. 
When  the  management  took  a  lease  of  Madison  Square  Garden 

it  was  thought  to  be  rather  a  bold  step.  As  the  plans  are  now  de- 
veloping it  is  evident  that  a  building  as  large  as  this  is  absolutely 

necessary.    The  exhibitors  can  but  profit  by  the  larger,  finer,  better 
known  and  more 
centrally  located 
building.  With  this 
advantage  of  location 
and  building,  there 
will  come  an  increase 
both  in  variety  and 
number  of  exhibits 
which  will  certainly 
draw  a  much  larger 
crowd.  There  were 

over  300.000  admis- sion tickets  sold  in 

1896,  and  it  seems »  reasonable  to  expect 
,  that  the  number  will run  to  far  larger '  figures  in  1898. 

■  Other  compari- 
sons with  the  last  ex- 

hibition show  in- 
creases quite  as 

great.  For  instance, there  was  only  one 
battery  of  boilers  in 
operation  in  the  1896 
exhibition.  From 
the  arrangements 
already  made  there will  be  at  least  three 
in  Madison  Square 
Garden.  The  engine 

and  dynamo  exhibits will  also  exceed 
those  of  1896  in  the  ratio  of  about  three  to  one. 

All  these  things  suggest  to  the  intending  exhibitor,  the  import- 
ance of  speed  in  securing  space.  While  the  Garden  is  very  much 

bigger  than  the  last  Exhibition  building,  the  demand  for  space  is 
even  greater  in  proportion  than  the  increase  of  space,  and,  of  course, 
the  walls  of  the  Garden  put  an  unyielding  limit  to  the  supply.  The 
accompanying  diagrams  show  proposed  arrangements  of  exhib- its in  the  amphitheatre  of  the  Garden  where  apparatus,  supplies, 

etc.,  will  be  located,  and  the 
basement  in  which  will  be  the 
generating  exhibit  and  steam 
specialties.  It  seems  proper  to 
say  a  word  about  this  generat- 

ing exhibit.  In  the  old  build- 
ing with  a  smaller  and  less  in- 

teresting plant  and  only  one  en- trance by  an  obscure  stairway 
from  the  main  hall,  it  proved 
to  be  a  feature  of  public  as  well 
as  trade  interest.  Enough  in- 

terested people  found  their  way 
to  it  to  make  it  profitable  to  the 
exhibitors. 

In  Madison  Square  Garden 
not  only  will  the  exhibits  be 
larger,  more  varied,  more  inter- 

esting, but  they  will  be  more accessible.  There  will  be  at 
least  four  entrances  from  three 
sides  of  the  building,  and  with 
care  and  skill  in  placing  the  ex- 

hibits, pointing  out  the  features 
and  properly  advertising  them, 
influences  which  made  the  last 
operating  exhibit  successful,  the 
exhibition  of  1898  ought  to  be 

highly  profitable  to  every  ex- hibitor. 

2.C^  STREET. 
-ELECTRICAL  EXPOSITION 

PLAN  OF  BASEMENT— ELECTRICAL  EXPOSITION 

bered  that  the  exposition  is  yet  five  months  away  and  that  more 
space  was  sold  just  before  the  opening  in  1896  than  in  several 
months  before,  it  will  be  readily  seen  that  the  space  at  the  disposal 
of  the  company  is  likely  to  be  entirely  taken. 

Railway  apparatus  and  supplies  people  will  get  in  the  1898  ex- 
hibition their  first  good  chance  to  demonstrate  what  is  being  done 

in  those  lines.  The  changes  in  motive  power  now  being  made  by 
street  railways  in  and  around  the  city,  and  the  interest  taken  in 
electric  traction  by  short  steam  railways  will  have  a  double  effect; 
they  suggest  to  the  trade  that  the  active  demand  for  apparatus  and 
supplies  will  bring  to  Madison  Square  Garden  great  numbers  of 
buyers,  as  well  as  curiosity  seekers;  and  there  will  be  a  stimulating 

On  Jan.  1,  1898,  the  fine 
water  power  plant  at  the  St.  An- thony Falls,  Minneapolis,  which  has  been  building  during  the  last  2  % 

years,  was  turned  over  to  the  Twin  Cities  Rapid  Transit  Company. 
The  station,  which  has  been  described  in  the  STREET  Railway 
Journal,  contains  ten  pairs  of  500  h.  p.  turbines,  making  a  total  of 
10,000  h.  p.  The  turbines  operate  undera  head  of  from  18  ft.  to  20  ft. , 
depending  upon  the  height  of  the  water.  The  present  generator 
plant  consists  of  two  600  volt,  700  k.  w.  generators  for  the  neighbor- 

ing lines  and  five  3450  volt,  700  k.  w.  alternating  dynamos  for  the 
distant  lines,  the  current  being  converted  to  direct  current  by  rotary 
transformers  at  substations  near  the  point  of  use.  The  plant  will 
reduce  considerably  the  cost  of  operation  of  the  system,  and  the 
actual  showing  made  will  be  awaited  with  interest. 
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61 An  Automatic  Oiling  System 

Since  the  invention  of  the  steam  engine,  one  of  the  hardest 
problems  that  the  steam  engineer  has  had  to  contend  with  is  the 
trouble  arising  from  poorly  oiled  bearings,  and  a  great  many  devices 
have  been  brought  out  for  reducing  the  cost  for  properly  lubricating 
these  bearings.  The  system  illustrated  herewith  has  been  devised 
by  the  Q.  &  C.  Company,  and  a  number  of  strong  points  are  urged 
in  its  favor.  The  manufacturers  claim  that  this  system  will  save 
labor,  oil,  life  and  accident,  fuel  and  machinery,  besides  greatly 
reducing  the  fire  risk  and  enabling  the  engine  room  to  be  kept 
scrupulously  clean. 

Briefly  described,  the  course  of  the  oil  from  the  delivery  wagon 
is  as  follows:  the  oil  passes  into  the  building  through  a  line  of  2  in. 
piping  directly  into  the  main  filter,  where  it  is  freed  from  any  orig- 

inal impurities,  and  then  passes  into  the  main  oil  receiving  tank, 

FIG.  1.— LUBRICATING  SYSTEM  AT  CHICAGO 

which  may  be  placed  in  any  part  of  the  building  desired.  Near  this 
tank  are  placed  two  air  compressors  and  pump,  which  furnish  the 
power  for  forcing  the  oil  around  the  building.  About  6b  lbs.  air 
pressure  is  used.  By  means  of  a  specially  constructed  valve,  the 
oil  is  admitted  from  the  main  tank  into  a  fountain  head,  from  which 
it  is  distributed  into  the  pipes  of  the  system.  The  fountain  head 
is  usually  filled  with  oil  enough  to  run  the  engines  of  the  system  for 
ten  or  twelve  hours.    If  the  engineer  wishes  to  discharge  the  oil  to 

FIG.  2— LUBRICATING  SYSTEM  AT  BALTIMORE 

the  cups  on  the  engines,  a  valve  in  the  air  supply  pipe  to  the  foun- 
tain head  is  opened.  This  supply  pipe  is  connected  to  the  main  air 

reservoir,  but  instead  of  using  the  full  maximum  pressure  of  60  lbs., 
a  reducing  valve  is  used  for  reducing  the  pressure  to  20  or  25  lbs. 
This  amount  of  pressure  is  generally  sufficient  for  conveying 
purposes. 

The  air  pressure,  passing  into  the  fountain  head  from  the  sup- 
ply pipe,  forces  the  oil  down  through  the  main  feed  pipe  in  the 

center  of  the  fountain  head  to  the  pressure  filters,  where  it  is  cleansed 
of  any  straggling  impurities.  It  is  then  fed  directly  into  the  dis- 

tributing pipe  system,  and  carried  to  the  cup  of  each  set  of  bearings 
in  the  building.  After  passing  through  the  bearings,  the  oil  is  col- 

lected into  a  return  pipe,  through  which  it  is  carried  back  to  the 
main  reservoir.  In  this  way  the  loss  of  oil  is  reduced  to  a  mini- 

mum, and  the  same  oil  is  used  over  and  over  again. 
In  Fig.  1  is  shown  the  arrangement  in  the  basement  of  the  main 

engine  oil  reservoir,  main  air  reservoir,  main  cylinder  oil  reservoir 
and  main  filter.  This  view  was  taken  in  the  power  station  of  the 
Kdgewater  Klectric  Railway,  of  Chicago.  Fig.  2  shows  the  complete 
system  installed  in  the  power  station  of  the  Belt  Line  of  the  Balti- 

more &  Ohio  Railroad. 

The  Manufacture  of  Brake  Shoes 

An  important  consolidation  of  interests  has  been  effected  be- 
tween the  Sessions  Foundry  Company  and  the  Composite  Brake 

Shoe  Company,  whereby  the  former  company  has  secured  the  exclu- 
sive right  to  manufacture  and  sell  what  is  known  as  the  "  Compo  " 

brake  shoe,  in  the  state  of  New  York  except  west  of  Syracuse,  the 
state  of  Pennsylvania  except  west  of  Harrisburg,  the  states  of  New 
Jersey,  Delaware,  Maryland,  Virginia  and  District  of  Columbia, 
The  foundry  of  the  Sessions  Company  is  the  largest  general  castings 
foundry  in  the  Eastern  States,  and  is  also  the  most  modern  and  best 
equipped  in  the  country. Remarkable  results  have  been  obtained  in  steam  railroad  service 

by  the  use  of  cork  in  the  "Compo"  brake  shoe.  The  cork  with- 
stands the  heat  generated  in  brake  shoes  in  such  service,  the  heat 

causing  the  cork  to  swell  or  expand.  This  feature,  with  the  shoe's increased  retarding  or  braking  advantages,  and  its  greater  elasticity, 
brakes  a  car  or  a  train  smoothly  and  effectively  without  gripping 
the  wheel  and  overcomes  the  usual  bucking  or  jerking  effect. 
The  Composite  Brake  Shoe  Company  has  decided  to  ultimately 
use  cork  in  the  place  of  wood  for  inserts  in  all  its  brake  shoes,  in- 

cluding those  for  street  railway  service.  The  Sessions  Foundry  Com- 
pany will  at  once  adopt  corks  for  every  kind  of  railway  service. 

During  the  past  two  years  this  brake  shoe  has  established  a  high  repu- 
tation for  quick  and  effective  braking  without  gripping  the  wheels, 

which  certainly  is  an  important  feature  when  the  question  of  public 
safety  and  comfort  is  considered.  The  company  claims  that  the 
railway  systems  using  this  shoe  are  running  their  cars  more 
smoothly  and  with  less  accidents  than  with  any  other  brake  shoe. 

By  this  new  association  and  the  adoption  of  cork  inserts  in  place 
of  wood  plugs,  the  Composite  Brake  Shoe  Company  is  enabled  to 
offer  an  improved  brake  shoe,  without  adding  to  the  cost  to  the 
consumer;  and  the  Sessions  Foundry  Company  has  exceptionally 
good  facilities  at  its  works  at  Bristol,  Conn.,  for  manufacturing  these 
shoes  and  for  shipping  them  to  all  points  in  the  territory  specified. 

A  New  Car  Wheel  Manufacturing  Plant 

The  Pennsylvania  Car  Wheel  Company  has  recently  been 
formed  at  Pittsburgh  for  the  purpose  of  manufacturing  and  selling 
high  grade  car  wheels  for  both  steam  and  electric  service.  The  plant, 
which  will  be  located  at  Pittsburgh,  will  have  a  capacity  of  85  tons 
per  day,  which  will  probably  be  increased  before  many  months. 
The  capital  stock  of  the  company  is  $100,000,  and  the  enterprise  has 
the  backing  of  some  of  the  most  prominent  manufacturers  and  finan- 

cial men  of  Pittsburgh.  Among  the  stockholders  are  Charles  V. 
Slocum,  formerly  of  the  New  York  Car  Wheel  Works,  of  Buffalo;  J. 
D.  Rhodes,  formerly  of  the  Pittsburgh  Car  Wheel  Company;  Will- 

iam E.  Elkins,  formerly  president  of  the  Pittsburgh  Traction  Com- 
pany, and  A.  W.  Slocum,  formerly  of  the  New  York  Car  Wheel 

Works.  A.  W.  Slocum  will  be  superintendent  of  the  new  plant. 
The  promoters  of  this  enterprise  are  very  sanguine  of  its  success, 
there  being  a  very  large  market  in  the  vicinity  of  Pittsburgh  for  car 
wheels.  It  is  also  believed  that  car  wheels  can  be  manufactured 
cheaper  in  that  locality  than  in  any  other  part  of  the  country.  As 
will  be  noted,  most  of  the  gentlemen  interested  in  the  enterprise 
have  already  had  considerable  experience  in  the  manufacture  of  car 
wheels,  and  the  company  will  undoubtedly  find  a  large  field  for  its 

products. 
Removal  of  a  Brake  Company 

The  Standard  Air  Brake  Company,  has  moved  its  offices 
from  100  Broadway  to  168  Broadway,  in  New  York  City,  As  stated 
in  another  column,  E.  J.  Wessels  has  severed  his  connection  with 
the  company  as  managing  director,  and  his  successor,  Joseph  R. 
Ellicott,  undertakes  the  management  of  the  business  on  Jan.  1. 
Mr.  Ellicott  has  been  associated  with  street  railway  interests  for  a 
long  while,  and  has  large  business  acquaintances  among  managers 
in  all  parts  of  the  country.  The  company's  business  is  in  a  highly 
prosperous  condition  and  the  number  of  inquiries  for  air  brakes,  and 
of  orders  placed,  has  never  been  so  large  as  during  the  last  few 
weeks.  These  orders  come  from  the  United  States  and  from  foreign 
countries,  and  show  that  street  railway  managers  are  beginning  to 
realize  the  necessity  of  some  form  of  brake  more  powerful  and  in- 

stantaneous in  action  than  the  old  style  of  hand  brakes.  In  addi- 
tion to  the  present  axle  compressor  and  electric  motor  systems 

which  have  been  put  out  by  the  company,  it  will  immediately  place 
upon  the  market  certain  new  devices  which  will  command  wide  at- 

tention and  be  thoroughly  appreciated  by  managers. 

Visit  of  a  Prominent  British  Contractor  to 
America 

Justus  Eck,  managing  director  of  Laing,  Wharton  &  Down, 
Ltd.,  who  came  to  America  on  Nov.  10,  returned  on  the  steamship 
"  Britannic  "  on  Dec.  22.  The  firm  of  Laing,  Wharton  &  Down,  was, 
until  its  incorporation  last  year,  the  oldest  private  firm  in  its  line  in 
the  city  of  London,  having  been  engaged  in  the  electric  manufactur- 

ing and  contracting  business  for  nearly  twenty  years.  Mr.  Eck  be- 
came connected  with  the  firm  in  1889,  shortly  after  his  graduation 

from  Peterhouse,  Cambridge,  University,  and  rapidly  gained  ground 
in  the  concern,  until,  on  the  formation  of  the  present  company,  he 
was  made  its  managing  director.  About  a  year  ago  the  company 
became  the  British  representative  of  the  Walker  Company,  and  has 
been  doing  most  active  and  successful  work  in  this  and  other  agency 
directions. 

The  purpose  of  Mr.  Eck's  trip  to  this  country  was  to  make  ar- 
rangements with  other  American  houses  to  represent  them  in  Great 

Britain,  and  in  this  he  has  been  highly  successful.    Among  the  new 
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agencies  secured  is  that  of  the  Ward-Leonard  Company,  manu- 
facturers of  Carpenter  enamel  rheostats  and  other  appliances;  that 

of  the  Wagner  Electric  Manufacturing  Company,  of  St.  Louis,  for 
its  alternating  current  apparatus  of  all  kinds;  that  of  the  Q.  &  C. 
Company  for  its  rail  sawing  apparatus,  and  that  of  the  Pearson  jack. 
The  Buda  track  drill,  for  which  the  company  has  been  for  some 
time  agent,  has  been  quite  largely  sold  in  Great  Britain  through  its 
efforts.  Mr.  Eck  also  made  arrangements  for  establishing  a  per- 

manent purchasing  agency  in  New  York  for  any  supplies  needed  in 
this  country  for  carrying  out  the  extensive  work  which  Laing, 
Wharton  &  Down  are  now  organizing  to  undertake  in  Great  Britain 
and  elsewhere. 

While  in  this  country,  Mr.  Eck  was  notified  by  his  London 
office  that  the  company  had  obtained  an  important  construction  and 
apparatus  contract  for  the  equipment  of  a  railway  system  for  the 
Halifax  Corporation,  in  Yorkshire,  and  for  an  arc  and  incandescent 
lighting  plant  for  Barking.  The  former  contract  includes  a  com- 

plicated switchboard  for  three  generators,  including  arrangements 
for  handling  booster  and  storage  battery  circuits.  The  company  has 
recently  secured  an  order  for  forty  Walker  controllers  and  lightning 
arresters  for  use  with  motors  made  in  Great  Britain  for  a  certain 
railway  installation.  Other  important  contracts  have  recently  been 
taken  in  Leeds,  Oxford,  Tunbridge  Wells,  London  (County  Council), 
Hackney  Vestry,  for  the  British  Admiralty  and  War  Office,  for  Jer- 

sey, the  British  Post  Office,  Bath  and  Battersea. 
During  Mr.  Eck's  trip  to  this  country  he  visited  the  cities  of New  York,  Boston,  Hartford,  New  Haven,  Buffalo,  Niagara  Falls, 

Cleveland.  Chicago,  Milwaukee,  St.  Paul,  Cincinnati,  Pittsburgh 
and  Philadelphia. 

Personals 

Mr.  R.  Semmes,  general  manager  of  the  Mobile  Street  Railway 
Company,  has  been  quite  ill  with  yellow  fewer,  but  is  now  recov- ering. 

Mr.  John  L.  Heins  was  elected  president  of  the  Coney  Island 
&  Brooklyn  Railroad  Company  at  the  last  meeting  of  the  stock- holders. 

Mr.  James  Sullivan  was  elected  general  superintendent  of  the 
Coney  Island  &  Brooklyn  Railroad  Company  at  a  recent  meeting  of 
the  stockholders. 

Mr.  M.  K.  Bowen,  general  manager  of  the  Chicago  City  Rail- 
way Company,  and  Mr.  W.  B.  Walker  were  elected  directors  of  the 

company  last  month  to  fill  the  resignations  of  Mr.  E.  M.  Phelps  and 
Mr.  James  C.  King. 

Mr.  James  Todd,  president  of  the  Sterling  Varnish  Company, 
Pittsburgh,  Pa.,  was  married  on  Dec.  7  to  Miss  Mary  Louise  Slagle, 
daughter  of  Judge  Jacob  F.  Slagle.  Mr.  Todd's  many  friends  extend their  congratulations  and  wishes  for  a  very  happy  future  to  the 
young  couple. 

Col.  W.  A.  Bancroft,  who  is  mentioned  as  the  probable  presi- 
dent of  the  Boston  Elevated  Railway  Company,  the  lessor  of  the 

West  End  Street  Railway  Company,  of  Boston,  has  acted  as  mayor 
of  Cambridge  for  two  terms  and  has  been  connected  for  sometime 
with  the  West  End  system. 

Mr.  J.  M.  Dennison  has  severed  his  connection  with  the  St. 
Louis  Car  Company,  to  accept  the  position  of  general  sales  agent  of 
the  E.  T.  Burrowes  Company.  He  has  had  a  long  experience  in  car 
construction,  and  this,  with  his  large  acquaintance  in  the  street  rail- 

way field,  will  make  his  acquisition  a  valuable  one  to  the  Burrowes 
Company.    He  will  make  his  headquarters  at  present  in  Chicago. 

Mr.  R.  E.  Danforth  has  been  appointed  superintendent  of  the 
Buffalo  Railway  Company,  and  of  the  Crosstown  Railway  Company, 
to  succeed  Mr.  P.  C.  Deming,  who  has  resigned.  Mr.  Danforth 
was  formerly  superintendent  of  the  Buffalo,  Bellevue  &  Lancaster 
Railway  Company,  and  was  previously  connected  with  the  engi- 

neering department  of  the  Buffalo  Railway  Company.  Mr.  Deming, 
it  is  understood,  will  continue  in  the  street  railway  field,  and  has  the 
best  wishes  of  his  friends  for  his  future  success. 

Mr.  Thomas  H.  McLean,  president  and  general  manager  of 
the  Ferrocarriles  del  Distrito  Federal  de  Mexico,  S.  A.,  the  company 
operating  the  street  railways  of  the  city  of  Mexico,  spent  a  few 
weeks  in  the  United  States  last  month,  visiting  New  York  and  Chi- 

cago. Under  Mr.  McLean's  management  the  service  in  Mexico  has 
been  greatly  improved,  and  the  financial  showing  of  the  company 
during  this  time  has  been  most  satisfactory.  Some  of  the  improve- 

ments introduced  by  him,  and  the  general  features  of  the  line  in 
Mexico  are  described  elsewhere.  Mr.  McLean  is  enjoying  excellent 
health. 

G.  Herbert  Condict,  now  receiver  of  the  Englewood  &  Chicago 
Electric  Street  Railway,  has  accepted  the  position  of  chief  eugineer 
of  the  Electric  Vehicle  Company,  of  New  York,  and  has  arrived 
in  New  York  to  commence  upon  his  new  duties.  Mr.  Condict  has 
been  for  many  years  identified  with  electric  street  railway  develop- 

ment in  this  country.  In  1884-5  he  was  associated  with  C.  J.  Van 
Depoele,  and  put  up  in  South  Bend,  Ind.,  what  he  believes  to  be 
the  first  trolley  wire  ever  erected  in  the  streets  of  a  city  for  commer- 

cial operation.  In  1886  he  became  interested  in  storage  battery 
work,  and  in  1889,  with  Reckenzaun,  equipped  and  took  charge  of 
the  operation  of  the  Lehigh  Avenue  Railway  in  Philadelphia,  a 
storage  battery  road  which  aroused  among  street  railway  managers 
of  that  day  the  keenest  interest.  In  1893  he  became  chief  engineer 
of  the  railway  department  of  the  Electric  Storage  Battery  Company, 

and  in  1896  was  requested  by  the  latter  to  take  charge  of  the  Engle- 
wood &  Chicago  road,  then  commencing  operations  with  storage 

batteries.  The  Electric  Vehicle  Company,  with  whom  Mr.  Condict 
is  new  to  be  associated,  at  present  operates  twelve  hansoms  and  one 
brougham  in  New  York  City.  The  company  has  now  under  con- 

traction fifty  hansoms  and  fifty  broughams  which  will  soon  go 
into  service.  There  is  undoubtedly  an  enormous  field  for  electric 
vehicles,  and  Mr.  Condict  is  but  continuing  his  pioneer  electrical 
work  in  developing  it. 

Charles  E.  Emery 

Charles  E.  Emery,  Ph.  D.,  one  of  the  best  known  steam  and 
electrical  engineers  in  America,  was  bornin  Aurora,  N.  Y.,  March,  28, 
1838.  In  July,  i86r,  he  entered  the  United  States  Navy,  as  assistant  en- 

gineer, serving  on  the  "Richmond"  during  engagements  at  Pensacola and  at  the  Mississippi  River  passes,  and  finally,  on  the  same  vessel 
under  Farragut,  participating  in  the  capture  of  the  forts  below  New 
Orleans  and  in  engagements  at  Vicksburg  and  Port  Hudson,  on  the 
Mississippi  River.  He  resigned  from  the  service  in  January,  1869, 
and  soon  afterwards  opened  an  office  as  consulting  engineer  in  New 
York  City.  He  was  consulting  engineer  of  the  United  States  Coast 
Survey  for  about  twelve  years,  and  of  the  United  States  Revenue 
Marine  for  about  twenty-one  years. 

When  Elder  was  attempting  the  revival  of  the  compound  engine 
in  England  and  urging  its  adoption  because  of  the  saving  in  fuel  in 
steamers  which  he  had  constructed,  which  saving  might  very  easily 
have  been  due  to  increased  steam  pressure,  Dr.  Emery,  in  his  capa- 

city as  consulting  engineer  of  the  United  States  Revenue  Marine, 
put  three  types  of  engines  in  three  revenue  steamers  of  the  same 
size,  and  these  engines  were  tested  by  United  States  naval  officers, 
associated  with  himself  in  such  a  way  as  to  definitely  show  the  rela- 

tive advantages  of  compound   engines  in  comparison  with  high 
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pressure  condensing  engines  and  low  pressure  condensing  engines. 
Dr.  Emery's  paper  in  the  Transactions  of  the  American  Society  of 
Civil  Engineers,  which  appeared  in  Engineering  in  1875,  and  was 
abstracted  in  D.  K.  Clark's  manual,  "Cotterill  on  the  Steam  Engine" 
and  many  other  works  in  various  countries,  was  the  first  definite, 
detailed  information  available  on  the  subject  and  was  so  well  appre- 

ciated by  the  professors  of  engineering  at  Columbia  College,  that  at 
their  request  the  degree  of  Doctor  of  Philosophy  was  conferred  upon 
him  by  the  College  of  the  City  of  New  York,  there  being  no  pro- 

vision at  their  own  institution  for  conferring  that  degree  for  practi- 
cal work  of  established  merit,  as  is  the  custom  of  many  Continental 

universities. 
Dr.  Emery  was  one  of  the  judges  of  the  Centennial  Exhibition 

at  Philadelphia.  He  built  the  first  plant  of  the  New  York  Steam 
Company  at  an  expense  of  nearly  $2, 000, 000.  He  has  been  in 
charge  of  important  work  on  Government  buildings  and  has  been 
consulting  engineer  of  several  of  the  principal  plants  of  the  Edison 
Electric  Lighting  Company  and  for  a  committee  of  the  trustees  on the  terminal  facilities  of  the  New  York  and  Brooklyn  Bridge.  He 
lectures  at  Sibley  College,  Cornell  University,  once  a  year  and  oc- 

casionally at  other  places.  He  has  become  a  well  known  expert  in 
suits  involving  the  condemnation  of  water  power,  and  also  acts  as 
expert  in  patent  suits.  Of  late  years  he  has  continued  his  habit  of 
investigation  by  taking  up  the  study  of  the  subject  of  electricity, 
and  has  written  some  articles  on  the  subject.  He  was  one  of  the 

judges  in  the  Department  of  Electricity  at  the  Columbian  Exposi- 
tion, and  was  assigned  as  chairman  of  a  committee  to  make  tests  of 

the  larger  engine  dynamos.  His  papers  on  the  cost  of  steam  power 
are  among  his  best  known  works.    He  is  a  member  of  the  (Brit.)  In- 
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stitution  of  Civil  Engineers,  of  the  American  Society  of  Civil  Engi- 
neers, of  the  American  Society  of  Mechanical  Engineers,  of  the 

American  Institute  of  Mining  Engineers,  and  of  the  American  Insti- 
tute of  Electrical  Engineers. 

Resignation  of  E.  J.  Wessels 

The  resignation  of  E.  J.  Wessels,  managing  director  of  the 
Standard  Air  Brake  Company,  was  made  in  December,  to  take 
effect  Jan.  i.  For  the  past  three  years,  Mr.  Wessels  has  been  iden- 

tified with  the  street  railway  air  brake  industry  in  this  country  and 
abroad,  and  its  most  aggressive  advocate.  It  was  in  1894  that  he 
first  undertook  the  work  of  placing  on  a  firm  foundation  and  build- 

ing up  the  business  of  the  Genett  Air  Brake  Company,  which  for 
several  years  previous  to  that  time  had  been  at  work,  with  more  or 
less  success,  upon  a  system  of  braking  street  cars.  On  assuming 
the  management  of  this  company,  Mr.  Wessels  immediately  insti- 

tuted important  economies.  Within  the  next  three  years  he 
created  and  supplied  a  demand  for  an  axle  compressor  system,  and 
an  electric  motor  compressor  system,  and  sold  a  large  number  of 
equipments  in  America,  Europe  and  Australia.  The  foreign  demand 
became  so  large  that  strong  agency  connections  were  formed  in  Great 
Britain,  Germany,  France  and  Australia.  The  organization  of  the 
Standard  Air  Brake  Company  (successor  to  the  Genett  Air  Brake 
Company)  is  a  tribute  to  Mr.  Wessels'  ability  as  a  manager,  and  the 
large  gross  sales  of  the  past  two  years  to  his  ability  as  a  salesman 
and  careful  and  judicious  advertiser. 

Mr.  Wessels  is  a  man  of  indomitable  energy,  resolution  and 
persistence.  Everything  which  he  undertakes  is  carried  through 
with  a  care  and  attention  to  detail  which  is  in  itself  almost  a  guar- 

antee of  success.  His  ability  is  unquestioned,  and  while  he,  in 
common  with  all  strong  men,  may  have  made  enemies,  it  is  certain 
that  he  has  a  host  of  warm  friends,  who  will  wish  him  success  in 
whatever  work  he  may  undertake. 

Death  of  George  R.  Blodgett 

On  Dec.  3, the  startling  news  was  telegraphed  from  Schenectady, 
N.  Y.,  to  all  the  New  York  daily  papers  that  George  R.  Blodgett, 
counsel  for  the  General  Electric  Company  in  patent  matters,  had 
been  killed  by  a  burglar  early  the  same  morning.  The  following 
iuformation  concerning  this  sad  event  has  since  been  received: 

About  2:45  Friday  morning,  Dec.  3,  Mrs.  Blodgett  was  awakened 
by  the  flash  of  a  dark  lantern  and  a  man's  voice  at  their  bedside.  She 
instantly  awakened  her  husband,  just  as  the  robber  ordered  them  to 
throw  up  their  hands.  In  response,  Mr.  Blodgett  sprang  up,  saying 
to  his  wife  "I  am  no  coward,"  but  he  was  hardly  on  his  feet  before 
the  man  fired,  from  a  distance  of  less  than  6  ft.,  and  ran.  Mr.  Blod- 

gett, unconscious  of  his  wound,  pursued  the  burglar  downstairs 
and  out  of  the  front  door,  where  the  burglar  disappeared  in  the 
darkness. 

Mr.  Blodgett  returned  upstairs  and  reached  his  room  before 
discovering  that  he  was  injured.  He  then  succumbed  to  his 
wound  and,  as  the  cries  of  Mrs.  Blodgett  and  the  servants  were 
ineffectual  in  arousing  the  neighbors,  she  hunted  up  her  husband's 
revolver  and  fired  it  several  times  out  of  the  window,  slightly  injur- 

ing her  hand  in  so  doing.  This  aroused  the  neighbors  and  in  a  short 
time  local  physicians  were  at  hand.  They  immediately  summoned 
Dr.  Vandeveer  from  Albany  by  telephone,  who  came  at  once  on  a 
special  locomotive.  Before  five  o'clock,  efforts  had  been  made, 
without  success  to  locate  the  bullet  by  probing  and  by  the  X-rays. 
Mr.  Blodgett  remained  conscious  during  the  forenoon,  and  it  was 
hoped  that  no  vital  injury  had  been  done,  but  a  rapid  rise  of  tem- 

perature in  the  afternoon  led  the  physicians  to  decide  at  once  upon 
au  operation,  which  revealed  the  fact  that  the  ball  had  entered  the 
lower  abdomen  and, striking  the  pelvis,  had  been  deflected  and  then 
pierced  the  intestines  at  three  points.  The  X-rays  had  failed  to  dis- 

close the  ball,  by  reason  of  its  being  hidden  by  the  pelvic  bone.  Mr. 
Blodgett  survived  the  operation  and  rested  comfortably  until  Sat- 

urday afternoon,  when  he  rapidly  failed  and  died  about  two  o'clock 
in  the  afternoon.  The  murderer  has  not  yet  been  apprehended,  but 
the  General  Electric  Company  immediately  offered  a  reward  of  $5000, 
and  the  county  offered  an  additional  $2000.  Mr.  Blodgett  leaves  a 
widow,  and  one  son  two  and  one-half  years  old. 

Mr.  Blodgett  prepared  for  college  at  Andover  and  took  a  high 
stand  during  his  college  course.  He  became  examiner  in  the 
United  States  Patent  Office  soon  after  graduation  and,  studying  law, 
was  admitted  to  the  bar,  and  in  1888  began  practice  in  New  York. 
He  soon  removed  to  Boston  and  became  a  member  of  the  patent 
law  firm  of  Bentley  &  Blodgett,  who  were  counsel  for  the  Thomson- 
Houston  Electric  Company  and,  subsequently,  for  the  General 
Electric  Company.  When  the  General  Electric  Company,  in  1893, 
removed  its  headquarters  to  Schenectady,  Mr.  Blodgett  moved 
thither  and  took  charge  of  the  patent  department  of  the  company. 
Aside  from  his  immediate  important  duties,  he  had,  at  the  time  of 
his  death,  attained  a  position  of  much  influence  in  the  company  and 
had  become  one  of  its  most  trusted  and  respected  advisers.  He  had 
been  unusually  successful  in  his  private  practice, and,  besides  having 
a  profound  knowledge  of  patent  law  and  electrical  science,  he  was 
a  man  of  sound  judgment  and  much  executive  ability.  He  was  a 
man  of  most  attractive  personality  and,  while  winning  substantial 
success  in  his  profession,  he  had  gained  a  host  of  friends,  who  have 
been  deeply  moved  by  his  most  untiinely  and  shocking  death. 

Early  History  of  the  Nuttall  Company 

W.  S.  Patterson,  who  has  been  master  mechanic  of  the  Salt 
Lake  City  Street  Railway  since  1890,  occupied  the  same  position 
with  the  Federal  Street  &  Pleasant  Valley  Railway  Company,  of  Alle- 

gheny. Pa.,  previous  to  that  time.    In  that  capacity  he  had  many 
interesting  experiences  in  early 
electric  railroading,  among  others 
that  of  being  the  one  who  induced 
R.  D.  Nuttall  to  engage  in  the 
manufacture  of  street  railway  sup. 
plies.  He  tells  the  story  as  fol- 
lows: "While  master  mechanic  of 
the  Federal  Street  &  Pleasant  Val- 

ley Railway  Company,  Allegheny, 
Pa.,  I  called  Mr.  Nuttall's  atten- tion to  the  fact  that  there  was  a 

good  opening  for  some  one  in  the manufacture  of  street  railway  sup- 
plies. I  told  him  what  our  com- 

pany was  paying  for  some  of  the 
goods  used;  and  especially  the  price 
paid  for  split  axle  gears.  I  felt 
batisfied  that  the  gears  could  be  built 
for  a  great  deal  less,  and  if  we 
hoped  to  be  successful  in  the  street 
railway  business  we  would  have  to 
cut  expenses  in  the  way  of  sup- 

plies. After  talking  the  matter  over 

W.  S.  PATTERSON  with  Mr.  Nuttall  he  agreed  with  me that  the  gears  could  be  made  for  less 
money,  but  stated  that  he  had  no 

gear  cutter  and  that  it  would  not  pay  to  attempt  to  cut  on  a  milling 
machine.  He  advised  me  that  a  gear  cutter  would  cost  about  $1200, 
and  upon  my  agreeing  to  give  him  an  order  for  $  1200  worth  of  gears, 
decided  to  make  the  venture.  It  was  but  a  short  time  before  the 
machine  arrived  and  gears  were  being  furnished  us  at  the  Pleasant 
Valley  shops  at  about  one-half  what  we  had  been  payiug.  The  first 
trolley  bases  built  by  R.  D.  Nuttull  were  designed  by  Mr.  Emmett, 
who  was  working  in  the  Pleasant  Valley  shops  at  that  time.  Later, 
Mr.  Nuttall  designed  the  trolley  the  company  is  now  building,  called 
the  Union  Standard  trolley." 

AMONG  THE  HANUFACTURERS 

The  Walker  Company,  of  Cleveland,  O.,  has  recently  opened 
a  branch  office  at  No.  912  Ellicott  Square,  Buffalo,  N.  Y.  R.  A. 
Byrns  is  in  charge  of  the  office. 

Harold  P.  Brown,  of  New  York,  has  received  a  third  order  for 
his  plastic  bonds  from  the  Dublin  ( Ireland)  United  Tramways  Com- 

pany.   This  order  is  for  10,000  plastic  bonds. 
The  Consolidated  Car  Fender  Company,  of  Providence,  R.  I., 

has  issued  a  pamphlet  giving  an  interesting  summary  of  the  acci- 
dents which  its  fenders  have,  on  a  number  of  prominent  lines,  kept 

from  being  serious. 
The  General  Electric  Company,  of  Schenectady  has  recently 

published  a  very  tasteful  catalogue  on  its  incandescent  lamps.  The 
pamphlet  is  from  the  company's  own  press  rooms,  and  is  exceed- 

ingly tasteful  typographically. 
The  India  Rubber  &  Gutta  Percha  Insulating  Company,  of 

New  York,  extended  a  pleasant  entertainment  to  its  friends,  at 
its  office,  15  Cortlandt  Street,  on  Dec.  31.  Messrs.  Habirshaw, 
Godfrey,  Harrington  and  Olson  acted  as  hosts. 

The  Bethlehem  Iron  Company,  of  South  Bethlehem,  Pa.,  has 
issued  in  handy  pocket  form  a  folder  giving  the  weight  of  round 
steel  per  running  inch  in  different  diameters  from  T\  in.  to  36  ins. 
The  weights  are  given  for  each  Jg  in.  between  these  limits. 

John  T.  McRoy,  of  Chicago,  111.,  manufacturer  of  vitrified  clay 
conduits,  presented  his  friends  and  customers  with  a  very  acceptable 
Christmas  gift,  in  the  shape  of  a  fine  fountain  pen.  This  firm 
reports  business  in  good  shape  and  is  now  laying  thousands  of  feet 
of  vitrified  clay  conduits  in  New  York  City. 

The  Ball  &  Wood  Company,  of  New  York  City,  has  opened  a 
sales  office  at  44  Merchants'  Bank  Building,  Providence,  R.  I.  Mr. 
Jeremiah  Miller  will  have  charge  of  this  office,  and  will  be  glad  to 
receive  all  the  old  friends  of  the  company  in  addition  to  any  one 
desiring  information  regarding  engines. 

The  American  Electrical  Works,  of  Providence,  R.  I.,  has 
sent  a  "Christmas  Reminder"  to  the  trade,  consisting  of  a  list  of 
the  various  persons  who  expect  presents  on  Dec.  25.  [As  for  the 
managers  of  that  company,  they  say  they  need  not  be  considered,  as 
all  they  ask  for  is  orders  for  their  wires,  cables,  etc. 

Henry  L.  Shippy,  of  the  John  A.  Roebling's  Sons  Com- pany is  sending  to  his  friends  with  his  good  wishes  for  the  New 
Year,  an  extremely  ingenious  little  novelty  in  the  shape  of  a  pocket 
corkscrew.  The  corkscrew  is  gold  plated,  and  will  be  highly 
appreciated  by  all  those  who  are  fortunate  enough  to  secure  one. 

The  Williams  &  Moore  Manufacturing  Company,  of  Chicago, 
lately  assigned,  has  sold  out  its  entire  interests  to  the  Q.  &  C.  Com- 

pany, of  Chicago.    The  rail  jack  known  as  the  Williams  &  Moore 
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will  hereafter  be  manufactured  by  the  O.  &  C.  Company;  also  the 
Williams  drill  will  hereafter  be  manufactured  by  the  same  concern. 

Wendell  &  McDufne,  of  New  York,  have  recently  sold  the 
West  End  Company,  of  Boston,  five  additional  Taunton  snow  plows, 
making  a  total  of  thirteen  ordered  from  them  this  season  by 
that  company.  If  the  best  evidence  of  merit  is  a  duplication  of 
orders,  this  popular  firm  has  every  reason  to  receive  congratulations. 

The  Murray  Iron  Works  Company,  of  Burlington,  la.,  has 
brought  suit  against  Dun  &  Company,  for  $20,000  damages  for  false 
report  by  the  latter  of  its  financial  condition.  The  company  is  nat- 

urally annoyed  at  being  quoted  as  issuing  a  trust  deed  with  pre- 
ferred creditors  when  it  has  no  debts,  and  consequently  no  creditors 

to  prefer. 
Robt.  A.  Keasbey,  of  New  York  City,  has  issued  a  very 

artistic  catalogue  stating  the  strong  points  of  his  Magnesia  blocks 
and  pipe  covering  for  preventing  loss  of  heat  by  radiation.  This 
covering  consists  of  85  per  cent  carbonate  of  magnesium  mixed 
with  asbestos  fibre,  which  is  used  as  a  bond.  It  is  moulded  in  sec- 

tions to  fit  all  sizes  of  pipes  and  fittings,  and  is  enclosed  in  a  neat 
jacket  of  canvas. 

Ira  Abbott,  of  New  York  City,  has  taken  the  agency  for  the 
Central  Electric  Company,  of  Chicago,  and  will  hereafter  represent 
that  company  in  the  East.  The  appliances  of  the  Central  Electric 
Company  are  well  known  to  street  railway  managers,  and  Mr.  Abbott 
will  be  glad  to  meet  all  of  the  old  friends  of  this  company,  as  well 
as  anyone  seeking  information  regarding  the  Central  Electric  Com- 

pany's products. 
Geo.  W.  Patterson  has  recently  been  appointed  Western 

representative  in  charge  of  the  well-known  office  of  the  American 
Circular  Loom  Company,  at  n  14  Marquette  Building,  Chicago.  Mr. 
Patterson  is  known  to  the  trade  through  his  connections  as  Western 
agent  for  the  Gordon -Burnham  and  Taw  primary  and  Ohio  storage 
batteries, and  Medbery  knife  switches  and  overhead  railway  material, 
which  companies  he  will  still  represent.  Mr/Patterson  reports  busi- 

ness good  for  the  season. 
The  Springfield  Manufacturing  Company,  of  Bridgeport, 

Conn.,  whose  works  and  patterns  were  destroyed  by  fire  some  weeks 
ago,  advises  us  that  it  is  again  filling  orders  for  its  wheel  grinders. 
The  company  has  made  some  important  changes  in  its  machines  and 
will  hereafter  furnish  machines  for  grinding  either  two  wheels  or 
one  wheel  at  one  time,  as  may  be  desired,  the  latter  type  being  con- 

siderably cheaper  than  the  double  machine  and  quite  fully  meeting 
the  requirements  of  small  roads. 

The  Corporation  of  Henry  R.  Worthington,  of  Brooklyn,  N. 
Y.,  is  contemplating  enlargements  of  its  present  storage  capacity 
for  castings  for  its  standard  sizes  of  pumps.  This  company  now 
carries  in  storage  from  two  to  three  months'  supply  of  all  standard 
castings  of  six  inch  stroke  pumps  and  smaller  sizes.  It  is  now  pro- 

posed to  extend  this  system  to  standard  pumps  of  much  larger 
sizes.  With  the  new  addition  to  its  plant,  this  company's  output will  be  increased  about  30  per  cent. 

E.  F.  De  Witt  &  Company,  of  Lansingburgh,  N.  Y.,  report 
that  the  prospects  for  business  during  1S98  are  very  bright.  This 
company  manufactures  the  De  Witt  "Common  Sense"  sand  box, 
which  is  now  in  use  on  a  great  many  of  the  leading  street  railways 
of  the  country.  The  manufacturers  state  that  they  are  constantly 
receiving  duplicate  orders,  and  often  triple  orders  from  old  users  of 
this  box,  and  the  company  has  received  a  large  number  of  very  fine 
testimonials  stating  that  the  box  is  giving  entire  satisfaction. 

The  American  Woodworking  Machine  Company,  of  Jersey 
City,  N.  J.,  has  been  organized  for  the  purpose  of  manufacturing 
woodworking  machinery  of  all  kinds.  This  company  is  a  consoli- 

dation of  a  number  of  woodworking  establishments  that  hitherto 
have  been  working  independently.  All  the  improvements  that  have 
been  brought  out  by  the  different  companies  will  be  combined,  and 
it  is  expected  that  the  new  company  will  be  able  to  place  upon  the 
market  an  exceedingly  complete  line  of  woodworking  machinery. 

The  Swarts  Metal  &  Refining  Company,  of  Chicago,  has  just 
closed  a  large  order  for  brass  ingots  for  Japan,  which  is  one  of  the 
first  of  this  kind  ever  placed  in  this  country.  The  company  is 
working  night  acd  day  to  keep  up  with  its  home  business,  and  re- 

ports that  the  new  and  commodious  quarters,  into  which  it  moved 
last  spring,  are  being  tested  by  its  increasing  trade.  The  company 
has  just  renewed  its  contract  with  the  well-known  firm  of  J.  H. 
Leonard  &  Company,  Pittsburgh,  Pa.,  who  will  handle  all  Eastern 
business. 

J.  A.  Fay  &  Company,  of  Cincinnati,  O.,  have  secured  the  en- 
tire contract  for  the  wood-working  department  of  the  new  shops 

being  constructed  at  Lima,  by  the  Cincinnati,  Hamilton  &  Dayton 
Railroad.  These  shops  will  be  fitted  up  with  the  latest  and  most 
improved  machinery,  and  will  be  one  of  the  most  complete  works 
of  the  kind  in  this  country.  This  contract  is  a  straw  which  shows 
that  prosperous  times  are  rapidly  approaching,  for  when  the  rail- 

roads begin  making  improvements,  it  is  usually  a  sure  sign  of  busi- 
ness revival. 

Riter  &  Conley,  of  Pittsburgh,  have  secured  the  contract  for 
the  erection  of  the  steel  building  and  stack  for  the  power  house  of 
the  Dublin  Tramways  Company,  which  is  changing  from  horse  power 
to  electricity.  The  building  will  be  250  ft.  X  80  ft.  and  30  ft.  high. 
It  will  contain  an  electric  traveling  crane  of  15  tons  capacity,  im- 

proved coal  conveyers,  a  cold  storage  plant  and  large  boiler  rooms. 
With  it  will  be  two  steel  stacks,  12  ft.  in  diameter  and  200  ft.  high. 
This  firm  has  also  secured  the  contract  for  the  erection  of  two  25,000 

barrel  oil  tanks  at  Rotterdam,  Holland,  for  the  Pure  Oil  Company, of  Pittsburgh. 

Alexander  Gordon,  president  of  the  Niles  Tool  Works,  of  Ham- 
ilton, O.,  has  just  returned  from  a  business  trip  to  Europe.  He  said, 

"  We  are  running  our  mills  night  and  day,  double  turn,  and  cannot 
keep  up  with  orders.  We  are  getting  orders  from  Bohemia,  Italy, 
Norway,  Russia,  Spain,  France,  and  almost  every  other  European 
country.  I  have  been  in  nearly  every  country  of  Europe  within 
the  last  few  months,  and  I  have  been  stunned  by  the  way  American 
goods  have  taken  precedence  over  others.  Almost  all  the  street  car 
equipments,  electrical  fittings  and  general  machinery  now  being 
purchased  in  Europe  are  of  American  manufacture." 

The  Joseph  Dixon  Crucible  Company  has  sent  out  to  its 
friends  a  most  acceptable  "Christmas  Card"  in  the  form  of  a  box  of 
pencils,  crayons  and  erasers  of  various  kinds,  including  the  "Dainty" 
tapered  and  rubbered  boudoir  pencil,  the  heavy,  triangular  red  and 
blue  pencils,  the  handsome  "Ambassador"  pencils  for  those  who 
like  to  hold  something  substantial  in  the  writing  hand,  crayons  with 
metallic  holder  for  artists'  use,  and  that  pencil  best  of  all  for  ordi- 

nary office  and  newspaper  work  known  as  "Crayon  342."  Those  who 
were  fortunate  enough  to  be  favored  by  the  Dixon  Company 
with  this  box  will,  for  some  time  to  come,  know  the  pleasure  of 
using  good  pencils. 

The  Western  Electric  Company,  of  New  York  and  Chicago, 
reports  increased  sales  in  both  its  standard  solid  and  spoked  ribbed 
W.  E.  trolley  wheels  during  the  past  month.  Both  types  have  been 
carefully  designed  and  no  expense  spared,  to  make  them  most 
desirable.  The  metal  used  is  a  composition  distinctly  the  company's own,  and  the  result  of  exhaustive  actual  service  tests  made  to  ascer- 

tain the  metal  giving  the  best  all  around  results.  The  company  has 
been  made  exclusive  agent  for  the  Tuerk  alternating  current  ceiling 
fan  in  the  territory  west  of  Pittsburgh.  It  has  also  been  made  ex- 

clusive agent  for  the  car  heaters  and  office  heating  devices  manu- 
factured by  the  Globe  Heating  Company. 

The  Ohio  Brass  Company,  of  Mansfield,  O.,  has  recently  made 
a  valuable  acquisition  to  its  engineering  department  in  the  shape  of 
a  special  testing  set  from  which  graduated  voltages  as  high  as 
10,000  can  be  obtained.  This  set  will  be  used  in  testing  insu- 

lating materials  and  will  be  put  to  a  two-fold  use;  one  for  experi- 
mental purposes,  such  as  determining  the  quantity  of  insulation  re- 

quired in  connection  with  any  devices  of  new  design  which  may  be 
composed  of  insulating  material,  either  in  whole  or  in  part;  the 
other  will  be  in  connection  with  the  electrical  tests  which  every 
stock  piece  of  insulating  material  which  this  company  manufactures 
will  be  subjected  to  before  being  shipped  from  the  factory. 

The  New  Haven  Car  Register  Company,  of  New  Haven, 
Conn.,  reports  that  the  demand  for  the  New  Haven  car  register 
is  constantly  widening,  and  that  the  company  is  making  special 
preparations  for  promptly  meeting  this  rapidly  increasing  domestic 
and  foreign  trade.  The  New  Haven  Car  Register  Company  carries 
an  unusually  complete  line  of  fare  registers  for  street  railways.  The 
popularity  of  the  various  styles  of  these  registers,  and  the  fact  that 
this  company  has  received  a  number  of  medals  and  diplomas  at  the 
several  international  expositions  of  the  past  five  years,  including 
the  World's  Exposition  at  Chicago  in  1893,  and  at  Atlanta  in  1895,  is 
conclusive  evidence  of  the  high  character  of  these  machines  which, 
with  accuracy,  reliability  and  durability,  also  combine  elegance  of 
design  and  finish. 

The  Sargent  Company,  of  Chicago,  reports  a  gratifying  in- 
crease in  business  during  the  past  year  over  previous  ones.  The 

company  has  found  that  the  street  railways  as  well  as  the  steam 
roads  have  been  buying  much  more  freely  than  previously,  especi- 

ally during  the  last  six  months  of  the  year.  The  company  has  had 
many  new  customers  among  the  street  railways,  and  is  constantly 
receiving  inquiries  from  all  parts  of  the  country,  which  fact  leads 
the  managers  to  believe  that  there  will  no  falling  off  of  the  demand 
for  some  time  to  come.  In  its  open  hearth  and  crucible  steel  de- 

partments the  company  has  been  very  busy,  last  month  having 
broken  its  record  for  tonnage  in  these  departments.  It  has  recently 
been  obliged  to  make  changes  in  its  plant  in  order  to  handle  its  in- creased business. 

The  McGuire  Manufacturing  Company,  of  Chicago,  has  closed 
what  the  company  reports  has  been  an  unexpectedly  prosperous 
year.  The  business  the  first  eight  months  of  1897  was  not  all  that 
was  to  be  desired,  but  the  business  of  the  last  four  months  of  the 
year  certainly  offset  this.  This  increase  is,  of  course,  due  to  the  im- 

mense trade  in  sweepers  and  car  stoves.  Although  it  is  a  trifle  late, 
the  company  has  shipped  during  the  past  month  31  sweepers  and  475 
"  New  Columbia  "  car  stoves.  In  addition  to  this,  it  has  been  mak- 

ing daily  shipments  on  a  number  of  large  orders  for  trucks.  The 
company  has  on  hand  enough  work  to  keep  its  works  busy  a  large 
part  of  next  year,  and  in  general  the  outlook  is  so  encouraging  that 
the  managers  contemplate  an  addition  to  their  works  in  the  shape  of 
a  three  story  and  basement  brick  building,  116  ft.  X  160  ft.  The 
business  in  the  company's  "Star"  grain  doors  and  other  steam 
specialties  has  been  the  best  in  years. 

The  Standard  Paint  Company,  of  New  York  City,  reports 
that  notwithstanding  the  increased  number  of  insulating  paints 
which  are  constantly  being  brought  before  the  public,  the  demand 
for  its  products  is  rapidly  increasing  in  all  parts  of  the  country. 
This  company  not  only  manufactures  insulating  paints,  but  makes 
a  specialty  of  preservative  paints  as  well.  The  company  thinks  that 
its  "  Universal  "  coating  is  without  an  equal  for  use  on  conduits  and 
all  general  iron  work.     This  coating  flows  as  easily  as  varnish,  and 
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gives  a  smooth,  even  surface  unaffected  by  changes  of  temperature. 
It  is  entirely  free  from  tar.  Just  at  this  season  of  the  year  The 
Standard  Paint  Company  is  making  a  specialty  of  rubberoid  motor 
cloth  and  P.  &  B.  tape.  The  motor  cloth  possesses  extreme 
elastic  properties,  is  very  pliable,  is  absolutely  waterproof,  and 
will  not  deteriorate  with  age.  The  company  will  send  a  full  sized 
motor  curtain  to  any  street  railway  company  free  of  charge. 

The  General  Electric  Company,  of  Schenectady,  N.  Y.,  has 
recently  issued  an  incandescent  lamp  catalogue,  which  is  something 
of  a  departure,  and  which  should  be  especially  interesting  and  val- 

uable to  all  lamp  users.  This  catalogue  contains  descriptions  of  the 
classes  of  lamps  used  by  isolated  station  plants.  The  omission  of 
all  other  types  of  lamps  has  made  this  catalogue  a  simple,  concise 
pamphlet.  It  is  excellently  gotten  up,  typographically,  and  contains 
a  folder  giving  prices  of  the  various  lamps.  The  General  Electric 
Company  has  endeavored  to  send  copies  of  this  catalogue  to  every 
isolated  plant  in  this  country,  and  will  be  glad  to  furnish  copies  to 
any  plants  desiring  the  same.  Such  a  useful  treatise  should  be  in 
the  hands  of  all  purchasers  of  incandescent  lamps,  and  retained  by 
them  as  a  book  of  reference.  The  General  Electric  Company  has 
also  issued  a  very  attractive  pamphlet  on  the  operation  of  electric 
mining  plants,  giving  details  regarding  the  electrical  mining  and 
pumping  machinery  which  it  manufactures. 

A.  O.  Schoonmaker,  of  New  York  City,  dealer  in  solid  sheet 
India  and  amber  mica,  has  received  a  number  of  excellent  testimo- 

nials from  customers  who  have  used  his  solid  sheet  mica  segments 
built  up  and  gaged  to  thickness.  The  Atlanta  Consolidated  Street 
Railway  Company,  of  Atlanta,  Ga.,  writes  him  as  follows:  "  In  re- 

gard to  your  mica,  we  can  say  that  we  have  been  using  this  mica  for 
some  five  or  six  years  and  have  no  complaint  whatever  to  make.  It 
has  given  us  satisfaction  wherever  it  has  been  used.  Our  orders  have 
always  been  well  taken  care  of  and  filled  promptly  and  correctly.  En- 

closed we  hand  you  herewith  our  order  for  20  lbs.  of  mica  segments." 
The  Trenton  Passenger  Railway  Company,  of  Trenton,  N.  J.,  writes: 
"Your  £uilt-up  solid  sheet  mica  segments,  which  we  have  been  us- 

ing for  some  time  past,  have  given  us  perfect  satisfaction."  John- son &  Morton,  electrical  engineers  and  contractors,  of  Utica,  N.  Y., 
write:  "  We  have  used  your  solid  sheet  mica  commutator  segments 
in  all  our  work  and  they  have  given  entire  satisfaction  to  our- 

selves and  our  customers." 
William  Wharton, Jr.,  &  Company,  of  Philadelphia, have  made 

the  important  announcement  that  they  have  been  appointed  by  the 
Carnegie  Steel  Company,  Ltd.,  its  general  agents  for  the  sale  of 
girder  and  other  special  rails  used  by  street  railways,  for  the  manu- 

facture of  which  that  company  has  fully  equipped  its  works.  Rolls 
are  now  being  prepared  for  a  first  class  up-to-date  suite  of  sections 
(including  guard  rails),  9  ins.,  7  ins.  and  6  ins.  in  height,  with  wide 
base  flanges.  These  rails  will  be  made  of  the  high  carbon,  low 
phosphorus  steel  which  street  railways  are  now  demanding. 
Wharton  &  Company  also  state  that  having  greatly  enlarged  their 
own  manufacturing  facilities,  they  are  prepared  to  furnish  promptly 
special  work  of  the  highest  class.  In  its  manufacture  these  high 
carbon  rails  will  be  used,  and  as  the  guard  sections  will  exactly 
splice  with  the  straight  track  rails  they  can  furnish  street  railways 
with  complete  track,  including  special  work,  without  a  compromise 
joint  from  one  end  to  the  other.  Communications  addressed  to 
them,  to  any  of  their  agents,  or  to  the  nearest  office  of  the  Carnegie 
Steel  Company,  Ltd.,  will  receive  immediate  attention. 

The  Walker  Company,  of  Cleveland,  O.,  has  recently  secured 
a  large  order  from  the  Metropolitan  West  Side  Elevated  Railroad 
Company,  of  Chicago,  for  additional  motors.  The  Walker  Company 
has  also  received  a  substantial  order  from  the  New  York,  New 
Haven  &  Hartford  Railroad  Company.  Among  the  foreign  orders 
that  are  being  filled  by  the  Walker  Company  at  present,  may  be 
mentioned  four  special  belted  type  generators  of  38  k.  w.  capacity 
each,  which  are  being  built  for  the  town  of  Lecce,  Italy,  to  be  used 
in  connection  with  a  storage  battery  plant  for  electric  traction.  In 
addition  to  this  order,  the  Japanese  Government  has  ordered,  for  its 
own  use,  aiooh.  p.  stationary  motor  for  power,  designed  to  run  at 
300  r.  p.m.,  on  a  200  volt  circuit.  The  Walker  Company  has  re- 

cently issued  an  exceedingly  artistic  catalogue  giving  illustrations  and 
a  description  of  the  new  type  "  S  "  solenoid  blow-out  controller, 
which  it  has  recently  placed  on  the  market.  This  device  contains 
in  its  construction  a  very  valuable  discovery  in  the  form  of  a  solenoid 
blow-out  which  extinguishes  the  arcs  formed  between  the  controller 
fingers  and  the  segments  of  the  cylinder  where  the  circuit  is 
broken. 

The  Murphy  Manufacturing  Company,  of  Pittsburgh,  Pa.,  re- 
ports an  excellent  business  in  the  sale  of  its  car  wheel  grinder. 

This  device,  as  is  well  known,  grinds  the  car  wheels  without  re- 
moving them  from  the  car,  and  is  the  invention  of  a  practical  rail- 

way manager.  A  representative  of  this  paper  recently  saw  a  ma- 
chine at  work  in  the  shops  of  the  Consolidated  Traction  Company, 

in  Pittsburgh,  Pa.,  by  which  a  pair  of  wheels  is  ground  in  from  fif- 
teen to  thirty  minutes,  depending  on  the  amount  of  metal  to  be  re- 

moved. The  machine  will  not  only  grind  the  wheels  of  motor 
cars,  in  which  the  car  axle  is  revolved  by  the  motor  while  the 
wheels  are  being  ground,  but  it  will  also  grind  trailer  wheels;  this 
is  accomplished  by  turning  the  belts  on  one  set  of  emery  wheels,  so 
that  the  wheels  will  revolve  in  the  opposite  direction.  The  com- 

pany reports  recent  sales  of  four  car  wheel  grinders  to  the  Consoli- 
dated Traction  Company,  of  Pittsburgh,  and  equipments  to  the 

Cleveland  City  Electric  Railway  Company,  Mason  City  (la. )  Elec- 
tric Railway  Company,  Cape  Town  Tramway  Company,  of  Cape 

Town,  South  Africa,  and  the  Port  Elizabeth  Tramway  Company,  of 
Port  Elizabeth,  South  Africa. 

The  Berlin  Iron  Bridge  Company,  of  East  Berlin,  Conn.,  has 
received  the  contract  for  the  extension  of  the  generator  plant  of  the 
Flushing  Gas  &  Electric  Company,  of  Flushing,  L.  I.  This  exten- 

sion will  be  built  in  a  fireproof  manner,  having  steel  framework 
and  trusses  covered  with  corrugated  iron  roofing.  This  company 
has  also  received  a  contract  from  the  Jackson  &  Woodin  Manufac- 

turing Company,  of  Berwick,  Pa.,  which  is  extending  its  foundry 
building  by  an  ■  addition  which  covers  practically  one-half  the 
ground  of  the  original  foundry.  The  construction  of  the  new  por- 

tion will  be  similar  lo  that  of  the  present  building,  having  steel 
trusses  supporting  the  roof  and  carrying  the  trolley  for  transporting 
material  over  the  foundry  floor.  It  has  given  the  contract  for 
furnishing  and  erecting  the  steel  work  to  the  Berlin  Iron  Bridge 
Company.  The  works  of  the  company  at  East  Berlin  were  the 
scene  of  great  festivity  on  Dec  15.  The  occasion  was  the  fifth  annual 
oyster  roast  of  the  company.  The  banquet  was  largely  attended  by 
prominent  persons  from  all  parts  of  the  state,  and  it  is  estimated 
that  fully  1S00  persons  were  present  and  partook  of  the  hospitality 
of  the  Bridge  Company.  The  guests  later  inspected  the  extensive works  of  the  company. 

The  Westinghouse  Electric  &  Manufacturing  Company,  of 
Pittsburgh,  Pa.,  is  at  the  present  time  very  busy  on  a  number  of 
electrical  machines,  intended  for  Niagara  Falls  and  vicinity. 
About  six  months  ago,  the  Cataract  Construction  Company  con- 

tracted with  the  Westinghouse  Company  for  an  enormous  addition 
to  its  power  station,  consisting  of  five  5000  h.  p.  generators,  of  the 
same  pattern  as  the  three  first  installed.  In  addition  to  these  five 
machines,  which  are  now  under  way,  the  factory  is  also  building  ex- 

citers, representing  a  capacity  of  675  h.  p.  The  switchboard  with 
necessary  appliances  controlling  the  five  5000  h.  p.  generators  is 
also  being  made  now,  and  all  of  these  machines  will  be  applied  to 
the  Niagara  power  house  as  soon  as  required.  The  Niagara  Falls 
Hydraulic  Power  &  Manufacturing  Company  some  time  ago,  con- 

tracted with  the  Westinghouse  Company  for  six  750  h.  p.  direct 
current  generators,  300  volts,  250  r.  p.  m.  These  generators  will  be 
direct  connected  to  Leffel  turbines,  and  they  will  be  used  for  gener- 

ating current  that  will  be  supplied  to  the  aluminum  factory,  of  the 
Pittsburg  Reduction  Company  at  Niagara.  The  Westinghouse 
Company  has  also  constructed  two  300  h.  p.  two-phase  induction 
motors  contracted  for  by  the  Buffalo,  Niagara  Falls  Electric  Eight 
&  Power  Company.  These  motors  will  be  used  for  driving  alternat- 

ing current  generators,  direct  current  generators,  arc  machines,  etc. 
Among  the  other  orders,  is  one  from  the  Niagara  Electro-Chemical 
Company  for  three  235  h.  p., two-phase  rotary  transformers,  and  one 
175  k.  w.  rotary  transformer  supplying  current  for  the  reduction  of 
metallic  sodium  from  caustic  soda;  also  an  order  from  the  Acety- 

lene Light  &  Power  Company,  and  the  Mathieson  Alkali  Company. 
These  facts  are  the  best  evidence  of  the  growing  activity  manifest- 

ing itself  in  the  use  of  electrical  apparatus  at  Niagara  Falls,  all  of 
which  has  been  occasioned  by  the  erection  of  the  large  power 
station  of  the  Cataract  Construction  Company,  the  generators  for 
which  were  installed  by  the  Westinghouse  Electric  &  Manufactur- 

ing Company. 

New  Publication 

La  Traction  Mechanioue  des  Tramways,  by  Raymond  Godfer- 
naux.  Published  by  Baudry  et  Cie.,  Paris  and  Liege.  372 
pages,  182  illustrations.    Price,  20  francs. 
This  is  the  largest  and  best  work  on  the  subject  of  motive 

powers  for  tramways  which  has  been  published  on  the  continent  of 
Europe,  and  Mr.  Godfernaux  has  shown  himself  a  close  student  of 
the  improvements  which  have  been  introduced  in  tramway  matters 
on  both  sides  of  the  Atlantic.  The  subject  is  treated  in  a  broad  and 
comprehensive  way,  the  different  motive  powers  being  taken  up  in 
the  following  order:  cars  which  produce  their  own  power,  as  in  the 
Rowan  and  Serpollet  systems;  cars  which  carry  power  produced  in  a 
central  station,  as  tireless  locomotives;  compressed  air  cars,  storage 
battery  cars  and  gas  motor  cars;  cars  which  depend  on  power  con- 

stantly received  from  a  central  station,  as  in  the  cable,  trolley  elec- 
tric, conduit  electric  and  surface  contact  electric  railway  systems. 

Two  final  chapters  are  added  on  "  brakes  "  and  on  a  "  comparison 
of  the  different  systems."  The  author  does  not  confine  himself  in 
each  subdivision  to  descriptions  of  the  applications  made  of  the  vari- 

ous powers,  but  gives  as  well  a  critical  discussion  of  the  amount  of 
power  required  per  car  kilometer  by  each  method  as  well  as  the  cost 
of  installation  and  operation.  The  summary  in  the  final  chapter  does 
not  purport  to  demonstrate  that  there  is  a  best  system  for  all  condi- 

tions, but  gives  the  special  advantages  of  each.  In  the  portion  relat- 
ing to  the  cost  of  operation,  the  author  gives  the  following  table  for  an 

average  18  mile  road  operating  620,000  car  miles  a  year  with  twenty 
cars  in  use  and  ten  cars  as  reserve: 

TOTAL  COST  PER  CAR  MILE. 
Interest 

OperatingCost.    and  Depreciation.  Total  Cost. 
Rowan  system                        $ .113  $  035  $.148 
Serpollet    "   097  .035  .132 Gas  motors  140  .035  .175 
Compressed  air  135  .048  .183 
Storage  batteries  no  .042  .152 
Trolley  100  .055  .155 

The  trolley  system,  as  will  be  seen,  while  showing  the  lowest 
cost  of  operation,  is  yet  higher  than  the  Rowan,  Serpollet  and  accu- 
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mulator  systems  when  the  interest  and  depreciation  account  is  con- 
sidered. The  latter  is  estimated  in  all  systems  as  10  per  cent  per 

year  on  the  initial  cost  (track  construction  being  excluded  in  each). 
As  a  large  part  of  the  trolley  investment  is  stationary,  while  in  other 
systems  it  is  rolling,  this  blanket  charge  is  somewhat  disadvantage- 

ous to  the  trolley  system.  Again,  the  cost  of  the  plant  for  the  latter 
is  given  as  $332,000,  a  price  which  could  be  fairly  reduced  some- 

what, we  think,  at  present  prices. 

Trade  Catalogues 

Catalogue.    Published  by  the  Consolidated  Car  Fender  Company, 
Providence,  R.  I.    Eighty-two  page-. 

House  Heating  Hints.    Published  by  Robt.  A.  Keasbey,  of  New 
York  City.    Seven  pages.  Illustrated. 

Walker  Controller.    Published  by  "Walker  Company,  of  Cleve- land, O.    Seventeen  pages.  Illustrated. 
Edison  Incandescent  Lamps.    Published  by  General  Electric 

Company.    Twenty-three  pages.  Illustrated. 
Operation  of  Electric  Mining  Plants.    Published  by  General 

Electric  Company.    Thirty  pages.  Illustrated. 

List  of  Street  Railway  Patents 

U.  S.  Patents  Issued  Nov.  23,  to  Dec  14,  1897,  Inclusive 

Nov.  23. 

Trolley. — Robert  W.  Clarke,  Victoria,  Canada.    No.  583,984. 

Indicator  for  Underground  Railways. — Harry  C.  Reagan,  Jr., 
Philadelphia,  Pa.    No.  594,122. 

Railroad  Switch. — Archie  F.  Rairigh,  Barnards,  Pa.  No.  594,215. 
Car  Bearing  Adjuster.— Clarence  V.  Greenamyer,  Los  Angeles, 

Cal.    No.  594-359- 
A  car  bearing  adjuster  comprising  a  pair  of  equalizing  bars  tied 

together  by  a  connecting  device  which  allows  independent  move- 
ment of  the  bars,  but  prevents  them  from  spreading  apart  under  the 

pressure  of  the  springs. 
Nov.  30. 

Brake.— Walter  S.  Easton,  Elk  Lick,  Pa.    No.  594,388. 

<*£» 

Traveling  Contact  Device  for  Electric  Railways. — Myron 
D.  Law,  New  York,  N.  Y.    No.  594,406. 

PAT.  NO.  595,156 

Car  Fender. — Earl  Sherwood,  Brooklyn,  N.  Y.    No  594,434. 
Hose  Bridge  for  Railways. — Frank  Crane,  Philadelphia,  Pa. — 

No.  594.465- 
In  a  hose  bridge,  in  combination,  a  center  span  having  a  chair 

adapted  to  be  supported  by  and  secured  to  a  railway  track,  a  pair  of 
approaches  adapted  to  be  supported  by  and  secured  to  said  railway 
track  and  having  their  abutments  in  engagement  with  said  center 
span,  and  archways  formed  by  said  abutments  and  chair,  whereby  a 
hose  passage  is  formed  on  each  side  of  said  chair. 

Track  Cleaner  for  Street  Railways. — George  A.  Parmenter 
and  Stephen  H.  Pierce,  Cambridge,  Mass.    No.  594,552. 

Track  Cleaner. — Edward  W.  Sims,  Fort  Assinniboine,  Mont. — 
No.  594.571- 

Electric  Brake.— Wm.  Weihl,  New  York,  N.  Y.    No.  594,665. 
In  a  brake  for  electrically  propelled  vehicles,  the  combination 

of  electromagnets  mounted  to  vibrate,  an  operative  connection 
between  the  same  and  the  brake  beam,  means  for  closing  a  circuit 
through  the  electromagnets,  a  hand  brake  provided  with  a  gear 
wheel,  a  brake  rod  connected  with  the  operating  lever  of  the  electric 
brake  system  and  provided  with  a  rack  engaging  with  the  gear 
wheel  on  the  hand  brake,  and  a  ratchet  wheel  and  pawl  in  connec- 

tion with  said  hand  brake,  substantially  as  described. 

Emergency  Brake  and  Fender  Combined. — Francis  A.  Hite, Pittsburgh,  Pa.    No.  594,693. 

Electric  Railway.— Robert  Lundell,  Brooklyn,  N.  Y.  No.  594,702. 
Switch  Operating  Mechanism  for  Cars. — Marcel  M.  Tremblay, 

Springfield,  Mass.    No.  594,715. 

Trolley  Guard.— Lyman  H.  McNett,  Eldora,  la.    No.  594,807. 
Dec.  7. 

Car  Fender.— Carl  E.  Brown,  Columbus  and  George  H.  Smith, Santa  Fe,  O.    No.  594,851. 

Fender  for  Tram  Cars.— William  J.  Calvert,  New  York,  N.  Y.— No.  594.S55. 

Fender  for  STREET  Cars.— Charles  D.  Dorman,  Clinton,  Mo.— No.  594,938- 

Car  Fender  Brake  Alternating  Mechanism. — Wm.  C.  Fer- 
guson and  Geo.  P.  Glenn,  Jacksonville,  Fla.    No.  594,940. 

Electric  Railway. — George  Westinghouse,  Pittsburgh,  Pa.,  and 
Wm.  Chapman,  Washington,  D.  C.  No.  595,008. 
In  an  electric  railway,  a  contact  rail  formed  of  channel  or  angle 

iron,  in  combination  with  insulating  supporting  blocks  and  longi- 
tudinally extending  rods  or  bolts,  one  for  each  block,  provided  with 

laterally  extending  clamping  devices,  whereby  the  rail  is  held  against lateral  movement. 

PAT.  NO.  595,080  PAT.   NO  595,008. 

Railroad  Brake. — John  Bray,  Boston,  Mass.    No.  595,013. 

Trolley  Arm  for   Electric  Railways. — Sidney  H.  Short, Cleveland,  O.    No.  595,080. 
The  combination  of  a  trolley  arm,  and  two  fork  arms  with  a  Y- 

shaped  connection  uniting  said  arm  and  fork  arms,  and  a  roller 
mounted  in  the  upper  ends  of  said  fork  arms. 

Car  Fender. — Wm.  L.  Dickerson  and  John  A.  Toune,  Oakland, Cal.    No.  595,095. 

Car  Fender. — Oscar  F.  Jarvis  and  Harry  C.  Jones,  St.  Louis,  Mo. No.  595,105. 

Hose  Bridge. — James  O.  Campbell  and  James  W.  Shields,  Pitts- burgh, Pa.    No.  595,144. 

Vehicle  Propelling  Machine. — Charles  B.  Fairchild,  New  York, N.  Y.    No.  595,156. 

In  a  vehicle  propelling  mechanism,  the  combination  with  a  suit- 
able motor  or  motors,  carried  on  said  vehicle,  of  a  traction  wheel, 

consisting  of  a  rigid  hub  or  body  in  which  are  secured  a  plurality  of 
resilient  teeth  capable  of  endwise  compression,  said  traction  wheel 
being  so  supported  that  the  free  ends  of  said  teeth  will  engage  the 
roadbed  and  driving  connection  between  said  motor  or  motors  and 
said  traction  wheel. 

Track  Cleaning  Device  for  Street  Tramways. — Louis  Lege, 
Hanover,  Germany.    No.  595,183. 

Device  for  Operating  Switches. — S.  R.  Norris,  Auburn,  Me. No.  595.197- 

Underground  Trolley  System. — L.  E.  Walkins,  Springfield, Mass.    No.  595,224. 
DEC.  14. 

Electric  Railway. — JohnR.  Farmer,  St.  Louis,  Mo.    No.  595,293. 
Fender  for  Tram  Cars. — Owen  A.  Sutherland,  Keeler,  Cal.  No. 

595.356. 
Fender  for  Tram  Cars.— John  F.  Ayers,  Alloway,  N.  J.  No. 

595.362. 

Car  Fender. — James  A.  Farlow  and  John    Strayer,  Brooklyn, N.  Y.    No.  595,375. 

Electric    Railway  System. — M.  J.  Wightman,  Scranton,  Pa. No.  595,590. 

Hose  Bridge. — James  F.  Morrison,  Pittsburgh,  Pa.    No.  595,645. 

We  will  send  copies  of  specifications  and  drawings  complete  of 
any  of  the  above  patents  to  any  address  upon  receipt  of  fifteen  cents. 
Give  date  and  number  of  patent  desired.  The  Street  Railway 
Publishing  Company,  Havemeyer  Building,  New  York. 
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SYSTEH  OF  THE  METROPOLITAN  STREET  RAILWAY  COHPANY 

OF  KANSAS  CITY. 

During  the  past  three  years  the  Metropolitan  Street 
Railway  Company,  under  which  name  nearly  all  of  the 
cable  and  electric  lines  of  Kansas  City,  Mo.,  and  Kansas 
City,  Kan.,  have  been  united,  has  made  very  extensive 
improvements  on  its  property  for  the  purpose  of  increasing 
its  value,  reducing  the  cost  of  operation  and  maintenance, 
and  providing  first  class  accommodations  for  the  vastly  in- 

creased traffic.  The  city  in  Missouri  and  that  in  Kansas 
are  under  separate  municipal  governments,  but  for  busi- 

ness and  commercial  purposes  constitute  one  community. 

while  the  manufacturing  industries  and  railroad  yards  are 
located  near  the  river.  This  condition  leads  to  the  early 
introduction  in  the  city  of  cable  railways,  so  that  at  pres- 

ent there  is  considerable  cable  mileage  in  operation. 
The  system  of  the  Metropolitan  Street  Railway  Com- 
pany comprises  136.53  miles  of  single  track,  as  follows: 

Cable  lines,  miles  of  single  track  62.76 
Elevated  electric  lines,  miles  of  single  track  16.14 
Surface        "        "        "     "     "       "   54.63 
Horse  lines,  **     "     "       "   2.98 

FIG.  1.— INTERIOR  OF  BOILER  ROOM,  CENTRAL  AVENUE  POWER  STATION— KANSAS  CITY 

The  combined  population  in  1890  was  171,000,  and  both 
sections  of  the  twin-city  are  rapidly  increasing  in  size.  They 
are  noted  for  their  immense  stock  and  meat  packing  inter- 

ests, their  yards  and  packing  houses  being  second  only  to 
those  of  Chicago  in  the  volume  of  business  done.  Kansas 
City  in  Missouri  has  a  population  of  about  four  times  that 
of  Kansas  City  in  Kansas,  and  is  the  second  largest  city 
in  the  state.  The  residential  and  business  districts  of  the 

two  cities  are~  on  the  sides  and  the  summits  of  steep  hills, 

For  the  operation  of  this  system  the  company  has 
seven  cable  power  stations  and  four  electric  power  stations, 
two  of  the  latter  being  installed  in  the  cable  stations.  The 
plan  of  the  system  with  the  location  of  the  several  stations 
is  given  in  the  map  on  page  68. 

A  study  of  the  situation  at  Kansas  City,  as  will  be 
seen  by  this  map,  gives  a  very  good  idea  of  the  relative 
advantages,  so  far  as  station  concentration  is  concerned, 
of  the  cable  and  electric  systems.    Were  the  cable  lines 
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equipped  with  electric  power,  they  could  probably  be 
operated  from  one  station,  even  without  the  use  of  high 
potentials  and  rotary  transformers,  being  all  in  one  section 
of  the  city.  Instead, the  station  equipment  is  divided  into 
small  units,  as  shown  by  the  following  table: 

STATION 
Eighth  and  Wood- 

lawn  power  house. 

Fifteenth  Street  and 
Grand  Avenue 
power  house. 

Thirty-first  Street 
and  Holmes  Street 
power  house. 

LINE  OPERATED 
Kansas  City  cable,  ex- 

cept Summit  Street division. 

Grand  Avenue  cable 
including  Westport 
and  Fifteenth  Street 
branches. 

Holmes  Street  branch 
of  the  Grand  Avenue 
cable,  also  Rosedale 
Avenue  electric. 

ENGINE  AND  SIZE 

One  Reynolds-Corliss tandem  compound 
engine  26  ins.  and  40 
ins.  X  72  ins-  One 
Wright  automatic engine  28  ins.  X  4& 
ins.    ( Reserve. ) 

One  Reynolds-Corliss 
engine  36  ins.  X  48 
ins.,  and  one  32  ins. 
X 48 ins.  (Reserve). 

One  Reynolds-Corliss 
24  ins.  ■  48  ins.  and 
125  k.  w.  Westing- 
house  generator. 

As  will  be  noticed  from  the  above  list,  the  company 
has  been  able  to  reduce  the  number  of  its  stations  by 
operating  one,  i.  e.,  that  for  the  Summit  Street  cable  by 
means  of  electric  power,  This  line  has  a  length  of 
4.34  miles  measured  as  single  track,  and  was  formerly 
operated  by  a  24  in.  X  48  in.  Wright  automatic  cut- 

off engine.  This  engine  has  been  cut  out,  and  the  power 
from  the  motor  is  transmitted  to  the  original  cable  machin- 

ery by  a  belt  36  ins.  wide  passing  over  a  34  in.  pulley  on 
the  motor  to  a  24  ft.  pulley  on  the  cable  machinery.  The 
management  of  the  company  reports  that  the  cable  machin- 

ery has  been  operated  more  successfully  and  satisfactorily 
by  the  motor  than  it  was  with  the  engine,  and  with  greatly 
reduced  cost.  The  figures  given  later  in  connection  with 
the  cost  of  producing  power  at  the  Central  Avenue  power 
station  from  which  the  power  is  transmitted,  shows  that 
$659.29  average  per  month  is  safved  by  using  the  electric 
motor  power.    The  current  for  operating  this  motor  is 

QUINDARA 

GRAND-VIEW 

ARGENTINE 

ROSEDALE WESTPORT 

CABLE  LINES  — 
ELECTRIC  LINES-^ FEEDERS   SECTION  INSULATORS 

Scale,  10.000  ft. 
FIG.  2.— MAP  OF  LINES  OF  METROPOLITAN  STREET   RAILWAY  CO. 

Eighteenth  and 
Olive  Streets 
power  house. 

Twelfth  and  Char- 
lotte Streets 

power  house. 
The  Big  Blue  River 

power  house. 

Ninth  and  Wyom- 
ing Streets  power 

house. 

Ninth  and  Wasbing- 
ington  Streets 
power  house. 

The  Central  Avenue 
power  house. 

Eighteenth  Street 
cable,  and  also  the 
Vine  Street  and 
Prospect  Avenue 
electric  lines. 

Twelfth  Street  cable. 

The  Kansas  City,  In- 
dependence &  Park Railway. 

The  Fifth  Street  cable 
line;  also  acts  as  re- 

serve electric  power 
honse  for  the  west 
side  of  the  city. 

The    Summit  Street 
cable. 

The  electric  lines  in 
the  western  part  of the  city. 

Two  Hamilton  Corliss 
30  ins.  X  72  ins. 
(one  as  a  reserve), 
also  operates  125  k. 
w.  rail  waygenerator. 

Two  Hamilton-Corliss 
28  ins.  X  16  ins. 
(one  as  a  reserve). 

One  Wright  automatic 
28  ins.  X  48  ins.  and 
one  Reynolds-Cor- liss 24  ins.  X  48  ins., 
also  a  450  k.  w.  and 
250  k.  w.  G.  E  gen- erators. 

Two  Hamilton-Corliss 
28  ins.  X  60  ins. 
(one  as  a  reserve  for 
cable)  and  two  24 
ins.  X  48 ins.  Smith, 

Biggs  &  Rankin  en- 
gines and  two  Arm- 

ington  &  Sims  en- 
gines for  electric. Three  hundred  k.  w. 

four-pole  electric 
motor  driven  from 
the  Central  Avenue 
power  house  distant 
8855  ft. 

One  Reynolds-Corliss 
tandem  compound 
30  ins.  and  60  ins.  X 
48  ins.  and  a  Walker 
1200  k.w.  generator. 
Duplicate  equip- 

ment is  being  put  in, 

carried  from  the  Central  Avenue  power  house,  a  distance 
of  8855  ft.  over  a  weatherproof,  insulated  copper  cable  of 

1,000,000  c.  m.  area  on  the  positive  side.  On  the  nega- 
tive side  the  current  returns  over  1670  ft.  of  i,ooo,coo 

c.  m.  cable  composed  of  both  insulated  and  bare  copper. 
This  cable  is  tapped  to  the  iron  structure  of  the  Kansas 
City  Elevated  Railway  which  forms  the  remaining  7 185  ft. 
of  the  negative  conductor 

The  Central  Avenue  power  house,  which  is  a  most 
modern  plant  and  is  the  most  important  station  of  the  com- 

pany, is  located  on  Central  Avenue  and  on  the  west  bank  of 
the  Kaw  River.  The  building  is  a  brick  structure  with  steel 
framework.  The  engine  room  is  144  ft-  long  and  63  ft.  wide; 
the  boiler  room  144  ft.  long  and  51  ft.  wide,  and  the  height 
both  is  33  ft.  7  ins.  from  the  top  of  foundations  to  the 
under  side  of  the  bottom  chords  of  the  roof  trusses.  The 
unloading  shed  is  41  ft.  long  and  20  ft.  wide.  The  steel 
framework  consists  of  steel  columns  supporting  steel  roof 
trusses,  rigidly  bound  together  with  longitudinal  struts 
and  sway  rods.  The  roof  covering  is  slate  laid  on  wood 
sheathing  supported  by  steel  channel  purlines.  A  30  ton 
traveling  crane  is  supported  on  longitudinal  plate  girders 
in  the  engine  room.  The  station  is  surmounted  by  a  self 
supporting  steel  stack,  175  ft.  high  and  10  ft.  6  ins.  in 
diameter.  It  has  a  clear  flue  space  of  8  ft.  4  ins.  inside  the 

brick  lining,  and  is  located  between  the  boilers  in  the  cen- 
ter of  the  boiler  room,  making  the  shortest  possible  smoke 

connections. 

Steel  coal  hoppers, holding  1000  tons  of  coal,  are  located 
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in  front  of  the  boilers  in  the  boiler  room.  Two  of  the 

hoppers  directly  in  front  of  the  stack  are  used  as  ash  re- 
ceivers. The  coal  from  the  car  in  the  unloading  shed  is 

shoveled  by  hand  into  the  receiving  hoppers,  from  which 
it  is  carried  in  conveyors,  operated  by  a  small  en- 

gine, to  the  coal  hoppers  overhead.  From  the 
coal  hoppers  it  is  delivered  by  gravity  through  a 
chute  to  the  stoker  hoppers.  The  conveyors  also 
carry  the  ashes  from  the  ash  pits  into  the  ash  hop- 

pers and  from  the  hoppers  the  ashes  are  conveyed 
by  gravity  through  a  chute  to  the  cars. 

The  boiler  room  contains  six  250  h.  p.  Bab- 
cock  &  Wilcox  boilers  with  wrought  steel  headers 
and  capable  of  carrying  200  lbs.  pressure.  The 
boilers  will  give  3000  boiler  horsepower  at  15  lbs. 
evaporation  when  the  engine  is  operated  compound 
condensing.  They  are  equipped  with  chain  grate 
stokers,  making  the  firing  almost  smokeless  and 
automatic.  Provision  was  made  in  this  room  for 
1600  additional  horse  power.  There  is  also  in  this 
room  one  3000  h.  p.  Berryman  feedwater  heater  and 
two  Worthington  boiler  feed  pumps. 

The  coal  handling  machinery  was  furnished 
and  erected  by  the  C.  W.  Hunt  Company.  From 
the  car  in  the  unloading  shed  the  coal  is  shoveled 
by  hand  into  the  receiving  hoppers,  then  the  con- 

veyor carries  it  under  the  boiler  room  floor  to  the 
end  elevator,  thence  to  the  coal  hoppers  overhead 
where  a  horizontal  conveyor  distributes  it  through- 

out their  length.    From  the  hoppers  it  is  fed  by 
gravity  into  the  stoker  hoppers.   The  vertical  con- 

veyor also  carries  the  ashes  from  the  ash  pits  and 
delivers  them  into  the  two  center  hoppers  located  in 
front  of  the  stack,  from  which  they  are  drawn  by  gravity 
directly  into  the  receiving  car  in  the  unloading  shed.  By 
this  arrangement  the  fuel  and  refuse  ashes  are  handled 
only  once.     The  conveyor  driving  machinery  is  located 

The  peculiar  arrangement  of  piping  with  long  sweeps 
makes  it  flexible  and  abolishes  the  use  of  expansion  joints. 

The  engine  room  contains  one  Reynolds-Corliss  tan- 
dem compound  condensing  engine  with  cylinders  30  ins. 

FIG.  4.— GENERATOR  AND  ENGINE 

in  the  boiler  room  roof  trusses,  the  trusses  being  designed 
especially  heavy  to  carry  this  conveyor  machinery  and  its 
load. 

The  steam  pipe  system  consists  of  one  16  in.  header 
having  extra  heavy  fittings  with  bent  pipe  and  large 
radius,  connecting  the  drums  of  the  boilers  to  the  header. 

FIG    3.— GENERATOR 

and  60  ins.  X  4&  ins.  The  main  shaft  is  24  ins.  in  diam- 
eter and  the  main  journal  is  22  ins.  X  42  ins.  The  fly- 

wheel is  208  ins.  in  diameter  and  weighs  12,000  lbs.  The 
engine  has  an  automatic  stop  valve  operated  by  a  special 

governor  which  is 
set  to  operate  when 
the  engine  runs  five 
revolutions  above 

speed.  This  gover- nor acts  and  closes 
the  valve,  shutting 
off  the  steam  in  the 

main  pipe,  prevent- 
ing any  possibility 

of  the  engine  run- 
ning away  and 

wrecking  itself  as 
well  as  the  building. The  air  pump 

and  circulating 

pumps  are  driven  by 
an  engine  with  Cor- liss valve  gear. 
Water  is  taken  from 
the  Kaw  River 

through  a  20  in.  suc- tion pipe  passed 

through  the  con- denser and  returned 
to  the  river  through 
a  24  in.  pipe. 

The  generator, 

which  was  furnish- 
ed by  the  Walker 

Company,  of  Cleve- land, O.,  is  directly 
connected  to  the  en- 

gine and  runs  80  r. 
p.  m.  It  has  a  rated  capacity  of  2400  amps  at  550  volts 
and  is  guaranteed  to  work  at  50  per  cent  overload  for  a 
period  of  five  hours.  The  armature  is  10%  ft.  diameter 
and  the  field  frame  contains  fourteen  pole  pieces. 

The  switchboard  consists  of  two  generator  panels,  one 
wattmeter  panel  and  twenty  feeder  panels,  manufactured 
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by  the  General  Electric  Company.  The  feeder  panels  are 
supported  by  a  steel  gallery  in  the  engine  room.  This 
gallery  and  the  stairs  leading  to  it  have  an  ornamental 
iron  railing,  which  together  with  the  switchboard  panels 
adds  to  the  fine  appearance  of  the  engine  room.  The  frame- 

work of  the  switchboard  and  gallery  has  been  erected  for 
two  generators  and  six  feeder  panels  in  addition  to  the 
above  number,  which  provides  for  increasing  the  size  of  the 
switchboard  in  the  future  without  increasing  the  size  of 
the  gallery.  Sufficient  space  in  this  engine  room  has  been 
allowed  for  extending  the  gallery  to  double  ils  present  size. 

The  wattmeter  and  generator  panels  are  located  on  the 
engine  room  floor  under  the  gallery  which  supports  the 
feeder  panels.  The  wattmeter  panel  contains  one  8000 
amp.  Thomson  recording  wattmeter  and  the  quick  break 
switches  for  controlling  the  lights  in  the  power  house. 
The  generator  panels  are  equipped  with  Weston  illumina- 

ted dial  ammeters,  of  a  capacity  of  4000 amps.,  automatic 
circuit  breakers  of  the  magnetic  blow-out  type  and  with  a 

FIG.  5— PIPING  OVER  BOILERS 

capacity  of  8000  amps,  for  breaking  the  circuit  in  case  of 
an  overload,  and  main  switches  of  the  quick  bieak  type 
with  corresponding  capacity.  To  the  left  of  the  generator 
panels  supported  on  a  hinged  frame  are  two  Weston  illu- 

minated dial  voltmeters,  which  have  been  calibrated  to- 
gether. One  is  for  indicating  the  potential  of  the  line, 

the  other  is  arranged  with  plugs  for  taking  the  potential 
of  the  generator  before  cutting  it  in  on  the  line.  The  feeder 
panels  are  equipped  with  round  pattern  Weston  ammeters, 
automatic  circuit  breakers  and  quick  break  switches. 
Electric  bell  signals  are  also  used  to  give  an  alarm  when 
any  of  the  circuit  breakers  is  opened  for  an  overload. 

The  generator  is  connected  to  one  of  the  generator 
panels  with  three  800,000  c.  m.  rubber  covered  cables  for 
the  positive  connection  and  three  for  the  negative.  The 
other  generator  panel  is  used  for  receiving  the  current 
from  the  Ninth  and  Wyoming  power  house  and  delivering 
it  through  the  wattmeter  to  the  feeder  panel.  The  Ninth 
and  Wyoming  power  house  with  its  number  of  smaller  type 

machines  is  maintained  to  supply  current  for  the  "Owl" 
train  service,  and  lights  during  the  latter  part  of  the  night, 
also  to  supply  current  in  case  of  an  accident  to  any  of  the 
machinery  of  the  new  plant. 

The  feeder  panels  are  divided  up  as  follows:  seven 

panels  for  the  Kansas  City  Elevated  Railway,  three  for  the 

West  Side  (Ouindaro  Boulevard)  line,  two  for  the  Ar- 
mourdale  and  Argentine  line,  three  for  the  South  West 
Boulevard,  two  for  the  Wyandotte  Street  line,  one  for  the 
Summit  Street  line,  one  for  the  400  h.  p.  motor  which 
drives  the  cable  machinery  at  Ninth  and  Washington 
Streets  power  house  and  one  for  the  Broadway  line,  which 
will  be  changed  from  horse  to  electric  power  this  year. 
Arrangements  have  been  made  for  mounting  wattmeters 
on  the  feeder  panels,  one  for  each  road  in  order  to  ac- 

curately arrive  at  the  power  furnished  to  each  of  the 
various  lines  separately,  and  the  proportion  of  the  cost  of 
operating  the  power  house  can  be  charged  against  the 
lines  according  to  the  amount  of  the  power  consumed. 

On  the  back  of  these  panels  is  a  long  bus  bar  running 
the  full  length  of  the  board  to  which  eight  800,000  c.  m- 
cables  from  the  main  wattmeter  are  attached.  Short  bus 
bars  connecting  the  panels  for  each  road  together  are 
mounted  above  the  long  busbar,  and  connections  will  be 
made  from  the  long  bar  through  the  meters  to  the  short 

bars.  The  feeders  running  from 

the  feeder  panels  out  to  the  vari- 
ous sections  on  the  different  lines 

range  from  300,000  c.  m.  to 
1,000,000  c.  111.  with  a  total 
area  of  7,7^^6,000  c.  111.  and  all 
are  calculated  sufficiently  heavy 

to  operate  50  per  cent  more  cars 
in  case  the  travel  demands 
them.  The  twenty  large  feeders 
are  carried  from  the  panels  to 
and  along  the  wail  on  porcelain 
insulators  in  a  neat  and  syste- 

matic manner,  then  through  the 
openings  in  the  wall  where  they 
leave  the  building  and  are  carri- 

ed on  iron  poles  to  the  elevated 
railway  structure  at  which  point 
they  bianch  for  the  various 
roads.  The  longest  feeder  carry- 

ing current  from  the  power 
house  is  to  the  west  end  of  the 
Armourdale  and  Argentine  lines, 
which  transmits  power  to  cars 
28,300  ft.  from  the  power  house. 

The  negative  bus  bar,  which 
is  2  ins.  in  diameter,  is  supported 
on  insulated  hangers  under  the 
gallery  floor  about  4  ft.  back  of 
the   generator    panels.  Four 
1,000,000  c.  m.  cables  are  carri- 

ed from  the  negative  bus  bar 
through  brass  tubes,  down  to  and 

through  the  engine  room  floor  into  the  basement,  then 
through  a  duct  under  the  street  to  a  column  of  the  ele- 

vated railway  structure-    They  are  carried  up  the  column 
011  the  structure  then  branch  in  different  directions  to  the 
several  roads. 

Each  feeder  and  generator  panel  is  furnished  with 
lightning  arresters,  all  terminating  in  one  ground  plate, 
which  consists  of  72  sq.  ft.  of  No.  16  gage  sheet  copper. 
This  ground  plate  is  buried  16  ft  below  the  basement  floor 
on  top  of  the  coarse  stratum  of  sand,  which  is  from  8  to  10 
ft.  below  low  water  mark  in  the  river.  The  plate  is  so 
connected  that  the  return  currents  cannot  pass  over  it  to 

the  generator  except  at  such  times  as  lightning  may  mo- 
mentarily cause  the  generator  current  to  pass  over  the  dis- 

charged points  of  the  arresters,  thus  reducing  the  action 
of  electric  currents  on  the  plate  to  a  minimum  and  insuring 
at  all  times  the  proper  ground  connections  for  the  light- 

ning arresters. 
This  plant  is  now  furnishing  current  to  operate  sev- 

enty-seven cars  daily  on  55  miles  of  electric  and  4^  miles 
of  cable  track. 

The  result  of  the  combined  efficiency  of  the  machinery 
of  this  house  is  very  clearly  proven  by  the  expense  of  opera- 

tion. While  the  average  kilowatt  hour  output  is  not  large 
at  times  the  current  output  reaches  from  2500  to  3250  amps. 
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The  following  kilowatt  hour  output  and  cost  of  oper- 
ating was  taken  as  an  average  per  month  from  the  months 

of  July,  August,  September,  and  October,  1897. 
Kilowatt  hours  output  3 '°.33^ 
Engineers, oilers  and  firemen   $  47'  77 
Repairs  to  engine  and  machinery   ^3-35 
Oil  and  waste  for  engine   40.94 
Fuel   870  55 
Water   26  91 
Miscellaneous   J909 

Total  $1,512.61 

The  above  figures  show  that  the  average  kilowatt 
hour  is  produced  for  $.004874. 

The  economical  results  of  operating  the  cable  machin- 
ery at  Ninth  aud  Washington  Streets  power  house  with 

electrical  motive  power  as  compared  with  steam  per  month 
are  as  follows: 

OPERATING  WITH  TIIR  KI.KCTRIC  MOTOR 

Elec.  current  for  motor,  64.468  k.  w.  hr-.  at  $. 004847  .  $31  2.48 
Motornian   50.00 
Oil  and  waste   2.30 
Water  for  rheostat   1.25 
Repairs  for  motor  and  el  ctric  apparatus  

built  in  1896,  to  103  lbs.  on  the  Kansas  City  Elevated  Rail- 
way, the  Southwest  Boulevard  Railway  and  the  Wyna- 

dotte  Street  line.  Johnson  rails  were  used  in  this  new 
construction.    The  relaying  of  the  rails  on  the  Kansas 

Total  $366  23 
OPERATING  WITH  STEAM  PLANT 

Engineers,  firemen  and  oi'ers   $  295.00 Repairs  on  engine  and  machinery   58.00 
Od  and  waste     21.45 
Coal     604  55 
Water   4652 

Total  $1 ,025  52 

The  above  figures  for  operating  by  electric  motor  are 
taken  as  an  average  per  month  from  the  cost  of  operating 
during  the  months  of  July,  August,  September  and  October, 
18^7,  and  those  for  operating  with  the  steam  plant  are 
taken  as  an  average  per  month  for  the  year  of  1896.  This 
shows  that  $659.29  average  per  month  is  saved  by  using 
the  electric  motor  power. 

During  this  year  the  company  will  install  in  the  Cen- 
tral Avenue  power  house  another  engine  and  generator  of 

MG.  7— TRACK 
CONSTRUCTION  ON 

STREET  LINE TH  i  WYANDOTTE 

FIG.  6.— SWITCHBOARD  IN  CENTRAL  AVENUE  POWER  STATION 

the  same  capacity  as  already  described.  The  excavation 
for  the  foundations  is  under  way. 

For  its  track  work  the  company  has  employed  a  most 
substantial  construction.  In  its  new  work  60  ft.  rails  are 
used,  ranging  iu  weight  from  83  lbs.  ou  the  Independence 
Avenue  branch  of  the  Kansas  City  cable,  which  was  re - 

City  Cable  line  was  a  most  interesting 
undertaking  as  the  work  was  executed 
without  interference  with  the  train  service. 
This  was  successfully  accomplished  on  3 
miles  of  the  track  on  the  main  line  and 
the  portion  on  the  Independence  Avenue 
branch  of  the  system. 

For  its  rail  joints  the  company  has  in- 
stalled a  considerable  number  of  cast  weld 

ed  joints  with  excellent  results.  In  Sep- 
tember, 1897,  1721  cast  welded  joint's  were nstalled  on  the  old  rails  ou  the  T roost 

Avenue  branch  and  3255  on  the  old  rails  of 
the  Grand  Avenue  cable  tracks,  including 
a  portion  of  the  Westport  and  Fifteenth 
Streets  branches. 

The  Wyandotte  Street  line  is  one  of 
the  latest  lines  built  by  the  company,  hav- 

ing been  completed  May  1,1897,  and  repre- 
sents a  number  of  novel  features  in  track 

construction.  The  track  is  of  103  lb.,  center 

bearing  Johnson  girder  rails  laid  in  con- 
crete. The  larger  portion  of  the  street  is 

paved  with  asphalt  in  which  trenches  20  ins. 
wide  and  12  ins.  deep  were  dug  and  the 
rails  laid  iu  on  small  wooden  supports  at 
intervals  of  10  ft.  After  the  tracks  were 
surfaced  ou  the  blocks,  the  trenches  were 
filled  in  with  concrete  made  of  Portland 
cement  and  finely  crushed  rock  thoroughly 
tamped  around  and  uuder  the  rails.  On 

the  top  of  the  concrete,  granite  paving  blocks  were  laid 
next  to  the  rails  and  the  asphalt  paving  replaced  to  meet 
the  granite  blocks.  The  rail  joints  are  all  cast  welded 
and  also  bonded  with  No.  o  copper  bonds.  The  two  rails 
of  each  track  are  bonded  together  every  500  ft.  and  all  four 
rails  every  1000  ft.  in  the  usual  manner. 
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The  overhead  and  span  wires  are  supported  on  iron 
poles  set  in  concrete ;  the  poles  are  located  inside  of  the 
curb  line  on  each  side  of  the  street.  The  feeder  lines  for 
the  South  West  Boulevard  and  the  Wyandotte  Street  lines 
contain  222,559  lbs-  °f  copper  in  the  posi- 

tive and  return  feeders. 

The  principal  shops  of  the  company, 
including  the  machine,  wood  working, 
paint  and  electrical,  also  the  storeroom  for 
supplies,  are  located  in  the  Twelfth  and 
Charlotte  Streets  power  house.  The 
shops  are  equipped  with  the  latest  im- 

proved machinery  for  speedily  executing 
all  repair  work,  building  new  and  rebuild- 

ing old  cars  and  making  all  classes  of  re- 
pairs to  the  electrical  machinery  and  ap- 

paratus. The  machinery  in  the  shops  is 
driven  by  a  30  h.  p.  electric  motor.  Trol- 

ley wire  has  been  put  in  over  the  tracks, 
and  all  motors  and  car  equipments  are  test- 

ed before  they  are  turned  out  for  service- 
The  electric  current  for  lighting,  testing 
and  power  purposes  is  obtained  over  a 
feeder  wire  from  the  Central  Avenue 
power  house,  a  distance  of  13,256  ft. 

While  much  has  been  accomplished 
in  new  construction  during  the  past  two 
years,  considerable  remains  to  be  done. 
The  Broadway  line,  which  has  2.98  miles 
of  single  track  on  which  the  horse  car  ser- 

vice was  discontinued  Aug,  7,  1897,  will 
be  electrically  equipped  this  year.    The  plans  for  a  double 
track  electric  line  from  Washington  Park  to  Fairmouut 
Park  have  also  been  completed  and  the  work  will  com- 

mence as  soon  as  the  weather  will  permit.    This  line  will 
have  13,054  ft.  of  single  track  and  will  be  operated  as  a 
branch  to  the  Kausas  City,  Independence  &  Park  line. 

  m  «»»^— —  
Illinois  Street  Railway  Association 

The  Waterloo  &  Cedar  Falls  ̂ Suburban  Railway 

In  the  Eastern  and  Middle  States  electric  interur- 
ban  railways  have  long  since  ceased  to  be  a  curiosity,  and 

In  response  to  an  invitation  addressed  to  the  street 
railway  companies  of  Illinois,  representatives  from  all  parts 
of  the  state  met  at  the  Great  Northern 
Hotel  in  Chicago,  Jan.  5,  and  formed  the 
Illinois  Street  Railway  Association.  The 
following  named  officers  were  elected:  presi- 

dent, W.  H.  Patterson,  Bloomington;  vice- 
president,  D.  B.  Sherwood,  Elgin;  secre- 

tary and  treasurer,  T.  J.  Minary,  Spring- 
field; executive  committee,  W.  H.  Patter- 

son, C.  K.  Minary,  D.  B.  Sherwood,  W.  L. 
Ferguson,  Decatur;  B.  F.  Harris,  Cham- 

paign; Walter  Barker,  Peoria,  and  W.  F. 
Brennan,  Chicago. 

The  constitution  as  adopted  set  forth 
as  the  aim  of  the  association  the  closer 
affiliation  of  all  street  railway  companies  in 
the  state  for  the  purpose  of  improving 
methods  of  construction  and  maintenance 
of  railways.  It  is  intended  to  hold  yearly 
meetings,  when  papers  will  be  read  upon 
recent  improvements  and  devices  in  track 
construction,  correct  appliance  of  motor 
power,  electric  equipments  and  economic 
devices  which  will  tend  to  lessen  the  ex- 

pense of  street  railway  operation. 
The  following  companies  are  members 

of  this  association:  City  Electric  Ry.  Co. ,  of 
Decatur;  Central  Ry.  Co.,  of  Peoria;  Peoria 
&  Prospect  Heights  Co. ;  Urbana  &  Cham- 

paign Ry.  Gas  &  Electric  Co. ;  Chicago  Gen- 
eral Ry.  Co. ;  Bloomington  City  Ry.  Co. ; 

Danville  Gas  Electric  Light  &  Street  Ry.  Co. ;  Chicago  City 
Ry.  Co. ;  Elgin  City  Carpentersville  &  Aurora  Ry.  Co. ; 
Aurora  Street  Ry.  Co. ;  Springfield  Consolidated  Ry.  Co. ; 
Kankakee  Electric  Ry.  Co.    The  next  meeting  will  be 
held  in  Chicago  the  third  Wednesday  in  May,  1898. 

OPEN  AND  CLOSED  MOTOR  CARS— WATERLOO,  IA. 

even  across  the  Mississippi  where  in  comparison  with  the 
older  states  the  country  is  sparsely  populated,  this  method 
of  joining  towns  and  villages  is  becoming  popular.  The 
Waterloo  &  Cedar  Falls  (la.)  Railroad  is  some  9  miles 
long,  connecting  the  towns  named.  First  projected  in 
1895,  actual  work  was  begun  in  May,  181,6,  and  cars  were 
running  twelve  months  later.  The  line  parallels  the  Bur- 

lington &  Quincy  and  Illinois  Central  railroads,  and  the 
company  intends  carrying  freight  as  well  as  passengers,  al- 

though the  passenger  business  to  the  resorts  along  the 
route  will  be  of  the  most  importance. 

SWITCHBOARD— WATERLOO,  IA, 

The  country  through  which  the  line  runs  is  rough 
and  more  beautiful  than  one  would  imagine  exists  on  the 
Western  plains.  The  route  winds  along  the  Cedar  River 
for  much  of  the  way,  at  times  close  down  to  the  level  of 
the  water  and  again  on  a  ridge  far  above  it.    The  names, 
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alone,  of  the  various  points  of  interest  along  the  way  tell 
something  of  the  scenery;  there  are  Cedar  River  Park,  the 

Islands  at  Sans  Souci,  Russell's  Glen,  the  Cliffs,  and  Bluff Park. 
The  right  of  way  near  the  river  required  considerable 

rock  filling,  and  a  total  of  eight  bridges  was  built;  the 
largest  of  these  is  a  three  span  steel  bridge  315  ft.  long 
across  the  Cedar  River.  The  seven  wooden  bridges,  with 
one  exception  150  ft.  long,  are  small  and  were  built  to 
avoid  earth  fills. 

The  grades  are  long  and  gradual,  the  heaviest  not 
over  7  per  cent.  Although  the  roadbed  is  substantially 
built  for  heavy  service,  the  line  is  laid  with  56  lb.  rails; 
these  are  on  cedar  and  oak  ties  and  ballasted  with  gravel. 
The  trolley  wire  is  for  the  most  of  the  way  suspended 
from  span  wires;  bracket  construction  is,  however,  used  at 
a  few  places.    The  poles  are  all  of  cedar. 

At  the  Cedar  Falls  end  no  franchise  for  a  trolley  line 
could  be  obtained,  so  the  cars  enter  the  city  over  the  tracks 
of  the  Great  Western  Railroad,  running  about  a  mile  on 
the  steam  road,  which  necessitates  running  on  exact 
schedule  time.  At  the  Great  Western  depot  connection  is 
made  with  the  Cedar  Falls  &  Normal  Electric  Railway, 
which  is  operated  with  Patton  motors. 

It  was  originally  the  intention  to  build  the  road  down 
the  west  side  of  the  river,  and  the  power  house  was  erected 
on  this  side  near  the  Waterloo  end,  as  it  supplies  power  to 
the  local  railway  as  well  as  to  the  interurban  line;  later  it 
was  decided  to  build  on  the  other  side  of  the  river,  which 
makes  the  power  house  at  a  considerable  distance  from  the 
road.  Lines  joining  the  extremities  of  the  road,  and  the 
extremities  with  the  power  house  form  a  triangle  with  its 
longest  side  pointing  towards  Cedar  Falls.  With  these 
conditions  to  meet  the  feeders  are  carried  on  two  separate 
pole  lines  and  extend  in  a  straight  line  from  the  power 
house  to  the  connection  with  the  road.  The  longest  feeder 
is  4^  miles  and  all  are  of  No.  0000  wire.    The  Great 

INTERIOR  OF  ENGINE  ROOM— WATERLOO 

Western  Railroad  delivers  coal  at  the  power  house  door, 
and  a  small  stream  near  by  supplies  water  for  the  boilers. 
The  firm  of  Foster  &  Louis  installed  the  new  machinery 
in  the  power  house  and  was  contractor  for  most  of  the 
equipment. 

There  are  two  engines;  a  250  h.  p.  Fischer,  belted  to 

a  150  k.  w.  Triumph  railway  generator,  and  a  Westing- 
house  engine  belted  to  a  100  k.  w.  generator  of  the  same make. 

The  valves  in  the  Fischer  engine,  which  is  shown  on 
this  page,  are  double  ported  for   both   admission  and 

0 

GENERATOR— WATERLOO 

exhaust.  The  governor  is  of  the  flywheel  type  and  gov- 
erns the  speed  very  closely.  The  cylinder  clearance  is  very 

low  as  in  all  of  this  type  of  engine. 
The  generator  embodies  the  latest  features  of  im- 

proved dynamo  design.  The  armature  is  of  the  iron  clad 
type,  thoroughly  ventilated  by  air  passages  both  parallel 
and  at  right  angles  to  the  shaft.  The  conductors  are  of 
solid  bar  copper  of  rectangular  section  laid  in  slots  insulated 
from  the  core  with  mica  and  held  in  position  by  hardwood 

keys,  obviating  the  necessity  of  bands.  There  are 
no  joints  of  any  kind  in  the  armature  winding  ex- 

cept the  connections  to  commutator. 
The  commutator  bars  are  of  the  best  grade  of 

copper,  insulated  from  each  other  and  from  the 
shells  with  pure  India  mica.  The  shells  are  of 
steel  and  so  constructed  as  to  rigidly  support  the 
bars,  at  the  same  time  permitting  free  circulation 
of  air  to  the  interior  and  absolutely  preventing  the 
possibility  of  any  oil  reaching  the  insulation.  The 
poles  are  laminated,  being  built  up  of  No.  24  B.  & 
S.  gage  sheet  steel.  The  series  and  shunt  fields  are 
wound  on  separate  forms,  highly  insulated  and 
held  in  place  by  a  cast  iron  keeper.  The  design 
as  a  whole  is  graceful  and  shows  a  careful  attention 
to  detail. 

The  test  of  street  railway  service  is  severe  and 
this  generator  has  on  several  occasions  been  sub- 

jected to  sudden  overloads,  in  some  instances  ex- 
ceeding 50  per  cent  of  the  rating  of  the  machine 

without  the  slightest  sparking  or  indication  of 
strain. 

The  second  engine  is  a  Westinghouse  of  150 
h.  p.  and  belted  to  a  100  k.  w.  generator  of  the 
same  manufacture.  A  third  generator  will  furnish 
power  for  sale  throughout  Waterloo.  There  is 
sufficient  room  for  doubling  the  present  equip- 
ment. 

The  switchboard  is  of  white  marble,  divided 

into  six  panels — two  generators  and  four  feeders 
haudsomely  framed.  It  is  fitted  with  Triumph 
rheostats,  Weston  instruments  and  Cutter  circuit 
breakers,  and  was  built  by  The  Triumph  Electric 
Company. 

Four  42  ft.  Pullman  cars,  two  motors  and  two  trailers 
make  up  the  rolling  stock;  these  are  fitted  with  rattan 
seats  set  crosswise,  Westinghouse  air  brakes  and  electric 
heaters.  The  local  Waterloo  line  has  eight  single  truck 
cars,  and  connection  with  the  interurban  line  is  made  at 
West  Waterloo  where  passengers  for  the  interurban  change 
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cars.  The  fare  between  the  two  cities  is  fifteen  cents, 
graded  into  three  divisions:  from  Waterloo  to  Cedar  River 
five  cents,  Cedar  River  to  Bluff  Park  five  cents,  Bluff  Park 
to  Cedar  Falls  five  cents.  A  half  hour  service  is  main- 

tained. The  population  of  Waterloo  is  about  8000  and 
that  of  Cedar  Falls  about  3000.    In  round  figures  the  cost 

Electric  Railway  Motors 

By  Geo.  T.  Hanchett 

VIEW  AT  SANS  SOUCI  ON  CEDAR  RIVER 

of  the  road  was  $165,000.  The  line  is  running  very  sat- 
isfactorily and  carrying  large  number  of  passengers. 

A  Drawbridge  Safeguard 

Whenever  current  is  carried  under  a  drawbridge,  by 
means  of  a  cable,  overhead  feeders  should  be  provided, 

LOOKING  UP  CEDAR  VALLEY 

and  made  fast  to  the  bridge  in  such  a  manner  that  they 
can  be  quickly  connected  to  the  main  feeders  in  case  of 
failure  of  the  submarine  cable.  To  this  end,  cut-out  boxes 
should  be  erected  at  either  end  of  the  bridge,  and  the 
bridge  feeders  fitted  with  contacts  that  can  be  quickly 
bolted  on  when  the  cable  is  cut  out.  This  greater  security 
will  often  prove  valuable. 

VI — Bearings  and  Bearing  Lubricants 
The  bearings  in  a  street  railway  motor  are  very  im- 

portant parts  in  its  construction.  In  modern 
motors  they  consist  for  the  most  part  of  cylin- 

drical shells  which  are  lined  with  some  good 
friction  metal.  These  shells  are  sometimes  of 
one  piece  and  are  slipped  over  the  end  of  the 
shaft,  and  sometimes  they  are  in  halves  and 
doweled  together.  Axle  bearings,  of  necessity, 
are  always  in  halves,  for  it  is  obviously  out 
of  the  question  to  press  off  a  car  wheel  every 
time  it  is  desired  to  install  a  motor. 

Some  of  the  early  motors,  notably  the  W. 

P.,  and  some  of  the  Curtis  "A"  motors, used  brass  shells.  These  were  of  metal  about 
yi  in.  thick,  in  the  case  of  armature  bearings, 
and  were  allowed  to  wear  to  T\  in.  before  they 
were  thrown  away.  They  were  very  satisfac- 

tory so  far  as  running  qualities  were  concern- 
ed, but  they  are  expensive  to  maintain  both 

on  account  of  the  relatively  expensive  metal 
which  is  used  and  the  fact  that  each  bearing 
shell  required  to  be  machined  before  it  could 
be  used,  therefore  babbitt  bearings  have  come 
now  into  almost  universal  use. 

In  the  selection  of  a  babbitt  metal,  it  is 
very  common  for  street  railway  men  to  go  by 
price.  They  know  that  a  6  cent  metal  is  next 
to  worthless,  and  they  argue  or  rather  act  up- 

on the  supposition  at  least,  that  if  18,  20  or 
25  cents  a  pound  is  paid  that  they  are  sure  of 

getting  something  that  is  satisfactory. 
Now  it  is  one  of  the  tricks  of  the  engineering  trade  to 

make  up  a  metal  which  will  form  a  moderately  good  bear- 
ing, give  it  an  imposing  name  and  sell  it  at  a  high  figure; 

and  a  few  words  as  to  the  nature  of  Babbitt  metals  may 
not  be  out  of  place. 

The  substance  which  is  largely  used  as  a  filling  in  the 
composition  of  cheap  metals  is  lead.  This 
has  the  effect  of  making  the  metal  too  soft  to 
stand  mechanical  stresses,  and  a  bearing  bab- 

bitted with  a  metal  containing  too  much  lead 
will  fail  by  the  metal  squeezing  out  at  the  ends 
after  the  fashion  of  putty,  and  it  may  be  add- 

ed that  this  happens  very  soon  after  the  bear- 
ing has  been  put  into  service.  A  common 

test,  therefore,  has  been  to  take  a  stick  of  the 
bearing  metal  and  see  if  it  will  make  a  mark 
on  white  paper.  The  assumption  drawn  if  such 
be  the  case,  is  that  the  metal  contains  too 
much  lead  to  be  suitable.  In  the  opinion  of 
the  writer,  any  bearing  metal  containing  lead 
is  unfit  for  railway  use. 

The  United  States  Navy  department  made 
a  series  of  exhaustive  tests  on  the  various  bear- 

ing metals  in  the  market.     These  tests  were 
strictly  comparative,  genuine  babbitt  being 
taken  as  the  standard,  and  it  was  found  that 

no  metal  equaled  it  in  either  wearing  or  anti- 
friction properties.  Many  of  these  patent  com- 
pounds were  assayed  and  it  was  found  that 

the  all-around  excellence  of  the  bearing  metal 
was  in  almost  direct  ratio  with  the  proportion 
of  tin  that  it  contained,  and  genuine  babbitt 
being  almost  pure  tin  with  just  enough  copper 
to  make  it  tenaceous  and  just  enough  anti- 

mony to  make  it  flow  nicely,  stood  at  the  head.  Such 
a  mixture  is  worth  in  the  neighborhood  of  25  cents  a 
pound  and  varies  according  to  the  market,  and  all  of  the 
patent  metals  which  were  assayed  by  the  Government  were 
found  to  be  of  less  value,  figuring  from  the  prevailing 
prices  of  the  respective  metals   they    contained.  This 
seems  to  show  that  anybody  who  pays  over  25  cents  a 
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pound  for  bearing  metal  of  any  kind,  is  paying  for  royalty 
and  reputation  and  not  for  car  mileage.  Anti-friction 
metals,  like  genuine  babbitt  and  others  of  lower  grade, 
should  be  melted  very  carefully.  If  the  heat  be  applied 
too  rapidly,  some  of  the  metal  will  oxidize  and  be  skimmed 
off  as  dross,  thus  altering  the  proportion  of  the  mixture. 
The  metal  so  lost  generally  comprises  the  hardening 
medium  and  renders  the  resulting  alloy  much  inferior; 
thus  it  is  possible  to  make  a  specious  test  to  the  disadvan- 

tage of  a  really  good  bearing  metal.  Just  before  pouring 
a  bearing,  the  metal  should  be  thoroughly  stirred,  for  the 
heavier  components  tend  to  exist  in  the  greatest  quantity 
in  the  bottom  of  the  mass,  and  unless  this  precaution  is 
taken  the  bearing  will  not  be  made  of  the  true  mixture. 

In  casting  babbitt  bearings,  it  is  very  important  that 
the  various  lots  of  metals  be  kept  separate.  Each 
batch  of  shells  should  be  marked  by  some  private  mark, 
showing  the  lot  from  which  they  were  cast, and  when  those 

FIGS.  1  AND  2. — MANDREL  AND  CAPS  APPLIED  TO  SHELL 
FOR  CASTING  BABBITT 

shells  are  returned  to  be  rebabbitted,  the  old  babbitt  must 
be  kept  in  a  lot  by  itself  and  not  mixed  with  new,  even 
though  it  is  supposed  to  be  of  the  same  quality.  The 
reason  for  this  is  that  the  babbitt  may  have  been  careless- 

ly heated  and  poured,  and  its  quality  materially  altered  as 
before  described,  in  which  case  mixing  it  with  new  babbitt 
will  seriously  deteriorate  the  value  of  the  entire  melting. 

If  the  old  babbitt  is  to  be  used  again,  it  should  be 
melted  and  used  by  itself.  It  is  well  to  reject  the  babbitt 
from  bearings  which  have  prematurely  ground  out,  on 
the  supposition  that  the  metal  was  overheated  or  not  prop- 

erly stirred  in  the  pouring.  The  addition  of  one  worn  out 
shell  of  burnt  babbitt  might  seriously  injure  50  lbs.  of  good 
metal.  It  is  obviously  experimental  to  mix  different 
grades  or  makes  of  anti-friction  metal.and  it  is  very  proba- 

ble that  the  resulting  mixture  will  be  inferior  in  quality  to 
either  of  its  components. 

There  are  two  methods  which  are  much  used  to  make 
babbitt  metal  bearings.  The  first  is  to  cast  them  carefully  on 
a  mandrel  of  the  proper  size,  and  the  second  is  to  cast  them 
with  a  mandrel  that  is  a  few  sixty-fourths  of  an  inch  small 
and  ream  the  bearing  to  size.  If  carefully  done  the  latter 
is  the  preferable  method,  but  too  often  the  work  of  ream- 

ing is  so  carelessly  performed  that  it  would  be  better  to  cast 
the  bearing  to  size  in  the  first  place.  A  reamed  surface  has 
the  advantage  of  exposing  a  clear  metal  surface  free  from 
oxidation  and  supposedly  better  adapted  for  friction,  but 
the  difference  is  slight  and  the  real  value  of  reaming  con- 

sists in  the  high  mechanical  accuracy  of  fit.  Large  hand 
reamers  are  very  expensive,  and  frequently  the  lathe  is 

called  into  service  for  this  purpose.  In  such  a  case  the 
finishing  chip  should  be  very  light,  the  carriage  should  be 
set  to  a  fine  feed  and  the  tool  should  be  so  shaped  that  it 
will  take  off  a  chip  after  the  manner  of  a  hand  scraper, 
thus  leaving  a  smooth  polished  surface  and  one  not  filled 
with  tool  marks. 

Reamed  bearings  and  possibly  hand  scraped  bearings 
are  advisable  for  armatures  where  the  speed  is  high,  but 
unless  the  work  is  very  carefully  done  it  is  labor  wasted, 
for  the  plain  mandrel  cast  bearing  will  prove  superior  to  a 

poorly  machined  one. 
The  oil  grooves  should  be  chipped  in  after  the  bearing 

is  reamed,  as  they  are  liable  to  interfere  with  the  action  of 
the  cutting  tools.  Usually  all  that  is  necessary  in  the  line 
of  oil  grooves  are  two  marks  cut  with  a  U-nosed  cold 
chisel,  crossing  each  other  diagonally,  the  grease  orifices 
being  at  their  intersection. 

If  the  bearing  is  to  be  cast  and  not  reamed,  the  man- 
dril may  be  made  out  of  a  piece  of  shaft,  of  the  same  size 

as  the  shaft,  on  which  the  bearing  is  to  finally  operate. 
The  mandrel  may  then  be  smoked  in  a  torch  flame  so  that 
a  thin  layer  of  soot  will  give  the  bearing  clearance,  and  pre- 

vent the  mandrel  from  sticking.  The  better  way,  however, 
is  to  use  a  mandrel  in.  large  and  give  it  a  light  coat  of 
oil,  just  sufficient  to  make  it  greasy,  but  not  enough  so  that 
the  melted  metal  will  sputter  and  bubble  when  poured 
upon  it.  The  common  procedure  is  to  make  two  collars, 
which  may  be  secured  to  the  mandrel  by  screws  as  shown 
in  Fig.  1.  These  serve  to  center  the  bearing  upon  the 
mandrel  and  hold  it  in  position  while  the  metal  is  being 
poured.  The  bearing  shells  themselves  should  be  ex- 

ceptionally free  from  grease  and  oil,  so  that  the  babbitt 
will  stick  to  them.  For  this  purpose  they  may  be  washed 
in  a  strong  solution  of  ordinary  washing  fluid  or  potash, 
which  will  effectually  cut  the  grease  and  remove  it.  When 
thoroughly  dry  and  cleaned  they  are  ready  to  be  babbitted. 

The  shells  and  the  mandrel  should  be  slightly  warmed, 
almost  hot  enough  to  be  inconvenient  to  handle,  and  the 
grease  ducts  and  the  edges  of  the  mould  should  be  stopped 
by  wads  of  clay.  The  bearings  should  then  be  poured  in 
a  vertical  position,  preferably  through  a  hole  in  the  collar, 
though  it  is  common  to  pour  them  on  the  sides  through 
one  of  the  grease  ducts.  The  latter  method  has  the  dis- 

advantage that  any  imperfection  in  the  pouring  appears 
on  the  bearing  itself  while  with  vertical  pouring,  imperfec- 

tions, if  there  be  any,  are  more  likely  to  occur  at  the  ends 
where  they  will  not  do  any  particular  harm.  As  soon  as 
the  metal  is  set,  the  mandrel  should  be  cooled  as  rapidly 
as  possible  by  taking  off  the  collars  and  dipping  the  end  in 
cold  water,  still  allowing  the  bearing  to  remain  hot,  and 
presently  it  can  be  easily  driven  out  with  a  raw  hide 
mallet.  Care  should  be  taken  that  the  ends  of  the  man- 

drel projecting  from  the  bearing  are  smaller  than  the  bear- 
ing itself,  and  that  any  sharp  edges  where  the  size  changes, 

be  carefully  rounded,  for  if  the  mandrel  is  not  driven 
straight  out,  such  edges  are  liable  to  damage  the  finished 
surfaces.  In  casting  these  cylindrical  bearings  a  very 
slight  taper  will  be  of  assistance  in  removing  the  mandrel. 
The  difference  in  diameter  in  the  bearing  ends  should  not 

exceed  -61T  in.  and  it  is  best  to  get  along  without  a  taper,  if 
possible,  unless  the  bearing  is  to  be  subsequently  reamed. 

The  metal  should  be  heated  just  enough  to  run  freely. 
The  rule  should  be  that  the  metal  be  just  hot  enough  so 
that  when  it  is  poured  it  begins  to  solidify  at  the  bottom, 
just  after  the  pouring  is  finished.  If  any  cooler,  irregu- 

larities in  the  pouring  will  fill  the  bearing  full  of  notches, 
and  if  any  hotter,  the  composition  of  the  metal  will  be  al- 

tered, invariably  to  its  detriment.  To  avoid  oxidation,  the 

babbitt  should  not  be  kept  melted  any  longer  than  abso- 
lutely necessary.  Similar  precautious  are  to  be  observed 

in  cast  bra>'s  bearings.  Brass  can  be  so  badly  burned  that 
it  can  be  broken  with  the  fingers,  giving  a  black,  cakey 
fracture  and  yet  such  burned  brass  can  be  brightly  pol- 

ished and  externally  will  appear  thoroughly  suitable. 
Therefore  in  selecting  brass  for  casting  bearings,  old  bear- 

ing brass  may  be  used  provided  that  it  has  not  been  re- 
melted  too  many  times,  and  its  fracture  appears  satisfac- 
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tory.  But,  as  is  the  case  with  babbitt,  it  is  better  to  keep 
track  of  the  lots  of  metal  and  after  they  have  been  used 
four  or  five  times  to  reject  them  for  bearings.  Old  bab- 

bitt, of  course,  is  valuable  only  as  junk,  but  old  brass  can 
be  advantageously  used  for  many  small  castings  em- 

ployed in  railway  work. 
Split  bearings  are  commonly  cast  on  a  half  mandrel 

placed  on  a  flat  surface  and  covered  by  the  bearing  shell. 
Such  a  mandrel  is  quite  expensive  to  make,  and  its  use 
may  be  avoided  by  making  up  a  half  shell  with  a  highly 
infusible  lining,  such  as  very  hard  brass,  and  machining  it 
to  exact  dimensions.  This  prepared  shell  may  be  used 
in  connection  with  the  shell  to  be  babbitted  with  the  two 
collars,  and  the  ordinary  mandrel  as  described  hi  the 
method  of  pouring  cylindrical  bearings.  The  edges  of  this 
dummy  shell  should  be  oiled  slightly  to  prevent  the  babbitt 
from  sticking. 

In  babbitting  brass  bearing  shells  which  are  some- 
times used  on  axles  and  occasionally  on  armatures,  the 

surface  to  which  the  babbitt  has  to  adhere  should  be 
tinned  with  rosin  or  soldering  acid.  This  adhesion  is 
not  possible  in  the  case  of  cast  iron  shells,  and  therefore  the 
latter  should  be  thoroughly  cleansed,  as  has  been  described, 
and  liberally  provided  with  grip  holds  drilled  in  diverse 
directions.  A  well  babbitted  bearing  when  dropped  from 
a  height  of  6  ins.  on  to  the  bench,  will  sound  like  a  solid 
piece  of  metal,  and  if  the  work  be  poorly  done  such  a  fall 
will  produce  a  brief  buzzing  sound  like  that  of  a  cracked 
bell. 

The  lubricating  of  street  car  motor  bearings  is  pre- 
ferably grease.  It  is  not  a  clean  lubricant,  but  it  is  what 

might  be  called  a  dusttight  one,  for  dust  and  flying  parti- 
cles will  find  it  much  harder  to  work  into  and  grind  out  a 

bearing  which  is  lubricated  by  grease  than  one  which  is 
lubricated  by  oil,  therefore  grease  is  almost  universally 
used  on  street  railway  motors.  Oil  is  sometimes  advisa- 

ble on  intei urban  and  elevated  roads  where  the  journals 
are  very  heavy,  and  where  liability  of  trouble  from  dust  and 
grit  is  very  much  reduced. 

Another  advantage  of  grease  is  that  its  viscosity  very 
much  reduces  the  chances  of  its  being  thrown  out  of  the 
bearings  and  over  the  windings.  In  elevated  railway  work 
where  oil  is  superior  for  mechanical  reasons,  this  trouble  of 
flying  lubricant  is  largely  experienced  and  has  proven  a  sub- 

stantial practical  difficulty.  There  are  more  different  lubri- 
cating compounds  than  there  are  anti-friction  metals  and 

that  is  saying  a  great  deal.  It  seems  to  the  writer  that  al- 
most every  conceivable  substance  has  been  tried.  Powdered 

lead,  lime,  rosin,  salt,  soaptone,  caoutchouc,  sulphur,  bees- 
wax, carbonate  of  soda,  gutta  percha,  ivory  dust  and  asbes- 

tos are  only  a  few  of  the  many  materials  which  no  one 
would  suspect  could  be  beneficially  used  in  any  lubri- 

cant, but  which  have  been  nevertheless  employed  as 
components  in  the  preparation  of  lubricating  com- 
pounds. 

It  is  not  possible  to  lay  down  any  rigid  rule  for  lubri- 
cants. The  temperature  and  load  conditions  have  much  to 

do  in  determining  it  and  these  are  liable  to  vary.  It  may 
be  better  to  use  a  lighter  grease  in  winter  than  in  summer, 
in  fact  this  is  often  done  and  practical  experiment  is  the 
best  guide.  Greases  containing  graphite  or  soapstoue  or 
similar  ingredients  are  better  suited  for  gears  and  parts 
where  rubbing  is  not  continuous.  Animal  oils  or  tallows 
are  liable  to  contain  acids,  which  should  be  neutralized 
with  soda  or  caustic  potash  according  to  some  approved 
formula.  Vegetable  oils  are  liable  to  be  of  a  drying  variety, 
that  is,  they  will  thicken  and  gum  on  exposure  to  atmos- 

phere and  they  should  not  be  used  in  a  lubricating  com- 
pound to  such  an  extent  that  this  property  proves  objec- 

tionable. A  vegetable  oil  will  carbonize  on  a  bearing  at  a 
relatively  lower  temperature.  Lubricating  compounds 
known  to  contain  a  percentage  of  vegetable  oils  should  be 
tested  severely  before  being  approved.  A  carbonized  vegeta- 

ble oil  in  a  bearing  produces  a  surface  of  about  the  same 
texture  as  a  sawed  piece  of  carbon,  and  it  enormously  in- 

creases the  friction  both  by  its  roughening  and  its  filling 
up  the  clearance  so  that  the  axle  binds. 

Axle  grease  for  the  most  part  consists  of  animal  tal- 
lows the  acids  of  which  have  been  neutralized  with  soda. 
The  formula  for  common  railway  grease  suitable  for 

axle  boxes  and  bearings  is  as  follows:  melt  200  lbs.  of  tal- 
low and  stir  in  150  lbs.  of  palm  oil,  boil,  and  then  allow 

to  cool  until  about  90  degs.  F.  Stir  continuously.  Then 
strain  it  into  a  solution  consisting  of  60  lbs.  of  soda  dis- 

solved in  3  gals,  of  water,  stirring  the  two  together.  An- 
other axle  grease  is  as  follows  and  suited  for  summer  use. 

tallow,  450  lbs.;  palm  oil,  250  lbs.;  sperm  oil,  27  lbs.; 
crystalized  soda,  108  lbs.;  water,  1220  lbs.  The  lubricant 
should  be  heated  and  melted  in  one  vessel  to  about  180 

degs-,  and  the  water  and  soda  heated  in  another  till  just 
below  boiling  point.  They  should  then  be  run  together 
and  stirred  until  cold.  The  slower  the  cooling  process  the 
harder  the  product.  For  winter  use  75  lbs.  less  tallow 
and  8  lbs.  more  sperm  oil,  6  lbs.  more  soda  and  10  lbs. 
more  water.  In  those  greases  where  soda  and  other  basic 
alkalies  are  so  largely  used,  they  not  only  neutralize  the 
acids  in  the  fats,  but  they  unite  with  a  considerable  per- 

centage of  them,  forming  soft  soap,  which  frequently  forms 
a  principal  component  of  axle  grease. 

Another  grease  suitable  for  gears  is  graphite  one  part; 
lard,  four  parts,  to  which  a  very  small  quantity  of  camphor 
has  been  added. 

There  are  many  good  axle  greases  now  offered  on  the 
market,  and  one  or  two  of  them  are  of  such  admitted  ex- 

cellence that  they  have  become  standard. 
Railway  motor  bearings  are  almost  identical  in  shape 

as  manufactured  at  present,  but  there  is  one  point  that 
deserves  mention  before  leaving  the  subject,  and  that  is, 
the  interchangeability  of  the  bearings  of  a  motor.  It  is  ob- 

vious that  the  pinion  bearing  has  much  more  strain  im- 
posed upon  it  than  the  commutator  bearing,  and  good 

design  dictates  that  it  should  be  longer,  but  on  the  other 
hand,  bearings  that  are  interchangeable  are  a  great  conveni- 

ence. Provided  this  interchangeability  is  not  secured  at 

the  expense  of  mechanical  design,  that  is,  the  pinion  bear- 
ing is  made  too  short  and  the  commutator  bearing  too  long, 

it  is  preferable  to  have  the  bearings  interchangeable.  It  is 
plain,  however,  that  for  this  to  be,  the  commutator  bear- 

ings must  be  longer  than  is  absolutely  necessary,  and  this 
will  often  make  the  motor  so  long  across  the  axle  that  it 
interferes  with  the  brake  rods.  Indeed,  the  length  of  the 
motor  bearings  is  frequently  limited  by  the  space  to  spare, 
and  in  several  cases — notably  that  of  the  W.  P.  50  motor 
in  which  the  commutator  bearing  is  scarcely  longer  than 
its  diameter — the  bearings  have  been  sacrificed.  There- 

fore, it  is  usually  better  practice  when  space  is  so  limited 
to  make  the  pinion  bearing  the  larger. 

Work  on  the  Boston  Subway 

Following  the  requirements  of  the  law,  the  Boston 
Transit  Commission  has  prepared  and  submitted  to  the 
City  Council  its  third  annual  report  for  the  year  ending 
Aug,  15,  1897.  The  report  treats  of  progress  of  the  work 
on  the  subway  and  on  the  new  bridge  to  Charleston.  The 

report  says:  "  During  the  year  ending  Aug.  15,  1897, 
there  has  been  expended  on  the  subway  $2,038,033  mak- 

ing a  total  expenditure  of  $3,718,513.  The  total  expend- 
iture on  the  Charleston  Bridge,  still  uncompleted,  has  been 

$324,801,  making  a  grand  total  of  $4,043,313.  Eighty- 
seven  per  cent  of  the  total  mileage  of  the  subway  has  been 
completed  and  about  7  per  cent  more  is  under  contract  or 
ordered  to  be  built  directly  by  the  engineering  depart- 

ment. If  it  were  not  for  the  uncertainty  in  regard  to  the 
part  north  of  Haymarket  Square,  the  whole  subway  might 
be  ready  for  use  early  in  the  spring. 

Of  the  work  north  of  School  Street,  the  report  says  : 

' '  The  work  has  been  done  largely  at  night  and  on  Sun- 
days, in  order  to  minimize  the  inconvenience  to  street 

traffic,  and  to  avoid  unnecessary  interference  with  the  ser- 
vices of  pipes  and  conduits.  Work  on  sewer  changes  has 

been  carried  on  both  by  day  and  by  night,  a  considerable 

part  of  it  by  tunneling." 
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The  Chester  Park  Shops  of  the  Cincinnati 
Street  Railway  Company 

The  consolidation  of  the  street  railway  companies  in 
Cincinnati  into  one  system  made  it  a  matter  of  economy  to 
bring  the  repair  shops  of  the  various  lines  into  one.  This 
necessitated  new  buildings,  and  a  site  was  selected  well 
outside  the  city,  at  Chester  Park,  a  pleasure  resort  owned 
by  the  company.  Here  it  is  in- 

tended not  only  to  make  repairs, 
but  to  build  cars  as  well.  Cincin- 

nati is  a  city  of  hills,  and  with  the 
double  trolley  in  use  here  the  de- 

mands on  the  repair  department  is 
much  larger  than  usual. 

Aside  from  the  shop  power 
house,  which  is  of  brick,  the  build- 

ings are  built  of  quarry  faced  lime- 
stone and  present  an  extremely 

neat  and  pleasing  appearance.  They 
cover  nearly  eight  acres  of  ground 
and  are  one  story  high  with  the 
exception  of  the  office  which  has 
the  draughting  rooms  overhead  and 
a  clock  tower  at  the  corner.  There 

is  a  good  deal  of  wood  in  the  in- 
terior construction  The  posts  and 

trusses  supporting  the  roofs  are  all 
of  wood.  The  posts  are  prevented 
from  checking  or  cracking  by  hav- 

ing a  center  ventilating  hole  bored 
their  entire  length;  this  is  an  ex- 

pensive operation,  but  has  effect- 
ually secured  the  result  sought. 

In  designing  the  plant  Bert  L. 
Baldwin,  mechanical  engineer  for 

the  company,  and  Pat  Leen,  super- 
intendent of  the  shops,  visited  a 

number  of  repair  shops  and  nearly  all  of  the  large  car 
shops  of  constructing  companies  in  the  West,  since  the 
intention  is  not  only  to  repair,  but  to  build  new  cars  as  well. 

tions  are  the  dry  lumber  shed,  the  carpenter  and  mill 

shop,  the  cabinet  shop,  erecting  and  repair  shop,  and  fi- 
nally the  paint  shop;  on  the  other  side  of  the  street  in  the 

same  rotation  are  the  blacksmith  shop,  brass  foundry,  ma- 
chine shop,  armature  room,  supply  depot  and  car  house. 

The  shops  are  heated  throughout  by  an  elaborate  hot 
air  system;  six  fans  placed  in  the  most  advantageous  posi- 

tions, as  regards  length  of  distributing  pipe,  direct  con- 

FIG -CHESTER  PARK  SHOPS— CINCINNAT 

FIG.  2.— MACHINE  SHOP 

A  spur  of  the  Cincinnati,  Hamilton  &  Dayton  Rail- 
road runs  the  length  of  the  rear,  and  the  plan  of  the  shops 

contemplates  the  receiving  of  raw  material  on  this  side, 
and  passing  it  along  through  successive  rooms  until  the  fin- 

ished car  is  turned  out  in  the  front;  thus,  on  one  side  of 
Mitchell  Avenue,  which  divides  the  buildings  into  two  sec- 

nected  to  small  engines,  force  air  over  45,000  ft.  of  1  in. 
steam  coils.  The  fans  move  300,000  cu.  ft.  of  air  per 
minute;  the  shops  contain  about  5,500,000  cu.  ft.  of 

air  space;  thus  the  air  is  changed 
every  twenty  minutes.  The  hot 
air  is  distributed  through  galvan- 

ized iron  pipe.  The  coils  are  heated 
partly  by  exhaust  steam  from  the 
engines,  and  partly  by  live  steam 
from  the  boilers.  The  water  of 
condensation  is  returned  to  the 

power  house  through  a  single  main 
connecting  with  all  the  coils.  The 
fans  are  run  in  summer  for  ventila- 
ting. 

As  there  ia  so  much  wood  used 
in  the  construction  of  the  building, 
extreme  care  has  been  taken  to 

provide  fire  protection.  There  are 
forty  fire  plugs  on  the  grounds; 
near  the  desk  of  the  foreman  of  each 
department  is  a  gong,  and  signs  in 
different  places  instruct  all  work- 

men to  respond  immediately  to  the 
ringing.  The  workmen  are  to  be 
given  a  course  of  instruction  in  the 
handling  of  the  fire  apparatus. 

A  telephone  system,  with  re- 
ceivers for  the  foreman  of  each  de- 

partment puts  the  whole  works  in 
connection  with  the  superintend- ent's office. 

In  every  department  there  are 
neat  toilet  rooms  and  a  locker  for  each  workman.  A  du- 

plicate key  for  each  locker  is  kept  in  the  office  to  guard 
against  the  workman  losing  his  key  or  leaving  it  at  home. 
These  are  hung  on  a  board  and  properly  numbered.  All 
parts  of  the  shops  are  well  lighted,  not  only  by  windows 
in  the  sides,  but  by  rows  of  skylights;  to  supplement  these 
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on  short  or  dark  days  are  some  100  arc  and  700  incandes- 
cent lights. 
The  power  house  contains  three  engines:  a  Buckeye, 

Eclipse  and  Hamilton-Corliss.  One  Brush,  three  Thom- 
son-Houston and  three  Card  dynamos  furnish  light  and 

power. 
BLACKSMITH  SHOP 

This  is  107  ft.  X  90  ft. ;  the  room  is  scarcely  more  smoky 
than  any  other,  owing  to  its  being  fitted  with  Buffalo 
forges,  which  have  an  adjustable  hood  instead 
of  the  ordinary  flues,  and  from  the  hood 
flue  leads  down  into  the  forge  again;  here 
divides  and  a  part  of  the  smoke  and  gas 
passes  out  to  the  open  air  and  a  part  re- 

turns to  the  fire.  It  is  a  curious 
fact  that  no  smoke  ever  makes  its 

3  drill  presses, 1  bolt  cutter, 
iS  engine  lathes,  largest  42  in., 
1  grindstone, 
1  planer, 
1-150  ton  wheel  press, 
2  boring  machines, 1  shaper, 

2  milling  machines. 

The  shops  are  so  recently  opened  that  there  are  not 
many  of  the  small  devices  peculiar  to  individual  shops. 

FIG.  3  — LATHE  FOR  SMOOTH'NG  BOTH  ENDS  OF TROLLEY  WHEEL 

FIG  4— HAND  PRESS 
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way  to  the  outside  air,  but  whether  this  is  consumed  in 
passing  the  second  time  through  the  forge  is  undetermined. 
The  equipment  is  as  follows: 

12  forges. 
2  punches. 1  steam  hammer. 

Adjoining  the  blacksmith  shop  is  the  brass  foundry 
with  a  capacity  of  14,000  lbs.  of  brass  castings  per  month. 

MACHINE  SHOP 

An  alley  way  divides  the  blacksmith  shop  from  the 
machine  room.    This  department  contains: 

Fig.  6.— ROLLER  FOR  GRAINING 
WINDOW  FRAMES 

On  account  of  the  double  trolley  system,  the  time  of 
one  man  is  continually  employed  in  machining  trolley 

wheels.  After  being  caught  in  the  chuck  the  wheel  is 
bored  and  smoothed  by  two  tools  of  a  turret  lathe;  the 
operation  of  the  lathe  is  as  follows  (see  Eig.  3): 

A  is  the  turret  of  a  turret  lathe.  The  wheel  is  held 

in  the  chuck,  EE,  and  bored  in  the  ordinary  way,  and  the 
side  of  the  hub  nearest  the  turret,  A,  is  smoothed  in  the 

ordinary  way.  Then  the  turret  is  revolved  and  the  truing 

tool  is  slipped  through  the  hub,  bringing  the  trued  face  of 

the  hub  up  against  the  shoulder,  F.  The  part,  C,  is  now 

actuated  by  the  lever,  B,  the  center  of  C  is  not  the  center 

of  the  spindle.    The  cutting  edge  of  C  is  thrown  out  past 
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the  circumference  of  the  spindle  and  cuts  and  trues  the 
side  of  the  trolley  wheel  hub  farthest  from  the  turret,  A, 
and  the  process  leaves  the  trolley  wheel  hub  of  the  same 
length  as  the  spindle  from  the  shoulder  to  the  end,  which 
is  the  same  as  the  correct  width  of  a  finished  hub. 

In  one  corner  of  the  machine  room  is  the  tin  shop 
whose  machinery  consists  of  two  power  shears,  the  longest 
of  which  is  used  for  cutting  sheet  iron  for  dashboards. 

ARMATURE  ROOM 

Here,  as  in  all  other  depart- 
ments, there  is  the  general  air  of 

roominess,  and  the  best  appliances 
for  turning  out  rapid  work.  One 
feature  is  a  lathe  for  binding  arma- 

tures. A  press  improvised  from 
a  jack  screw  and  homemade  frame 
as  shown  in  Fig.  4,  serves  a  num- 

ber of  purposes.  The  taping  ma- 
chines are  of  the  General  Electric 

pattern.  By  making  its  own  coils 
the  company  has  been  able  to  re- 

duce the  cost  more  than  one-half. 
In  one  corner  of  the  room  is  a  jack- 
shaft  belted  to  a  Brush  dynamo 
(  Fig.  5)  and  used  for  testing  arma- 

tures. The  bearings  of  the  jack- 
shaft  are  three  different  sized  motor 
casings  of  General  Electric  pattern 
corresponding  to  the  types  of  mo- 

tors in  use  on  the  road.  A  finished 

armature  to  be  tested  is  then  placed 
in  the  casing  of  its  own  size  and 
geared  to  the  jack  shaft  as  if  in 
actual  service.  The  dynamo  term- 

inals are  joined  to  a  bank  of  500 
incandescent   lamps  connected  in 
the  usual  way  and  making  it  possible  to  throw  any  desired 
load  upon  the  motor  to  be  tested. 

Beyond  another  alley  is  the  supply  depot,  an  interior 

ing  wheels.  The  latter  are  seized  by  a  rope  and  tackle 
and  drawn  up  under  the  front  platform  on  the  inclined 
slide  which  is  shown  as  dropped  in  the  engraving.  When 
the  wheels  are  thus  stored,  the  hinged  slide  is  raised  and 
fastened  above  the  track.  The  car  is  fitted  at  each  end 
with  a  compartment  of  this  kind.  Adjoining  the  supply 
depot  is  the  car  house  where  completed  cars  and  those 
awaiting  repairs  are  stored. 

FIG.  8— SUPPLY  CAR  AND  SHIPPING  ROOM 

view  of  which  is  shown  in  Fig.  8.  From  here  the  supply 
car  leaves  twice  a  day  for  a  trip  to  each  one  of  the  eleven 
car  barns  located  in  different  parts  of  the  city.  The  sup- 

ply car  shown  iu  the  cut  has  an  ingenious  method  of  carry- 

FIG   7— PAINT  SHOP 

CARPENTER  SHOP  AND  MILL  ROOM 

Returning  again  to  the  rear  of  the  buildings,  and 
on  the  west  side  of  Mitchell  Avenue  is  the  carpenter  and 

mill  shop.  It  is  205  ft.  X 

125  ft.  and  the  twenty-five 
machines  do  not  crowd  it;  a 
team  and  wagon  can  deliver 
lumber  to  any  machine. 
These  are: 

1  large  double  cylinder  planer, 
1  small  pony  planer, 
1  cut  off  saw, 
1  24-in.  hand  planer, 
1  heavy  surfacer, 1  self  feed  rip  saw, 
2  variety  saws, 
1  double  circular  saw, 
1  large  band  saw, 
1  small  band  saw, 
[  scroll  saw, 

1  double  headed  friezing  ma- chine, 

1  single  headed  friezing  ma- 
chine. 

2  graduated  stroke  mortising machines, 
1  triple  boring  machine, 
1  triple  drum  sander, 
2  tenoning  machines, 
1  variety  woodworker, 
1  knife  grinding  machine, 
1  heavy  moulding  machine, 1  light 

1  grindstone. 
The  majority  of  these 

machines  were  made  by  the 
J.  A.  Fay  &  Egan  Company. 

The  most  important  are: 
a  heavy  surfacer  for  reducing 

rough  lumber  to  finished  sizes,  from  26  ins.  wide  and  10 
ins.  thick  down  to  the  smallest  pieces  of  wood  stock  enter- 

ing into  car  construction,  and  a  heavy  triple  drum  sander 
or  polishing  machine  for  finishing  all  exposed  surfaces. 
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The  latter  is  capable  of  polishing  the  finest  veneers,  and 
is  one  of  the  most  valuable  labor  saving  pieces  of  mechan- 

ism introduced  in  street  car  construction.  Another  impor- 
tant tool  is  a  band  resawing  machine  for  reducing  plank  to 

thin  material  rapidly  and  accurately,  and  at  the  same 
time  reducing  the  waste  in  saw  kerf  to  a  minimum.  Other 
time  saving  tools  are:  a  triple  boring  machine,  with  quick 
adjusting  spindles,  capable  of  boring  holes  of  three  differ- 

ent diameters  without  the  need  of  changing  bits,  and  a 
double  circular  or  revolving  saw,  peculiarly  adapted  to  the 
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FIG.  9.-  TIME  RECORDER 

pattern  department,  because  of  the  range  of  work  it  per- 
forms and  the  convenience  in  quickly  changing  from  rip- 

ping to  cross  cutting,  mitering,  bevel  sawing  and  vice 
versa. 

Under  the  same  roof  with  the  carpenter  shop  is  the 
cabinet  room  and  the  erecting  shop.  At  one  side  of  the 
former,  is  a  small  room  partitioned  off  and  containing 
steam  coils  in  forms  for  bending  boards  for  the  curved 
parts  of  c  r  bodies. 

The  erecting  shop  has  a  series  of  twelve  tracks  contin- 
uous with  those  in  the  paint  shop  and  from  which  it  is 

separated  by  an  open  space.  Between  these  buildings  the 
twelve  tracks  are  connected  with  a  transverse  track  on 
which  runs  a  transfer  car  shown  in  Fig.  M.    This  car  is 

One  of  the  special  devices  for  painting  window  frames 
may  be  of  interest;  instead  of  finishing  them  in  the  natural 
wood  as  is  usual,  the  weather  beaten  frame  after  being 
smoothed  is  given  several  coats  of  paint.  A  highly  pol- 

ished mahogany  board  is  then  covered  with  a  dark  paint, 
which  is  immediately  removed  with  a  leather  scraper.  A 
heavy  roller  (Fig.  6)  covered  with  rubber  is  then  run  over 
the  board  and  picks  up  the  paint  left  in  the  grain.  This 
is  immediately  transferred  to  the  window  frame  by  run- 

ning the  roller  over  it;  the 
effect  is  that  of  the  natural 
wood  and  it  is  much  more 
durable  than  if  finished  in 
the  natural  wood. 

From  170  to  200  men 
are  employed;  all  enter  the 
same  door,  those  working 

on  the  opposite  side  of 
Mitchell  Avenue  reaching 
their  places  through  an 
overhead  passageway.  At 
the  entrance  is  a  Rochester 
time  recorder  (Fig.  9), 

made  by  the  Willard  & 
Frick  Manufacturing  Com- 

pany. Upon  arrival  and 
departure  each  workman 
takes  his  card  from  the 

rack,  drops  it  in  the  slot 
of   the   time    clock,  and 
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FIG.  10.— TIME  SLIP 

pushes  down  a  lever  till  a  bell  rings,  and  the  exact  time 
is  recorded.  There  is  a  rack  on  either  side  of  the  clock 
and  the  printed  card  is  placed  in  its  proper  place  in  the 
second  rack.  Thus  the  time  occupied  in  registering  is 
reduced  to  a  minimum,  as  the  line  of  employes  is  con- 

stantly moving  from  one  card  rack  to  the  other.  Fig.  10 
is  a  reduced  facsimile  of  the  time  card;  there  is  no  trans- 

ferring of  the  record  to  time  book,  the  card  alone  being 
utilized  in  making  up  the  pay  roll. 

Electric  Cars  Cross  the  Brooklyn  Bridge 

FIG.  11.— TRANSFER  TABLE  AT  ERECTING  SHOP 

operated  on  the  double  trolley  system,  as  is  the  entire  Cin- 
cinnati Street  Railway.  The  conductors,  are,  however, 

underground,  two  open  slots  reaching  down  to  them. 

THE  PAINT  SHOP 

This  is  the  largest  room  in  the  shops  and  affords  space 
for  ninety  cars.  From  fifteen  to  thirty-five  men  are  em- 

ployed in  this  department,  and  it  is  expected  to  turn  out 
1000  cars  per  year.  The  floor  is  cement  throughout  as  are 
also  the  floors  of  the  pits.  The  pits  both  here  and  in  the 
erecting  shop  are  supplied  with  hot  air  pipes  for  thawing 
out  and  drying  the  cars. 

The  formal  opening  of  the  Brooklyn  Bridge  for  the 
use  of  the  electric  street  railway  systems  of  Brooklyn  took 

place  on  Saturday,  Jan.  22,  and  a  rep- 
resentative of  the  Street  Railway  Jour- 

nal had  the  pleasure  of  riding  on  the  first 
electric  car  to  make  the  journey.  Three 
special  parlor  cars  of  the  Brooklyn  Heights 
Railroad  Company,  the  Nassau  Electric 
Railroad  Company,  and  the  Coney  Island 
&  Brooklyn  Railroad  Company  made  the 
round  trip,  starting  from  the  City  Hall, 
Brooklyn,  at  about  10:30  A.  M.  The 
round  trip  was  accomplished  in  about  12 
minutes  and  the  opening  was  pronounced 
a  complete  success  in  every  particular. 
The  cars  were  filled  with  the  officials  of 

the  Brooklyn  street  railway  systems,  rep- 
resentatives of  the  press  and  invited  guests. 

The  passage  of  the  cars  was  welcomed 
with  cheers  at  both  ends  of  the  line,  and 
it  was  evident  that  their  advent  was 

highly  popular.  One  loop  is  finished,  and 
three  others  will  be  completed  shortly;  meanwhile  a  few 
cars  will  be  run  over  the  Bridge  each  day  to  familiarize 
the  motormen  with  the  situation. 

It  is  stated  that  an  electric  railway  is  to  be  built  from 
Goshen  through  Chester  and  Washingtonville  to  New- 

burgh,  N-  v. 

A  number  of  capitalists  are  negotiating  for  the  pur- 
chase of  the  Peru  &  Ea  Salle  Railway,  Ea  Salle,  111. 
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New  Car  in  Atlanta,  Ga. 

The  accompanying  engraving  illustrates  one  of  two 
new  double  truck  interurban  cars  which  have  just  been 

CAR   MADE  IN  ATLANTA 

completed  at  the  car  shops  of  the  Atlanta  Consolidated 
Street  Railway  Company.    The  car  body  is  42  ft.  over 

INTERIOR  OF  ATLANTA  CAR 

all,  vestibuled  and  electrically  heated.  Pivotal  trucks  are 
used  with  33  in.  wheels  and  equipped  with  air  brakes.  The 
total  weight  of  the  car  is  about  15  tons.  The   
electrical  equipment  of  the  car  consists  of  two 
No.  34  Steel  motors,  having  a  rated  output  of 
about  50  h.  p.  each. 

As  will  be  seen  the  car  is  gracefid  in  outline 
and  being  attractively  painted  presents  a  neat  ap 
pearance  on  the  street.  The  car,  as  will  be  seen, 
carries  two  trolley  poles,  one  at  each  end,  the 
i  ear  one  only  being  employed.  This  gives  greater 
ease  in  handling  the  pole  from  the  rear  platform. 

miles  from  Girard  is  that  of  Niles.  The  road  is  thus  divided 
into  three  nearly  equal  divisions  with  a  good  sized  center 
of  population  at  the  terminals  of  each  division,  and  a  more 
or  less  thickly  inhabited  country  alone  the  line. 

The  company  uses  a  special  freight  car  which  is 
shown  herewith.  This  car  is  33  ft.  in  length  overall, 
and  was  built  by  the  St.  Louis  Car  Company.  It 
is  mounted  on  McGuire  adjustable  maximum  trac- 

tion trucks,  and  is  equipped  with  Westinghouse 
No.  49  motors.  The  platforms  are  not  separated 
in  any  way  from  the  car,  but  the  entire  space  is  used 
from  end  to  end,  and  a  small  partition,  36  ins.  high, 

is  placed  just  back  of  the  brake  and  controller  to  pre- 
vent packages  or  other  articles  from  interfering  with 

the  operation  of  the  brake  or  controller.  A  small 
room  is  partitioned  off,  which  is  known  as  the  ice 
box  This  is  8  ft.  long  and  5  ft.  wide,  with  a  slide 
door.  The  floor  of  the  ice  box  is  higher  next  to  the 
door;  that  is,  it  slopes  towards  the  inside  of  the  car 
which  not  only  takes  care  of  the  drainage,  but  the 
ice  piled  up  in  the  room  tends  to  lay  away  from  the 
door  so  as  not  to  interfere  with  its  opening  and  clos- 

ing. The  ice  box  is  not  intended  as  a  refrigera- 
tor, it  being  left  open  at  the  top,  and  the  company  carries 

in  it  not  only  ice,  but  beer  and  other  articles.  When  hand- 
ling ice,  however,  the  room  is  a  great  convenience.  This 

car  makes  three  trips  a  day  from  Youngstown  to  Girard, 
Niles  and  Warren,  and  return,  carrying  packages,  freight 
and  express  matter.  The  express  contract  is  with  the 
American  Express  Company.  The  rates  charged  for  each 
package  or  box  averages  between  five  and  ten  cents  for 
each  5  mile  division,  but  special  rates  are  made  to  large 
shippers  or  on  large  quantities.  The  company  does  not 
distribute  packages  or  freight  matter,  except  to  points 
located  immediately  on  its  line.  It  has  delivery  stations 
or  depots  in  each  city  where  packages  or  freight  matter 
can  be  left  for  shipment  over  the  line  or  delivery  from  the line. 

The  general  manager  of  the  company  has  the  follow- 
ing to  say  regarding  the  profit  in  an  interurban  freight  and 

package  service:  "As  to  the  profits  of  operating  an  ex- 
press and  freight  service  on  an  interurban  line,  I  think  it 

depends  largely  upon  the  conditions  of  the  territory  in 
which  the  line  is  located;  that  is,  the  natural  relationship 
between  the  towns  located  on  the  line.  Although  we  can- 

not claim  to  be  doing  what  might  be  termed  a  profitable 
business,  as  the  business  on  our  road  is  comparatively  new, 
yet,  we  feel  that  it  will  grow.  Warren  is  the  county  seal 
of  Trumbull  County,  and  Youngstown  is  the  county  seat 
of  Mahoning  County,  and  all  the  conditions  seem  to  tend 
to  considerable  business  between  the  cities.  As  to  the 
amount  and  character  of  articles  carried  on  our  line,  the 
character  includes  every  variety,  in  fact  everj'thing  that 
people  eat,  drink  and  wear.    Our  principal  customers  are 

An  Interurban  Freight  and  Express  Line 

The  Mahoning  Valley  Railway  Company 
which  operates  an  interurban  line  between 
Youngstown,  O. ,  and  Warren,  Pa. ,  has  gone  very 
extensively  into  the  freight  and  express  business, 
and  the  resultof  this  experiment  will  be  of  great 
interest  to  street  railway  managers.  The  dis- 

tance from  Youngstown  to  Warren  is  about  15  miles  and 
there  are  two  other  good  sized  towns  along  the  line.  Five 
miles  from  Youngstown  is  the  town  of  Girard,  and  5 

FREIGHT  AND  EXPRESS  CAR— YOUNGSTOWN 

wholesale  grocers,  meat  dealers,  brewers,  icemen,  mer- 
chants and  traveling  men.  We  also  carry  furniture,  baby 

carriages  and  household  goods." 
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LETTERS  AND  HINTS  FROM 

PRACTICAL  MEN. 

The  First  Electric  Train  Order 

New  York,  Jan.  12,  1898. 
Editors  Street  Railway  Journal  : 

While  engineer  of  the  Burlington  &  Mt.  Holly  Trac- 
tion Railroad  the  author  came  into  possession  of  the  photo- 

■  PENNSYLVANIA  RAILROAD  COMPANY. 
united  Railroads  or  «vt/rf]j«Y  division.  t  $  / 

TELEGRAPHIC  tSSSSIgBDE^  Nri.^L/ 
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1  i PENNSYLVANIA  RAILROAD  COMPANY 
UNtfiD  RMLHGAtfj  01  KtW  ICRitY  OIVliHJH, 

TELEGRAPHIC  TRAIN  ORDER  No.  . 

19j 

'  // 

A- 
ORDERS  FOR  FIRST  ELECTRIC  TRAIN 

graph  taken  on  June  3,  1895,  from  which  the  accompany- 
ing cut  is  made,  and  the  originals  of  the  two  fac-similes 

shown  of  train  orders,  which  aie  valuable  contributions  to 

the  historical  records  of  the  development  of  electric  rail- 

ways under  the  control  of  the  State  Bailroad  Commission. 
Last  year,  as  usual,  the  bill  was  introduced,  and,  while  its 
passage  was  not  secured,  it  came  nearer  to  becoming  a  law 
than  ever  before.  Exactly  what  benefit  either  the  state  or 
the  individual  will  derive  from  placing  the  roads  under 
state  control  the  most  persistent  advocate  of  the  measure 
could  not  tell.  It  may  be  that  the  supporters  of  the  bill 
anticipate  that  in  some  mysterious  manner  the  state  may 
be  benefited,  as  has  been  the  case  in  other  states  (?)  or 
may  be  they  only  expect  to  increase  the  list  of  public  offices 

without  seriously  interfering  with  the 
street  roads. 

There  are  other  phases  in  the  rail- 
road situation  in  Georgia,  however, 

which  are  more  annoying,  than  inter- 
J9     ference  by  the  rural  legislators.  Early 

I    in  1897  the  epidemic  of  "  cheaper  rail- 
road fares  "  which  has  so  demoralized 

some  sections  of  the  countr)',  reached 
Georgia,  and  apparently  found  a  firm 

j    foothold.    The  first  move  made  by  the 
authorities   in  this  direction  was  in 
Atlanta,  the  capital  city  and,  in  many 
respects,  the  leading  city  of  the  state. 

I    For    purely    political    purposes  the ,c„ „.v^« cojv o„™ ™n„     ,     Mayor  of  that  flourishing  city,  in  con- 

 [    junction  with   a    "putty"  council, passed  an  ordinance  compelling  the 
various  car  lines  to  grant  free  transfers 
to  the  different  branches  of  their  sys- 

tems.   The  ordinance  was  passed  and  became  effective 
some  time  in  August,  and  then  trouble  began. 

One  of  the  roads  accepted  the  city's  mandate  and  car- 
ried out  its  provisions  to  the  letter,  one  road  did  so  par- 

ELECTRIC  AND  STEAM  TRAIN  AT  MT. 

roading.  It  will  be  noted  that  they  are  both  dated  June 
3,  1895,  and  therefore  antedate  by  at  least  seventeen  days 
any  train  orders  for  electric  trains  of  which  he  has 
knowledge. 

If  such  be  the  case  the  road  running  from  Burlington 
to  Mt.  Holly  in  New  Jersey  is  the  forerunner  and  fore- 

most of  all  electric  railroading  under  steam  railroad  con- 
ditions. Frederick  W.  Darlington. 

Street  Railways  in  Georgia 

Atlanta  Railway  Company, 
Atlanta,  Ga.,  Jan.  8,  1898. 

Editors  Street  Railway  Journal: 
Up  to  the  adjournment  of  the  legislature  the  street 

railroad  situation  here  was,  to  say  the  least,  rather  pecu- 
liar. Two  governmental  bodies  seemed  determined  to  be 

recognized,  and  while  both  were  objectiouable  to  the  rail- 
ways, they  were,,  at  the  same  time,  rather  opposed  to  each 

other. 

For  several  years  as  regularly  as  the  legislature  has 
met,  some  member  of  that  verdant  body  has  endeavored 
to  introduce  a  bill  placing  all  street  and  interurban  rail- 

HOLLY— VIEW  TAKEN  JUNE  3,  1895 

tially,  but  the  Consolidated,  the  largest  in  the  city  or 
state,  refused  absolutely  to  conform  to  the  law, and  through 

the  Old  Colony  Trust  Company,  trustee  under  its  mort- 
gages, obtained  an  order  from  the  United  States  Court 

prohibiting  the  city  from  enforcing  the  ordinance.  Since 
that  time  the  war  has  been  waged  merrily  enough,  but 
nothing  decisive  has  been  accomplished. 

In  the  fight  the  Consolidated  Company  takes  the  posi- 
tion that  the  city  has  no  power  or  authority  to  dictate 

to  it  at  all  as  regards  the  matter  of  fares.  It  claims 
further  that  the  mere  matter  of  obtaining  transfers  is  not 
the  real  object  in  view,  but  that  behind  it,  ill  concealed,  the 
city  desires  the  power  to  regulate  and  control  the  charges 
for  transportation.  In  other  words  it  declares  that  if  the 
city  were  allowed  to  enforce  this  proposed  ordinance  it 
would  be  in  a  position  to  further  disturb  the  revenues  of 
the  company  whenever  it  might  strike  the  fancy  of  the 
municipal  officers. 

The  position  of  the  Consolidated  is  strong,  and  while 
it  is  fighting  alone,  every  street  railroad  in  the  state  is  vi- 

tally interested,  for  undoubtedly  the  result  either  way  it 

may  be  decided,  will  have  a  di  'ect  bearing  on  every  city 
and  every  railroad  in  the  entire  state. 

S.  H.  Bennett,  Sec.  and  Treas. 
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Accident  Blanks  in  New  Orleans 

Canal  &  Claiborne  Railroad  Company, 
New  Orleans,  Dec.  2,  1897. 

Editors  Street  Railway  Journal  : 
Thinking  that  perhaps  it  would  be  of  interest  to  your 

readers  to  know  the  methods  employed  in  the  Claim  De- 
partment of  the  Canal  &  Claiborne  Railroad  Company,  of 

New  Orleans,  I  enclose  you  the  blank  forms  used  in  this 
connection,  which  are  self  explanatory. 

Immediately  after  an  accident  occurs,  the  conductor 
and  motorman  are  required  to  report  the  same  orally  to 
the  first  inspector  that  they  pass  upon  the  lines  of  the 

company.  At  the  first  starter's  station  they  hand  in  a  pen- 
cil "  Memorandum  Report  "  (Form  1),  giving  the  general 

Form  No.  i. 
MEMORANDUM  REPORT. 

Date    Time. 
Car  No   Line  
Place  
Remarks  
(Signed)  

features  of  the  accident.  From  this  information  the  starter 
is  enabled  to  take  such  steps  in  regard  to  the  accident  as 
may  seem  to  him  advisable.  The  inspector  immediately 
after  receiving  information  and  arriving  at  the  place  of  a 
personal  accident,  notifies  the  general  offices  of  the  com- 

pany together  with  the  company's  physician,  and  the 
hospital  service,  if  this  has  not  previously  been  done  by 
the  conductor. 

Form  No.  2  covers  the  usual  report  made  by  motor- 
men  and  conductors  in  regard  to  accidents.  This  is  al- 

ways prepared  in  copying  ink  by  conductors  and  is  signed 
by  the  motormen,  previous  to  leaving  car  in  station  at 
night  after  turning  in  the  car. 

Form  No.  2  (Four  Pages) 
(page  i) 

ACCIDENT  REPORT  NO.  .  .  . 

M 
Car  No  Line  Speed  
Direction  of  C»r  No.  Passengers  
Date  Time  
State  of  Weather  Condition  of  Track  
Place  of  Accident  
Distances  in  paces,  or  steps,  from  front  of  car  when  stopped,  to  the  place  of 

accident  paces.    Measurement  made  by  
Witnessed  by  
Address  or  witness  
Name  and  address  of  person  injured  Color  
Was  injured  person  removed  from  place  of  accident  ?   If  so,  where?    
License  numher  and  kind  of  vehicle  damaged  
Direction  of  vehicles  Speed  
Name  and  address  of  owner  of  vehicle  
Name  and  address  of  driver  of  vehicle  
Accident  mentioned  orally  to  inspector  at  M. 

(page  2) 
.189.. 

New  Orleans  
CANAL  &  CLAIBORNE  RAILROAD  COMPANY. 

Gentlemen: 
We  report  the  following  accident,  which  took  place  in  connection  with  our 

car  this  day: 

We  certify  that  the  above  is  a  true  statement  of  the  occurrence, 
Conductor  Badge  No   Motorman  Badge  No.. 

(PAGE  3) 

WITNESSES 
Name. 0) Address  No  Street,  between  and  

(Spaces  for  names  and  addresses  of  ten  other  witnesses  follow.) 
(PAGE  4) 

INSTRUCTIONS 
Conductors  of  the  Canal  &  Claiborne  Railroad  Company  will  report  any  ac- 

cident to  any  car  or  vehicle  belonging  to  the  Company,  or  any  other  Company 
or  person,  which  occurs  within  fifteen  paces,  or  steps,  of  the  tracks  or  cars  be- 

longing to  the  Canal  &  Claiborne  Railroad  Company.no  matter  how  trivial. 
The  most  important  duty  of  employes  incase  of  accidents  is  securing  the 

names  and  addresses  of  the  largest  number  of  witnesses  possible.  For  this 
reason  the  motorman  will  jro  on  the  sidewalk  with  the  conductor,  and  do  every- 

thing in  his  power  to  obtain  the  names  and  addresses  of  the  most  intelligent 
and  reliable  witnesses  he  may  see.  In  case  of  a  serious  personal  accident 
when  persons  who  saw  the  accident  will  not  give  their  names.  Conductor  will, 
allow  the  Motorman  to  take  the  car  back  to  the  station  alone,  while  Conductor 
will  stay  with  the  witness  and  follow  him  until  he  obtains  his  accurate  name 
and  address.  In  taking  the  addresses  of  witnesses  conductors  will  find  out  be- 

tween what  streets,  and  also  the  number  of  residence. 
Employes  must  not,  under  any  conditions,  tell  anyone  who  their  wit- 

nesses are  in  case  of  accident,  or  make  any  statement  with  reference  to  the 
accident,  except  to  an  Official  of  the  Company. 

Conductors  and  Motormen  must  co  operate  in  every  way  possible. 
Accident  Reports  must  be  filled  out  in  ink  and  handed  in  before  the  Con- 

ductor and  Motorman  leave  the  station  after  turning  in  car. 
nemorandum  Reports  must  be  made  out  immediately  after  the  accident, 

and  left  at  the  first  station  passed. 

Employes  after  having  an  accident  must  mention  the  same  orally  to  the 
first  Inspector  that  they  may  pass  on  the  lines  of  the  Company. 

Conductors  will  fill  in  the  diagram  above,  showing  the  exact  location  of  car 
or  cars,  vehicle  or  persons  connected  with  the  accident,  naming  the  streets  and 
cross  streets. 

The  first  page  of  this  report  covers  every  possible 
point  of  information  which  may  be  desirable  in  connection 
with  almost  any  accident.  The  second  page  gives  suffi- 

cient space  for  a  very  detailed  description  of  the  accident, 
so  far  as  it  can  be  given  by  the  motorman  and  conductor 
in  charge  of  the  car.  The  third  page  contains  spaces  for 
eleven  different  witnesses,  it  being  the  policy  the  company 
to  obtain  the  largest  number  of  witnesses  possible  in  any 
accident  case,  since  through  a  large  number  of  witnesses 
and  the  most  reliable  witnesses  that  can  be  obtained,  the 
company  has  its  only  protection  from  blackmail  instituted 
by  vulture-like  lawyers  who  surround  the  accident  cases 
of  railroad  companies.  On  this  blank,  it  will  be  noted,  is  a 
diagram  showing  the  streets  and  cross  streets.  In  this 
the  conductor  traces  the  location  of  the  tracks  and  the 
position  of  the  car  or  vehicle,  with  all  measurements. 
As  this  diagram  is  made  at  the  time  of  the  accident,  it  puts 
in  the  most  reliable  and  concrete  form  the  best  infor- 

mation that  can  be  obtained  in  connection  with  the  acci- 
dent. Of  course,  in  a  report  of  this  kind  it  can  hardly  be 

expected  that  the  conductors  will  make  a  finished  drawing 
or  anything  approaching  to  it;  however  it  serves  to  give 
convincing  information  to  a  jury,  since  the  conductor  and 
motorman  are  always  able  to  swear  that  the  circumstances 
as  shown  in  the  drawing  were  the  exact  conditions,  and 
that  the  diagram  was  prepared  at  the  time  of  the  acci- 

dent. The  instructions  included  on  this  page  are  suffi- 
ciently self  explanatory. 

Form  No.  3.  (Four  pages  ) 
(page  1.) 

CANAL  &  CLAIBORNE  RAILROAD  C0HPANY. 

Inspector's  Report  No  
New  Orleans, 

Mr.  Jos.  H.  DeGrange,  President, 

Dear  Sir. — I  ceriify  that  I  have  examined  into  the  following  accident 
Car  No  Line  
Conductor   Radge  
Motorman  Badge  
Date  Time  M 
Place  

Name  and  address  of  person  injured. 

Color  Age  Occupation  
Was  injured  person  removed  from  place  of  accident,  and  if  so  where  ? . 
Physician  notified  (time  and  place)  Time   Place  
Circumstances  of  injured  person  (wealthy,  medium,  poor?)  
Married  or  single  ?  Who  is  dependent  on  person  for  support  i 

Wife  living?  Husband  living?  
Children  living"  How  many?. Ages  of  children  
License  number  and  kind  of  vehicle  damaged  
Name  and  address  of  owner  of  vehicle  

First  heard  of  accident  at  M,  through.. 
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Below  is  a  diagram  showing  exact  location  of  car  or 
vehicle  or  person,  connected  with  accident,  with  reference 
to  tracks,  street  and  cross  streets: 

Form  No.  3  is  prepared  by  the  inspectors  and  assistant 
claim  agent,  who  interview  all  witnesses  and  prepare  all 
final  information  in  this  department  in  connection  with 
the  accident.  The  headings  that  are  shown  on  the  first 
page  of  this  form  are  intended  to  sufficiently  cover  all 
desired  information  which  would  be  of  any  service  to  the 
company,  in  defending  a  claim  instituted  by  injured  par- 

ties. On  the  second  page  of  this  form  a  blank  page  is 
left  for  a  careful,  detailed  drawing  showing,  as  is  stated  on 
the  page,  the  location  of  car  or  vehicle  or  person  connected 
with  the  accident,  with  reference  to  tracks,  street  and 

A  Poor  Piece  of  Engineering 

Steelton,  Pa.,  Jan.  11,  1898. 
Editors  Street  Railway  Journal  : 

Referring  to  letter  in  the  January  number,  entitled 

"  A  Poor  Piece  of  Engineering,"  the  danger  which  a 
' '  facing  switch  ' '  involves  is  rarely  appreciated  until  atten- 

tion is  called  to  it  by  some  such  accident  as  that  related 
by  J.  F.  H.  If  this  had  been  a  left  hand  crossover,  the 
accident  might  easily  have  been  attended  by  loss  of  life,  as 
has  been  the  case  in  at  least  one  case  of  which  I  have 
knowledge. 

While  the  plan  which  J.  F.  H.  proposes  does  away 
with  the  facing  switch,  it  is  still  far  from  a  convenient  one 
to  operate.  To  enter  house  from  the  main  track  farthest 
from  house,  requires  three  reversals  of  the  movement  of 

DIAGRAM  SHOWING  LOCATION 
OF  INJURIES 

PROPER  ARRANGEMENT  OF  CAR  HOUSE  ENTRANCE  CURVES 

cross  streets.  This  drawing  is  made  up  from  the  preliminary 
drawing  prepared  by  the  conductor  (Form  No.  2),  and 
also  from  additional  information  which  is  obtained  from 
witnesses  by  the  inspector  after  thoroughly  looking  up  the 
case. 

Form  No.  4,  we  believe,  is  entirely  original  with  the 
Canal  &  Claiborne  Railroad  Company,  and  was  suggested 

by  the  company's  physician,  Dr.  Jos.  T.  DeGrange.  The 
various  headings  on  the  first  page  are  intended  to  cover 
all  information  which  would  be  useful  in  defending  an 

accident  case,  looking  at  it  from  the  physician's  stand- 
point. The  second  page  contains  two  cuts  (see  above); 

these  blanks  are  made  up  in  detail  and  are  meant  to  be 
analogous  to  the  statements  in  Form  No.  2  and  Form  No. 

3,  only  from  a  physician's  standpoint  of  consideration. Form  No.  4.  (Four  pages.) 
(page  1). 

CANAL  &  CLAIBORNE  RAILROAD  COMPANY. 
Physician's  Accident  Report  No   Name  of  person  injured  

Address  of  person  injured  
Color  Age  Occupation  
Physical  and  mental  condition  General  condition  at  time  of  accident  
Date  of  accident  Time  M. 
Place  of  accident  
Date  of  physician's  first  examination  Time  M. Place  of  first  examination  
Number  of  calls  after  first  examination  
Car  No  Line  
Conductor   Badge  No  
Motorman  Badge  No  

(Second  page  contains  diagrams  of  human  body  given  above,  third  and 
fourth  pages  space  for  a  full  report  by  the  physician). 

Immediately  after  an  accident,  the  physician  examines 
the  injured  person.and  notes  carefully  all  points  of  injury. 
These  are  located  exactly  upon  the  figures  as  mentioned 
so  that  at  any  future  time  if  a  claim  is  brought  against  the 
company  for  injuries,  this  report,  which  was  made  on  the 
day  of  the  accident,  may  be  passed  to  a  jury  to  show  the 
exact  location  of  injuries,  thus  refuting  any  false  claims 
that  may  be  made  for  injuries  other  than  those  actually 
sustained.  Pages  three  and  four  are  left  blank  for  the 

physician's  complete  description  of  any  points  otherwise 
not  covered  in  the  report. 

All  of  these  reports  are  printed  and  written  in  copy- 
ing ink,  and  the  copy  book  kept  in  the  offices  of  the  com- 

pany, while  all  of  the  original  data  are  turned  over  to  the 
attorneys  of  the  company,  and  filed  in  special  files  pre- 

pared for  these  cases. 
G.  H.  Davis,  Gen  Man.. 

the. car.  From  the  nearer  main  track  requires  two  reversals. 
In  the  plan  shown  herewith,  all  facing  switches  are  also 
eliminated,  and  only  one  reversal  is  required  to  reach  the 
house  from  the  farther  track,  and  two  from  the  nearer. 

Chas.  A.  Alden. 

Ingenious  "  Booster"  Connections 

0  9£ 

Philadelphia,  Pa.,  Jan.  5,  1898. 

Editors  Street  Railway  Jooknal: 

"  Making  the  most  of  things,"  is  the  street  railway 
man's  watchword  now-a-days,  and  the  man  who  really  can 
make  the  most  of  things  generally  comes  out  pretty  near 
the  top.  In  a  power  house  not  long  since,  I  found  a 
very  ingenious  arrangement  of  the  generators,  whereby 
one,  or  three,  might  be  used  as  the  very  fluctuating  travel 
demands. 

In  the  drawing,  the  line  is  shown,  the  several  divisions 
being  designated  as  follows :  a  and  bt 
branches;  c,  main  line,  and  d  an  extension 
of  the  main  line  3  miles  long  and  beginning 
about  5  miles  from  the  main  power  station  in 
which  were  three  units;  /,  a  modern  direct 
connected  generator  running  at  90  r.  p.  m. 
and  having  an  output  of  1300  or  1400  amps. 
The  smaller  generators,  g  and  h,  were  of 

the  type  of  five  or  six  years  ago.  At  <?,  an- 
other station  was  located  which  could  start 

one  of  the  older  generators  at  will. 

This  company  operates  about  160  cars,  and  has  a  sea- 
side resort  at  the  end,  d,  and  travel  varies  from  a  full  load 

for  all  the  units,  to  a  small  load  for  generator,,^.  In  the 
main  power  station,  connections  are  such  that  the  three 
generators  can  all  be  operated  in  multiple,  or  as  travel  de- 

mands, the  line,  b,  can  be  put  on  unit  g,  and  the  main 
line  and  branch,  a,  operate  from  / and  e.  By  another  com- 

bination, the  generator,  h,  can  be  connected  up  as  a 
' '  booster, ' '  and  the  main  line,  clear  to  and  including  d,  may 
be  operated  from  unit/,  and  the  booster,  h,  without  the  use 
of  the  generator  at  e. 

The  connection  of  the  generator,  h,  is  through  the 
switch,  i  (shown  in  detail),  and  when  the  lever,  i,  is  thrown 
in  contact  with  j,  the  generator  is  running  in  multiple  with 
the  others,  but  when  the  lever  is  thrown  to  k,  the  connec- 
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tions  are  such  that  the  machine  becomes  a  "  booster,"  and 
works  in  that  capacity  with  whatever  feeders  may  be  con- 

nected with  it.  The  switch  connections  are  such  that 

either  of  the  branches  can  be  "boosted"  or  isolated  to  a 
single  generator  at  will.  James  F.  Austin. 

Headlight  Contacts 

New  York,  Jan.  15,  1898. 
Editors  Street  Railway  Journal  : 

Some  of  the  electric  headlights  used  on  trolley  cars 
take  current  through  a  pair  of  brass  contacts  placed  one  on 

either  side  of  a  hardwood  plug  which 
supports  the  lamp  when  it  is  in  posi- 

tion in  front  of  the  car.  One  of  these 
reflectors  is  shown  by  the  drawing,  and 
current  is  taken  through  the  oval 
brass  contact  shown  at  a,  in  the  engrav- 

ing; the  other  contact  is  on  the  oppo- 
site side  of  the  wooden  plug. 
I  have  found  that  the  connections 

are  bettered  by  using  a  large  plate,  as 
shown  at  b.  The  wires  lead  down  through  holes  in  the 
wooden  plug,  and  care  must  be  taken  not  to  cut  them 
while  cutting  away  the  wood  to  receive  the  larger  plate, 
which  is  shown  in  detail  at  c,  the  screws  in  each  corner 
being  countersunk  enough  to  surely  prevent  them  from 
ever  touching  the  spring  contacts  in  the  lamp  holder. 

F.  H. 

Fire  from  Using  Old  Wire 

12,  1! Omaha,  Neb.,  Jan. 
Editors  Street  Railway  Journal: 

A  case  of  fire  from  the  use  of  second-hand  wire  has 
just  been  brought  to  my  notice,  and  the  manner  of  the  oc- 

currence is  so  likely  to  happen  in  any  power  house,  that 
all  electric  workers  should  know  of  it.  The  situation  was 

about  as  shown  in  the  drawing  herewith. 
The  car  sheds  were  lighted  by  lamps 
placed  five  in  series,  in  the  manner  usual 
to  railway  lamps,  and  each  lamp  was 
dropped  down  on  a  post  as  shown  at  d, 
in  the  illustration.  A  fuse  box  was  lo- 

cated at  b,  and  the  usual  switch  at  c,  for 
use  when  the  lamp  d,  had  to  be  renewed 
or  when  for  any  reason  it  was  necessary 

to  cut  out  the  series  of  lamps  without  going  to  the  regular 
controlling  switch. 

The  trouble  occurred  at  a,  and  the  post  was  set  on  fire 
at  that  point,  supposedly  by  an  arc  which  formed  between 
the  ends  of  the  wires  which  were  found  to  be  broken  at 
this  point.  In  the  investigation  it  was  found  that  the 
wires  used  for  putting  up  these  lamps  had  been  used  be- 

fore for  some  temporary  purpose,  and  it  is  supposed  that 
at  the  point  of  bending  around  the  small  insulator,  shown 
in  detail  at  <?,  the  wire  had  become  so  strained  that  it  gave 
way  soon  after  it  was  put  on  the  post,  and,  being  held 
only  by  the  insulation,  an  arc  was  formed  as  the  wire 
got  jarred  enough  to  separate  the  ends  to  arcing  distance. 
A  good  deal  of  care  should  be  taken,  when  using  second- 

hand material,  to  make  sure  that  it  will  not  fail  in  some 
manner  that  may  increase  the  fire  risk,  or  damage  the 

"business  of  the  company  by  causing  awkward  delay  on  the lines.  R.  M.  Petersen. 

Some  Points  on  Poor  Car  Construction 

Chicago,  Jan.  3,  1898. 
Editors  Street  Railway  Journal: 

When  passing  a  car  if  you  see  that  a  mortise  is  too 

-wide  for  the  post  so  that  the  tenon  does  not  entirely  fill 
it,  it  is  safe  to  conclude  that  the  work  is  poor.  Some 

"builders  will  say  that  such  a  thing  is  impossible,  that  no 
one  does  such  poor  work  or  at  least  "it  is  never  done  in 
■our  shops."  There  are  a  few  shops  where  it  is  not  done, 
Ibut  there  are  five  or  six  shops  in  the  country  where  one  may 

stick  a  strip  from  a  visiting  card  into  the  mortise  along- 
side almost  any  of  the  posts.  Neither  good  glue  joints  nor 

careful  workmanship  in  finishing  a  car  will  make  up  for 
such  a  slighting  of  work  in  the  car  framing. 

In  putting  in  wood  screws  the  hammer  is  often  used 
instead  of  the  screwdriver  This  appears  a  trifling  mat- 

ter, but  a  screw  driven  with  a  hammer  has  a  small  hold 
on  the  wood,  in  many  cases  not  more  than  that  of  a  wire 
nail.  As  the  strength  and  durability  of  the  car  depend 
on  the  care  with  which  the  joints  are  made,  it  is  clear  that 
the  use  of  the  hammer  instead  of  the  screwdriver  is  a  great 
detriment  to  the  durability  of  the  car. 

It  is  said  that  from  the  nature  of  the  case,  the  modern 

motor  car  cannot  last  as  long  as  the  old  horse  car.  Man- 
agers are  to  some  extent  accepting  this  as  truth  and  are 

arguing  that  workmanship  will  have  little  to  do  with  their 
durability.  Cars  are  supposed  by  this  class  of  managers 
to  last  for  a  short  time  only  under  any  circumstances. 

Poor  cars,  poor  tracks  and  the  general  ignorance  of 
all  builders  in  regard  to  what  was  needed  in  motor  cars 
have  been  the  causes  which  have  produced  such  ideas. 
With  more  experience  it  has  been  found  that  the  rapid 
destruction  of  a  motor  car  is  not  a  necessity. 

A  hard  riding  truck  will  do  much  toward  shaking  a 
car  to  pieces,  and  so  will  a  bad  track.  With  good  work- 

manship, however,  a  car  of  the  modern  types  will  show  a 
long  life  even  in  motor  service,  while  a  car  in  which  the 
framing  has  been  carelessly  put  together  will  not,  and  can- 

not, in  the  nature  of  things,  endure  more  than  eighteen 
months  without  showing  signs  of  punishment.  A  car  of 
this  kind  will  be  in  a  bad  way  structurally  before  the  paint 
and  varnish  show  much  need  of  retouching. 

Splices  in  the  rails  and  plates  are  inexcusably  bad 
workmanship,  and  the  impossibility  of  keeping  water  away 
from  these  joints  is  among  the  objections  to  them.  The 
common  experience  of  all  car  builders  is  that  the  joints 
open  under  the  influence  of  strain  and  wet.  Roofs  are  not 
usually  kept  in  such  good  repair  as  to  exclude  water  at 
all  times  from  the  plate  while  the  rails  and  other  long 
sticks  are  exposed  more  or  less  to  water.  Against  this 
there  is  only  the  protection  of  paint  in  some  cases,  and 
varnish  usually.  Neither  the  one  nor  the  other  are  water- 

proof. Only  a  little  dampness  is  needed  to  start  a  glued 
joint  and  the  stick  after  a  few  wettings  is  practically  in 
two  pieces. 

Loose  mortises,  hammer  driven  screws,  and  spliced 
rails  and  plates  are  among  the  principal  points  of  poor 
construction  which  send  a  car  to  the  scrap  heap  with 
great  rapidity.  Green  lumber  also  is  among  these  and  is 
one  of  the  things  that  all  car  builders  claim  they  never 
use.  Probably  no  green  timber  ever  goes  into  a  car 
as  such.  But  there  is  such  a  thing  as  seasoning  wood  so 
rapidly  that  its  strength  is  but  a  small  fraction  of  what  it 
should  be.  Steam  boxes  highly  heated  will  take  the 
moisture  from  a  stick  of  timber  or  a  plank  in  a  surpris- 

ingly short  time,  and  with  the  moisture  they  remove  the 
strength  very  effectually.  Steam  dry  houses  are  very 
useful.  They  are,  in  fact,  indispensable.  They  are, 
however,  most  useful  in  finishing  the  air  seasoning,  which 
should  take  several  years.  I  have  not  found  so  much 
trouble  with  the  actual  greenness  of  the  stock  used  in 
cheap  cars  as  might  have  been  expected.  It  was  always 
dry,  but  its  strength  was  often  a  minus  quantity.  Quickly 
seasoned  stock  is  just  as  dry  to  all  tests  as  the  best  lumber 
in  the  world,  but  there  its  virtue  ends. 

R.  M.  Johnson. 

The  True  Cost  of  Motive  Power 

Kinetic  Power  Company, 
New  York,  Jan.  25,  1! 

Editors  Street  Railway  Journal. 

In  your  November,  1897,  issue,  you  published  the 
' '  Report  of  the  Committee  of  a  Standard  System  of  Ac- 

counts," covering  a  very  exhaustive  treatment  of  the  clas- 
sification of  electric  railway  accounts,  etc.    I  wish  to  sug- 
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gest  that  a  different  classification  of  items  of  maintenance 
cost  would  be  better.  For  instance,  as  there  are  other  sys- 

tems of  motive  power,  it  would  be  decidedly  preferable  to 
arrange  these  maintenance  cost  items,  which  constitute 
motive  power  cost,  in  an  independent  classification  for  the 
purpose  of  comparison  with  other  power  systems.  If  there 
were  no  other  power  systems,  perhaps  this  would  be  un- 

necessary, for  in  that  case,  the  investor,  who  knows  what 
he  invested,  finds  it  perhaps  sufficiently  interesting  to 
know  how  much  he  gets  out  of  the  investment. 

In  the  Committee  Report  referred  to  for  illustration 

in  class  "  A,"  on  page  772,  repairs  and  renewals  of  track 
and  roadway  and  electric  track  construction,  buildings  and 
improvements  are  all  classed  together,  while  it  would  seem 
that  certainly  a  part  goes  to  permanent  improvement  of 

property  and  some  to  motive  power.  In  cla^s  "B  "  re- 
pairs and  renewals  of  steam  plant,  electric  plant  and 

"cars,"  among  other  things  are  massed  together,  and 
most  of  this  class  "  B  "  obviously  relates  to  motive  power, 
but  the  repairs  and  renewals  of  ' '  cars  ' '  relates  to  general 
operating  expenses  and  not  to  motive  power.  Following 
out  this  idea  there  are  numerous  inconsistencies  but  time 
and  space  now  forbid. 

I  maintain  that,  strictly  speaking,  the  motive  power 
cost  of  a  railway  system  contemplates  every  item  of  cost  of 
every  element  going  to  the  development,  transmission  and 
maintenance  of  the  particular  power  at  the  place  of  use  or 
application,  namely,  at  the  motor  car  wheel. 

From  the  last  Railroad  Commissioners'  Report  of  Mas- 
sachusetts the  following  motive  power  items  are  taken,  for 

the  West  End  Street  Railway  Co. :  Repairs  of  electric  line 
construction,  $201,171.78;  repairs  of  electrical  equipment 
of  cars,  $184,432.48,  renewal  of  horses,  $17,877;  harness, 
shoeing,  veterinary,  etc.,  $16,718.50;  provender,  $36,- 
608.82;  cost  of  electric  motive  power  at  power  house, 
$715,762.28.  Total,  $1,172,570.86.  Total  car  mileage 
during  the  year,  25,841,907.  Motive  power  cost  as  per 
above  figures  per  car  mile,  4.58  cents. 

From  the  New  York  Railroad  Commissioners'  Report 
are  taken  the  following  motive  power  items  of  the  Brook- 

lyn Heights  Railway  Company,  for  year  ending  June  30, 
1896:  Operation  at  power  house,  $94,848.19;  fuel,  $86,- 
951.98;  trucking,  $7,106.38;  hired  power,  $3,313.44;  re- 

pairs of  overhead  construction  $39,543.81;  repairs  of  elec- 
trical equipment  of  cars,  $176,698.44;  repairs  of  steam 

plant,  $23,941.09;  repairs  of  electrical  plant,  $3,317,79. 
Total,  $435,721,12.  Total  passenger  car  mileage,  21,- 
500,745.  Motive  power  cost  per  car  mile  as  per  above 
figures  is  a  fraction  over  2  cents. 

It  is  obviously  certain  that  there  are  many  items  of 
true  motive  power  cost  omitted  from  the  above  showing  of 
both  roads.  It  is  equally  certain  that  were  all  the  ele- 

ments of  cost  included,  the  real  motive  power  cost  for  each 
would  be  upwards  of  6  cents  per  car  mile. 

From  the  same  New  York  Report,  I  find  the  follow- 
ing items  of  motive  power  cost  of  the  Manhattan  "  L  " 

Railroad,  for  the  year  ending  June  30,  1896:  repairs  and 
renewals  of  locomotives,  $244,993.68;  repairs  and  renewals 
of  shop  machinery  and  tools,  $9,372.76  ;  stationery  and 
printing,  $1,897.71  ;  other  expenses,  $77,074.08  ;  fuel  for 
locomotives,  $825,490.26  ;  water  supply  for  locomotives, 
$86,508.03;  oil,  tallow  and  waste  for  locomotives,  $24,197.- 
89;  other  supplies  for  locomotives,  $2,804.85;  total,  $1,- 
272,339.26;  passenger  train  miles  during  the  year,  9,- 
827,702.  Most  trains  consist  of  one  locomotive  and  either 
four  or  five  cars.  Assuming  each  train  to  consist  of  four 
cars  and  locomotive,  weighing,  without  passengers,  as  fol- 

lows: each  car  15  tons  multiplied  by  4  equals  60  tons;  add- 
ing weight  of  locomotive,  20  tons;  total,  80  tons  weight  of 

train  without  passengers. 
Motive  power  cost  of  each  train  mile  as  above  in 

round  numbers  is  13  cents,  and  each  car  (averaging  over 
16  tons)  mile  2  §  cents. 

Evidently  there  are  wrongly  included  items  in  the 
Manhattan  case  and  that  the  converse  is  true  respecting 
each  of  the  above  electric  roads. 

With  horse  roads  it  was  the  practice,  and  rightly,  to 

include  veterinary,  blacksmithing,  hospital  service  and  de- 
preciation of  horses  as  well  as  labor  at  stable,  provender, 

water,  etc.  If  depreciation  and  interest  upon  added  cost  of 
electrically  equipped  roads  are  properly  figured  into  the 
motive  power  cost,  the  excessive  cost  of  operating  electric 
roads  will  be  still  further  shown. 

It  should  be  remembered  that  the  cars  of  the  Manhat- 
tan are  much  heavier  than  the  electric,  and  that  Manhattan 

transit  speed  greatly  exceeds  the  electric,  which  means 
greater  draught  upon  power.  Arthur  P.  Dodge. 

A  Trolley  Pole  Rope  Kink 

The  accompanying  sketch  shows  an  ingenious  way  of 
making  the  loop  on  the  end  of  the  trolley  pole  rope  for 
holding  the  trolley  pole.  The  rope  is  usually  attached  to 
the  pole  by  an  ordinary  knot,  but  the  latter  often  becomes 
jammed,  and  to  loosen  it  often  takes  time.    As  will  be 

DEVICE  FOR  LOOPING  TROLLEY  ROPE 

seen,  the  device  consists  of  a  brass  sleeve  with  a  screw  de- 
vice for  holding  the  end  of  the  rope.  The  free  end  of  the 

rope  then  slips  easily  through  a  second  hole  in  the  sleeve, 
so  that  it  can  be  drawn  up  tight.  The  device  is  an  inven- 

tion of  John  Wright,  of  the  company's  car  shop  force  at Glenwood. 

Street  Railway  Accidents* 

l\   
By  Henry  A.  Robinson 

Accidents  on  street  surface  railroads,  with  their  accompanying 
expense,  are  a  nightmare  to  the  practical  operating  railroad  man. 
To  the  sensitive  president,  who  is  keen  and  alert  to  obtain  the  best 
workings  of  his  system,  it  stands  in  the  light  of  an  unspoken  criti- 

cism of  his  theory  and  efforts.  To  the  treasurer,  careful  of  the  con- 
tents of  his  strong  box,  the  payment  of  the  adjusted  claims  day  after 

day,  seems  simply  short  of  a  larceny  from  his  person.  The  general 
superintendent  meantime  tries  to  conceal  his  disgust  at  the  futility 
of  his  efforts  to  carry  out  in  a  practical,  workable  form,  the  theory 
which  his  president  has  advanced  for  his  guidance.  Whatever  joy 
may  arise  out  of  the  circumstances  seems  to  be  reserved  for  the 
lawyer  for  the  injured  party  and  his  chief  medical  adviser. 

Complain  as  we  may  of  the  great  increase  of  accidents  on  street 
surface  railroads  during  the  past  few  years,  and  their  continuance  at 
the  present  time,  we  must  concede  that  they  are  necessary  evils  of 
the  situation  developed  by  mechanical  traction,  but  must  at  the 
same  time,  endeavor  as  best  we  may  to  repress  and  diminish  them. 
There  may  possibly  be  something;  to  be  thankful  for  in  the  compari- 

son between  the  losses  sustained  by  our  larger  steam  railroads  with 
those  of  the  steam  roads,  as  the  case  is  plainly  in  favor  of  the  city 
lines.  The  late  accident  at  the  crossing  of  the  Pennsylvania  Rail- 

road and  the  Philadelphia  &  Reading  Railroad  in  southern  New 
Jersey,  known  as  the  Atlantic  City  disaster,  resulted  in  payments  to 
the  injured  of  $800,000, 'while  the  largest  sum  to  be  paid  by  the  Met- 

ropolitan Company  for  the  result  of  accident  to  a  single  person,  or 
any  number  of  persons  in  a  single  disaster  has  not  exceeded  $ 15,000. 

The  great  extent  to  which  the  accident  business  has  grown  dur- 
ing several  years  under  the  active  operations  of  that  class  of  law- 

yors  known  as  the  "  Ambulance  Bar,"  is  evidenced  by  the  report  of the  West  End  Riilroad  of  Boston,  which,  by  its  Annual  Reports, 
spent  in  each  of  the  years  1896  and  1897,  $325,000  in  efforts  to  satisfy 
the  demands  of  the  injured. 

The  numerous  suits  which  are  instituted  against  the  company 
are  largely  the  work  of  the  lawyer  who  devotes  himself  to  the  study 
of  this  class  of  business,  and  has  become  a  specialist  in  his  line.  To- 
his  activity  and  hustling  capacities  is  due  the  expenditure  of  at  least 
one-half  the  amount  paid  annually  on  the  accident  account.  As  an 
evidence  of  the  ingenuity  of  this  class  of  persons,  an  instance  took 
place  within  the  confines  of  the  city  of  Brooklyn,  where,  within  one 
hour  an  a  half  after  the  person  was  thrown  from  a  car,  a  law  suit 
was  started  against  the  company.  An  investigation  of  the  case 
demonstrated  that  while  the  injured  person  was  lying  upon  the 
floor  of  the  drug  store,  being  attended  by  the  druggist's  clerk,  the 
druggist  himself  was  at  the  telephone  advising  a  doctor  and  a  lawyer 
of  the  facts  of  the  case.  The  united  and  active  efforts  started  a  law 
suit  within  the  time  above  mentioned. 

*  Abstract  of  paper  read  before  Metropolitan  Street  Railway  Employes* Association  of  New  York. 
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To  make  a  proper  presentation  of  a  subject,  a  writer  ordinarily 
lias  recourse  to  the  literature  gathered  by  earlier  writers  on  the  sub- 

ject, but  the  rule  fails  when  applied  to  the  subject  of  accidents,  and 
I  am  obliged  to  resort  to  a  simple  statement  of  the  causes  of  and  sit- 

uations under  which  the  street  car  accidents  arise.  To  be  sure,  you 
will  find  many  a  paper  by  learned  railroad  officials  on  the  best 
method  of  settling  accident  cases,  but  you  will  search  indefinitely 
for  a  practical  treatise  on  how  to  prevent  them.  Perhaps  this  lack 
of  written  authority  on  the  part  of  officials  comes  from  a  wish  to 
cover  up  undesirable  details,  which  are  reflections  on  the  service,  or 
from  a  desire  to  conceal  a  financial  loss.  In  my  opinion,  however, 
the  condition  arises  chiefly  from  the  great  difficul  y  of  knowing  how 
to  deal  with  the  many  and  varied  conditions  that  surround  particular 
cases,  which  in  man)  cases  paralyze  the  operator  and  leave  him  in  a 
state  of  ignorance  and  doubt. 

Prior  to  1893,  the  intelligent  minds  which  manage  the  practical 
affairs  of  our  company  saw  that  with  the  introduction  of  mechanical 
traction  there  would  be  a  great  increase  in  the  number  of  accidents 
which  would  occur  on  the  new  lines  of  travel.  The  congested  char- 

acter of  Broadway,  the  narrowness  of  Lexington  Avenue  and  Fifty- 
third  Street  were  the  strongest  indications  that  undesirable  results 
were  sure  to  follow,  particularly  as  the  speed  of  cars  was  increased 
to  give  the  public  a  semblance  of  rapid  transit.  The  accident  work 
then,  and  for  many  years  prior,  had  been  handled  by  the  superin- 

tendents of  the  various  individual  roads,  with  the  assistance  of  the 
road  inspectors.  This  was  a  system  well  enough  in  its  way  for 
a  few  scattered  cases,  but  wholly  inapplicable  to  the  work  of  a 
large  system.  A  new  plan  was  tormulated,  and  its  products  are 
the  Claim  and  Investigating  Departments  of  the  present  day,  as  well 
as  a  systematized  L>  gal  Department  under  which  the  court  work  is 
carried  on.  A  short  synopsis  of  the  work  these  departments  are  ex- 

pected to  perform  may  not  be  uninteresting. 
I.  Investigating  Department. — Under  our  system,  the  men,  as 

you  know,  are  expected  to  report  at  once  to  the  accident  clerks  of 
their  respective  divisions,  who  take  their  statements  and  the  names 
of  such  witnesses  as  the  conductor  has  been  able  to  obtain.  These 
reports  are  sent  to  the  head  office  and  distributed  intelligently 
among  those  investigators  best  fitted  to  look  up  the  particular  case. 
While  the  witnesses'  statements  are  being  taken,  the  medical  exam- 

ination of  the  injured  party  is  held,  and  the  results  of  both  injuries 
are  turned  over  to  the  Claim  Department. 

//.  Claim  Department. — The  latter  department,  when  properly 
equipped  with  information,  is  now  in  a  situation  to  deal  intelligently 
with  the  injured  party  or  his  lawyer.  Of  course,  the  first  demand 
from  a  person  who  has  received  an  injury  is,  so  far  as  its  size  is  con- 

cerned, a  wholesale  strike.  The  patient  is  decorated  or  surrounded 
with  all  the  necessaries  of  the  sick  room  and  the  requirements  of  a 
cripple.  He  calls  on  you  with  a  hand  or  foot  done  up  in  ancient 
cloths  which  are  dipped  in  liniments  and  smell  like  a  traveling 
hospital;  he  wears  an  old  shoe  with  a  piece  cut  out  for  comfort, 
while  his  limping  frame  is  assisted  by  a  cane  or  crutch.  His  tale  of 
woe  is  punctuated  by  groans  of  pain,  which  seems  to  be  visible  on 
every  lineament  of  his  countenance.  Investigatons  of  many  of  these 
cases  show  that  the  crutch  and  painful  expression  are  both  laid  aside 
when  the  patient  leaves  the  Cable  Building,  while  the  money  de- 

mand diminishes  extraordinarily  as  the  time  of  settlement  is  ex- 
tended from  week  to  week. 

An  investigation  of  our  accident  claims  for  July,  August,  Sep- 
tember and  October,  1897,  discloses  the  following  percentages  of 

the  total  accidents  chargeable  to  each  line. 

Broadway  cable  21  percent. 
Columbus  Avenue  cable  17  "  " 
Lexington  Avenue  cable  17  "  " 
Lenox  Avenue  electric  8  "  " 

Horse  Lines. 
Belt  Line  7  "  " 
Green  Line  4  " 
Sixth  Avenue  4  "  " 
Twenty-third  Street  3  " 
Avenue  C  3  '•  " 
Fourth  Avenue  3  "  " 
Eighth  Avenue  3  "  " 
Seventh  Avenue  2  "  " 
Metropolitan  Crosstown  2  "  " 
Thirty-fourth  Street  1  " 
Chambers  Street  1  "  " 
Fulton  Street  I  "  "' 

Of  the  total  number  of  accidents  on  the  Broadway,  Lenox  Ave- 
nue and  Belt  Line  Divisions  one-fourth  occurred  on  open  cars,  011 

the  Lexington  Avenue  Division,  one-third,  and  on  the  Columbus 
Avenue  Division  one-sixteenth. 

MOVING  CAR  CASES 
As  to  those  cases  which  we  designate  as  moving  car  cases,  the 

claims  are  about  equally  divided  between  mistaken  efforts  of  passen- 
gers to  get  on  the  car  while  in  motion,  or  to  alight  from  it  before  it 

has  come  to  a  standstill.  I  regret  to  say  that  most  of  the  cases  of 
personal  injuries  while  getting  on  cars,  take  place  at  the  various  ter- 

minal points  or  transfer  stations  which  do  the  largest  amount  of 
business.  With  the  rush  and  hurry  of  numerous  passengers  push- 

ing and  crowding  each  other,  I  have  no  doubt  that  a  large  number 
of  cases  are  due  to  their  own  carelessness.  It  is  very  difficult,  on  the 
crowded  divisions,  at  transfer  points,  to  determine  whether  all  the 
passengers  are  safely  on  the  car  floor  or  platform.  Numerous  pas- 

sengers frequently  appear  from  behind  the  rear  platform  and  get  on 

the  step  in  time  to  be  thrown  off  just  as  the  car  gets  in  motion.  It 
would  seem  from  a  fair  consideration  of  a  number  of  the  cases  that 

such  accidents  are  not  the  conductors'  fault  although  when 
submitted  to  the  consideration  of  juror,  the  conductors  are  uni- 

formly found  to  be  to  blame. 
The  large  number  of  claims  presented  by  ladies  are  claimed  by 

them  to  have  occurred  by  reason  of  the  starting  of  cars  before  they 
have  safely  reached  the  ground.  I  regret  to  be  obliged  to  say  that  per- 

sonal experience  and  the  testimony  of  a  large  number  of  disinterested 
people  demonstrate  the  fact  that  the  efforts  of  the  passengers  to  reach 
the  ground  are  too  frequently  discounted  by  the  conductor,  and  the 
traveler  thrown  in  the  street  through  his  efforts.  I  cannot  too  firmly 
impress  upon  you  the  necessity  ot  giving  passengers  ample  time  to 
leave  the  car  and  secure  a  firm  foothold  before  the  starting  signal  is 
given.  It  is  fortunate  for  the  company  that  the  injuries  which 
passengers  sustain  are  rarely  serious,  although  there  are  numerous 
cases  of  grave  injury  where  the  passenger  has  become  disabled  for 
life  through  the  conductor's  carelessness.  Many  of  these  cases arise  from  the  fact  that  the  signal  is  given  while  the  conductor  is  in 
the  car  and  in  a  position  where  he  is  unable  to  see  the  step. 

THE  ELEVATED  PH,EAR  CASES  ON  NINTH  AND  COLUMBUS  AVENUES 

The  company  is  exposed  to  a  large  number  of  cases  by  persons 
who  receive  injuries  from  coming  in  contact  with  elevated  pillars. 
The  courts  have  fortunately  held  that  the  Ninth  Avenue  Company, 
having  laid  its  tracks  in  the  street  before  the  elevated  road  was  built, 
was  not  responsible  to  passengers  who  received  injuries  from  con- 

tact with  these  pillars  while  changing  seats  in  open  cars.  The  class 
of  cases,  however,  which  arise  from  a  too  sudden  starting  of  the  car 
where  the  rear  platform  is  near  an  elevated  pillar,  and  as  a  result  of 
which,  the  passenger  is  thrown  against  it,  are  of  an  entirely  differ- 

ent character.  The  company  is  fairly  censurable  for  failure  to  allow 
passengers  sufficient  time  to  get  inside  the  car  body,  and  must  nec- 

essarily be  responsible  for  the  mistake  of  a  too  speedy  starting. 
There  is  also  a  class  of  cases  where  passengers  have  been  brushed  off 
the  cars  by  wagons  standing  along  the  street,  and  in  such  cases  the 
company  has  been  exonerated  from  blame,  as  the  courts  have  held 
that  passengers  should  not  take  passage  under  such  circumstances. 

CROSSING  STREET  ACCIDENTS 

This  is  a  very  serious  class  of  accidents,  with  which  the  Law 
Department  has  great  difficulty  in  dealing.  The  rights  of  the  foot 
passenger  and  the  railroad  company  at  street  crossings  are  equal; 
that  is  to  say,  the  company  has  no  superior  right  over  a  foot  passen- 

ger. The  conditions  in  the  middle  of  the  block  between  street 
crossings  are  somewhat  different,  but  the  accidents  occurring  by 
reason  of  people  being  struck  between  the  streets  are  so  infrequent 
as  to  eliminate  the  question  from  consideration.  I  regret  to  say 
that  the  courts  of  this  state  are  not  consistent  in  their  decisions  as 
to  the  rights  of  foot  passengers  at  street  crossings.  They  formerly 
held  that  a  foot  passenger  must  look  up  and  down  the  street  and  use 
such  care  as  the  circumstances  required  to  avoid  contact  with  a  car. 
They  have  departed  from  this  theory  to  such  an  extent,  that  the  fol- 

lowing ridiculous  situation  is  frequently  presented:  an  elderly  lady 
will  swear  that  she  lett  the  east  sidewalk  of  Lexington  Avenue,  and 
before  stepping  from  the  sidewalk  she  looked  both  ways,  up  and 
down  Lexington  Avenue  and  could  not  see  any  car  within  two  or 
three  blocks;  she  starts  from  the  sidewalk  and  takes  three  steps 
forward  when  she  is  immediately  knocked  down  by  a  cable  car, 
the  gripman  of  which,  she,  of  course,  says,  has  failed  to  ring 
his  bell.  The  courts  have  submitted  this  question  to  the  jury,  to 
say  whether  the  foot  passenger  was  properly  careful  under  the  cir- 

cumstances or  not,  and  their  action  in  the  minds  of  many  people, 
although  legal,  is  not  common  sense.  The  proper  legal  rule  or 
guidance  for  gripmen  would  seem  to  be  that  they  must  ring  their 
bell  before  approaching  street  crossings  and  slow  down  their 
car.  Even  under  such  circumstances,  the  jury  may  be  allowed 
to  say  whether  they  should  not  have  done  something  else,  but  no 
other  general  rule  of  conduct  can  be  laid  down. 

Under  the  head  of  crossing  cases  I  wish  to  call  the  attention  of 
both  conductors  and  gripmen  to  the  large  number  of  cases  which 
occur  at  the  rear  end  of  cars.  Passengers  alighting  from  cars  on  the 
right  hand  side  pass  quickly  around  the  end  of  the  car  and  are 
promptly  struck  by  a  car  coming  in  the  opposite  direction.  If  the 
bell  of  the  moving  car  is  ringing  and  the  speed  somewhat  dimin- 

ished, the  courts  have  held  consistently  that  the  company  is  not 
liable  for  the  accident.  To  escape  from  this  result  the  injured  party 
under  the  guidance  of  his  counsel  always  swears  that  the  moving 
car  was  running  at  a  high  rate  of  speed,  and  the  bell  not  ringing,  and 
this  situation  presented  by  him  carries  the  case  to  the  jury  for  their 
consideration.  The  injuries  arising  under  these  circumstances  are, 
as  a  rule,  severe,  resulting  in  broken  legs  or  arms,  fractures  of  ribs, 
dislocations  of  hips  and  other  serious  results.  Permit  me  therefore 
again  to  impress  upon  you  the  necessity  for  the  great  care  in  situa- 

tions of  this  kind,  and  ask  your  assistance  in  minimizing  as  far  as 
possible  the  undesirable  results  which  follow. 

Under  this  title  (crossing  cases)  I  must  call  your  attention  for  a 
moment  to  persons  who  cross  hastily  in  front  of  one  car  and  find 
their  progress  cut  off  by  cars  coming  in  the  other  direction.  When  in 
is  this  position,  they  are  frequently  hit  by  the  stanchions,  or  by  the 
handles  of  one  of  the  cars,  and  are  tossed  against  and  under  the 
second  bar  in  such  manner  as  to  require  a  very  sudden  stop  to  save 
them.  In  the  case  of  Davenport  vs.  R.  R.  Co.  (106  N.  Y.,  p.  9)  it  was 
there  held  as  a  matter  of  law  that  a  person  knowing  the  dangers  of 
this  position  between  cars  passing  in  opposite  directions,  in  assum- 



88 STREET  RAILWAY  JOURNAL. [Vol.  XIV.    No.  2. 

ing  it  took  the  risk  of  the  situation,  and  the  company  was  not  liable 
for  the  injuries  which  he  sustained. 

However,  this  rule  favorable  to  the  railroad  has  been  somewhat 
departed  from  in  the  later  cases,  and  the  tendency  of  the  courts 
now  seems  to  be  to  allow  a  jury  to  say  as  a  question  of  fact  whether 
the  person  is  or  is  not  negligent  in  running  over  in  front  of  an  ap- 

proaching car  into  the  dead  track  between  cars.  With  this  legal 
situation  to  confront  the  grip  or  motorman,  the  only  course  to  per- 
sue  seems  to  be  to  bring  the  car  to  a  standstill,  if  possible,  before 
the  citizen  is  reached  or  at  least  make  proper  efforts  to  slow  down. 

This  rule,  though  beneficial  to  the  public,  can  scarcely  be  ob- 
served in  the  cases  of  those  Broadway  policemen  who  habitually 

stand  between  passing  cars,  and  at  the  same  time  get  the  traffic 
along  the  road  in  "  Rapid  Transit  Style." 

WAGON  ACCIDENTS 

Substantially  the  same  legal  doctrines  apply  to  the  drivers  of 
■wagons  as  are  applicable  to  passengers  crossing  at  the  crosswalks. 
When  a  wagon  and  a  car  are  approaching  each  other  at  right  angles, 
the  rights  of  the  driver  of  the  wagon  are  equal  with  those  of  the 
railroad  company.  In  the  wider  streets  of  the  city  there  would 
seem  to  be  but  little  excuse  for  right  angle  collisions  between  cars 
and  vehicles,  while  upon  those  narrow  streets  like  Lexington  Avenue 
where  the  wagons  frequently  drive  from  the  side  streets  at  great  speed 
a  fair  consideration  of  the  hundreds  of  cases  would  seem  to  me  to 
exempt  the  gripman  from  liability.  Under  this  category,  allow  me 
to  call  the  particular  attention  of  the  drivers  and  gripmen  of  cars 
operated  under  elevated  roads,  to  the  dangers  of  the  situation.  I 
regret  to  say  that  a  great  burden  is  thrown  upon  the  company  by 
reason  of  the  many  serious  accidents  which  have  been  occasioned 
by  cars  running  into  wagons  and  jamming  them  against  the  elevated 
pillars.  Strange  to  say,  the  injuries  received  by  drivers  of  wagons 
under  such  circumstances,  are  frequently  of  the  most  serious  char- 

acter, and  they  have  resulted  in  many  law  suits  involving  responsi- 
bility for  the  death  of  the  drivers. 

Those  classes  of  accidents  which  arise  from  colliding  cars  and 
defective  machinery  are  those  for  which  the  company  is  plainly  re- 

sponsible to  its  passengers,  although  the  best  efforts  are  sometimes 
used  to  prevent  the  results.  The  numerous  accidents  which  have 
occurred  by  running  into  open  switches,  both  on  cable  roads  and 
horse  roads,  as  well  as  the  rear  end  of  wagons  on  the  track  ahead, 

are  as  a  rule,  inexcusable,  and  the  superintendent's  conduct  in  ad- 
ministering severe  discipline  for  the  breaches  of  the  rules  which  he 

has  used,  is  to  be  highly  commended. 
There  are  a  large  number  of  incidental  claims  which  seem  to 

arise  from  the  magnitude  of  the  business,  for  which  the  company  is 
quite  responsible,  but  which  could  be  avoided  by  particular  care  on 
the  part  of  conductors,  and  under  this  head  I  include  the  injury  to 
passengers'  fingers  caused  by  dropping  the  seat  backs  or  the  side 
poles  and  the  shutting  of  doors  during  the  winter.  The  burning 
of  passengers'  clothing  by  the  falling  of  the  heads  of  matches  which 
are  used  for  the  purpose  of  lighting  the  lights  in  the  cars  are  of  fre- 

quent occurrence  and  should  be  avoided. 
Without  burdening  you  further  with  the  details  of  this  business, 

let  me  present  the  following  important  matters  to  your  considera- tion and  ask  vour  strict  observance  of  them: 
First.— Always  report  to  the  Accident  Clerk  the  occurrence  of 

any  accident,  whether  you  have  procured  the  name  of  the  injured 
party,  or  witnesses,  or  neither,  or  whether  in  your  opinion  the 
injured  party  has  sustained  any  injury  or  not.  The  presence  of 
these  records  on  the  company's  files  is  of  great  assistance  in  deter- 

mining whether  the  law  suit  which  follows  is  what  is  popularly 
known  as  a  "strike,"  or  whether  some  accident  occurred  to  the claimant. 

Second. — Always  give  a  truthful  account^  of  the  happening  of 
an  accident.  In  cases  where  the  company  is  liable,  it  must  pay  a 
claim  sooner  or  later,  and  as  it  can  compromise  and  settle  the  claims 
cheaper  in  their  early  stages  than  after  a  litigation  lasting  two  or 
three  years,  it  is  highly  desirable  that  it  should  be  done.  The  company 
has  no  intention  or  desire  of  avoiding  any  just  responsibility,  and 
it  seeks  an  opportunity  of  adjusting  and  compromising  such  claims 
as  are  fairly  honest  in  their  appearance,  and  which  can  be  dis- 

charged by  the  payment  of  a  reasonable  sum  of  money  for  expenses. 
The  care  which  should  be  exhibited  to  passengers  varies  with 

the  circumstances  of  the  case,  but  I  feel  sure,  with  the  great  intel- 
ligence displayed  by  employes,  and  the  interest,  which,  as  a  rule, 

they  exhibit  in  their  business,  with  the  results  of  their  careless 
actions  towards  passengers  in  contemplation  that  the  accidents  will 
diminish  and  the  company  receive  great  benefits  from  their  inter- ested efforts. 

The  Relations   between  the  Customer, 

Consulting  Engineer,  and  the  Elec- 
trical Manufacturer* 

By  S.  Dana  Greene 
7   

The  subject  which  I  have  chosen  for  this  paper  is  an  eminently 
practical  one,  and  I  shall  endeavor  in  my  remarks  to  call  attention 
to  certain  causes  of  friction  which  at  present  exist  between  the 
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parties  in  interest  and  to  suggest  certain  remedies  which  may  serve 
to  bring  about  a  better  understanding  and  to  lessen  this  friction, 
which  is,  in  my  opinion,  entirely  unnecessary. 

The  manufacturers  of  apparatus  and  the  manufacturers  of  cur- 
rent are  dependent  upon  each  other  to  a  large  extent,  and  their  rela- 

tions should  be  close  and  friendly.  The  consulting  engineer,  as  in 
other  engineering  trades,  is  a  necessary  and  proper  connecting  link 
between  the  two,  and  I  can  say  frankly  that  I  believe  he  has  a 
proper  and  permanent  field  of  usefulness.  Broadly  speaking,  his 
function  is  to  see  that  his  client  who  buys  apparatus  and  installs  it, 
selects  first  that  system  best  suited  to  his  particular  local  conditions, 
and  then,  in  purchasing,  secures  the  best  (not  necessarily  the  most) 
for  his  money.  It  is  equally  the  duty  of  the  consulting  engineer  to 
learn  what  the  manufacturer  can  reasonably  be  called  upon  to  make, 
to  consult  with  him  freely  and  to  obtain  the  benefit  of  his  experience; 
to  give  him  credit  for  work  well  done,  and  to  insist  that  bad  work 
shall  be  promptly  corrected.  Many  consulting  engineers,  especially 
those  who  have  recently  commenced  practice,  seem  to  think  that  it 
is  improper  for  them  to  consult  with  the  manufacturer,  or  to 
examine  his  plant,  or  to  ask  him  for  information  or  advice.  Their 
idea  seems  to  be  that,  by  so  doing,  they  may  be  accused  of  partiality 
or  undue  bias,  or  with  lack  of  proper  care  for  the  interests  of  the 
purchaser;  or  they  may  feel  that  it  is  derogatory  to  their  own  dignity 
as  independent  engineers.  The  inevitable  result  is  that  specifications 
often  contain  provisions  which  are  a  source  of  annoyance  and  ex- 

pense to  the  manufacturer  and  purchaser  alike,  and  which  have  no 
compensating  advantages,  from  either  the  engineering  or  commer- 

cial standpoint.  In  fact,  some  of  these  provisions  are  impossible  or 
impracticable  of  fulfillment;  and  in  such  cases  the  honest  manufac- 

turer who  wishes  to  meet  the  specifications  and  guarantees  required, 
finds  himself  forced  to  ask  the  engineer  or  the  purchaser  (some- 

times both)  to  modify  them.  This  is  a  proceeding  which  is  always 
difficult  and  delicate  to  undertake,  and  often  results  in  friction  and 
trouble  for  all  concerned,  I  am  satisfied  that  if  every  consulting 
engineer  would  take  advantage  of  opportunities  as  they  occur,  to 
visit  manufacturing  establishments,  see  the  work  there  in  progress 
and  confer  with  the  engineers,  he  would  find  himself  well  repaid 
for  the  visit,  and  his  own  work  and  practice  benefited  thereby.  I 
am  equallv  satisfied  that  no  reputable  manufacturing  establishment 
would  refuse  admittance,  but,  on  the  contrary,  would  welcome  such 
visits  as  beneficial  to  both  parties.  The  day  of  mysterious  methods 
of  manufacture  carried  on  behind  closed  doors,  is  passed  in  the  elec- 

trical business,  and  I  appeal  with  confidence  for  an  endorsement  of 
the  opinions  just  expressed,  to  those  consulting  engineers  who  have 
already  tried  the  plan  suggested.  I  have  said  that  I  thought  the 
engineer  would  find  himself  repaid  by  such  visits.  I  think,  also, 
that  he  will  find  himself  in  a  better  position  to  advise  his  client  in- 

telligently. A  purchaser  usually  knows  little  or  nothing  of  the  rela- 
tive technical  merits  of  apparatus,  and  his  final  decision  is  governed 

largely  by  price  and  by  paper  statements  and  guarantees,  which 
may  mean  much  or  little.  The  consulting  engineer  who  has  seen 
the  apparatus  in  process  of  manufacture  can  advise  not  only  as  to 
whether  the  various  bids  comply  with  the  specifications,  but  also 
what  make  or  makes  of  apparatus  are,  from  their  design,  construc- 

tion and  factory  inspection  and  test,  most  likely  to  give  the  least 
trouble  and  expense  in  continuous  service. 

Some  engineers  seem  to  measure  their  value  to  the  purchaser  by 
the  length  of  their  specifications,  and  some  of  these  formidable  docu- 

ments strike  terror  to  the  heart  of  a  busy  man  confronted  by  a  desk- 
ful  of  mail.  The  specifications  not  only  specify  what  the  conditions 
of  service  are,  what  apparatus  is  required  and  what  tests  shall  be  ap- 

plied to  it  for  acceptance,  all  of  which  are  qnite  proper;  but  also 
how  it  shall  be  built,  which  is  another  matter.  The  electrical  manu- 

facturers of  this  country,  following  the  admirable  precedent  which 
has  given  American  manufactured  products  (particularly  machin- 

ery) a  world  wide  reputation,  have  endeavored  to  establish  standard 
lines  of  apparatus,  whenever  the  permanency  of  type  and  the  size  of 
the  demand  warrant  it.  This  practice  not  only  tends  to  reduce 
cost  (and  with  it  price),  but  also  enables  the  purchaser  to  secure 
quickly  and  at  a  minimum  of  expense,  duplicate  parts  which  are 
really  duplicates  and  which  can  be  fitted  without  the  aid  of  a  skilled 
mechanic.  It  is  the  American  system  of  standard  lines  of  machinery 
and  interchangeability  of  parts,  which  has  stood  the  test  of  time 
and  which  holds  its  own  against  all  competitors.  This  system,  how- 

ever, is  possible  only  where  the  same  article  is  manufactured  in 
quantity,  since  the  expense  of  designs,  drawings  and  patterns,  spec- 

ial tools,  jigs,  dies,  etc.,  is  prohibitive  unless  spread  over  a  large 
production.  On  the  other  hand,  if  special  apparatus  is  required,  it 
means  a  relatively  large  expense  for  these  items,  which  cannot  be 
charged  to  a  standard  product,  and  which  thus  constitutes  a  handi- 

cap to  both  the  manufacturer  and  the  purchaser.  A  machine  is 
"standardized"  only  after  long  experience,  both  in  manufacture 
and  service,  and  other  manufacturers  (the  builders  of  engines, 
trucks,  etc.),  as  well  as  the  users,  are  invariably  consulted  before 
such  standardization.  It  would  appear  to  be  to  the  interest  of  both 
seller  and  buyer  to  use  such  standard  machines  wherever  and  when- 

ever possible;  and  yet  it  seems  to  be  a  fact,  that  the  demand  for 
special  machines  is  increasing,  rather  than  decreasing,  as  apparatus 
becomes  more  generally  standardized.  To  prove  this  I  can  cite  the 
experience  for  the  past  year  of  one  manufacturing  company,  with 
which  I  am  familiar.  During  this  period,  the  designing  engineers 
were  called  upon  for  estimates  on  special  apparatus,  as  follows: 
Direct  current: 

Number  of  estimates   300 
Number  of  kilowatts  of  apparatus  involved  31,00a 
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Alternating  current: 
Number  of  estimates   300 
Number  of  kilowatts  of  apparatus  involved  131,700 
These  estimates  were  all  embodied  in  formal  propositions;  be- 

sides these  were  between  two  and  three  times  as  many  preliminary 
estimates  required  to  answer  inquiries  of  customers,  which  the  en- 

gineers had  to  prepare. 
This  was  in  addition  to  their  regular  work  on  standard  lines  of 

apparatus,  of  which  there  are  over  thirty.  Some  of  this  work  was 
undoubtedly  due  to  new  developments  in  the  business  and  to  new 
methods  and  inventions,  a  condition  which,  although  unfortunate 
from  the  manufacturing  standpoint,  must  exist  for  many  years  to 
some;  but  a  great  deal  of  it  was  also  due  to  the  fact  that  specifica- 

tions call  for  special  apparatus,  or  methods  of  construction,  where 
standard  apparatus  and  methods  would  do  equally  well.  This  experi- 

ence I  find  is  common  among  electrical  manufacturers,  and  I  at- 
tribute it  largely  to  lack  of  touch  between  the  manufacturer  and 

the  engineer  drawing  the  specifications,  whether  he  be  regularly 
employed  by  the  purchaser,  or  retained  in  an  advisory  capacity. 
Let  the  engineer  see  more  of  the  manufacturer  and  his  work  and  let 
him  hold  the  latter  responsible  for  results,  as  determined  by  proper 
tests,  leaving  the  details  of  construction  where  they  belong,  in  the 
manufacturer's  hands. 

This  brings  us  to  another  phase  of  the  subject,  viz.,  the  tests 
and  guarantees  prescribed  by  specifications.  Omitting  from  consid- 

eration matters  which,  as  already  stated,  belong  properly  to  the  de- 
signer and  builder,  such  as  current  densities  in  the  windings  or  in 

brushes,  methods  of  insulation,  kinds  of  material,  etc.  etc.,  the  tests 
necessary  to  determine  a  machine's  quality  (and  hence  its  value  to 
the  purchaser)  are  few  in  number  and  can  be  enumerated  under  the 
headings  of  efficiency,  heating,  regulation,  sparking  and  insulation. 
If  the  requirements  under  these  five  headings  were  formulated  under 
some  general  rules,  and  if  the  methods  of  tests  to  determine  results 
were  uniform,  the  work  of  the  consulting  engineer  and  the  manu- 

facturer would  be  vastly  lessened.  Such,  unfortunately,  is  not  the 
case,  and  specifications  on  these  points  vary  widely  both  as  to 
requirements  and  as  to  the  method  of  test.  It  seems  proper  to  call 
attention  to  some  of  the  points  which  most  frequently  give  rise  to 
misunderstandings  and  disputes. 

1.  Efficiency. — The  proper  distinction  between  electrical  and  com- 
mercial efficiency  is  not  made.  The  latter  is  what  interests  the  pur- 

chaser and  it  should  always  be  specified.  A  clear  statement  of  what 
losses  must  be  included  to  determine  it,  and  also  a  general  statement 
of  what  constitute  reasonable  and  proper  commercial  efficiencies  in 
well  designed  machines  would  be  of  great  service.  Such  a  state- 

ment should  show  the  necessary  difference  between  carbon  and  cop- 
per brushes,  and  between  the  voltages  most  commonly  used  in  direct 

current  work,  viz,.  125,  250  and  500  volts,  as  well  as  between 
machines  of  various  sizes.  The  formulation  of  such  information  on 
alternators  is  more  difficult,  but  all  manufacturers  have  certain 
standard  lines  of  these  machines  and  it  is  quite  possible  to  make  some 
intelligent  general  rules. 

Electrical  manufacturers  are  sometimes  required  to  guarantee 
the  combined  efficiency  of  generator  and  engine  (or  other  prime 
mover).  This  is  clearly  unfair  and  shifts  the  direct  responsibility  of 
guarantee  from  the  maker  of  the  prime  mover,  where  it  properly 
belongs. 

2.  Heating. — For  all  ordinary  conditions  of  service,  the  safe  heat- 
ing limits  for  continuous  full  load  operation  can  be  determined  with 

a  fair  degree  of  accuracy.  The  commutator  heats  more  than  any 
other  part  of  the  machine,  particularly  with  carbon  brushes,  a  fact 
which  is  often  ignored.  Sometimes  the  heating  is  measured  by 
thermometer,  sometimes  by  increase  in  resistance.  There  should  be 
one  uniform  method  followed.  Overload  guarantees  ( ranging  from 
25  per  cent  to  100  per  cent )  are  sometimes  required  for  a  period 
within  which  the  ultimate  temperature  of  the  machine  is  reached, 
and  the  necessary  capacity  of  the  machine  is  thus  increased  as  cer- 

tainly as  though  a  larger  machine  were  specified.  It  would  seem 
that  the  time  duration  of  overload  tests  should  bear  some  relation  to 
service  conditions.  If  the  service  requires  a  50  per  cent  overload 
for  eight  hours  or  more,  a  larger  machine  is  evidently  necessary. 

3.  Regulation. — Specifications  frequently  call  for  a  straight  line 
compounding  curve,  a  condition  which  is  practically  impossible  un- 

til we  discover  a  magnetic  material  which  has  a  straight  line  satuar- 
tion  curve.  Another  common  requirement  in  the  case  of  lighting 
generators,  is  that  a  drop  of,  say,  2  per  cent  in  speed  shall  not  affect 
the  e.  m.  f .  more  than  2  volts,  which  is  also  an  impossible  condition, 
even  with  a  separately  excited  generator.  A  reasonable  margin  in 
either  case,  having  due  regard  to  the  service  for  which  the  genera- 

tor is  intended,  should  always  be  allowed. 
4.  Sparking. — Modern  design,  and  the  use  of  carbon  brushes, 

have  greatly  reduced  the  trouble  from  sparking,  but  machines  are 
sometimes  called  upon  to  stand  excessive  overloads  without  spark- 

ing, which  can  be  accomplished  only  by  using  a  larger  machine  or 
by  a  distortion  of  design,  which  is  bad  practice.  Any  good  machine, 
with  carbon  brushes,  should  be  able  to  stand  a  variation  from  no 
load  to  full  load  without  movement  of  brushes  and  without  notice- 

able sparking;  it  should  also  stand  a  reasonable  overload,  say,  25 
per  cent,  without  injurious  sparking. 

5.  Insulation. — This  is  a  cause  of  frequent  trouble  and  annoy- 
ance. The  common  practice  is  to  specify  an  insulation  resistance 

of  so  many  megohms,  regardless  of  the  size  of  the  machine  and  the 
voltage  and  condition  of  service.  Considering  the  fact  that  this  re- 

sistance varies  inversely  as  the  area  of  surface  to  be  insulated,  and 
considering  the  enormous  variations  in  size,  shape,  voltage  and  ser- 

vice requirements  of  different  machines,  it  is  evident  that  such  a 
test  is  impracticable  and  means  little  or  nothing.  Insulation  resist- 

ance is  largely  a  question  of  dryness,  and  if  an  armature  be  baked 
for  a  sufficient  length  of  time,  almost  any  resistance  within  reason 
can  be  obtained.  I  have  known  a  large  400  k.  w.  lighting  armature 
to  measure  a  megohm  resistance,  as  required  by  specifications,  after 
several  days'  baking  (which,  by  the  way,  permanently  injures  the 
structural  strength  of  the  insulating  material )  and  yet  it  showed  prac- 

tically no  resistance  when  it  reached  its  destination,  because  it  had 
been  in  the  rain  and  dampness  for  a  week  or  more,  and  the  large 
surface  naturally  afforded  an  excellent  lodging  place  for  moisture.  A 
day's  run  in  a  weak  field,  with  the  armature  short  circuited,  quickly 
brought  the  insulation  up  again. 

The  only  proper  way  to  insure  good  insulation,  with  reference 
both  to  the  material  used  and  the  method  of  construction  employed, 
is  by  a  high  potential  test  applied  when  the  machine  is  reasonably 
dry.  This  test  should  be  intelligently  gaged  by  the  voltage  of  the 
machine  and  the  service  required.  Thus  a  high  potential  test  of 
1000  volts  is  ample  to  detect  any  insulation  weakness  in  a  125  volt 
lighting  generator,  while  a  5000  volt  test  is  ample  for  a  1000  volt 
alternator,  allowing  proper  factor  of  safety  in  each  case.  Recent 
careful  investigations  have  developed  the  fact  that  the  only  correct 
way  in  which  to  determine  the  proper  high  potential  test  for  any 
given  machine  is  to  consider  jointly  the  time  duration  of  test,  the 
current  frequency  and  the  voltage  of  machine.  As  the  latter  rises, 
the  margin  between  it  and  the  test  voltage  necessarily  decreases  on 
account  of  the  liability  to  permanent  injury  of  the  insulation  when 
subjected  to  excessive  voltages.  Because  5000  volts  is  found  to  be 
a  proper  test  voltage  for  a  1000  volt  machine,  it  by  no  means  follows- 
that  50,000  volts  is  proper  for  a  10,000  volt  machine,  or  that  the  ap- 

parent factor  of  safety  should  be  the  same  as  the  voltage  rises. 
There  should  be  a  careful  formulation  of  proper  high  potential  tests 
for  different  classes  of  apparatus,  based  upon  scientific  investigation 
and  tests,  and  it  is  believed  that  it  would  not  be  a  matter  of  any 
great  difficulty  to  formulate  such  a  schedule. 

We  come  finally  to  the  commercial  requirements  which  have 
gradually  found  their  way  into  specifications,  and  which  are  some- 

times onerous  and  unfair.  Perhaps  the  most  important  of  these  is- 
the  question  of  shipments.  It  is  not  uncommon  for  shipment  to  be 
specified  by  a  certain  date,  under  a  forfeiture  of  so  many  dollars  a 
day  for  each  day's  delay  thereafter,  and  the  award  of  the  contract 
is  often  largely  affected  by  such  promises.  The  manufacturer 
starts  the  work  in  his  shops,  and  if  the  time  is  short  he  is  apt  to 
work  overtime.  About  the  time  the  apparatus  is  ready  for  ship- 

ment, and  without  any  previous  warning,  word  comes  to  withhold 
shipment  because  the  purchaser  is  not  ready  to  receive  it.  There 
were  recently  fifteen  carloads  of  apparatus  lying  in  the  yards  of  one 
of  our  manufacturing  establishments,  besides  a  number  of  large  ma- 

chines stored  in  the  shipping  and  testing  departments,  which  had 
been  made  on  time  contracts  and  held  at  the  last  moment  by  request 
of  the  customer.  It  is  difficult  for  one  not  in  this  end  of  the  busi- 

ness to  realize  the  resulting  demoralization  throughout  the  shops, 
and  it  is  a  condition  which  could  easily  be  remedied  by  the  exer- 

cise of  more  foresight  on  the  part  of  the  purchaser  and  his  engineer. 
In  all  cases  where  a  penalty  tor  delay  in  shipment  is  imposed,  it  is 
fair  and  reasonable  to  ask  that  a  similar  bonus  should  be  awarded  if 
shipment  is  made  in  advance  of  promised  date,  or  if  the  purchaser 
is  unable,  through  no  fault  of  the  manufacturer,  to  receive  the  ap- 

paratus on  that  date.  It  is  sometimes  required  that  the  consulting 
engineer  shall  have  full  access  to  the  shops  at  all  times  while  the 
apparatus  is  in  production.  Such  permission  is  impracticable  if 
proper  shop  administration  and  discipline  are  maintained,  and  these 
visits  should  be  made  at  certain  specified  stages  of  the  work.  It  is, 
of  course,  always  proper  for  an  engineer  to  be  present  when  the  ap- 

paratus is  finally  tested. 
A  clause  is  commonly  found  in  specifications  providing  that  the 

consulting  engineer  shall  be  sole  judge  of  the  true  intent  and  mean- 
ing of  the  specifications;  and  in  case  of  any  dispute  thereunder,  his 

decision  shall  be  final  and  binding.  It  is  true  that  this  clause  is 
common  to  architects'  and  builders'  contracts,  but  it  is  doubtful 
whether  it  could  be  enforced  at  law,  in  case  of  a  dispute  as  to  facts, 
and  it  certainly  seems  fair  that  in  case  of  such  a  dispute,  where  the 
two  parties  honestly  disagree,  provision  should  be  made  for  a  third 
disinterested  party  to  act  as  arbiter. 

While  there  are  many  contracts  executed  which  involve  one  or 
more  of  the  provisions  (technical  or  commercial)  mentioned  above 
as  liable  to  cause  trouble,  and  where  no  trouble  is  experienced,  due 
to  the  common  sense  and  good  judgment  of  both  engineer  and 
manufacturer,  still  the  cases  where  trouble  does  arise  are  not  infre- 

quent, and  the  be<rt  specification  is  one  so  fair  and  so  clear  that  no 
dispute  or  misunderstanding  can  arise,  except  with  malicious  intent, 
and  which  requires  no  arbiter  to  interpret  its  true  intent  and  mean- 

ing. 

In  conclusion,  let  us  hope  that  the  customer,  the  consulting  en- 
gineer and  the  manufacturer  will,  in  the  future,  consult  each  other 

more  freely  and  frankly,  by  personal  interview  or  by  correspond- 
ence; and  that  all  of  them  will  unite  in  indorsing  any  intelligent 

attempt  to  standardize  such  tests  and  technical  requirements  ot 
electrical  apparatus  as  are  matters  of  common  usage  in  our  daily 
business  intercourse. 

The  Chicago  &  Desplaines  Valley  Electric  Railway  Company, 
Chicago,  111.,  has  been  incorporated  by  Henry  G.  Foreman,  Charles 
D.  Evans,  Philip  H.  Gray,  William  H.  Hulbert  and  Clayton  E. 
Crafts,  of  Chicago.    Capital  stock,  $1,000,000. 
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One  of  the  well-known  interurban  electric  railway 
lines  in  Ohio  has  commenced  the  display  upon  its  cars  of 
the  weather  bureau  signals.  The  Government  forecasts 
are  indicated  in  the  usual  way,  by  flags,  which  are  carried 
on  the  hood  of  the  car.  The  plan  is  a  novel  one,  and 

easily  put  into  practice;  at  the  same  time  it  is  a  great  con- 
venience for  persons  living  along  the  line  of  route,  and 

would  tend  to  popularize  the  cars,  especially  in  the  outly- 
ing districts,  where  the  Government  signals  or  posted 

notices  are  not  easily  accessible. 

A  paper  in  another  part  of  this  issue  offers  some  sug- 
gestions on  the  proper  relations  between  the  customer,  the 

consulting  engineer  and  the  electrical  manufacturer. 
There  is  no  doubt  but  that  a  better  understanding  between 

these  departments  would  often  result  in  economy  to  the 
first  and  better  satisfaction  to  the  last.  Mr.  Greene  takes 

the  ground  that  the  customer  and  the  consulting  engineer 

should  specify  what  they  wish,  but  should  leave  to  the 
manufacturer  the  question  as  to  how  to  make  it,  and  points 
out  the  evident  truth  that  slight  variations  from  standard 
apparatus  will  often  add  greatly  to  their  cost  without 
securing  any  material  improvement. 

The  prospects  for  the  construction  of  an  underground 
rapid  transit  railway  in  New  York  City  seem  to  be  as 
changeable  as  the  proverbial  weathercock.  A  short  time 
ago,  when  the  courts  authorized  the  construction  of  the 

line  upon  the  filing  of  a  $15,000,000  bond  by  the  contrac- 
tors to  guarantee  the  proper  fulfillment  of  the  provisions, 

it  was  reported  that  several  syndicates  were  prepared  to 
bid  for  the  franchise.  During  the  past  month  one  of  these 

syndicates — the  Metropolitan  Street  Railway  Company — 
announced  that  it  had  decided  not  to  engage  in  the  enter- 

prise, and  the  Rapid  Transit  Commissioners  confessed  that 
the  prospects  of  the  construction  of  the  line  are  exceedingly 

vague.  In  the  meantime  the  Manhattan  Railway  Com- 
pany has  publicly  declared,  through  its  president,  that  it 

will  equip  its  lines  with  electric  power,  discarding  the 

present  antiquated  steam  dummies.  Undoubtedly,  the 

company  is  also  ready  to  make  certain  extensions,  pro- 
vided it  can  make  satisfactory  arrangements  with  the  Muni- 

cipality for  street  rights.  No  announcement  has  been 
made  as  to  the  details  of  the  electrical  equipment,  and 
whether  individual  cars  will  be  equipped  or  locomotives 
will  be  used. 

Most  of  the  different  state  legislatures  are  again  in 
session,  and  it  is  safe  to  say  that  during  the  next  few 

months  the  usual  proportion  of  bills  inimical  to  street  rail- 
ways will  be  introduced.  Among  them,  the  old  familiar 

"  No  Seat,  no  Fare,"  ordinance  will  probably  receive  its 
annual  resuscitation  in  many  capitols,  and  its  passage  will 
be  urged  with  all  the  eloquence  of  the  average  legislator, 
who  will  hold  up,  as  an  example  to  be  followed,  the  better 

practice  of  the  foreign  tramway  companies,  who  are  al- 
lowed to  carry  only  a  certain  number  of  passengers  on  each 

car.  Few  representatives  of  the  great  American  public, 
however,  would  be  willing  to  conform  to  the  French  method 

of  enforcing  this  rule — of  taking  their  turn  in  waiting  for 
a  seat  when  the  cars  are  full.  During  the  busy  hours  of 

the  day  in  Paris,  persons  are  often  obliged  to  wait  a  long 
time  for  a  car  in  which  is  an  unoccupied  seat.  The  tem- 

perament of  the  average  American  under  these  conditions 
can  easily  be  imagined.  Those  who  advocate  the  passage 

of  a  "  No  Seat,  no  Fare"  bill  are  usually  the  ones  who 
will  force  themselves  into  an  already  crowded  car  when 

another  car  going  in  the  same  direction,  and  with  plenty 

of  room,  is  following  only  a  minute  or  half  a  minute  be- 
hind. 

During  the  last  month  an  attempt  was  made  by  some 

of  the  daily  papers  in  New  York.which  make  a  specialty  of 
sensations,  to  create  the  impression  that  the  Brooklyn 
Bridge  would  be  seriously  endangered  by  the  use  upon  it 
of  electric  cars.  The  theory  was  advanced  that  the  return 
current  would  travel  over  the  metal  structure  of  the  bridge, 

which  would  depreciate  through  electrolysis.  This,  it  was 

urged,  would  be  particularly  true  at  the  anchors  of  the 
bridge  where  the  current  left  the  structure  to  pass  to  the 
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earth  in  its  return  to  the  power  station.  Those  who  use 
the  hridge  structure,  however,  we  venture  to  predict,  need 
have  no  fear  on  this  score.  In  the  first  place,  all  the 
metal  parts  of  the  hridge  are  thoroughly  painted,  so  that 
there  is  little  or  no  danger  that  the  return  current  will 
pass  from  the  circuit  prepared  for  it  in  the  rails  to  the 
hridge  itself.  Again,  the  anchors  are  deeply  imbedded  in 
solid  concrete,  and  by  it  are  about  as  completely  insulated 
from  the  earth  as  they  could  possibly  be  by  any  means. 
Any  destructive  action  of  the  current  by  electrolysis  is 

caused,  of  course,  only  at  the  point  where  the  current 
leaves  the  metal  conductor,  and  not  at  the  point  where  it 
enters  the  conductor.  After  the  cars  have  been  placed  in 

operation  on  the  bridge,  therefore,  careful  potential  meas- 
urements can  be  made  at  points  on  the  bridge  structure  to 

determine  whether  there  was  any  leakage  to  the  latter 
from  the  rails.  If  these  measurements  should  show  any 

leakage,  it  would  be  an  easy  thing  to  connect  the  bridge 
by  a  metallic  circuit  with  the  negative  bus  bar,  but  it  is 
safe  to  say  that  no  such  protection  will  be  necessary. 

In  the  discussion  of  Philip  Dawson's  paper  on  Elec- 
tric Traction  before  the  (London)  Institution  of  Elec- 
tric Engineers,  one  of  the  speakers  is  reported  to  have 

denounced  with  vigor  and  point  "American  haphazard 
methods.  Their  standards  are  no  standards  at  all;  they 

go  full  speed  ahead  and  then  have  to  go  astern. ' '  There  is 
possibly  some  basis  for  this  criticism.  Nearly  the  en- 

tire burden  of  experimentation  in  electric  traction  has 
fallen  upon  America,  and  it  is  inevitable  that  there  should 
have  been  much  duplication  of  plant  in  the  progress  of  an 
industry  from  birth  to  what  we  might  call  now,  perhaps, 
middle  age.  Nevertheless,  there  is  one  element  in  the  case 

which  is  too  frequently  overlooked  by  the  more  con- 
servative engineers  and  tramway  managers  both  here  and 

abroad,  and  that  is  that  the  pioneers  in  the  industry  who 
have  gone  ahead  courageously  and  put  in  the  best 
apparatus  known  at  the  time,  have  frequently  made 

enough  money  by  doing  so  to  purchase  more  improved  ap- 
paratus as  it  has  come  out.  This  is  true  not  only  where 

there  has  been  competition,  and  where  the  lines  equipped 
with  the  better  motive  power  have  gained  traffic  at  the  ex- 

pense of  their  more  conservative  competitors,  but  also  in 
cities  where  there  has  been  no  competition,  for  the  devel- 

opment of  the  "  riding  habit  "  in  American  municipalities 
through  the  introduction  of  electric  traction  has  been  one 
of  the  marvels  of  the  American  financial  world.  Sooner 

or  later  this  feature  will,  of  course,  be  understood  more 

generally  abroad,  but  meanwhile  "conservatism"  will, 
no  doubt,  plume  itself  upon  its  wisdom,  while  somewhat 

forgetful  of  certain  advantages  of  "  progressiveness. " 

Considerable  diversity  of  practice  exists  as  to  the  rules 

permitting  smoking  by  passengers  on  street  cars.  So  long 
as  horse  cars  were  in  service,  the  question  was  a  very 
simple  one,  because  smokers  were  usually  permitted  to  use 
the  front  platform,  and  with  open  cars  they  can,  of  course, 
be  confined  to  the  rear  seats.  But  experience  has  shown 

that  with  an  electric  car,  it  is  not  advisable  to  allow  passen- 
gers to  ride  on  the  front  platform  where  they  can  disturb 

the  motorman  and  interfere  with  the  proper  performance 
of  his  duties,  so  that  with  closed  cars  the  practice  has  been 
either  to  allow  smoking  on  the  rear  platform  or  forbid  it 
altogether.    The  question,  of  course,  is  one  of  satisfying 

the  largest  number  of  the  road's  customers,  and  comesdown 
to  that  of  whether  the  greater  number  of  passengers  will 
be  attracted  or  repelled  if  the  practice  be  permitted  on 

the  rear  platform.  Upon  this  point  there  is  a  wide  diver- 
sity of  opinion.  The  Metropolitan  Street  Railway  Com- 

pany, of  New  York,  and  the  Brooklyn  Heights  Railway 
Company  forbid  it  altogether  on  their  electric  and  cable 
cars,  while  it  is  allowed  on  the  rear  platforms  of  its  cars  by 
the  Consolidated  Traction  Company,  of  New  Jersey,  and 

the  Nassau  Company,  of  Brooklyn,  and  on  all  the  lines  in 
Baltimore.  In  the  latter  city  the  cable  lines  operate 

closed  grip  cars  and  open  trailers,  and  smoking  is  allowed 
on  any  part  of  the  trailers  as  well  as  on  the  rear  platform 

of  the  grip  and  motor  cars.  The  proper  method  of  deal- 
ing with  this  question  depends  entirely  on  local  conditions. 

Where  long  runs  are  made,  and  especially  in  the  case  of 
an  electric  line  in  competition  with  a  steam  railroad  line, 
considerable  traffic  can  undoubtedly  be  secured  by  making 

provision  for  the  smoking  passenger  contingent,  and 
where  long  double  truck  cars  are  used,  it  is  often  advisable 
to  have  a  10  ft.  compartment  in  the  rear  end  of  the  car  for 
smokers,  as  is  done  on  a  few  lines  now.  Where  large 

platforms  are  employed,  smoking  can  even  be  permitted  on 
the  rear  platform  without  seriously  inconveniencing  the 
other  passengers,  and  should  this  not  be  deemed  advisable, 

we  think  that  where  cars  are  run  under  frequent  head- 
way, it  would  sometimes  be  good  policy  to  run  every 

fourth  or  fifth  car  as  a  smoker.  One  advantage  of  this 

plan  would  be  that  older  cars  could  be  used  for  this  pur- 
pose without  exciting  unfavorable  criticism. 

Power  Distribution  from  a  Central  Station  ! 

The  problem  of  supplying  power  to  a  large  and  widely 

ramifying  electric  railway  system  is  always  somewhat  puz- 
zling, the  more  so  that  it  lacks  at  present  any  general 

solution.  With  the  very  successful  introduction  of  alter- 

nating apparatus  for  power  transmission  has  come,  how- 
ever, a  strong  tendency  to  rely  upon  it  as  a  sort  of  pana- 

cea for  the  ills  of  distribution.  Indeed  it  has  already  been 

productive  of  excellent  results  and  promises  so  well  as  to 
deserve  very  respectful  consideration.  Fundamentally, 
however,  all  power  transmission  is  to  be  regarded  as  a 

necessary  evil,  brought  upon  us  by  the  exigencies  of  ex- 
tended service.  Intrinsically,  it  is  always  desirable  to 

generate  power  near  the  point  of  utilization,  and  this  rule 
is  only  to  be  departed  from  when  economy  or  commercial 

necessity  makes  such  departure  highly  desirable.  In  rail- 
way work  the  motors  have  to  be  distributed  over  a  wide 

area  and  power  must  be  delivered  to  them  with  the  utmost 
economy  and  regularity.  The  general  methods  by  which 
this  requirement  is  carried  out  in  practice  are  at  present 

substantially  three  in  number — viz.,  distributed  stations, 
boosting  by  boosters  or  storage  batteries  and  power  trans- 

mission to  rotary  converters.  A  road  often  outgrows  the 

point  where  it  can  be  properly  supplied  directly  at  the 
usual  voltage,  and  its  management  then  has  to  face  the 

concrete  personal  problem  of  so  modifying  its  plant  as  to 

deliver  the  necessary  power  in  the  cheapest  and  most  ef- 
fective way. 

Now  the  key  to  the  whole  situation  is  the  relative 

cost  of  power  in  large  and  in  small  stations  under  approxi- 
mately equal  conditions.  If  it  be  possible  to  generate 

power  in  a  single  large  station  at  a  price  which  will  more 
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than  compensate  for  the  added  expense  of  delivering  this 
power  over  long  feeding  lines  to  the  general  conducting 
system  then  the  case  is  a  clear  one  for  power  transmission. 

If  the  saving  by  generation  on  a  large  scale  is  compara- 
tively small,  separate  stations  should  be  established. 

Data  on  thoroughly  modern  plants  of  different  sizes  are 

unhappily  scarce,  and  those  at  hand  generally  ignore  in- 
terest and  depreciation,  which  are  of  vital  importance. 

Perhaps  the  most  careful  estimates  yet  given  are  those 

of  Dr.  C.  E-  Emery  who  certainly  must  be  regarded  as  an 
authority  on  steam  power.  He  has  calculated  the  cost  of 

24  hour-power  per  horse  power  year  in  a  first  class  modern 
steam  plant  of  about  500  h.  p.  to  be  a  trifle  less  than  $40. 
In  a  20,000  h.  p.  plant  this  figure  is  reduced  to  a  little 
less  than  $30.  The  reduction  of  these  figures  to  a  basis 
of  electrical  output  would  not  materially  alter  their  ratio. 

Taking  up  the  matter  from  the  electrical  side  and  consid- 
ering the  best  available  data  from  existing  plants  it  appears 

feasible  to  deliver  electrical  energy  at  the  bus  bars  for,  say, 
0.8  cent  to  0.9  cent  per  kilowatt  hour  in  cases  of  good  load 
line  at  an  average  output  of,  say,  1000  k.  w.  Better  results 
are  sometimes  claimed,  perhaps  with  reason.  With  an 
output  of  10,000  to  15,000  k.  w.  some  economies  would  be 
possible,  but  it  would  be  rash  to  assume  in  railway  work 
abetter  figure  than  0.6  cent  to  0.7  cent.  Roughly,  then, 
we  are  justified  in  saying  that  in  passing  from  an  output 
of  1000  k.  w.  to  one  of  ten  or  twelve  times  that  amount, 

we  have  no  right  to  expect  a  saving  in  greater  ratio  than 

3  to  4,  while  in  most  cases  or  with  less  disparity  of  output 
4  to  5  would  be  a  much  safer  assumption.  In  point  of  fact 

on  the  Boston  system,  which  affords  about  the  best  oppor- 

tunity of  comparing  stations  of  different  capacity  under  sim- 
ilar conditions,  the  ratio  in  question  is  considerably  nearer 

unity.  The  meaning  of  these  figures  is  that  whenever 
the  net  loss  in  transmitting  power  over  a  feeding  system 

reaches  20  or  25  per  cent,  auxiliary  stations  are  economi- 
cally preferable  to  large  single  stations  in  the  present  state 

of  the  art.  By  net  loss  we  mean  not  only  the  actual  energy 
wasted,  but  the  increment  of  cost  due  to  added  interest 

depreciation  and  labor  involved  in  the  transmission. 
Now,  as  an  engineering  fact,  the  net  loss  due  to  boosters 
or  rotary  convertors  is  usually  quite  as  great  as  the  figures 
mentioned.  When  the  output  is  reckoned  in  thousands 
of  kilowatts,  the  load  lines  of  a  single  station  and  those  of 

several  independent  stations  fall  remarkably  near  together, 
and  the  saving  due  to  change  of  capacity  is  rather  evenly 

balanced,  or  often  over  balanced,  by  the  losses  in  transmis- 
sion. In  fact,  if  the  scale  be  turned  in  favor  of  transmis- 

sion, adequate  reason  must  be  found  in  local  rather  than 
general  conditions.  To  find  in  a  large  city  several  equally 
desirable  sites  for  power  stations  is  not  always  easy,  and 
the  questions  of  cost  of  real  estate  and  coal  supply  may 
have  to  decide  the  question  in  favor  of  a  single  station 
when  otherwise  several  stations  would  be  more  desirable. 

On  the  other  hand,  as  the  total  output  decreases  the  chance 

for  profitable  transmission  of  power  increases  until  at 
1000  k.  w.  or  so  it  becomes  of  commanding  importance. 

These  problems  are  continually  arising  in  the  pro- 
motion of  extensive  systems  and  the  consolidation  of  the 

railway  companies  of  a  city  under  one  management,  and 

as  soon  as  power  for  handling  dense  traffic  has  to  be  fur- 
nished even  a  couple  of  miles  from  the  station,  they  demand 

immediate  solution.  We  wish  to  impress  upon  our  readers 
the  necessity  for  great  caution  in  such  exigencies.  First, 

last,  and  always,  study  your  local  conditions,  for  with  the 

uncertain  balance  which  we  have  pointed  out,  these  condi- 
tions will  generally  determine  how  power  should  be  gen- 

erated and  delivered.  If  power  transmission  become 
desirable  the  particular  method  employed  will  generally 
be  dictated  by  the  local  load  conditions,  and  cannot  be 

settled  by  a  priori  reasoning.  Finally  avoid  putting  too 
many  eggs  in  one  basket,  and  however  your  stations  may 

be  arranged,  see  to  it  that  they  can  adequately  re-enforce 
each  other. 

Meeting  of  the  Executive  Committee  of  the 
American  Street  Railway  Association 

A  meeting  of  the  Executive  Committee  of  the  Ameri- 
can Street  Railway  Association  was  held  in  Boston,  Jan. 

26,  to  arrange  the  details  of  the  annual  convention  of  the 
Association  in  Boston  this  fall.  There  were  present  at 
the  meeting  President  A.  E.  Lang,  Secretary  Penington, 
and  Messrs.  Rigg  of  Reading,  Pa.,  McColloch  of  St. 
Louis,  Moore  of  Trenton  and  Goff  of  Fall  River.  Those 
who  were  absent  were  Messrs.  Roach,  Wyman,  Connette 
and  Ely.  The  officers  and  Executive  Committee  were 
most  hospitably  entertained  in  Boston  by  the  local  com- 

mittee, and  while  there  completed  arrangements  for  what 
will  undoubtedly  be  the  largest  and  most  important  con- 

vention in  the  history  of  the  Association.  President 
Lang,  Secretary  Penington,  and  the  members  of  the 
Executive  Committee  have  entered  upon  the  preliminary 
work  with  great  activit}7,  and  will  see  that  no  steps  are 
spared  to  secure  the  success  of  the  meeting. 

The  first  step  decided  upon  was  to  fix  the  date  of  the 
convention,  which  it  was  decided  will  be  held  on  Sept. 
6-9  inclusive.  The  chief  reason  for  selecting  this  date 
was  that  it  was  impossible  to  secure  any  hall  in  Boston, 
suitable  for  the  exhibits,  during  October.  A  resolution 
will  be  presented  at  this  meeting  for  an  adjourned  meeting 
to  be  held  at  the  time  specified  in  the  constitution,  at 
which  meeting  the  business  transacted  and  officers  elected 
at  the  September  meeting  can  be  ratified. 

The  exhibits  will  be  located  in  Mechanics'  Institute, 
which  is  an  ideal  place  for  them,  and  undoubtedly  the  best 
convention  hall  which  has  ever  been  used  for  the  meetings 
of  the  Association.  There  will  be  60,000  sq.  ft.  of  space 
available,  with  plenty  of  power. 

The  charge  for  space  in  the  hall  will  be  10  cents 
per  sq.  ft.  as  formerly,  and  all  exhibits  will  be  confined  to 
the  Hall,  none  being  allowed  at  the  hotel.  The  Hall  is 
close  to  the  tracks  of  the  Boston  &  Albany  Railroad,  and 
the  New  York,  New  Haven  &  Hartford  R.R.,  so  that  re- 

ceipt of  heavy  articles  intended  for  exhibit  will  be  easy. 
The  chairman  of  the  exhibit  committee  is  C.  S.  Clark, 

of  8  Oliver  Street,  Boston.  Mr.  Clark  is  secretary  of  the 
Massachusetts  Street  Railway  Association  and  is  connected 
with  the  Lowell  Lawrence  &  Haverhill  Street  Railway 
Company.  The  chairman  of  the  local  committee  is  R.  S. 
Goff,  president  of  the  Globe  Street  Railway  Company,  of 
Fall  River. 

The  hotel  which  will  be  selected  as  the  headquarters 
of  the  Association  has  not  yet  been  definitely  determined 
upon,  but  will  be  announced  very  shortly. 

The  following  subjects  have  been  announced  for 
papers  at  the  annual  convention,  subject  to  possible 
additions  and  change  : 

Maintenance  and  Equipment  of  Electric  Cars  ;  To 
What  Extent  Should  Street  Railway  Companies  Engage 
in  the  Amusement  Business  ;  Underground  Electric 
Roads — Their  Construction  and  Management ;  Carrying 
of  United  States  Mail  Matter  on  Street  Railways ;  Com- 

parative Earnings  and  Economy  of  Operation  between 
Single  and  Double  Truck  Cars  for  City  Use  ;  How  to 
Care  for  the  Return  Current  ;  Inspection  and  Testing  of 
Motors  and  Car  Equipment  by  Railway  Companies. 
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By  L.  D.  Tandy 

River,  20.6  miles  distant  from  the  City  of  Butte,  Mont. 
This  distance  is  the  total  length  of  the  transmission  line, 
which  is  run  in  practically  an  air  line  from  the  power 
station  to  Butte. 

The  Montana  Power  Company,  which  was  organized  Water  Rights. — The  water  rights  of  the  company  are 
Aug.  10,  1897,  will  have,  when  ready  for  practical  opera-  broad  and  cover  three  storage  reservoirs  above  the  main 
tion,  a  plant  that  will  rank  among  the 
finest  in  the  United  States,  not  only 

from  an  engineering,  but  from  a  finan- 
cial, standpoint.  The  plant  was  pro- 

jected, financed  and  built  upon  a  differ- 
ent basis  from  any  other  of  a  similar 

character  in  the  country,  the  entire  pro- 
posed output  having  been  contracted  for 

before  ground  was  broken.  Thus  the 
problematical  feature  as  to  the  income  to 
be  derived  from  the  enterprise,  was 
eliminated.  The  disposition  of  the  power 
was  made  on  a  basis  of  five  to  ten  year 
contracts,  and  at  remarkably  good  prices 
for  both  the  Power  Company  and  the 
customers. 

The  coal  used  in  the  city  of  Butte  is 
bituminous,  from  mines  at  Rock  Springs, 
Wyo.  Its  high  price  ($3.60  per  ton) 
and  poor  quality  constitute  one  reason 
why  its  use  for  the  generation  of  steam FIG. -DAM   LOOKING  UP  STREAM 

FIG.  2.— DAM   LOOKING  DOWN  STREAM 

power  is  expensive;  another  important 
factor  in  the  high  cost  of  steam  power 
at  Butte  is  the  scarcity  of  water.  The 

only  way  in  which  water  can  be  obtain- 
ed for  condensing  is  from  the  city  mains, 

and  its  cost,  under  such  conditions,  is, 
of  course,  prohibitive.  It  is  consequent 
ly  necessary  to  run  all  steam  plants  non- 
condensing,  although  the  load  factor  of 
many  of  them  is  such  as  would  make  con- 

densing a  great  source  of  economy. 
The  promoters  of  this  company  in 

drawing  up  the  preliminary  plans,  de- 
cided to  employ  only  the  best  material 

and  apparatus  obtainable,  without  any 
of  the  embellishments,  ornamental 
rather  than  useful,  frequently  in  eluded 
in  projects  of  this  character.  The  first 
step  was  to  secure  the  best  available 
engineering  advice,  and  J.  T.  Fanning, 
of  Minneapolis,  Minn.,  and  M.  S. 
Parker,  of  Great  Falls,  Mont.,  were 
chosen.  A  careful  investigation  was  then 
made  of  the  various  types  and  manu- 

factures of  apparatus  suitable  to  work  of  this  kind,  with  a 
view  to  the  selection  of  the  best  hydraulic  and  electrical 
machinery  that  the  present  market  affords. 

dam,  as  well  as  a  location  for  an  additional 
power  station  about  2  miles  below  the  pres- 

ent one.  Should  it  be  found  necessary,  the 

capacity  of  the  existing  plant  may  be  in- 
creased by  building  this  second  station  on 

the  latter  site,  utilizing  the  tail  water  of 
the  present  plant  by  carrying  it  through 
an  open  flume  or  pipe. 

In  California,  where  the  laws  for  the 
protection  of  irrigation  interests  require 
that  the  normal  flow  of  the  stream  be  sus- 

tained, flood  water  only  can  be  reserved,  or 
stored.  The  storage  of  water  in  Montana, 
however,  is  not  restrained  by  legislation, 
and  when  the  loads  are  light  the  water  can 
be  stored  for  use  when  heavy  demands  for 
power  are  made  on  the  station.  The  lowest 
flow  in  the  Big  Hole  River  ever  observed 

was  20,000  miner's  inches,  and  that  after 
a  phenomenally  dry  season. 

FIG.  3.— CRIB  CONSTRUCTION 

Dam. — The  main  dam  (Figs,  r,  2  and  3)  is  a  crib 
the  largest  of  its  kind  in  the  country,  being  102  ft.  wid 
at  the  base  and  57  ft.  high  at  the  spillway.    The  total 

Location. — The  power  station  is  located  on  the  Big  Hole    length  at  the  crest  is  450  ft. ,  the  spillway  alone  being  200 
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ft.  wide.  On  the  power  station  side  the  dam  will  rise  to  a 
height  of  12  ft.  above  the  spillway.  10  in.  X  12  i°-  Mon- 

tana pine  and  fir  timber  in  12  and  16  ft.  lengths,  held  to- 
gether by  42  in.  drift  bolts  is  used  in  the  construction  of 

2,100,000,000  cu.  ft.  of  water.  This  will  secure  ample 
reserve  for  heavy  demands  during  exceedingly  dry  seasons. 

Pozcer  Station. — The  station,  which  is  not  yet  com- 
pleted, will  be  strictly  fireproof  and  built  of  granite  and 

American  Electrician 

FIGS.  4  AND  5.— DETAILS  OF  TURBINE  AND  GOVERNOR 

the  crib.  (Fig.  3.)  The  foundations  rest  upon  bed  rock, 
and  the  crib  is  filled  with  concrete  to  a  point  8  ft.  above 
the  bed  of  the  river,  the  remainder  of  the  crib  being  filled 
with  broken  granite. 

concrete.  The  main  building  is  located  on  the  south  side 
of  the  river,  adjacent  to  the  dam.  Its  ground  dimensions 
are  125  X  7^  ft.,  and  the  transformer  room  50  ft.  X  30ft. 
The  water  for  operating  the  wheels  will  be  supplied  to  them 

FIG.  6.— TYPE  OF  GENERATOR FIG.  7.— WATER  WHEEL  GOVERNOR 

Two  storage  dams  have  been  built,  one  25  and  one  28 
miles  up  the  river  from  the  main  dam,  and  a  site  has  also 
been  located  for  a  third.  These  dams  are  30  and  40  ft.  high, 
respectively,  and  are  built  on  the  same  general  plans  as 
the  main  dam. 

The  storage  dams  and  the  main  dam  will  impound 

from  a  forebay  in  the  rear  of  the  station.  This  forebay  is 
350  ft.  long,  15  ft.  wide  and  23  ft.  deep,  and  the  effective 
head  will  be  60  ft.  By  the  use  of  a  forebay  instead  of  a 
pipe,  better  regulation  will  be  secured,  as  all  ramming  will 
be  eliminated.  The  connection  between  the  wheels  and 
the  forebay  will  be  through  a  72  in.  penstock,  55  ft.  long. 
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All  foundations,  both  for  the  water  wheels  and  gene- 
rators, are  on  bed  rock,  and  the  space  between  them  under 

the  floors  will  be  utilized  as  a  cable  tunnel.  The  roof  will 

be  of  latticed  steel  girder,  the  contract  for  which  and  all 
the  other  iron  work  used  having  been  placed  with  the 
Gillete,  Herzog  Company,  of  Minneapolis,  Minn.  Three 
traveling  cranes  will  be  installed,  two  of  16  tons  capacity 
each,  running  the  full  length  of  the  main  building,  and 
one  of  5  tons  capacity  in  the  transformer  section.  These 

cranes  will 
be  furnished 
complete  by 
the  same 
company. 

The  build- 
ing is  excep- 

tionally spa- 
cious, and  is 

designed  to 
receive  five 
1000  h.  p. 
units,  space 

being  provid- 
ed for  an  en- 

gine to  be 
coupled  to 

parts,  with  sediment  in  the  water.  Otherwise  they  differ 
in  only  one  important  detail  from  the  Stoddard  types  of 
governors  built  by  the  same  company,  there  being  no 
pumping  system  connected  with  these  governors,  and  the 
circulating  system  being  filled  with  water  under  flume  pres- 

sure instead  of  oil  under  tank  pressure. 
In  this  particular  plant  the  governor  builders  have 

specially  designed  the  bed,  ratio  of  gearing  and  connec- 
tions in  such  a  manner  that  the  design  is  integral  with  the 

water  wheels,  of  which  the  governors  really  become  a  part, 
as  may  be  seen  from  the  accompanying  line  drawings. 
These  governors  not  only  regulate  the  speed  of  the  whole 
plant,  but  also  start  and  stop  the  plant  without  manual 
effort.  There  are  four  units  like  the  one  shown  in  the 
illustrations. 

Electric  Equipment. — The  entire  electric  equipment, 
both  of  the  power  company  and  of  the  companies  utilizing 
the  power,  will  be  furnished  by  the  General  Electric  Com- 

pany, and  will  consist  of  four  three-phase  generators,  of  a 
capacity  of  1000  h.  p.  each,  at  their  rated  load.  The  gen- 

erators are  revolving  field  machines  having  forty  poles, 
and  a  speed  of  180  r.  p.  m.,  which  gives  a  periodicity  of 
sixty  cycles.  The  current  will  be  generated  at  a  potential 
of  800  volts.  The  generators  are  practically  the  same  in 
construction  as  other  machines  of  the  same  company  built 
to  meet  similar  conditions,  varying  only  in  the  number  of 

FIG.  8.— AIR  BLAST  TRANSFORMER 

the  fifth  unit.  Neither  the  fifth  unit  nor 
the  engine,  however,  will  be  installed  at 
present.  This  engine  is  designed  for  use 
only  in  times  of  excessively  heavy  loads, 
or  when  the  water  supply  is  abnormally 
low. 

Water  Wheels.— The  James  Leffel  Co. 
will  furnish  the  water  wheels  for  both  the 
generators  and  exciters.  There  will  be 
four  66  in.  double  turbines  of  the  type 
shown  in  Fig.  9,  directly  coupled  to  the 
generators  and  developing  1200  h.  p.  at 
an  effective  head  of  660  ft.  while  run- 

ning at  1  So  r.  p.  m.  These  wheels  are 
commonly  known  as  the  Niagara  type 
and  are  of  the  same  general  design  as 
those  which  have  been  installed  for  the 

Hydraulic  Power  &  Manufacturing  Co.  of  Niagara — the 
Cliff  plant.  Fig.  5  shows  the  details  of  the  wheel  and 
governor  construction,  the  drawings  from  which  the  above 
cut  was  made  have  since  been  slightly  changed,  in  that  the 
intake  will  be  from  the  above  wheel  where  the  air  chamber 
is  shown,  instead  of  at  the  side.  Two  36  in.  single  wheels 
will  be  directly  coupled  to  the  exciters. 

Governors. — The  Lombard  water  wheel  governor, 
will  be  used  to  secure  the  necessary  regulation,  one  on  each 
of  the  generator  wheels.  From  the  results  obtained  with 
this  governor  on  the  Leffel  wheels  at  Niagara,  a  regula- 

tion somewhat  better  than  2  per  cent  will  be  obtained 
on  the  heaviest  fluctuation.  Fig.  7  shows  the  governor 
in  detail.  The  wheels  driving  the  exciters  will  be  gov- 

erned by  a  simple  mechanical  governor.  A  special  feature 
of  the  Lombard  governors  for  this  plant  is  that  the  water 
which  actuates  the  primary  cylinder  is  filtered,  thereby 
eliminating  any  trouble  from  clogging  of  the  cylinder  or 

FIG.  9.— TURBINE 

poles  and  the  speed.  The  revolving  field  will  be  10  ft.  in 
diameter  over  all  and  will  weigh  23,500  lbs.  A  good  idea 
of  the  general  design  of  the  generators  can  be  had  from 
Fig.  6  opposite.  All  the  mechanical  construction  in  these 
machines  is  based  on  a  safety  factor  of  twenty,  ensuring 
absolute  safety  even  in  case  of  a  runaway  at  the  full  spout- 

ing velocity  of  the  water. 
There  will  be  two  exciters  of  the  multipolar  type, 

having  each  a  capacity  of  100  k.  w.  at  rated  load,  and  one 
exciter  can  furnish  sufficient  current  to  excite  the  five 
1000  h.  p.  generators.  They  will  be  entirely  independent 
in  their  operation,  being  directly  connected  to  individual 
water  wheels  running  at  600  r.  p.  m.  and  will  operate  at  a 
potential  of  125  volts. 

The  step  up  transformers  will  be  of  the  air  blast  type, 
12  in  number  and  of  250  k.  w.  capacity  each  and  con- 

nected in  delta.  The  current  will  be  delivered  to  the  low 
tension  side  at  800  volts  and  increased  to  15,000  volts. 
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In  the  substation  in  Butte  2640  k.  w.  capacity  in 
step-down  transformers  will  be  installed  of  the  same  de- 

sign as  those  in  the  main  station,  but  of  various  sized 
units  best  adapted  to  the  several  uses  for  which  they  are 
to  be  employed.  The  high  tension  side  of  these  trans- 

formers are  wound  for  13,250  volts  and  the  low  tension 
side  for  2200. 

Both  the  main  and  substation  will  be  provided  with 

"  Am.Elec. 

FIG.  10.— POLE  OF  TRANSMISSION  LINE 

two  electric  blower  sets  for  circulating  the  air  through  the 
transformers. 

The  switchboard  will  be  made  of  blue  Vermont 
marble  and  consist  of  15  panels,  divided  as  follows: 

4  generator  panels,  1  main  station  panel,  1  parallel- 
ing panel,  4  high  tension  transformer  panels,  1  exciter 

panel,  2  line  panels,  2  low  tension  transformer  panels. 
The  high  tension  portion  of  the  main  station  switch- 

board will  be  located  in  the  transformer  building  in  a  posi- 
tion where  the  attendant  at  the  main  switchboard  can  see 

it  at  all  times. 

The  panels  will  be  equipped  with  all  of  the  latest  im- 
proved instruments,  and  the  station  protected  with  Gen- 

eral Electric  lightning  arresters.  All  generator  and  low 
tension  transformer  leads  will  be  carried  under  the  floor 
between  the  generator  foundations,  and  will  be  accessible 
at  all  times  for  inspection,  as  there  is  ample  room  for  a 
man  to  walk  through  the  entire  length. 

Transmission  Line  — The  transmission 
line  will  be  20  6  miles  long.  The  poles  will 
be  of  Oregon  fir  varying  in  length  from  33  ft. 
to  60  ft.,  with  a  minimum  diameter  of  12 
ins.  at  the  top,  the  average  length  being  40  ft. 
They  are  set  105  ft.  apart  or  fifty  poles  to 
the  mile,  and  have  three  cross  arms,  two  10 
ft.  6  ins.  in  length  and  one  3  ft.  in  length. 
The  two  upper  or  long  cross  arms  are  pro- 

vided with  a  curved  angle  iron  brace  bolted 
to  the  pole  and  the  tinder  side  of  the  cross 
arms.  On  the  top  of  the  pole  and  on  the  end 
of  the  cross  arms  are  glass  pony  insulators  on 
which  barbed  wire  is  strung  for  lightning 
protection.  Glass  insulators  were  used  for 
this  purpose  to  prevent  friction  and  conse- 

quent breaking,  as  is  usually  the  case  when  the  barbed 
wire  is  attached  by  staples.  The  upper  arm  is  used  ex- 

clusively for  this  barbed  wire  line. 
The  second  or  middle  arm  is  provided  with  six  pins  to 

accommodate  two  three  wire  circuits.  The  lower  or  short 
arm  is  for  a  private  telephone  line. 

The  insulators  were  furnished  by  the  Imperial  Porce- 
lain Works,  of  Trenton,  and  are  of  the  "Redlands"  type. 

They  have  all  been  subjected  to  a  test  of  70,000  volts 

"before  and  after  glazing  (see  Fig.  12).  The  weight  of each  insulator  is  5%  lbs.,  the  diameter  6^  ins.  and  the 
height,  474  ins.  The  surface  distance  from  the  wire  to 
the  pin  is  13  ins. 

The  line  will  consist  of  six  wires  of  No.  1  B.  &  S. 

gage,  of  soft  drawn  copper.  The  copper  from  which 
this  wire  was  drawn  is  the  product  of  the  Butte  mines 
and  is  the  first  wire  for  transmission  purposes  drawn  by 
the  Waclark  Company. 

The  transposition  of  the  wires  is  accomplished  be- 
tween five  pole  spaces  or  525  ft.  The  transposition  is 

made  in  such  a  way  that  each  leg  of  the  circuits  crosses 
each  of  the  other  two  legs,  and  the  circuits,  as  a  unit,  also 
cross  each  other.  In  making  the  transposition  a  third 
cross  arm  is  used. 

The  two  circuits  can  be  used  in  multiple  or  inde- 
pendently, as  desired,  and  each  circuit  is  capable  of 

carrying  the  full  load  if  necessary.  With  the  two  cir- 
cuits in  parallel,  the  line  loss  is  less  than  7  per  cent. 
Cost. — In  this  interesting  feature  this  plant  shows  a 

remarkably  low  cost.  The  entire  cost,  including  the  two 
storage  dams  and  the  step  down  transformer  equipment 
for  the  substation,  will  be  $400,000. 

Among  the  large  contractors  for  power  are  the  Butte 
General  Electric  Company,  the  Butte  Consolidated  Street 

Railway  Company,  the  Butte  Reduction  Works,  the  Col- 
orado Smelting  Company  and  the  Montana  Ore  Purchasing Company. 

The  first  named  company  has  27,000  incandescent 
lights  connected,  all  to  be  operated  from  the  power  com- 

pany's circuits.  In  addition  it  will  install  a  rotary  con- 
verter to  furnish  current  to  its  550  volts  direct  current 

power  circuits,  and  three  100  h.  p.  induction  motors,  each 
of  which  will  be  connected  to  a  125  light  arc  dynamo. 
The  Butte  Consolidated  Street  Railway  Company  has  ar- 

ranged for  two  rotary  converters  of  similar  size  and  capa- 
city, for  the  supply  of  current  to  the  city  street  railway 

system.  The  Butte  Reduction  Works  will  install  one  325 
h.  p.,  440  volt,  revolving  field  synchronous  motor,  one  15 
h.  p.  induction  starting  motor  and  two  150  h.  p.,  440  volt 
induction  motors.  The  Colorado  Smelting  Company  has 
contracted  for  two  revolving  field, synchronous  motors,  one 
of  300  h.  p.,  164  revolutions  and  the  other  of  300  h.  p., 450 
revolutions,  both  on  the  440  volt  circuits,  and  three  15  h. 

p.  induction  starting  motors.  The  Montana  Ore  Purchas- 
ing Company,  will  install  one  300  h.  p. .revolving field, syn- 

chronous  motor  and  two  100  h.  p.  induction  motors. 
From  the  above  the  interesting  fact  will  be  noticed 
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that  the  load  in  the  Montana  Power  Company's  station  is 
divided  between  synchronous  and  induction  motors  and  a 
non-induction  load  of  incandescent  lamps,  and  conse- 

quently the  most  satisfactory  results  are  expected. 

IT  is  stated  that  a  number  of  New  York  capitalists 
propose  to  buy  the  electric  light  and  gas  plants,  and  the 
electric  railways  of  Battle  Creek  and  Kalamazoo,  Mich. , 
the  new  electric  railway  now  in  process  of  construction 
between  Battle  Creek  and  Kalamazoo,  the  electric  light 
plant  of  Albion,  the  electric  railway  and  lighting  plant 
at  Jackson,  and  the  electric  railway  of  Lansing. 
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Important  Changes  Proposed  in  Pittsburgh 

Owing  to  the  changes  in  organization  in  Pittsburgh, 
by  which  several  of  the  most  important  companies  in  that 
city  have  been  consolidated  during  the  past  two  years,  the 
two  largest  companies  in  that  city — the  Consolidated  Trac- 

tion Company  and  the  United  Traction  Company — are  con- 
templating important  changes  in  their  power  houses. 

The  Consolidated  Traction  Company,  as  stated  last 
month, has  at  present  four  power  stations, with  an  aggregate 
capacity  of  8700  amps.,  and  two  storage  battery  stations, 
with  an  aggregate  capacity  of  1000  amp.  hours.  Fortunately 
for  the  plans  of  the  company  for  new  construction,  the  pres- 

ent power  stations  were  installed  four  or  five  years  ago,  and 
the  apparatus  is,  for  the  most  part,  old  fashioned,  so  that 

no  comparatively  new  material  will  have  to  be  "  scrapped." 
In  consequence,  the  engineers  of  the  company  have  been 
free  to  adopt  the  latest  and  most  modern  methods  of  power 
generation.  As  a  result,  G.  F.  Greenwood,  the  chief  en- 

gineer of  the  company,  has  drawn  up  plans  for  a  most  sub- 

stantial station  and  power  apparatus.  Both  the  building 
and  the  apparatus  are  designed  on  quite  novel  lines,  and 
will,  it  is  claimed,  effect  a  revolution  in  station  construc- 

tion. Mr.  Greenwood,  whose  work  is  always  original,  has 
also  decided  to  employ  a  modification  of  the  three-wire 
system  for  power  distribution,  as  will  be  explained  later  on. 

The  new  power  station  of  the  company  will  be  located 
on  the  Allegheny  River,  at  the  foot  of  Twentieth  Street, 
at  a  point  about  central  to  the  system.  A  diagram  of  the 
locations  of  the  present  stations  and  new  station  was  given 
last  month  in  the  article  on  the  storage  battery  system  of 
the  company.  The  situation  is  at  the  side  of  two  railways, 
and  has  dock  facilities  on  the  Allegheny,  so  that  its  facili- 

ties for  the  receipt  of  fuel  are  excellent.  The  station  will 
be  fireproof  throughout,  by  which  is  meant  that  no  wood 
will  be  used  in  any  part  of  it,  not  even  in  the  roof.  The 
foundation  will  be  concrete  throughout,  the  outside  walls 
of  brick  with  steel  skeleton,  and  the  roof  of  steel  and  con- 

crete arches. 
The  engines  are  of  an  entirely  novel  type,  and  will  be 

built  by  the  Pennsylvania  Iron  Works  Company,  accord- 
ing to  the  specifications  of  the  company's  engineer.  They 

will  be  of  the  horizontal  cross  compound  type,  with  cylin- 

der, 30  ins.  X  54  ins-  X  48  ins.  stroke.  They  are  exceed- 
ingly compact,  and  it  is  claimed  they  do  not  occupy  as 

much  space  as  would  a  cross  compound  vertical  engine  of 
the  same  capacity.  The  cylinders  are  not  bolted  to  the 
bedplate,  but  are  of  the  overhanging  type.  This,  it  is 
believed,  will  avoid  the  strains  on  the  bedplate  due  to  the 
expansion  and  contraction  of  the  cylinders  from  their  al- 

ternate heating  and  cooling.  The  valves  are  of  the  Cor- 
liss type,  with  releasing  gear. 
The  crank  rod  is  forged  in  oue  piece,  the  bearings 

being  adjusted  by  special  devices.  The  main  journals  are 
extra  large,  and  the  bearings  are  20  ins.  in  diameter  and  40 
ins.  in  length;  this  may  seem  very  wide  for  a  90,000  lb. 
flywheel  and  a  44,000  lb.  armature,  but  the  engineers  of 
the  company  prefer  to  distribute  the  bearing  wear  over  a 
large  surface,  believing  there  is  much  less  danger  of  the 
shafting  wearing  the  bearings  to  a  dangerous  degree.  The 
crosshead  is  of  steel,  and  the  adjustment  is  made  by 
wedges  and  screws-  The  adjustment  of  the  crank  rod  is 
also  by  wedges.    The  condenser  pump  is  driven  from  the 

crank,  and  is  differential  and  double  acting.  The  pump 
cylinders  are  30  ins.  in  diameter  by  10  ins.  stroke.  The 
upper  portion  of  the  piston  rod  is  not  of  uniform  diameter, 
but  that  passing  through  the  stuffing  box  is  of  larger 
diameter  than  that  on  the  piston  itself.  In  this  way  the 
displacement  caused  by  the  entrance  into  the  cylinder  of 
the  tipper  part  of  the  rod  causes  the  maximum  effort  of  the 
engine  in  driving  the  pump  to  be  exerted  in  the  beginning 
of  the  stroke  of  pump,  and  the  effort  on  the  engine  to  be 
reduced  at  the  ends  of  the  engine  stroke,  when  the  power 
is  less. 

The  method  of  current  distribution,  as  stated,  will  be 
on  the  three  wire  system.  The  Allegheny  lines,  and  those 
in  the  western  part  of  the  city  of  Pittsburgh,  where  the 
line  has  overhead  crossings  with  other  lines,  will  be  on  the 
positive  side  of  the  system;  and  the  lines  in  the  eastern 
part  of  the  city,  where  there  are  no  crossings  with  foreign 
lines,  will  be  made  the  negative  side  of  the  system.  Each 
side  will  be  run  at  500  volts,  and  to  secure  proper  balanc- 

ing, certain  sections  of  line  will  be  so  arranged  that  they 
can  be  switched  on  to  either  the  positive  or  negative  bus 
bars.  The  tracks  which  will  form  the  neutral  side  of  the 
system  will,  of  course,  be  connected  to  a  neutral  bus  bar. 
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A  diagram  showing  the  general  arrangement  of  the 
system,  as  proposed,  is  given  in  Fig.  2.  The  position  of  the 
stations  is  such  that  the  feeders  can  as  a  general  rule  be 
economically  connected  to  the  trolley  wires  at  the  ends  of 
the  lines.  Could  this  be  done  absolutely,  it  will  be  seen  that 
every  car,  no  matter  what  its  position  on  the  line,  would  be 

Tr  □  ub  E  v  Wire 

Tro  llev  Wire 
 <Q  O  
Trdluey  Wire 

 O  
Trolley  Wire  ^ 

 o  —  

Section  Insulators  Shown  Thus 
Pdsitive  Bide 
Negative; 
Neutral 

FIG.  2— DIAGRAM  TO  ILLUSTRATE  METHOD  OF  CONNEC- 
TIONS—PITTSBURGH 

equidistant  (measured  through  its  feeders  and  return) 
from  the  source  of  supply.  Consequently  the  potential  at 
all  points  on  the  line  will  be  the  same.  In  other  words  the 
ordinary  method  of  wiring  lamps  for  constant  potential,  in 
bindings  will  be  applied  to  railway  work.  To  ensure  a 
constant  potential,  however,  due  to  the  fact  that  an  abso- 

lute adherence  to  the  plan  outlined  would  not  be  most 
economical,  on  account  of  the  additional  distance  which 
the  feeders  would  have  to  be  carried,  the  company  will 

FIG.  3.— DERRICK  FOR  REMOVING  DISCARDED  CABLE 
CONDUIT 

employ  storage  battery  station  auxiliaries  on  each  side  of 
the  system  and  located  toward  the  end  of  each  section. 

In  addition  to  the  important  changes  outlined  in  re- 
gard to  the  generation  of  power,  the  company  under  Mr. 

Greenwood's  supervision,  has  been  making  extensive  im- 
provements in  its  track,  including,  among  other  work,  the 

complete  removal  of  the  old  cable  conduit.    This  was  nec- 

essarily an  extensive  undertaking  and  in  this  work  the 
the  company  employed  a  special  traveling  derrick,  shown 
in  Figs.  1  and  3,  for  removing  the  old  cable  concrete,  after 
it  had  been  broken  up  by  blasting. 

Average  Rides  per  Capita  in  Small  Towns 

In  the  following  table  an  attempt  has  been  made  to 
show  the  number  of  times  that  the  entire  population  has 
beeu  carried  by  the  street  railway  systems  in  a  number  of 
towns  in  New  York,  Massachusetts  and  Pennsylvania, 
ranging  in  population  from  20,000  to  40,000.  It  will,  of 
course,  be  understood  that  the  figures  are  not  absolutely 
correct,  as  the  latest  population  figures  obtainable  are  for 
1890,  while  the  number  of  passengers  carried  is  for  1896. 
The  table  is  sufficiently  correct,  however,  to  give  a  fair 
idea  of  the  actual  conditions. 

In  a  number  of  cases  it  has  been  impossible  to  obtain 
the  actual  number  of  passengers  which  were  carried  within 
the  city  limits,  as  several  of  the  roads  operate  lines  to  out- 

lying districts.  This  fact  undoubtedly  accounts  for  the 
high  averages  of  Harrisburg  and  Chester,  Pa.  The  Har- 
risburg  Traction  Company  operates  aline  to  Steel  ton,  be- 

tween which  town  and  Harrisburg  there  is  a  great  deal  of 
traffic,  while  Chester  is  located  a  short  distance  from  Phila- 

delphia, and  there  is,  of  course,  a  great  deal  of  travel  be- 
tween Philadelphia  and  Chester.  It  is  interesting  to  note 

the  great  difference  in  the  average  rides  per  capita  in 
Yonkers  and  Long  Island  City.  The  high  average  in 
Long  Island  City  is  undoubtedly  due  to  the  influence  of 
the  numerous  shore  resorts  located  a  short  distance  from 

the  city  on  Long  Island  Sound.  Yonkers  has  no  such  re- 
sorts, and  furthermore  a  great  many  of  her  business  men 

do  business  in  New  York  City  and  travel  back  and  forth 
by  steam  road,  the  street  railway  companies  in  this  way 
losing  considerable  tTaffic,  It  should  also  be  mentioned 
that  the  number  of  passengers  carried  for  Cohoes,  N.  Y. , 
does  not  include  the  passengers  carried  on  the  Troy  City 
Railway,  which  road  runs  through  Cohoes. 

Average  Rides 
City                  Population  1890      Passengers  Carried  per  Capita 

Erie,  Pa  40,634  5,433-565  *34 
Harrisburg,  Pa  39  385  6,506,517  165 
Binghamton,  N.  Y.    .  .  35  005  3.381,652  96 
Yonkers,  N.  Y  32,033  2,062,085  64 
Lancaster,  Pa  32,011  2,705,556  84 
Elmira,  N.  Y  30,893  2,665,505  86 
Long  Island  City,  N.  Y.  30,506  7,086,017  232 
Altoona,  Pa  30,337  3,132,518  103 
Auburn,  N.  Y  25,858                  977,^77  3& 
Gloucester,  Mass.  .   .   .  24,651  2,393,956  97 
Newburgh,  N.  Y.   .   .   .  23,087  1,640,000  71 
Cohoes,  N.  Y  22,509                   541,667  24 
Poughkeepsie,  N.  Y.  .  .  22,206  1,829,022  82 
Fitchburgh,  Mass.     .   .  22,037  2,148,723  98 
Oswego,  N.  Y  21,842                   542,029  25 
Kingston,  N.  Y  21,261  1,527,387  71 
York,  Pa  20,793  r)I75>421  57 
Chester,  Pa  20,226  4,485,282  222 

The  Ohio  Street  Railway  Association 

The  association  of  street  railway  companies  in  Ohio 
has  recently  been  reorganized,  and  the  title  of  the  Ohio 
Street  Railway  Association  has  been  adopted  in  place  of 
the  former  title  of  the  Ohio  State  Tramway  Association. 

Ohio  contains  a  great  many  miles  of  street  railway, 
and  more  are  being  built  each  year,  and  the  officers  of  the 
association  believe  that  they  can  make  it  one  of  the  best 
and  most  progressive  in  the  United  States. 

The  by-laws  have  also  been  changed,  so  that  the  fee 
of  admission  in  the  association  is  $10,  with  dues  of  twenty- 
five  cents  for  each  regular  car  operated,  but  the  dues  are 
in  no  case  to  exceed  $15  per  annum.  This  will  enable  any 
street  railway  in  the  state,  large  or  small,  to  become  a 
member  of  the  association,  and  the  officers  expect  it  will 
soon  include  all  of  the  railroad  companies  of  the  state. 
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99 Open  Questions  before  the  Committee  on  a  Stand- 
ard System  of  Street  Railway  Accounting 

By  A.  O.  Kittredge,  F.  I.  A. 

The  action  of  the  Association  of  Street  Railway  Ac- 
countants at  Niagara  Falls  last  October,  on  the  report  of 

the  special  committee  on  a  standard  system  of  accounts, 
was  to  refer  back  to  the  enlarged  committee  the  whole 
question,  with  various  recommendations  and  suggestions. 
In  a  sense,  therefore,  everything  is  still  open,  and  yet  the 
agreement  on  certain  parts  of  the  report,  as  evidenced  by 
the  discussion  in  the  convention,  was  so  complete  as  to 

amount  to  an  approval  of  the  committee's  recommenda- 
tions. On  other  points  there  was  sufficient  difference  of 

opinion  expressed  by  those  who  took  part  in  the  discussion 
to  show  the  expediency,  if  not  the  necessity,  of  keeping 
the  questions  open  until  they  have  been  more  thoroughly 
considered. 

Two  reasons  influenced  the  action  of  the  convention 

in  the  disposal  of  the  report.  To  have  formally  adopted 
and  approved  all  or  even  a  part  of  the  recommendations  of 
the  committee  would  have  savored  of  arbitrariness  and 

would  have  given  these  companies  who  are  not  yet  repre- 
sented in  the  association  the  opportunity  to  decline  mem- 

bership, simply  because  some  of  the  plans  adopted  did  not 
entirely  conform  with  their  ideas,  and  because,  further, 
they  would  be  in  a  sense  endorsing  these  plans  by  becom- 

ing allied  with  the  organization.  Since  the  membership 

of  the  Accountants'  Association  at  present  includes  a  com- 
paratively small  portion  of  all  the  street  railway  companies 

of  the  country,  it  was  deemed  wise  to  leave  the  general 
question  open  for  at  least  a  year,  or  until  such  time  as  an 
enlarged  membership  would  give  added  force  to  any  rec- 

ommendations that  might  be  formally  adopted.  The  other 
reason,  as  already  indicated,  was  a  difference  of  opinion  on 
various  important  points. 

The  committee's  report,  it  will  be  recalled,  divided 
the  accounts  of  expenses  of  operation  into  four  classes, 
namely:  A.  Maintenance  of  Way  and  Structures;  B.  Main- 

tenance of  Equipment;  C.  Conducting  Transportation,  and 
D.  General  Expenses.  The  first  question  that  arose  at 
Niagara  Falls  was  as  to  the  sufficiency  of  these  divisions. 
Should  there  be  four,  as  suggested  by  the  committee,  or 
more  ?  Quite  a  discussion  followed  with  reference  to  the 
first  subdivision,  Maintenance  of  Way  and  Structures. 
Several  members  argued  for  a  division  of  this  into  two 
groups — one  Maintenance  of  Way  and  the  other  Mainte- 

nance of  Structures.  The  vote  on  this  was  one  of  the 
first  taken  with  respect  to  the  report,  and  it  was  preceded 
by  careful  explanations  that  the  vote  in  any  event  would 
only  convey  to  the  new  committee  the  sentiments  of  the 
Association  and  in  no  respect  would  it  be  an  adoption  of 
the  report.  At  the  end  of  a  discussion  that  lasted  nearly 
an  hour,  the  vote  showed  that  those  in  favor  of  the  com- 

mittee's recommendation  largely  outnumbered  those  in 
favor  of  dividing  this  head. 

That  there  are  strong  arguments  for  separating  into 
two  groups  the  accounts  gathered  in  the  A  division  was 
very  frankly  admitted,  even  by  those  who  voted  in  favor 
of  keeping  the  accounts  in  a  single  group.  Some  of  these 
arguments  were  presented,  but  the  discussion  did  not 
extend  to  a  point  to  be  exhaustive.  The  difference  in  the 
character  of  buildings  used  by  different  roads  was  referred 
to,  but  I  do  not  recall  that  any  reference  was  made  to  the 
character  of  the  buildings  employed  by  the  same  road  at 
different  periods  of  its  existence,  taking  the  company,  for 
example,  first  at  the  beginning  of  its  operations,  and  then 
as  we  find  it  housed  after  a  time,  when  a  considerable  ac- 

cumulation of  profits  has  been  made.  True  it  is  that  the 
roadway  is  similarly  improved,  under  like  conditions, 
sometimes  even  to  the  extent  of  complete  reconstruction. 
There  is  a  limit,  however,  to  what  is  done  in  the  roadway 
itself,  determined  by  well  defined  rules  of  economical  oper- 

ation. In  the  matter  of  buildings,  there  is  an  influence 
exerted  by  the  environment  of  the  structures  that  is  alto- 

gether different  in  character.  As  the  towns  and  cities 
grow,  and  as  the  lots  about  the  structures  first  erected  by 
the  railway  company  come  to  be  covered  with  buildings 
of  the  better  class,  there  is  the  disposition,  if  not  the 
necessity,  when  it  conies  to  rebuilding,  to  construct  upon  a 
handsomer  and  more  elaborate  scale  than  mere  use  would 
require,  with  certain  features  of  architectural  decorations 
that  would  not  have  prevailed  had  not  the  surrounding 
land  been  covered  with  good  structures.  This  would 
seem  to  indicate  that  the  two  accounts,  or  two  divisions  of 
the  one  general  account,  do  not  always  progress  upon 

parallel  lines. 
The  committee  making  its  report  laid  down  at  the  out- 
set, in  very  precise  terms,  the  principle  which  had  guided 

it  in  arranging  the  classification  of  accounts  submitted.  It 
recognized  that  certain  expenditures  have  to  do  with  the 
physical  condition  of  the  property,  while  others  are  strictly 
operating  expenses.  This  general  rule  was  referred  to  re- 

peatedly in  the  discussion,  and  the  application  of  it,  or 
rather  the  testing  of  certain  questions  by  reference  to  it, 
made  clear  various  points  which  otherwise  would  have  been 
difficult  of  adjustment.  Some  of  the  members,  however, 

appeared  at  times  to  be  confused  in  the  effort  to  discrimi- 
nate between  repairs  and  renewals,  even  after  other  dis- 

tinctions had  been  made  clear. 

The  subject  of  depreciation  was  not  directly  acted 
upon,  although  one  speaker  referred  particularly  to  what 
is  done  in  European  practice,  and  one  of  the  members 
from  Canada  also  dwelt  upon  the  importance  of  making 

proper  reserves  for  depreciation  of  plant,  and  the  commit- 
tee mentioned  it  as  something  yet  to  be  considered.  After 

dividing  expenditures  into  the  two  general  classes  named, 
one  having  to  do  with  the  physical  condition  of  the  prop- 

erty and  the  other  relating  merely  to  operations,  there 
still  remains  for  the  consideration  of  the  association,  it 
would  seem,  a  monthly  charge  into  expenses  of  operation 
of  an  amount  equal  to  the  estimated  depreciation  of  plant, 
thus  establishing  the  suggested  reserve. 

Street  railway  accounting,  which  at  best  is  compara- 
tively new  in  its  applications,  has  come  into  existence  fol- 

lowing the  classified  work  of  the  steam  railroads,  and  under 
the  auspices  of  the  several  State  Boards  of  Railway  Com- 

missioners. The  laws  creating  these  bodies,  which  make 
their  own  rules,  were  passed  with  special  reference  to  the 
steam  roads.  It  transpired  in  the  discussion  at  Niagara 
Falls  that  in  various  respects  the  conditions  and  require- 

ments of  electric  lines  and  steam  roads  are  unlike,  and 
that  even  in  the  mere  classification  of  expenses,  variations 
must  be  made  from  a  general  rule  in  order  to  be  equally 
fair  to  each  of  the  two  systems.  For  example,  in  the  mat- 

ter of  the  removal  of  ice  and  snow.  On  the  tracks  of  an 
electric  line  through  an  asphalted  street  in  the  city,  it  is 
one  thing,  whereas  in  a  valley  among  the  mountains  or  on 
the  broad  prairie,  in  the  case  of  a  steam  road,  it  is  quite 
another  thing.  The  removal  of  snow  and  ice,  from  the 
standpoint  of  those  having  to  do  with  steam  roads,  is  prac- 

tically the  same  as  repairing  a  washout,  which  has  taken 
away  a  portion  of  the  track.  Therefore  it  is  classified  as  a 
maintenance.  On  the  other  hand,  in  the  case  of  a  track 

through  a  city  street  the  removal  of  snow  and  ice  is  some- 
thing else  entirely,  for  in  such  a  case  there  is  no  destruc- 

tion of  track;  instead  there  is  an  obstruction  to  operation. 
Therefore  it  would  appear,  as  certain  members  claimed,  it 
properly  belongs  with  electric  lines  to  the  Conducting  of 
Transportation. 

However,  all  the  tracks  of  electric  lines  do  not  run 

through  asphalted  streets  in  cities.  With  the  wider  ex- 
tension of  electric  lines,  the  conditions  under  which  many 

of  them  are  operated  are  very  much  more  like  those  of  the 
steam  roads,  and  that  leads  to  this  suggestion,  that  in  this 
regard,  as  well  perhaps  as  in  some  others,  the  application 
of  fixed  rules  ought  to  be  varied  according  to  the  condi- 

tions of  the  roads,  that  no  hard  and  fast  rule,  arbitrarily 

dividing  roads  into  two  classes — steam  and  electric — can  be 
made  to  answer.  This  is  one  of  the  points  upon  which  a 
conference  with  the  State  Boards  of  Railroad  Commission- 

ers will  very  probably  be  had. 
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The  wide  diversity  of  conditions  under  which  electric 
railways  are  operated,  for  example,  some  of  them  making 
their  own  power,  and  maintaining,  therefore,  extensive 
steam  power  plants,  others  buying  their  power  from  other 
railway  companies  or  special  power  companies,  and  still 
others  obtaining  their  power  from  their  own  water  power 
plants,  was  strikingly  brought  out  in  the  discussion  in  the 
convention,  with  the  result  of  suggesting  this  thought, 
that  inasmuch  as  these  differences  are  perhaps  fewer  in 
number  and  less  sharply  defined  at  present  than  they  will 
be  a  little  later  as  the  industry  is  still  further  developed, 
alternative  classifications  in  the  standard  system  would  be 

expedient,  thus  adding  to  the  elasticity  of  the  form,  as  de- 
vised by  the  committee.  It  is  very  probable  that  special 

power  plants  will  increase  in  number,  and  that  with  power 
to  be  bought  at  reasonable  rates  still  more  lines  than  at 

present  will  find  it  profitable 'in  the  future  to  buy  power. 
With  water  power  more  and  more  utilized  for  the  opera- 

tion of  electrical  plants,  the  supply  from  this  source  is 
likely  also  to  be  an  increasing  quantity.  The  discussion 
in  the  convention  referring  to  this  point,  it  would  seem, 
no  more  then  touched  upon  what  it  is  expedient  to  con- 

sider before  completing  the  details  of  a  standard  system. 
Park  properties  and  amusements  in  the  neighborhood 

of  the  terminals  of  street  railways  have  exerted  an  im- 
portant influence  in  the  past  upon  the  business  of  the 

many  roads  which  have  successfully  employed  them,  and 
are  likely  to  be  an  important  factor  in  the  development  of 
various  properties  for  some  time  to  come.  The  discussion 
of  this  point  in  the  convention  developed  a  radical  difference 
of  opinion  concerning  the  particular  accounts  that  should 
receive  the  charges  in  way  of  expenses  and  the  credits  in 
way  of  income.  While  this  matter  was  discussed  at  con- 

siderable length,  the  result  reached  was  so  indefinite,  that 
it  also  seems  to  be  a  point  that  will  surely  come  up  for 
further  consideration  whenever  the  general  scheme  is 
again  under  debate.  In  the  estimation  of  some  members, 
parks  and  amusement  schemes  in  general  are  only  features 
of  advertising  and  in  the  accounts  are  to  be  treated  as  such. 
Advertising,  however,  ordinarily  considered,  is  an  out- 

right expense  without  anything  remaining  upon  which  an 
inventory  value  might  be  placed.  In  the  case  of  parks, 
however,  there  are  real  estate  values,  buildings  and  various 
improvements  which  also  have  a  value  in  themselves,  and 
in  this  respect  are  unlike  anything  that  is  ordinarily 
classed  as  advertising.  Hence  the  complication  of  the 
question . 

The  treatment  of  power  sold  was  a  point  on  which  at 
the  outset  some  in  the  convention  had  opposing  ideas,  and 
that  part  of  the  report  which  referred  to  this  matter  was 
one  of  the  few  that  were  really  modified  by  the  convention. 
It  was  very  generally  agreed,  after  the  question  was  fairly 
understood,  that  the  cost  of  the  power  sold,  irrespective  of 
the  price  at  which  it  is  sold,  should  be  subtracted  from  the 
cost  of  power  produced.  If  a  profit  is  made  on  the  power 
sold,  it  is  to  appear  under  the  proper  head  in  Income  Ac- 

count. This  principle  is  likely  to  be  still  further  ex- 
ploited in  view  of  still  other  branches  of  manufacture  in 

which  railway  companies  sometimes  engage. 
Analogous  to  this  question,  and  one  which  was  very 

briefly  treated  at  the  convention,  is  that  of  stores  of  ma- 
terials on  hand.  Different  plans  of  caring  for  stores  and 

keeping  tbe  accounts  of  stores  were  referred  to  in  the  dis- 
cussion, but  such  a  diversity  of  opinion  was  shown  to 

prevail  that  some  definite  recommendation  upon  this  point 
is  likely  to  be  included  in  the  next  report  that  is  submitted. 

It  transpired  in  the  discussion  that  various  items  very 
common  in  the  accounting  of  street  railways  were  entirely 
omitted  from  the  classification  submitted  by  the  committee. 
Some  of  these  were  of  a  character  to  be  considered  unim- 

portant in  themselves,  and  others  of  a  kind  to  readily  find 
places  as  sub-heads  under  one  or  another  of  the  general 
divisions  presented.  Still  others,  however,  were  of  more 
importance  in  character.  Among  the  latter  may  be  men- 

tioned the  treatment  of  the  cost  of  leased  cars,  wherein  the 
rental  paid  may  be  regarded  as  something  in  lieu  of  re- 

pairs that  would  be  niadg  if  the  company  owned  the  cars, 

Another  item  was  bridge  rentals,  and  tolls  on  bridges, 
which  street  railway  companies  are  frequently  required  to 
pay.  Still  other  items  were  the  heating  of  car  houses 
and  the  cost  of  experiments,  more  or  less  of  which,  it  is  to 
be  supposed,  are  in  progress  at  all  times  among  the  larger 
and  more  enterprising  companies.  Electrolysis,  a  diffi- 

culty in  the  nature  of  damages  to  adjacent  property  that 
has  not  yet  been  fully  investigated,  and  that  so  far  has 
not  come  before  the  courts  for  adjudication,  and  which  is 
costing  companies  in  various  parts  of  the  country  a  good 
deal  of  money,  was  still  another  of  the  items  that  members 
suggested  should  be  considered  by  the  new  committee. 
Various  modifications  in  verbiage,  and  in  a  few  cases  the 
substitution  of  one  name  for  another,  were  likewise  sug- 

gestions that  were  made  in  discussion,  all  of  which  will  no 
doubt  be  considered  by  the  committee,  or  come  up  for  dis- 

cussion at  later  meetings. 

The  trailer  to  the  committee's  report  referred  to  cer- 
tain items  of  expenditure  to  be  substracted  from  ascer- 

tained earnings  instead  of  being  charged  up  among  the 
regular  expense.  The  question  of  the  necessity  of  this 
treatment  of  a  certain  class  of  expenditure  and  the  expe- 

diency of  this  method,  which  in  a  sense  is  opposed  to  the 
usual  rules  and  methods  of  modern  accountancy, are  points 
that  no  doubt  the  committee  will  consider  at  length  before 
making  its  report.  It  would  seem  that  the  plan  of  making 
deductions  from  determined  results  in  this  way  had  its 
original  precedent  in  the  necessity  of  bringing  into  the 
account  certain  items  that  otherwise  would  have  been 
omitted,  These  deductions  also  include  certain  items 
which  in  many  cases  are  not  so  readily  provided  for  in  the 
going  accounts  of  a  company  as  to  be  easily  taken  care  of  by 
anyone  save  those  who  have  had  special  experience.  But 
better  methods,  it  would  seem,  are  readily  available. 

The  trailer  came  before  the  convention  at  a  late  hour, 
when  no  one  felt  that  there  was  time  to  spare  for  exhaust- 

ive discussion.  The  committee  merely  explained  that  it 

had  not  used  the  term  "  Fixed  Charges,"  but  instead  pre- 
ferred the  expression  "Deductions  from  Income."  The 

deductions  mentioned  are  taxes,  including  all  taxes  on  real 
and  personal  property  used  in  the  operation  of  the  road, 
franchise  taxes,  taxes  upon  gross  earnings  and  capital 
stock,  car  licenses,  and  wagon  and  vehicle  licenses.  There 
was  mentioned  also  the  deduction  for  interest,  includ- 

ing interest  on  funded  debt  and  interest  on  floating 
debt. 

In  the  abstract  it  would  seem,  as  above  indicated,  that 
this  method  of  treating  certain  expenses  is  a  makeshift, 
and  that  thorough  and  adequate  classification  would  make 
proper  provision  for  all  these  expenses  in  the  going 
accounts,  so  that  every  balance  sheet  — the  thought  being 
that  balance  sheets  should  be  shown  as  often  as  once  a 

month — would  show  the  actual  condition  of  the  company 
at  that  date,  without  anything  to  be  brought  in  subse- 

quently. If  the  form  of  annual  report  required  to  be  filed 
with  the  state  officers  demands  this  sort  of  treatment  of 
the  items  specified,  then  the  reports  must  be  so  constructed 
until  such  a  time  as  the  better  accounting  of  the  companies 
demonstrates  to  the  authorities  that  the  items  can  be  better 
and  more  logically  arranged. 

Evidently  some  of  these  points  were  in  mind  at  the 
time  the  committee  prepared  its  report, for  there  are  enum- 

erated among  the  questions  left  open  for  the  consideration 
of  the  new  committee,  the  following:  the  pro-rating 
monthly  of  the  yearly  expense  of  water,  taxes,  insurance, 
interest,  or  any  other  charge  that  it  would  be  desirable  to 
pro-rate;  the  method  of  making  charges  in  operating  ex- 

penses; the  extent  that  detailed  and  statistical  information 
should  be  furnished;  the  annual  charge  for  depreciation; 
and  the  creation  of  a  sinking  fund  therefor,  with  the 
amount  so  set  aside  put  into  a  safe  interest  earning  invest- ment. 

However,  we  look  at  it,  very  much  has  been  done  by 
the  original  committee  on  a  Standard  System  of  Railway 
Accounts,  more  perhaps  than  was  ever  before  accom- 

plished in  the  same  length  of  time  by  any  similar  commit- 
tee entrusted  with  the  accounting  problems  of  a  great  in-* 
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dustry.  Their  work  so  thoroughly  done  has  also  served 
to  show  how  much  more  there  is  that  it  is  expedient  to  do. 

The  new  committee  will  begin  its  work  under  most 
favorable  auspices, having  on  the  one  hand  the  benefit  of  the 
investigations  made  by  those  of  its  members  who  composed 
the  original  committee,  and  on  the  other  hand  the  compre- 

hensive discussion  of  the  convention  to  which  the  report 
was  submitted,  and  its  cordial  approval  of  the  method  pur- 

sued and  general  residts  produced.  Street  railway  ac- 
countants throughout  the  country  are  more  alive  at  present 

to  the  importance  of  the  work  which  this  committee  has  in 
hand  than  ever  before,  and  are  likely  the  present  year, 
therefore,  to  assist  in  the  effort  far  more  than  they  were 
able  to  assist  in  what  was  done  last  year. 

Notes  on  Street  Railway  Accounting 

The  committee  now  in  charge  of  the  important  work 
of  a  standard  system  of  accounts  is  composed  of  the  three 
street  railway  accountants  constituting  the  original  com- 

mittee, namely:  C.  N.  Duffy,  of  St.  Louis;  W.  F.  Ham, 
of  Brooklyn,  and  J.  F.  Calderwood,  of  Minneapolis,  to- 

gether with  two  new  members,  H.  L.  Wilson,  of  Boston, 
and  H.  J.  Davies,  of  Cleveland.  Some  little  discussion 
occurred  in  the  convention  with  respect  to  the  composition 
of  the  committee  for  the  present  year.  It  seemed  to  be  the 
opinion  of  the  original  committee  that  it  would  be  advan- 

tageous to  the  association  to  have  the  committee  for  the 
present  year  made  of  new  timber,  their  argument  being 
that  in  a  sense  they  had  exhausted  their  own  thought 
upon  the  subject.  This  suggestion,  however,  did  not  find 
favor  with  the  convention,  as  was  shown  by  the  assertion 
of  one  member  that  if  an  entirely  new  committee  were  ap- 

pointed it  would  probably  result  in  the  presentation  of  an 
entirely  new  report  a  year  hence.  This  fact  is  alluded  to 
as  showing  how,  from  one  point  of  view  at  least,  every 
question  connected  with  the  subject  of  standardization  of 
accounts  was  regarded  by  the  convention  as  still 
open.  However,  the  wisdom  of  the  convention  insisted 
that  the  old  committee  be  continued  so  that  there  need 
not  be  an  entirely  new  report  prepared.  The  compromise 
offered  by  one  of  the  members  of  the  old  committee,  that 
it  be  somewhat  reinforced  was  readily  agreed  to. 

*  *  * 

Concerning  the  selection  of  additional  members  of  the 
committee,  one  special  consideration  was  brought  to  the 
attention  of  the  convention,  which  was  to  the  effect  that 

the  membership  of  the  committee  should  be  geographic- 
ally distributed  in  a  way  not  only  to  be  representative,  in 

the  sense  of  bringing  to  bear  upon  its  work  an  intimate 
acquaintance  with  methods  prevailing  in  different  parts  of 
the  country,  but  also  to  be  in  position  to  exert  an  influence 
upon  the  various  State  Boards  of  Railroad  Commissioners, 
under  whose  general  auspices  much  of  the  accounting 
work  of  street  railways  must  be  done,  and  the  ultimate 
decision  of  which  must  be  taken  into  account  in  settling 
many  of  the  questions  now  remaining  open.  The  sugges- 

tion was  also  made  that  for  effective  work  the  committee 
ought  not  to  be  made  too  large.  Accordingly,  it  was  in- 

creased from  three  to  five,  and,  as  will  be  seen  by  the  list 
just  given,  is  composed  of  men  residing  in  Massachusetts, 
New  York,  Ohio,  Missouri  and  Minnesota,  respectively. 

*  *  * 

The  new  committee  has  had  no  meeting  as  yet.  Com- 
paratively little  has  been  undertaken,  so  far,  even  by  cor- 

respondence. In  fact  all  of  its  members  are  too  busy  at 
present  with  annual  statements  and  other  features  of  work 
peculiar  to  the  turn  of  the  year,  to  have  any  time  to  devote 
to  this  subject.  Three  of  them  have  been  personally 
superintending  the  installation  of  the  standard  system  for 
their  companies.  Further,  the  foundation  of  the  com- 

mittee's work  has  been  lacking  until  very  recently.  The 
verbatim  report  of  the  discussion  at  the  Niagara  Falls 
convention  did  not  reach  the  members  of  the  committee 

until  December.  It  was  the  first  communication  convey- 
ing to  them  officially  the  suggestions  and  recommenda- 

tions made  by  the  convention. 

*  *■  * 

The  following  suggestions  of  discussions  for  the  pur- 
pose of  helping  the  work  of  the  committee  on  standardiza- 

tion are  made  by  Mr.  Calderwood,  a  member  of  the  com- mittee: 

"Start  a  discussion  of  the  best  manner  of  collecting  the  items  of 
both  labor  and  material  and  of  bringing  them  up  to  the  classifica- tion of  accounts.  This  work  necessitates  both  books  and  sheets  of 
special  rulings.  Start  also  a  discussion  of  what  form  of  statement 
best  brings  the  true  condition  of  the  cost  of  operation  to  the  atten- 

tion of  the  practical  street  railway  operator.  What  we  most  need 
now,  in  connection  with  our  classification,  it  seems  to  me,  is  a 
standard  form  for  each  of  our  different  statements.  As  a  fact,  every 
road  has  almost  an  endless  number  of  printed  forms;  forms  that  in 
many  cases,  when  carefully  analyzed,  present  a  beautiful  conglom- 

eration of  unreliable  statistics  that,  as  a  fact,  are  of  little  or  no 
practical  benefit,  and  which  tend  to  confuse  rather  than  to  en- 

lighten. There  are  two  fundamental  and  practical  statements  which, 
to  my  mind,  are  of  benefit  to  every  street  railway  operator.  Un- 

derlying both  of  these  statements  is  this  fact,  that  the  cost  of  opera- 
tion is  made  up  of  two  items — labor  and  material.  The  first  of  these 

two  divisions — labor — constitutes  at  least  80  per  cent  of  the 
entire  cost.  The  first  statement,  therefore,  should  show  minutely, 
a  classified  comparison  of  pay  rolls,  comparing  one  pay  roll  with  an- 

other, and  the  pay  rolls  of  one  month  with  another.  For  the  second 
— materials — I  would  suggest  two  statements,  one  showing  the  clas- 

sification of  the  accounts  and  costs  of  the  articles  purchased  the  items 
of  which  would  come  through  the  purchasing  agent.  The  sec- 

ond would  be  a  material  statement  coming  from  the  storekeeper, 
showing  the  classification  and  cost  of  material  delivered.  These  last 
two  statements  taken  together.are  very  important  because  they  enable 
the  management  to  compare  their  purchases  with  the  actual  con- 

sumption and  thereby  keep  a  check  on  surplus  stock.  These 
several  comparative  statements  of  labor  and  material  are  to  my 
mind  the  keynotes  to  economy  in  operation.  In  comparison,  all 
other  statements  in  connection  with  operation  are  mere  auxil- 

iaries." 
#jc  sfe 

"The  proof  of  the  pudding  is  in  the  eating,"  is  the  way in  which  Mr.  Calderwood  introduced  the  announcement 
that  on  Jan.  1 ,  his  company  would  change  its  accounting 
classification  to  conform  to  the  standard  system  promul- 

gated by  the  Street  Railway  Accountants'  Association. 
%  ,  ̂  

A  letter  received  late  in  December  from  C.  N.  Duffy, 

secretary  and  treasurer  of  the  Citizens'  Railway  Company, 
St.  Louis,  with  reference  to  the  use  of  the  recommenda- 

tions of  the  committee  by  the  companies  in  his  charge, 
gives  the  following  interesting  facts: 

"  On  Jan.  1,  1898,  I  shall  put  into  operation  the  standard  sys- 
tem of  street  railway  accounts  as  recommended  by  the  Street  Rail- 
way Accountants'  Association  at  their  convention  held  in  Niagara 

Falls,  in  October  last.  The  thirty-nine  operating  expense  accounts 
as  scheduled,  I  shall  condense  into  sixteen  ledger  accounts,  carried 
on  the  ledger,  being  the  number  of  ledger  accounts  I  have  always 
used,  and  169  items  carried  on  a  'Distribution  of  Operating  Ex- 

penses Book,'  for  the  purpose  of  showing  fully  and  completely  the detailed  and  statistical  information,  as  has  always  been  my  practice. 
I  have  found  it  entirely  practical  and  comparatively  easy  to  adapt 
my  system  of  accounts  to  conform  with  the  system  recommended 
by  the  Accountants'  Associstion  to  the  permanent  committee.  The 
system  can  be  conformed  to  without  disturbing  any  system  now  in 
use,  without  discarding  the  ruled  account  books  and  without  any 
expense  further  than  the  cost  of  the  necessary  printed  instructions 
and  the  'Distribution  of  Operating  Expenses  Book.'  It  is  not  nec- 

essary to  change  the  accounts,  thereby  rendering  a  comparison  of 
the  operation  of  the  road  in  1898  valueless  and  impossible  as  com- 

pared with  1S97.  At  least  I  have  not  found  it  necessary  to  make 
such  changes.  Objections  of  this  kind  would  be  the  only  ones 
possible  against  adopting  and  using  any  standard  system.  Any  ad- 

dition or  changes  that  may  be  finally  made  by  the  permanent  com- 
mittee can  easily  be  conformed  to  by  pursuing  the  same  general 

method  that  I  have  made  use  of." 
*  *  * 

Other  prominent  companies  which  have  adopted  the 
system  include  the  following:  Cleveland  Electric  Railway 
Company,  Union  Depot  Railway,  Missouri  Railway  and 
Lindell  Railway,  all  of  St.  Louis;  the  Toledo,  Bowling 
Green  &  Fremont  Railway  Company,  Toledo;  the  Ham- 
ton  Street  Railway  Company,  Hamilton,  Ont.,  and  the 
United  Traction  Company,  Pittsburgh,  Pa. 
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LEGAL  NOTES  AND  COMMENTS 

Edited  by  J.  Aspinwaix  Hodge,  Jr.,  and  George 
L.  Shearer,  oe  the  new  york  bar 

The  Courts  and  Street  Railways 

Some  recent  statutes  and  a  number  of  decisions  recently 
rendered  by  the  courts  are  food  for  reflection,  especially  to 
any  one  who  takes  a  broad  view  of  the  legislative  and  legal 
controversies  in  which  street  railways  are  involved.  We 
have  recently  seen  equity  judges,  both  at  trial  term  and 
in  appellate  courts,  passing  upon  many  questions  which 
would  seem  to  be  without  the  purview  of  a  legal  training 
and  beyond  the  legitimate  functions  of  a  judicial,  in  dis- 

tinction from  a  legislative,  body. 
The  Constitution  of  the  United  States  provides  that 

the  executive,  judicial  and  legislative  functions  of  the  Gov- 
ernment shall  be  exercised  by  entirely  distinct  depart- 

ments. In  various  forms  these  restrictions  upon  the 
powers  of  each  department  have  found  their  way  into  the 
state  constitutions.  In  New  York,  for  example,  Article  3, 

Section  1  of  the  Constitution  provides  that  "  the  legislative 
power  of  the  state  shall  be  vested  in  the  Senate  and  Assem- 

bly;" and  this  has  been  construed  by  the  highest  court  in 
the  state  to  mean  that  the  sole  power  to  legislate  is  vested 
in  the  legislature  and  it  shall  have  absolutely  no  other 

power. — {People  v.  Keeler,  99  N.  Y.  4.J6;  2  N.  E.  Rep. 
620;  People  vs.  Webb,  5  N.  Y.  Supp.  855. )  It  has  also 
been  held  that  this  power  to  legislate  cannot  be  delegated. 
So  where  an  act  was  passed  providing  that  it  should  not 
become  a  law  until  approved  by  a  vote  of  the  people,  it  was 
held  to  be  unconstitutional,  on  the  ground  that  the  repre- 

sentatives of  the  people  had  had  placed  upon  them  the  respon- 
sibility of  legislation,  and  they  could  not  get  rid  of  this 

duty  by  delegating  the  power,  even  to  their  own  constitu- 
ents who  had  placed  the  responsibility  upon  them. — (Barfo 

v.  Him  rod,  8  N.  Y,  483.) 
With  these  general  propositions  in  mind  it  is,  at  a  first 

glance,  rather  surprising  to  read  the  opinions  of  judges 
who  are  passing  upon  the  expediency  of  building  overhead 
or  underground  tunnels  through  great  cities,  determining 
whether  or  not  it  is  proper  to  have  certain  tracks  laid  across 
the  entrance  of  a  great  iuterurban  bridge;  deciding  as  to 
how  far  it  is  expedient  for  the  city  to  issue  bonds  for  the 
construction  of  municipal  rapid  transit  facilities;  passing 
upon  the  question  of  the  necessity  of  gates  at  street  cross- 

ings to  preserve  the  safety  of  the  public;  determining 
whether  street  railroads  should  be  compelled  to  cross  the 
tracks  of  a  steam  road  in  a  village  at  grade,  by  an  under- 

ground tunnel,  or  by  an  overhead  construction. 
Manifestly,  the  first  answer  one  would  be  likely  to 

make,  to  the  question  as  to  whether  the  determination  of 
these  questions  were  the  exercise  of  legislative  or  of  judi- 

cial functions  would  be  that  they  were  strictly  legislative. 
The  street  railroads  in  every  state  are  materially  inter- 

ested in  the  decision  of  the  question  as  to  whether  various 
decisions  of  the  lower  courts  of  such  questions  are  to  be 
held  valid  by  the  courts  of  last  resort;  and,  of  course,  if 
these  questions  are  purely  legislative  then  any  statute  pro- 

viding for  their  determination  by  the  judicial  department 
of  the  government  is  unconstitutional. 

The  tendency  of  recent  legislation  and  judicial  deci- 
sions is  to  give  to  the  courts  the  determination  of  many  of 

these  questions,  and  to  uphold  that  course  when  its  consti- 
tutionality is  attacked. 

There  is  much  to  be  said  on  both  sides.  One  of  the 
principal  reasons  for  sending  these  matters  to  the  courts 
for  determination,  is  one  of  the  best  arguments  in  favor  of 
so  doing.  It  arises  out  of  the  fact  that  the  men  on  the 
bench  are,  ordinarily,  men  who  can  be  better  trusted  to  de- 

cide fairly  between  the  public  and  the  railroad  companies, 

•Communications  relating  to  this  department  may  be  addressed  to  the editors,  Johnston  Building,  30  Broad  Street,  New  York. 

and  to  decide  less  affected  by  extraneous  considerations 
than  are  the  ordinary  state  legislators.  They  are  further 
removed  from  politics,  are  less  under  the  control  of  bosses 
and  the  influence  of  large  corporations,  and  what  they  do 
they  have  to  give  a  reason  for,  and  their  reasons,  often- 

times, have  to  be  reviewed  by  higher  appellate  tribunals. 
Experience,  too,  has  shown  that  on  the  whole  their  deci- 

sions in  such  matters  are  equitable. 
On  the  other  hand,  it  is  contended,  and  with  much 

force,  that  the  questions  thus  passed  upon  by  the  judges, 
are  questions,  the  proper  determination  of  which  depends 
upon  special  training,  far  removed  from  that  required 
by  the  practitioner  at  the  bar  or  the  judge  on  the 
bench.  He  should  know  the  law  and  how  to  apply  it  and 
all  its  intricacies,  but  he  is  not  a  trained  engineer  or  experi- 

enced railroad  man  or  an  expert  on  electricity  or  steam 
power,  and  what  is  true  of  a  single  judge  is  even  truer  of 
a  bench  of  judges.  It  is  said  with  justice  that  the  sending 
of  such  questions  to  the  courts  tends  to  divert  the  judges 
from  their  specialty — the  study  of  law  in  which  they 
should  be  wholly  occupied. 

The  expediency  of  the  method  of  determining  these 
questions  by  judicial  authority  has  little  bearing  upon  the 
decision  of  the  constitional  question  involved;  except  that 
officers  of  street  railways  will  need  to  consider  carefully 
the  question  of  expediency  before  deciding  in  any  given 
state  which  side  of  the  constitutional  question  they  would 
prefer  to  take  before  the  courts. 

A  judge  in  Connecticut,  who, recently,  under  a  statute, 
passed  upon  some  of  these  questions  was  overruled  by  the 
appellate  tribunal  on  the  precise  ground  which  we  have 
stated,  to  wit,  that  it  was  an  attempt  to  legislate  by  the 
court  instead  of  by  the  only  duly  and  constitutionally 
authorized  body — the  legislature. 

In  Pennsylvania,  during  the  month,  a  decision  in  a 
case  affecting  the  necessity  or  propriety  of  a  grade  crossing 
is  typical  of  the  decisions  in  that  state  which  have  been 
affirmed  by  the  higher  courts.  {Perkiomen  R.R.  v.  College- 
ville  Elec.  St.  R.R.  et  al.)  There  the  learned  judge  dis- 

cusses all  the  questions  which  would  ordinarily  be  consid- 
ered by  the  village  authorities;  passing  upon  them  under 

the  act  of  187 1,  which  provides  that  a  town  council  cannot 
establish  a  grade  crossing  unless  the  courts  approve  of  it. 

In  New  York,  the  constitutionality  of  a  somewhat 
similar  statutory  provision  was  directly  called  in  question, 
and  the  court  decided  adversely  to  the  contention  that  the 
act  was  invalid.  {People  v.  L.  I.  R.  R.  Co.,  134.  N.  Y.506.) 

The  court  says  :  ' '  No  legislative  power  was  given  to  the 
' '  court.  But  the  statute  made  the  erection  and  operation 
' '  of  gates  by  railroad  companies  at  places  coming  within 
' '  those  mentioned,  dependent  upon  the  necessity  of  them 

"  for  the  safety  of  travel  upon  the  streets,  to  be  ascer- 
"  tained  and  determined  in  the  manner  provided;  and  when 
"  the  order  is  so  made  by  the  court,  the  statute  is  effectual 
"  to  enforce  the  compliance  with  it.  The  creation  of  the 
' '  power  to  determine  the  necessity  of  such  safeguards  at 
' '  intersection  of  railroads  with  streets  was  legislative,  and 
"  the  exercise  of  the  power  so  given  is  judicial.  The  re- 
' '  suit  of  the  latter  in  the  manner  prescribed  is  the  condi- 
' '  tion  upon  which  the  application  of  the  statute  is  made 
"  effectual.  And  whether  or  not  there  may  be  any  better 
' '  or  more  reasonable  method  of  accomplishing  it,  is  solely 
"  a  legislative  question." 

One  thing  is  very  clear,  that  there  is  or  should  be  a 
limit  to  the  power  of  the  courts  to  exercise  these,  at  least, 
quasi  legislative  functions,  for  if  it  were  broadly  held  that 
the  legislature  could  pass  any  act,  leaving  the  question  as 
to  whether  the  surrounding  circumstances  made  it  neces- 

sary or  expedient  for  the  act  to  become  operative,  then  it 
is  obvious  that  they  might  insert  such  clauses  in  all  their 
statutes  as  to  practically  place  the  duty  and  responsibility 
upon  the  courts  of  legislating  upon  all  questions  ordi- 

narily brought  before  the  legislature.  It  seems  also  cer- 
tain that  this  line  can  never  be  clearly  defined,  but  much 

may  be  done  to  check  the  tendency,  when  it  has  reached 
a  reasonable  limit,  beyond  which  it  seems  now]  very  likely 
to  go.  H. 
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CHARTERS,  ORDINANCES,  ETC. 

Illinois. — A  street  car  corporation  accepting  a  franchise,  which 
requires  the  payment  of  certain  license  fees,  is  bound  to  pay  such 
fees,  though  other  corporations  operating  cars  in  the  same  city  are 
required  to  pay  less  fees. 

A  city  council  in  granting  a  franchise  to  a  street  car  company 
may  impose  such  license  fees  as,  in  its  opinion,  the  public  benefit 
may  require,  under  Const,  art.  n,  \  4,  prohibiting  the  granting  of 
such  franchise,  without  the  consent  of  the  city  authorities,  and  1 
Starr  &  C.  Ann.  St.  p.  1263,  \  3,  providing  that  such  consent  shall 
be  on  such  conditions  as  the  city  authority  "  shall  deem  for  the  best 
interests  of  the  public." — (Byrne  v.  Chicago  Gen.  Ry.  Co.,  48  N.  E. 
Rep.  703.) 

Michigan. — Where  a  city  has  the  power  to  enforce  forfeiture 
of  a  street  railway  company's  franchise  for  failure  to  pay  a  tax,  and 
the  company  confesses  its  inability  to  pay  such  tax,  and  the  mort- 

gagee of  the  company  stands  ready  to  advance  the  necessary  funds 
m  case  a  receiver  be  appointed  with  power  to  borrow  money,  the 
appointment  of  a  receiver  upon  the  prayer  of  the  mortgagee  is 
proper,  not  as  foreclosing  the  mortgage,  and  giving  the  mortgagee 
possession  before  the  redemption  period  has  expired,  but  as  a  means 
of  preserving  the  property  for  the  benefit  of  all  concerned. 

Where  a  street  railway  company  filed  a  bill  to  restrain  the  city 
from  enforcing  forfeiture  of  its  franchise,  a  mortgagee  of  the  com- 

pany, being  impleaded,  can,  by  cross  bill,  pray  that  a  receiver  be 
appointed  for  the  company,  with  power  to  borrow  money,  and  apply 
it  to  prevent  the  forfeiture,  the  subject  matter  of  the  bill  and  cross 
bill  being  substantially  the  same,  and  the  relief  sought  by  the  cross 
bill  being  germane. — (Union  St.  Ry.  Co.  v.  City  of  Saginaw,  73  N. 
W.  Rep.  243. ) 

LIABILITY  FOR  NEGLIGENCE 

Arkansas. — While  the  traveling  public  and  street  cars  have 
equal  rights  to  use  the  public  streets,  street  cars,  ex  necessitate,  have 
a  right  of  way  on  their  tracks;  and  although  this  does  not  give  them 
a  right  to  exclude  the  public,  in  case  of  conflict  the  individual 
traveler  must  yield. 

A  charge  to  the  jury  that  "though  you  may  find  from  the  evi- 
dence that  the  plaintiff  was  to  some  extent  negligent,  yet  if  the  de- 

fendant did  discover,  or  by  reasonable  diligence  might  have  discov- 
ered, the  negligence  in  time,  by  using  ordinary  care  to  have  pre- 

vented the  injury,  and  failed  to  do  so,  it  would  be  responsible  to 
him  in  damages,"  is  erroneous,  as  making  the  defendant  liable  in 
case  the  plaintiff  was  guiltv  of  contributory  negligence. — (Hot 
Springs  St.  Ry.  Co.  v.  Johnson,  42  S.  W.  Rep.  833). 

Massachusetts. — Where  a  duly  authorized  railway  track  was 
built,  and  maintained  in  a  highway  in  a  proper  condition,  the  town 
authorizing  the  same  is  not  liable  for  an  injury  to  a  traveler  caused 
thereby. 

A  town  is  not  liable  for  injuries  received  by  a  duly  authorized 
street  railway  track,  if  it  was  constructed  in  the  proper  manner, 
though  such  construction,  which  was  necessary  to  its  operation, 
might  be  an  obstacle  to  travel. — (Fowler  v.  Inhabitants  of  Gardner, 
48  N.  E.  Rep.  619). 

New  York. — A  physician's  carriage  was  drawn  up  close  to  the 
curb,  but  so  near  to  the  track  of  a  street  railway  as  to  barely  permit 
a  car  to  pass  if  the  carriage  remained  motionless.  He  entered  the 
carriage  and  took  up  the  reins,  when  a  car  approaching  from  behind 
collided  with  the  carriage.  Held,  even  assuming  that  there  may 
have  been  some  slight  motion  of  the  carriage,  that  he  was  not  guilty 
of  contributory  negligence. — (Tarler  v.  Met.  St.  Ry.  Co.,  47  N.  Y. 
Supp.  1090). 

Michigan. — The  fact  that  a  street  railway  company  was  oper- 
ating its  cars  by  means  of  electricity,  contrary  to  the  terms  of  its 

franchise,  cannot  be  raised  in  an  action  against  it  for  injuries  to  a 
person  on  the  street. 

Where  a  girl  passed  behind  a  street  car  without  looking  for  the 
approach  of  a  car  on  the  other  track,  of  which  she  had  knowledge, 
and  was  struck  by  it,  it  was  not  error  to  charge  that  if  the  suit  was 
brought  for  the  injury  of  an  adult  person  the  court  could  take  it 
away  from  the  jury. — (Hine  v.  Bay  Cities  Con.  Ry.  Co.,  73  N.  W. 
Rep.  116.) 

New  York. — In  an  action  to  recover  damages  from  a  surface 
railway  company  for  alleged  negligence,  resulting  in  the  death  of 
plaintiff's  dog,  which  got  under  a  moving  car  in  some  unexplained manner,  held,  that  the  mere  fact  that  the  car  was,  at  the  time  of  the 
accident,  running  at  an  excessive  rate  of  speed,  not  shown  to  have 
been  the  cause  of  the  accident,  did  not  establish  negligence  on  the 
part  of  the  company.— (Dettmers  v.  Brooklyn  Heights  R.  Co.,  48 N.  Y.  Supp.  23.) 

New  York. — At  the  trial  of  an  action  to  recover  damages  for 
an  injury  due  to  a  collision  between  plaintiff's  vehicle  and  a  surface 
car,  it  appeared  that  plaintiff  saw  the  car  approaching  while  300  ft. 
distant.  Defendant's  request  for  a  charge  "  that  the  defendant  was 
not  guilty  of  negligence  for  failing  to  ring  a  gong  at  the  point  in 
question  "  was  refused.  Held,  that,  as  the  only  object  of  ringing  a bell  is  to  apprise  travelers  of  the  approach  of  a  car,  the  refusal  was 
error.— ( Huber  v.  Nassau  El.  R.  Co.,  48  N.  Y.  Supp.  38.) 

Washington.— After  alighting  from  one  car,  plaintiff  was 
struck  by  a  car  coming  from  the  opposite  direction.  The  gripman 
on  the  latter  at  the  time  was  engaged  in  conversation,  and  did  not 
see  plaintiff,  although  plaintiff  was  in  plain  sight,  and  he  did  not 
ring  the  bell,  or  slacken  speed,  although  the  car  was  on  a  popu- 

lar crossing  of  a  populous  city,  and  another  car  from  the  opposite 
direction  was  at  the  time  passing  said  car.  He  could  have  stopped 
the  car  in  from  5  to  12  ft.  Held,  that  defendant  was  guilty  of  negli- 

gence. 
Plaintiff  was  on  a  crowded  street  car.  He  signaled  conductor  to 

stop,  but  the  conductor  did  not  see  the  signal,  so  plaintiff  stepped 
off  while  his  car  was  in  motion,  and  was  struck  by  a  car  going  in  the 
opposite  direction.  At  the  time  he  stepped  off,  he  was  prevented 
from  seeing  down  the  track  by  reason  of  the  crowded  condition  of  the 
car,  and  he  heard  no  bell  or  other  warning.  Held,  that,  although 
the  accident  happened  on  an  unobstructed  street,  in  daylight,  plain- 

tiff was  not  guilty  of  contributory  negligence  as  a  matter  of  law. — 
(Smith,  Union  Trunk  Line,  51.  Pac.  Rep.  400). 

New  York. — A  foot  passenger  was  injured,  in  crossing  a  city 
street,  by  a  loose  rail  of  a  surface  car  track.  It  appeared  by  several  wit- 

nesses that  the  track  had  been  carefully  inspected  that  morning,  and 
appeared  all  right  until  shortly  before  the  accident  occurred,  when 
the  absence  of  two  spikes  was  seen,  and  at  once  reported  to  the  track 
master,  who  had  it  repaired  promptly  and  within  an  hour  after  hear- 

ing of  it,  but  not  until  the  accident  had  happened.  The  locality 
was  always  crowded  with  heavily  loaded  trucks,  which  might  have 
sprung  the  rail.  The  track  was  comparatively  new,  and  was  well 
laid.  Held,  that  the  facts  rebutted  any  presumption  of  defendant's 
negligence. 

Williams  and  O'Brien,  JJ.,  dissenting. — (Casper,  v.  Dry  Dock E.  B.  &  B.  R.  Co.,  48  N.  Y.  Supp.  352. ) 

Minnesota. — Whether  a  pedestrian  is  guilty  of  contributory 
negligence  in  failing  to  look  and  listen  before  attempting  to  cross 
the  track  of  a  street  railway  is,  as  a  general  rule,  a  question  of  fact 
for  the  jury,  to  be  determined  from  all  the  circumstances  of  the  par- 

ticular case;  but  the  circumstances  may  be  such,  and  the  evidence 
as  to  those  circumstances  so  conclusive  that  the  court  should  say,  as 
a  question  of  law,  that  he  was  guilty  of  contributory  negligence  in 
failing  to  look  and  listen.  Held,  this  is  such  a  case. — (Terien  v. 
St.  Paul  City  Ry.  Co.  73  N.  E.  Rep.  412.) 

New  York. — In  an  action  to  recover  damages  for  an  accident 
due  to  the  alleged  negligence  of  the  defendant  in  running  one  of  its 
cars,  testimony  that  the  car  was  "going  fast"  was  objected  toby 
defendant,  and  the  objection  overruled.    Held,  no  error. 

The  court  refused  defendant's  request  to  charge  that:  "  If  the 
jury  believed  that  the  car  *  *  *  was  running  at  a  moderate  and 
proper  rate  of  speed,  and  if  at  the  time  the  child  first  started  to  cross 
the  tracks  the  car  was  so  close  to  the  place  where  she  was  struck  and 
run  over  that  it  was  impossible  for  the  car,  under  any  circumstances, 
to  be  stopped  before  running  over  her,  then  the  verdict  should  be 
for  the  defendant."  Held,  error. — (Ehrman  v.  Nassau  Electric  Ry. Co.  48  N.  Y.  Supp.  379.) 

Minnesota. — Plaintiff,  who  had  previously  been  a  perfectly 
healthy  woman,  was  thrown  against  the  seat  of  the  car  by  the  jolt 
consequent  upon  its  derailment,  and  sustained  a  fracture  of  a  rib  ; 
the  rib  penetrated  the  tissue  of  the  lung  causing  frequent  hemor- 

rhages and  finally  blood  poisoning.  Held,  that  a  verdict  for  $2500 
was  not  excessive. — (Donnelly  v.  St.  Paul  City  Ry.  Co.  73  N.  W. Rep.  157. ) 

Illinois. — Where,  in  an  action  by  the  driver  of  a  horse  car  for 
injuries  sustained  in  a  collision  with  a  cable  car,  the  court  submits  a 
special  interrogatory  as  to  whether  plaintiff,  by  the  exercise  of  or- 

dinary care,  could  have  avoided  the  collision,  it  is  not  error  to 
refuse  to  submit  other  interrogatories  as  to  mere  evidentiary  facts. 

A  witness  was  not  competent  to  testify  as  to  whether  there  was 
a  general  custom,  with  respect  to  priority,  between  the  horse  and 
cable  cars,  when  he  had  no  knowledge  about  the  matter  at  the  time 
of  the  accident. 

Evidence  as  to  such  custom  in  other  cities  was  inadmissible. 
The  testimony  of  a  witness  for  defendant  that  on  the  morning 

of  the  accident  he  saw  nothing  unusual  about  the  speed  of  the  cable 
cars,  if  inadmissible,  was  harmless. 

The  admission  of  evidence  that  a  witness  had  seen  cars  running 
at  the  usual  rate  of  speed,  stopped  in  20  or  30  ft.,  was  not  prejudicial 
error.— (Chicago  City  Ry.  Co.  v.  Taylor,  48  N.  E.  Rep.  831.) 

New  York. — A  complaint  alleged  that,  while  plaintiff  was  driv- 
ing his  cart  across  a  city  street,  his  horses  took  fright  at  the  rapid 

approach  of  one  of  defendant's  cars,  and  that  the  cart  was  thrown 
against  the  curb,  and  plaintiff  precipitated  to  the  ground  and  injured. 
No  collision  was  charged.  At  the  trial  the  judge  refused  to  exclude 
plaintiff's  evidence  that  the  car  struck  the  cart  wheel,  on  the  ground that  it  was  a  mere  incident  to  the  cause  of  action  set  forth  in  the 
complaint.    Held,  no  error. 
Same — Contributory  Negligence. 

If  the  driver  of  a  cart,  while  coming  up  out  of  an  excavation  at 
one  side  of  the  street,  looks  more  than  65  ft.  up  the  street,  to  the 
point  where  the  tracks  of  a  surface  car  company  turn  in  from  another 
street,  and  no  car  is  in  sight,  he  is  justified  in  assuming  it  safe  to 
drive  across  the  tracks. — (Walsh  v.  Atlantic  Ave.  R.  Co.,  48  N.  Y. Supp.  343. ) 

New  York. — In  order  to  render  applicable  the  rule  that,  as 
between  trolley  cars  and  other  vehicles,  neither  has  any  superior  or 
paramount  right  of  way  where  a  street  crosses  an  avenue  on  which 
is  the  line  of  the  railway,  it  is  not  essential  that  the  street  opening 
off  from  one  side  of  the  avenue  should  be  literally  a  continuation  of 
that  which  opens  off  from  the  opposite  side.  It  is  sufficient  if  one 
is,  in  effect,  a  continuation  of  the  other.— (Brozek  v.  Steinway  R. Co.,48N.  Y.  Supp.  345.) 
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Patent  Decision 

A  patent  case  was  decided  last  month  by  Judge 
Wheeler  in  the  Circuit  Court  for  the  Southern  District  of 
New  York.  The  case  was  that  of  the  Sprague  Electric 
Railway  &  Motor  Company  vs.  the  Union  Railway  Com- 

pany, et  al.,  and  was  on  the  alleged  infringement  of  let- 
ters patent  No.  324,892,  relating  to  a  method  of  suspend- 
ing the  motors  011  the  truck. 

The  following  is  Judge  Wheeler's  opinion  in  full : 
OPINION 

This  suit  is  brought  upon  patent  No.  324,892, dated  Aug.  25,1885, 
and  granted  to  Frank  J.  Sprague  for  an  electric  railway  motor  con- 

sisting of  a  field  magnet  journalled  on  the  axle  of  the  driving  wheels 
at  one  end,  and  hung  upon  a  spring  from  the  truck,  or  the  carbody, 
at  the  other,  and  carrying  the  armature  shaft  upon  its  pole  pieces 
parallel  with  the  shaft  of  the  driving  wheels,  and  connected  to  them 
by  gearing.    The  specification  as  to  this  arrangement  says: 

"  The  armature  being  carried  rigidly  by  the  field  magnet,  these 
two  parts  must  always  maintain  precisely  the  same  relative  position 
under  every  vertical  or  lateral  movement  of  the  wheels  or  of  the 
carbody;  and  as  the  field  magnet  which  carries  the  armature  is  itself 
centred  by  the  axle  of  the  wheels  to  which  the  armature  shaft  is 
geared,  the  engaging  gears  also  must  always  maintain  precisely  the 
same  relative  position.  At  the  same  time  the  connection  of  the  en- 

tire motor  with  the  truck  is  through  springs,  so  that  its  position  is 
not  affected  by  the  movements  of  the  truck  on  its  springs." 

The  claims  in  question  are: 
2.  The  combination  of  a  wheeled  vehicle  and  an  electrodynamic 

motor  mounted  upon  and  propelling  the  same,  the  field  magnet  of 
said  motor  being  sleeved  upon  an  axle  of  the  vehicle  at  one  end, 
and  supported  by  flexible  connections  from  the  body  of  the  vehicle 
at  the  other  end,  substantially  as  set  forth. 

6.  The  combination  with  a  wheeled  vehicle,  supported  upon  its 
axles  by  springs,  or  an  electro-dynamic  motor  flexibly  supported 
from  such  vehicle,  and  centred  upon  the  driving  axle  thereof,  sub- 

stantially as  set  forth. 
9.  The  combination  with  a  wheeled  vehicle,  of  an  electro-dyna- 
mic motor  centred  upon  the  driving-axle  thereof  at  one  end,  a 

spring  support  for  that  end  of  the  motor  from  the  truck  or  body  of 
the  vehicle,  and  relieving  axle  wholly  or  partly  of  dead  weight,  and 
a  spring  support  for  the  other  end  of  motor  from  the  truck  or  body 
of  vehicle,  substantially  as  set  forth. 

This  patent  was  before  the  Circuit  Court  of  Appeals  for  the 
Eighth  Circuit  in  Adams  Electric  Railway  Company  vs.  Eindell 
Railway  Company,  77  Fed.  Rep.  432,  which  was  brought  upon 
patent  No.  300,827,  dated  June  24,  18S4,  and  granted  to  A.  Welling- 

ton Adams  for  improvements  in  electric  motors,  against  structures 
made  according  to  this  patent  as  infringements.  The  position  of 
Sprague's  invention  with  reference  to  prior  structures,  inventions 
and  patents  is  there  well  and  comprehensively  set  forth  by  Judge 
Sanborn  in  the  opinion  of  the  Court;  and  the  decree  dismissing  the 
bill  appears  to  have  been  affirmed  because,  in  short,  Sprague's  inven- 

tion was  independent  of  Adams'.  And  if  Sprague's  patent  was  for 
merely  hanging  and  centering  one  end  of  the  motor  of  a  carriage 
upon  the  axle  of  the  driving  wheels,  and  suspending  the  other  by  a 
spring  from  the  body  of  the  vehicle,  or  the  truck,  it  would  be 
shown  from  that  case  to  be  wholly  lacking  in  novelty,  and  void. 
He  was  not  a  pioneer  here,  and  could  have  a  valid  patent  for  only 
what  was  new  in  his  method  of  making  the  power  of  the  electrical 
current  turn  the  driving  wheel.  No  one  had  before,  however,  hung 
a  field  magnet  at  one  end  upon  the  axle  of  the  driving  wheels,  and 
at  the  other  upon  a  spring  from  the  body  of  the  car,  or  the  truck, 
and  an  armature  axle  upon  the  pole  pieces  of  the  magnet,  parallel 
with  and  geared  to  the  axle  of  the  driving  wheels  for  driving  a  car 
by  a  current  of  electricity.  This  combination  simplified  greatly  the 
required  structures,  improved  their  results,  and  came  into  immedi- 

ate use.  The  invention  of  it  seems  to  well  support  these  claims  of 
the  patent. 

The  defendant's  structures  differ  in  some  respects'from  those  of 
the  patent,  but  have  all  these  parts  working  together  in  the  same 
relation  to  each  other,  for  the  same  purpose  and  producing  the  same 
result.  They  are  altered  by  the  addition  of  a  joint  in  the  motor, 
and  of  another  spring  to  help  carry  it,  but  not  by  dispensing  with 
any  of  the  parts;  they  are  improved  upon  but  not  departed  from. 
The  defendant's  improvements  are  not  made  independent  of,  and 
clear  from  Sprague's,  but  upon  his;  and  his  patent  appears  to  be 
infringed  by  this  taking  of  his  invention  to  improve  upon. — Decree 
for  Plaintiff. 

S.  H.  Short,  vice-president  of  the  Walker  Company, 
expressed  himself  in  regard  to  the  decision  as  follows: 

We  do  not  regard  Judge  Wheeler's  decision  as  affirming  that  the 
Walker  motors  are  an  infringement  of  this  patent  and  consider  the 
decision  for  the  plaintiff  as  based  upon  a  misunderstanding  of  the 
construction  of  our  motor.  As  will  be  noticed,  the  Court  defines 
the  Sprague  system  as  that  "of  a  field  magnet  journaled  on  the  axle 
of  the  driving  wheels  at  one  end,  and  hung  upon  a  spring  from  the 
truck,  or  the  car  body,  at  the  other,  and  carrying  the  armature  shaft 
upon  its  pole  pieces  parallel  with  the  shafts  of  the  driving  wheels, 

etc." 

This  describes  the  original  motors  in  which  the  armature  shafts 
were  carried  upon  the  pole  pieces  which  was  done  by  means  of  a 
brass  bracket  connecting  the  two  poles  of  the  bi-polar  motor  then  in 
common  use.  The  Walker  construction  is  clearly  not  covered  by 
the  mechanism  thus  defined,  because  the  armature  shafts  are  not 
carried  upon  the  pole  pieces  but  upon  the  motor  frame  itself.  On 
the  contrary  the  pole  pieces  are  entirely  independent  of  the  arma- 

ture supports  and  are  perfectly  free. 
Referring  now  to  the  broad  claims  of  the  patent  Nos.  2,  6,  and  9, 

in  which  the  general  principle  of  suspending  a  motor  flexibly  on  a 
car  axle  and  truck  are  claimed.  The  Judge  clearly  points  out  from 
the  case  of  Adams  Electric  Railway  Company  v.  Lindell  Railway 
Company  that  these  points  are  not  patentable  on  account  of  prior 
inventions  and  expressly  states  that  "if  the  patent  was  for  merely 
hanging  and  centering  one  end  of  a  motor  off  a  carriage  upon  the 
axle  of  the  driving  wheels,  and  suspending  the  other  by  a  spring 
from  the  body  of  the  vehicle,  or  the  truck,  it  would  be  shown  from 
that  case  to  be  wholly  lacking'  in  novelty  and  void.  He  was  not  a 
pioneer  here,  and  could  have  a  valid  patent  for  only  what  was  new 
in  his  method  of  making  the  power  of  the  electrical  current  turn 
the  driving  wheels." The  Court  in  then  defining  what  was  the  invention  expressly 
declares  that  it  was  a  combination  of  a  flexible  method  of  suspen- 

sion "and  an  armature  axle  upon  the  pole  pieces  of  the  magnet, 
parallel  with,  and  geared  to,  the  axle  of  the  driving  wheels  for 
driving  a  car  by  a  current  of  electricity."  This  combination  is  of course  not  present  in  the  Walker  equipment. 

We  have  the  most  eminent  legal  opinions  that  our  construction 
in  no  way  infringes  this  patent.  We  do  not  regard  the  point  as 
of  great  moment,  however,  and  could  easily  dispense  with  the 
construction  claimed  in  the  patent  if  it  should  seem  desirable.  The 
truck  springs  themselves  come  between  the  motor  and  the  wheels 
and  axles  and  truck,  and  are  amply  sufficient  to  give  the  necessary 
flexible  support  to  the  electric  equipment. 

Annual  Report  of  the  Chicago  City  Railway Company 

Menard  K.  Bowen,  general  manager  of  the  Chicago  City 
Railway  Company,  was  elected  last  month  president,  succeeding  in 
that  position  George  H.  Wheeler.  W.  B.  Walker  was  elected  first 
vice  president,  and  Joseph  Leiter  second  vice-president.  The  follow- 

ing directors  were  elected:  George  T.  Smith,  Samuel  W.  Allerton, 
M.  K.  Bowen,  D.  G.  Hamilton,  Joseph  Teiter,  William  B.  Walker, 
George  H.  Wheeler. 

The  following  figures  are  given  in  the  annual  report: 

REVENUE  CAR  MIEES  RUN. 
Per.  ct. 

Cable  lines  12,562,610      51532  1,345,580  dec. 
Horse  lines                                  198,860          .816  427,830  " 
Electric  lines  11,616,530      47.652  1,598,510  inc. 

All  lines  24,378,000 

NUMBER  OF  REVENUE  PASSENGERS  CARRIED. 
Per.  ct. 

By  cable  lines  41,444,636      43.342       4,990,775  dec. 
By  horse  lines   691,051  .723       2,183,580  " 
By  electric  lines  53,485,425       55-935       7,556,552  inc. 

By  all  lines  95,621,112 
An  increase  over  the  previous  year  of  382,197. 

Passenger  receipts  per  day  

Net  loss  on  horse  lines  for  the  year 

.  .  .  $13,098 
•  •  •  7,969 

.  .  .  5,128 •  •  •  T3,365 
$    88  inc. 164  dec. 

252  inc. 

5,144  dec. 
Cost  of  operating,  per  car  mile. 

Horse  lines  

All  lines  

1897. 

Cents. 
 24.096 
 i3-05i 
  II-932 

1896. 

Cents. 
10.540 

25.889 

13467 

12.126 

The  secretary's  report  for  1897  was  as  follows: 

1897. 
1896. 

$4,761,945 

46,921 

.  .  .  $4,816,516 

$4,808,866 

.  .  .  207,877 

.  .  .  50,000 2,977,208 

207,877 

181,568 

$3,166,860 
$3,366,654 Net  earnings. 

Earnings  applied  to  dividends  .  .  .  . 
Dividend  paid,  12  per  cent  

.  .  .  $1,649,656 

.  .  .  1,440,000 

$r, 442, 212 

1,289,787 

...  $  209,656 
$  152,425 

$  10, 750,000 12,000,000 
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Mr.Bowen,  the  new  president, is  undoubtedly  one  of  the  most  com- 
petent and  one  of  the  best  known  street  railway  managers  in  this  coun- 

try. He  was  born  in  1858  in  Jefferson  Barracks,  Mo., and  received  his 
early  education  at  St.  Louis  University  but  later  took  a  course 
in  engineering  at  the  Washington  University  in  St.  Louis.  At  the 
age  of  nineteen  he  entered  the  Government  service  as  assistant  engi- 

neer on  a  triangulation  survey  of  the  Mississippi  River.  He  was 
afterwards  appointed  assistant  engineer  of  the  jetty  work  in  the  harbor 
at  New  Orleans.    Mr.  Bowen  was  engaged  for  some  time  after  this 

in  surveying  and  steam  rail- road work.  He  commenced 
his  street  railway  career  in 
Kansas  City  as  chief  engineer 
and  superintendent  of  con- struction of  the  Kansas  City 
Railroad.  After  leaving  Kan- 

sas City  Mr.  Bowen  was  en- 
gaged for  about  a  year  in  New 

York  City  and  then  accepted 
the  position  of  superintendent 
with  the  Chicago  City  Rail- 

way Company.  After  dis- 
charging the  duties  of  this 

office  for  four  years  his  ability 
and  faithful  service  were  re- 

cognized by  his  directors  and 
and  he  was  promoted  to  the 
general  managership.  This 
was  only  a  year  ago  and  now 
the  highest  honor  in  the  gift 
of  the  corporation  has  been 
bestowed  upon  him.  One  of 
the  most  valuable  features 
that  Mr.  Bowen  has  intro- 

duced since  his  connection 
with  the  Chicago  City  Railroad  Company  has  been  the  weekly 
meeting  with  the  different  heads  of  departments.  In  this  meeting, 
which  is  usually  held  on  Friday,  Mr.  Bowen  meets  the  foremen  and 
chiefs  of  all  the  departments  of  the  road  and  encourages  them  to 
make  suggestions  regarding  their  work  and  to  criticise  any  feature 
which  they  think  should  be  changed.  In  this  and  in  other  ways 
Mr.  Bowen  keeps  in  close  touch  with  all  the  employes  of  his  system 
and  to  this  practice  is  undoubtedly  due  a  great  part  of  his  success  as 
a  street  railway  manager.  Mr.  Bowen's  host  of  friends  throughout 
the  country  will  wish  him  all  possible  success  in  his  new  position. 

M.  K.  BOWEN 

Changes  in  Boston 

At  a  meeting  of  the  stockholders  of  the  Boston  Elevated  Rail- 
way Company  (leasee  of  the  West  End  Street  Railway  Company) 

held  Jan.  3,  1898,  the  following  gentlemen  were  elected  directors 
for  the  ensuring  year:  Frederick  Ayer,  Win.  A.  Bancroft,  Samuel 
Carr,  T.  Jefferson  Coolidge,  Jr.,  Wm.  Endicott,  Jr.,  William  A. 
Gaston,  Charles  J.  Paine,  F.  H.  Peabody,  Robert  Winsor,  James  M. 
Prendergast  and  Jacob  C.  Rogers;  and  a  few  days  later  the  follow- 

ing officers  were  elected:  William  A.  Gaston,  president;  William  A. 
Bancroft,  vice-president;  William  Hooper,  treasurer,  and  John  T. 
Burnett,  secretary  and  clerk  of  the  corporation.  C.  S.  Sergeant, 
formerly  general  manager  of  the  West  End  Company,  will  be  re- 

tained by  this  company  with  enhanced  duties  and  emoluments.  It 
is  expected  that  the  company  will  move  its  offices  from  the  cramped 
and  narrow  rooms  in  which  a  portion  of  the  business  of  the  West 

End  Company  has  been  carri- 
ed on  for  more  than  ten  years 

to  the  spacious  quarters  in 
the  Converse  Building,  now 
in  process  of  erection  at  the 
corner  of  Milk  and  Pearl 
Streets,  a  few  doors  below  the 
building  now  occupied.  The 
company  will  occupy  eight  of 
the  ten  stories  in  the  build- 

ing, thus  affording  ample 
space  for  the  immense  work 
which  the  company  will  have 
to  carry  on  and  allowing  it  to 
concentrate  its  entire  force, 
which  is  now  scattered  around 
in  no  less  than  five  buildings 
all  over  the  city,  into  one 
building.  The  new  building 
is  considered  an  excellent  lo- 

cation for  the  offices  of  the 
company.  The  rooms  are  well 
lighted,  airy  and  cheerful, 
and  equipped  with  all  modern 
appliances  of  the  most  approv- ed character. 

William  A.  Bancroft,  who  has  been  elected  vice  president  of  the 
Boston  Elevated  Railway  Company,  was  born  Apr.  26,  1855, in  Groton, 
Mass.,  and  is  the  son  of  Charles  and  Lydia  Emeline  (Spaulding) 
Bancroft.  He  attended  the  public  schools  and  the  Lawrence  Acad- 

emy in  his  native  town,  and  afterwards  Phillips  Exeter  Academy, 
from  which  he  was  graduated  in  1874.  He  matriculated  at  Harvard 
College  in  1878,  and  was  graduated  from  the  Law  School.  He  was  ad- 

WILLIAM  A.  BANCROFT 

mitted  to  the  Suffolk  bar  in  18S1.  When  in  college  he  became  noted 
for  his  athletic  prowess,  and  was  captain  and  stroke  oarsman  of  the 
victorious  Harvard  University  crews  of  1877,  1878  and  1S79. 

Thirteen  years  ago  he  started  in  the  street  railway  business  as 
general  superintendent  of  the  Cambridge  Railroad.  It  was  a  horse 
railroad  and  it  was  in  competition  with  the  Charles  River  Railway 
Company.  About  fifteen  months  after  this  he  became  general  super- 

intendent of  the  two  street  railways  which  were  united  under  the 
name  of  the  Cambridge  Railroad. 

During  that  time  he  had  very  good  success  in  the  operations  of 
the  two  companies  and  a  number  of  changes  were  made  that  were 
for  the  advantage  of  the  public,  the  companies  and  the  employes. 

After  the  West  End  Street  Railway  Company  absorbed  the 
Cambridge  Railroad,  he  was  appointed  general  roadmaster  of  the 
entire  system,  superintending  the  first  construction  of  the  electric 
lines  of  the  West  End  Company.  As  a  street  railway  superintendent 
his  administration  was  eminently  successful,  and  his  energy,  firm- 

ness, tact  and  organizing  ability  at  the  time  of  the  great  strike  in 
1887  brought  him  into  prominent  notice.  In  1S90  he  left  the  street 
railway  service  with  the  good  will  of  its  employes  and  returned  to 
the  practice  of  law.  In  the  fall  of  1 881  he  was  elected  a  common 
councilman  and  the  following  year  was  elected  a  representative  to 
the  legislature,  and  was  re-elected  in  1883,  and  again  in  1884.  In 
the  fall  of  1890  he  was  chosen  an  alderman  and  in  the  following 
year  was  re-elected.  He  served  as  president  of  the  Board  and  chair- 

man of  the  Finance  Committee  during  both  years.  Elected  mayor 
in  1892,  he  served  for  four  successive  years  as  chief  executive.  In 
1893,  while  mayor,  he  was  made  an  overseer  of  Harvard  College, 
and  in  the  same  year  presided  over  the  Republican  State  Conven- 

tion at  which  Governor  Greenhalge  was  first  nominated.  In  1894 
he  was  elected  president  of  the  New  England  alumni  of  Phillips 
Exeter  Abademy,  which  position  he  still  holds. 

In  March,  1896,  he  became  counsel  of  the  Boston  Elevated 
Railway  Company,  and  in  January,  1897,  was  elected  vice-president 
and  managing  director,  and  from  now  on  he  will  direct  the  manage- 

ment of  this  company  which  has  recently  leased  the  West  End 
Street  Railway  Company  with  its  305  miles  of  track. 

NEWS  OF  THE  flONTH 

A  PETITION  is  being  circulated  among  the  citizens  of  Bingham- 
ton,  N.  Y.,  to  prevent  the  Binghamton  Railroad  Company  from 
using  salt  upon  its  tracks  to  remove  snow  and  ice.  It  is  urged  by  a 
number  of  citizens  that  the  use  of  salt  destroys  the  sleighing  on  the 
business  streets  of  the  city. 

The  Pennsylvania  Railroad  is  making  experiments  with  an 
electric  locomotive  on  its  branch  at  Atlantic  City,  N.  J.,  with  the 
view  of  doing  away  with  the  steam  locomotives  now  in  use. 

The  Metropolitan  Street  Railway  Company,  of  Kansas  City, 
Mo.,  is  about  to  adopt  at  its  different  power  houses  an  arrangement 
for  destroying  the  smoke  coming  from  the  smoke-stacks.  This  is 
in  obedience  to  an  anti-smoke  ordinance  passed  by  the  Kansas  City 
Council. 

IT  is  stated  that  North  Tonawanda,  N.  Y.,  will  soon  have  elec- 
tric power  from  Niagara  Falls.  The  Tonawanda  Power  &  Conduit 

Company  expects  to  be  able  to  deliver  the  Falls  power  to  customers 

by  May  I. 
A  biij,  has  been  introduced  in  the  New  York  Legislature  pro- 

viding that  five  cents  is  the  maximum  rate  of  fare  to  be  charged  by 
street  railway  companies  within  the  limits  of  cities  of  1,500,000  in- 

habitants or  more. 

A  PECULIAR  accident  occurred  recently  on  the  Fourth  Avenue 
cable  line  of  the  Metropolitan  Street  Railway  Company  of  New 
York.  Smoke  was  seen  issuing  from  the  cable  slot  at  Twenty-third 
Street,  and  on  investigation  it  was  found  that  the  entire  conduit  for 
a  block  was  full  of  fire  and  smoke.  It  is  supposed  that  the  oil 
troughs  over  which  the  cable  runs  caught  fire  in  some  way.  Traffic 
on  the  line  was  suspended  until  the  blaze  had  burned  out. 

IT  is  stated  that  the  Illinois  Street  Railway  Association,  newly 
organized,  has  prepared  a  bill  for  submission  to  the  Illinois  Legisla- 

ture making  the  life  of  all  street  railway  franchises  in  the  state, 
ninety-nine  years. 

A  biee  permitting  the  consolidation  of  the  Eckington  &  Sol  - 
diers'  Home  Railway  Company,  the  Maryland  &  Washington  Rail, 
way  Company  and  the  Belt  Railway  Company,  all  of  Washington, 
D.  C,  has  been  introduced  in  the  Senate, 
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Ever  since  Thomas  M.  Jenkins  became  manager  of  the  Cin- 
cinnati, Newport  &  Covington  Railway  Company  it  has  been  the 

custom  of  that  corporation  to  offer  cash  prizes  ranging  from  $5  to 
$25  to  its  various  employes  each  year,  for  carefulness,  tidiness  and 
good  demeanor.    The  annual  distribution  was  recently  made. 

AT  a  meeting  of  the  Engineers'  Club  of  St.  Louis,  on  Jan.  5,  a 
paper  was  read  by  Richard  McCulloch,  entitled  "An  Historical 
Sketch  of  Street  Railways."  The  development  of  the  street  railway 
from  the  first  road  in  New  York  City  in  1832  was  traced.  The  early 
experiments,  with  mechanical  traction,  and  the  history  of  the 
pioneer  roads  were  given,  and  the  general  improvements  in  street 
railway  construction  was  traced  down  to  the  present  time.  The 
local  history  of  the  St.  Louis  roads  was  then  taken  up,  and  a  short 
sketch  of  the  omnibus  lines  which  preceded  the  street  railways  was 
given,  and  the  history  of  the  early  horse  railways  was  outlined. 
The  first  cable  roads  and  the  early  electric  roads  were  described, 
and  the  paper  closed  with  a  review  of  the  present  condition  of 
street  railways. 

Work  on  the  San  Gabriel  Power  Company's  plant,  near  Azusa, 
Cal.,  is  being  pushed  very  rapidly  in  every  department — nearly  500 
men  being  now  employed.  The  power  will  be  transmitted  to  Los 
Angeles,  and  it  is  stated  that  contracts  have  already  been  signed  in 
that  city  for  all  the  power  that  company  will  be  able  to  supply. 

IT  is  stated  that  a  bill  is  about  to  be  introduced  to  the  Kentucky 
Legislature  making  it  compulsory  for  the  street  railway  companies 
in  all  cities  of  the  second  class  in  Kentucky,  to  operate  cars  between 
the  hours  of  6  and  8  a.  m.  and  5  and  7  p.  m.,  for  the  benefit  of  work- 

ing men  and  to  charge  but  a  3-cent  fare  during  these  hours.  This 
bill  will  affect  cities  of  the  size  of  Covington,  Newport,  Lexington, 
etc. 

The  Metropolitan  Street  Railway  Company,  of  New  York,  has 
placed  on  trial  a  number  of  fenders  on  its  electric  lines. 

United  States  Consul  Beix,  writing  from  Sydney, New  South 

Wales,  says:  "The  general  outlook  of  business  is  more  favorable; 
the  seasons  are  better,  the  crops  good,  the  tendency  of  general 
business  is  improving,  and  American  dealers  are  surely  enjoying  a 
fair  share  of  the  increased  prosperity.  Our  manufacturers  have  se- 

cured the  contracts  for  the  machinery  of  Sydney,  and  have  stipu- 
lated to  furnish  2000  tons  of  steel  rails  for  the  new  railway  lines." 

The  Board  of  Railroad  Commissioners,  of  Connecticut,  has  is 
sued  an  order  that  the  platform  of  the  enclosed  cars  of  the  Norwich 
Street  Railway  Company  be  protected  by  glass  fronts  within  sixty 
days  from  the  date  of  the  order,  during  the  months  of  December, 
January,  February  and  March  of  each  year;  and  that  in  future,  when 
the  company  shall  purchase  closed  cars,  the  cars  shall  have  plat- 

forms fully  vestibuled  with  glass  fronts  and  sliding  doors  of  glass. 

The  general  manager  of  the  New  York  &  Queens  County  Rail- 
way Company  of  Long  Island  City,  N.  Y.,  has  recently  issued  an 

order  prohibiting,  under  penalty  of  dismissal,  any  employe  of  the 
road  boarding  or  living  at  a  hotel,  or  a  saloon,  or  at  a  restaurant 
which  has  a  liquor  store  annex.  To  enter  a  saloon  while  on  duty  is 
also  punishable  by  dismissal,  and  any  employe  detected  in  the  act 
of  drinking  alcoholic  liquors  during  his  business  hours,  will  be  sum- 

marily discharged. 

The  employes  of  the  Union  Traction  Company,  of  Philadelphia, 
are  planning  a  large  reception  to  take  place  Tuesday,  March  1.  Many 
of  the  officials  of  the  company  have  signified  their  intention  of  being 
present  and  are  aiding  in  every  way  to  make  the  affair  a  success. 

The  growth  of  street  railways  in  Vermont  has  been  remark- 
able since  electricity  was  introduced.  Previous  to  the  year  1894 

there  were  but  two  street  railways  in  the  state,  and  these  were  oper- 
ated by  horses.  These  roads  were  in  Burlington  and  Rutland.  The 

close  of  the  year  1897  finds  seven  electric  railways  in  operation  with 
50  miles  of  track  and  an  equipment  of  48  cars;  two  roads  being  built, 
with  14  miles  of  track  completed  and  11  miles  in  process  of  building, 
and  two  roads  projected,  with  a  mileage  of  34  miles.  This  aggregates 
109  miles  of  electric  railway  built,  in  process  of  construction,  and 
projected. 

The  Rodgers  fifty  year  franchise  law  has  been  repealed  by  the 
Ohio  Senate,  and  the  Bramley  substitute,  with  an  amendment  of- 

fered by  Senator  Wolcott,  adopted  in  its  stead.  This  does  away 
with  the  right  of  city  councils  to  grant  franchises  to  street  railway 
companies,  upon  consolidation,  for  a  term  of  fifty  years.  By  the 
amendment  of  Senator  Wolcott  the  repealing  bill  also  provides  that 
if  two  roads  consolidate  only  one  fare  can  be  charged  for  a  continu- 

ous ride  over  the  consolidated  lines.  By  the  law  as  it  now  stands  city 
councils  can  grant  franchises  to  street  railway  companies  for  a 
period  not  to  exceed  twenty-five  years. 

A  conference  has  been  held  by  the  street  railway  companies 
of  Cleveland  and  the  post-office  authorities  in  regard  to  the  placing 
of  U.S.  mail  boxes  on  a  large  number  of  cars  in  that  city.  It  is  stated 
that  boxes  will  be  placed  on  the  rear  dashboards  of  the  cars,  where 
they  will  be  within  convenient  reach  of  passengers  and  also  of  pe- 

destrians who  may  be  near  a  car  when  it  stops.  The  boxes  will  be 
emptied  at  the  end  of  each  trip  and  in  this  way  a  very  quick  and 
frequent  collection  of  mail  matter  can  be  secured.  Cars  carrying 
boxes  will  have  special  signs  to  distinguish  them  from  others. 

The  following  list  of  the  electric  railways  which  have  been  pro- 
jected in  the  state  of  Michigan  will  be  of  interest  as  showing  the 

revival  of  business  activity  in  the  West.  The  lines  under  consider- 
ation are  as  follows:  from  Detroit  to  Toledo,  50  miles,  with  two  com- 

panies figuring  on  it  and  one  of  them  claiming  to  have  acquired 
most  of  the  necessary  right  of  way;  from  Bay  City  through  Wisner, 
Akron  and  Columbiaville,  to  Sebewaing,  30  miles;  from  Lansing, 

through  St.  John's,  Maple  Rapids,  Pompeii,  to  St.  Louis,  53  miles, 
with  ultimate  extension  to  Midland,  the  company  has  already 

been  incorporated;  from  Lansing,  through  Danville,  Birkett's  and 
Unadilla,  to  Dexter  and  Ann  Arbor,  70  miles,  this  company  has 

been  incorporated;  from  Detroit  to  Romeo,  33  mile's;  from  Hart, 
through  Hesperia  to  White  Cloud,  35  miles;  Detroit  to  Pontiac,  by 
way  of  Redford,  and  the  lake  resorts,  30  miles;  from  Pontiac  to 
Flint,  42  miles,  right  of  way  already  secured;  from  Bay  City  through 
Saginaw.Caro,  Sanilac  Center  and  Crosswell  to  Lexington,  90  miles, 
with  a  probable  extension  down  the  lake  shore  to  Port  Huron;  from 
Kalamazoo  to  Battle  Creek  25  miles,  right  of  way  secured  and 
work  will  be  begun  this  season;  from  Dundee  to  Monroe,  17  miles; 
from  Lambertsville  to  Toledo,  18  miles;  from  Cold  water  to  Union 
City  13  miles;  also  from  Coldwater  to  Fremont,  0.;from  Benton 
Harbor  east  10  miles,  then  one  branch  to  Allegan,  60  miles,  and 
another  to  Cassopolis,  40  miles.  The  latter  road  is  partly  graded, 
but  the  company  has  become  involved  in  litigation. 

Another  instance  of  rapid  street  railway  construction  occurred 
at  St.  George,  S.  I.,  N.  Y.,  recently.  The  Midland  Railroad  Com- 

pany and  the  Staten  Island  Electric  Railroad  Company  have  both 
been  trying  to  secure  possession  of  South  Street,  St.  George.  At 
midnight  the  Midland  Railroad  Company  set  250  laborers  to  work 
and  by  torchlight  1000  ft.  of  double  track  were  laid.  At  5  a.  m. 
the  construction  work  was  entirely  completed  and  a  car  was  running 
on  the  afternoon  of  the  same  day. 

The  Brooklyn  Heights  Railroad  Company  is  fitting  up  an  old 
frame  building  adjoining  one  of  its  car  sheds,  as  a  club  room  and 
meeting  place  for  its  employes  on  the  Flatbush  Avenue  line.  It  is 
intended  to  fit  up  the  interior  of  the  house  in  a  most  comfortable 
style.  A  director  of  the  company  has  donated  a  pool  table  and  sev- 

eral residents  of  Flatbush  have  promised  to  donate  a  complete  gym- 
nasium, while  the  railroad  company  will  furnish  plenty  of  reading 

matter.  The  employes  of  the  road  are  very  enthusiastic  over  the 

plan. 
The  National  Association  of  Manufacturers,  held  its  third 

annual  meeting  in  New  York  City  on  Jan.  25,  26  and  27.  The  meet- 
ings were  attended  by  large  crowds  and  the  convention  will  un- 

doubtedly have  a  marked  influence  on  the  development  of  American 
manufactures  during  the  coming  year.  A  grand  banquet  was  held 
on  the  evening  of  Jan.  27,  at  the  Waldorf-Astoria,  at  which  Presi- 

dent McKinley  made  an  eloquent  address. 

The  annual  ball  and  vaudeville  entertainment  of  the  Third  Ave- 

nue Railroad  Employes'  Mutual  Relief  Association  was  held  at  the 
Lexington  Opera  House  on  Friday  evening,  Jan.  28,  1898.  An  ex- 

cellent vaudeville  entertainment  was  provided  and  the  affair  was  a 
very  pleasant  one  in  every  way. 
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Prizes  for  Conductors 

The  Liudell  Railway  Company  of  St.  Louis,  Mo.,  has 
offered  a  number  of  prizes  to  the  conductors  on  its  lines 
for  the  best  set  of  answers  to  a  long  list  of  questions  about 
the  proper  duties  of  a  street  railway  conductor.  These 
questions  are  as  follows: 

1.  What  do  you  consider  the  four  chief  requirements  of  a  con- ductor in  the  order  named  ? 
2.  What  is  your  duty  respecting  the  handling  of  the  bell  cord  ? 
3.  Who  has  charge  of  the  car  and  to  what  extent? 
4.  In  case  of  an  accident,  what  is  the  conductor's  duty  ? 
5.  What  is  the  substance  of  the  rule  which  the  conductor  is  re- 

quired to  read  frequently  and  to  his  motorman  occasionally? 
6.  Under  what  circumstances  are  motormen  permitted  to  pass 

persons  waiting  to  board  the  car  ? 
7.  In  case  your  car  is  a  little  behind  time  how  would  you  make 

up  the  same? 
8.  What  is  your  position  on  the  car  when  not  engaged  in  collect- 

ing fares  ? 
9.  What  is  your  duty  when  ladies  and  children  and  infirm  peo- 

ple board  or  leave  the  car  ? 
10.  During  any  difficulty  or  altercation  with  a  passenger  what 

should  you  strive  to  do  ? 
ir.  To  what  extent  are  you  permitted  to  use  tobacco  while  on 

duty? 
12.  State  the  rule  respecting  passengers  smoking  on  the  car  ? 
13.  State  substance  of  rule  respecting  expectorating  in  the  car, 

or  on  the  car  floor  ? 
14.  What  are  the  small  windows  on  the  roof  of  the  car  placed 

there  for  ? 
15.  During  cold  weather  when  should  the  rear  door  be  permitted 

to  remain  open  ? 
16.  During  dusty  weather  what  do  you  consider  the  best  pre- 

ventive from  dust  entering  the  car? 
17.  Would  you  expect  to  retain  the  good  opinion  of  our  patrons, 

and  your  employers,  if  you  addressed  the  passengers  in  a  rude  or 
ungentlemanly  manner  ? 

1 7 a.  Have  you  ever  been  reported  or  reprimanded  for  ungentle- 
manly  conduct  ? 

18.  Wliat  is  the  limit  to  number  of  passengers  on  platform  when 
there  are  seats  vacant  inside  ? 

19.  Why  should  the  passageway  from  car  door  to  step  be  kept 
clear  ? 

20.  What  is  your  duty  before  giving  the  signal  to  start  ? 
21.  Why  should  the  trolley  never  be  pulled  down  unless  the 

motorman  has  shut  off  the  current  at  the  controlling  switch  ? 
22.  Why  should  all  collections  be  completed  and  fares  regis- 

tered before  your  car  arrives  at  a  transfer  station  ? 
23.  Name  all  bell  signals? 
24.  Are  you  thoroughly  versed  in  the  use  of  the  telephone  ? 
25.  How  would  you  secure  a  connection  with  the  telephone  sta- 

tion required  ? 
26  In  case  of  a  blockade  along  the  line,  whose  duty  is  it  to 

notify  the  office  ? 
27.  What  is  your  duty  when  discharging  passengers  if  you  see 

them  attempt  to  cross  the  street  after  leaving  your  car? 
28.  What  is  your  duty  respecting  the  examination  of  the  car  as- 

signed to  you,  before  leaving  the  car  shed? 
29.  What  is  your  duty  respecting  the  examination  of  car  before 

taking  the  same  from  relief  conductor  ? 
30.  In  what  condition  should  the  car  be  left  before  entering  the 

car  shed  ? 
31.  State  regulation  respecting  the  transportation  of  employes  ? 
32.  How  much  change  should  each  conductor  provide  himself 

with? 
33.  Under  what  conditions  are  you  permitted  to  eject  a  passen- 
ger from  the  car? 
34.  What  is  your  duty  when  the  trolley  wire  is  down  ? 
35.  What  is  your  duty  in  case  of  injury  to  person  or  persons? 
36.  If  a  bill  of  large  denomination  were  tendered  and  you  could 

not  return  proper  change,  what  course  would  you  pursue  ? 
37.  If  a  person  whose  statement  you  did  not  question  should  in- 

form you  that  he  or  she  had  no  money  with  which  to  pay  fare,  what 
course  would  you  pursue  ? 

38.  Why  are  some  of  the  poles  along  the  line  painted  with  a 
single  white  band  ? 

39.  Why  are  some  of  the  poles  along  the  line  painted  with  a 
double  white  band  ? 

40.  Why  should  cars  be  evenly  spaced  after  a  blockade,  and  not 
started  up  together  and  run  in  bunches? 

41.  What  is  the  advantage  to  the  public  in  having  cars  operated 
according  to  schedule  time  and  on  spaces  equally  divided  ? 

42.  What  are  the  rules  of  the  company  respecting  the  carrying 
of  large  packages,  bicycles,  glass  and  dogs? 

43._  What  would  you  limit  the  size  of  a  package  permitted  to be  carried  on  a  car? 
44.  Why  are  conductors  prohibited  from  holding  the  bell  cord 

while  the  car  is  at  a  standstill  ? 
45.  What  would  be  your  duty  after  signaling  the  motorman  to 

stop  and  before  reaching  the  crossing  or  stopping  place,  a  passen- 
ger should  attempt  to  leave  the  car  before  the  same  has  been  brought to  a  stop  ? 

46.  In  discharging  and  taking  on  passengers  how  would  you  ex- 
pedite the  same — that  is  to  say,  where  a  number  of  passengers 

desiring  to  get  off  and  others  anxious  to  get  on  at  the  same  time  ? 
47.  How  should  the  time  on  the  stand  at  each  end  of  the  road  be occupied  ? 
48.  Should  your  car  be  derailed  or  from  any  cause  blockade  the 

crossing  of  a  steam  railroad,  what  would  be  your  first  duty? 
49.  Why  should  a  sharp  lookout  for  passengers  be  at  all  times maintained  ? 
50.  Ov»r  what  division  would  you  instruct  passengers  to  reach 

the  following  points,  and  at  what  street  would  you  direct  them  to 
get  off?    (Here  follows  a  long  list  of  local  names. ) 

MOTORMEN. 

1.  Having  been  assigned  a  car  by  the  foreman  of  your  division, 
what  should  be  your  first  duty  before  taking  the  same  out  of  the shed  ? 

2.  Who  is  supposed  to  have  charge  of  the  car? 
3.  What  are  your  duties  as  motorman  from  the  time  you  take 

charge  of  the  car  until  the  time  you  turn  the  same  in,  or  deliver  the 
car  to  your  relief  man  ? 

4.  What  are  your  duties  with  reference  to  running  over  rail- 
road crossings,  frogs  and  switches? 
5.  How  would  you  cross  a  railroad  crossing,  crossover,  frogs 

and  switches  (  with  the  brake  set  or  released )  ? 
6.  What  are  your  duties  with  reference  to  handling  your  car 

down  grade  ? 
7.  In  running  through  water  to  what  advantage  should  motors 

be  operated  ? 
8.  What  are  your  duties  in  case  your  car  gets  beyond  your 

control  in  going  down  a  grade  ? 
9.  In  case  your  car  wheels  slip  in  making  a  grade,  what  method 

should  you  apply  to  obviate  same  ? 
10.  What  are  your  duties  in  case  power  is  shut  off  respecting starting  up  ? 

11.  Under  what  circumstances  are  you  permitted  to  reverse 

your  motors  ? 12.  In  case  it  becomes  necessary  to  reverse  the  motors,  what  is 
your  first  duty  ? 

13.  In  what  manner  would  you  replace  a  fuse  ? 
14.  In  case  a  second  fuse  blows  in  succession,  what  is  your duty? 

15.  If  a  commutator  acts  badly,  or  other  electrical  troubles  pre- 
sent themselves  and  either  motor  becomes  uncontrollable,  what 

means  would  you  take  to  ascertain  or  locate  same? 
16.  What  are  your  duties  with  respect  to  occupation  of  your 

time  while  the  car  is  on  the  stand  ? 
17.  What  would  you  do  in  case  your  controller  becomes  unman- 

ageable with  the  current  on  and  set,  and  not  being  able  to  turn  cyl- 
inder in  a  backward  or  forward  position  ? 

18.  Where  are  the  contact  switches  located  for  the  purpose  of 
cutting  out  motors  on  various  types  of  motors? 

19.  To  what  extent  is  the  motorman  responsible  for  the  opera- 
tion of  the  car  ? 
20.  Under  what  circumstances  are  you  permitted  to  pass  persons 

desiring  to  board  your  car? 
21.  In  passing  persons  desiring  to  board  your  car,  what  is  your duty? 

22.  When  approaching  a  car  on  opposite  track  that  has  been 
brought  to  a  stop,  what  is  your  duty? 

23.  Why  should  you  reduce  the  speed  of  car  on  approaching  a 
switch  point? 

24.  Why  should  the  car  clear  the  cross-street  before  bringing 
the  same  to  a  stop  ? 

25.  Should  your  car  be  derailed  or  from  any  cause  blockade  the 
crossing  of  a  steam  railroad,  what  would  be  your  first  duty  ? 

26.  Why  should  you  ring  the  gong  when  a  vehicle  is  ahead  of 
your  car  and  alongside  of  the  track  ? 

27.  What  do  you  consider  the  most  economical  method  of  oper- 
ating the  controller  switch  handle  ? 

28.  Explain  the  path  of  the  current  from  the  time  of  leaving  the 
generator  at  the  power  house  to  its  return  thereto  ? 

29.  Why  should  the  trolley  never  be  pulled  down  whilst  the 
current  is  applied  ? 

30.  Under  what  circumstances  would  you  operate  your  car 
faster  than  time  points  named  on  time  table  ? 

31.  In  what  condition  must  your  car  be  left  in  the  car  shed  ? 
32.  What  is  your  duty  should  you  find  the  trolley  wire  down  ? 
33.  Do  you  consider  it  more  important  to  get  away  as  quickly 

as  possible  in  the  event  of  accidents  in  order  to  maintain  your  car  on 
time,  or  to  remain  and  render  all  assistance  possible  ? 

34.  Before  bringing  the  car  to  a  stop  on  up  grade  with  a  slippery 
rail,  when  would  you  begin  dropping  sand  ? 

35.  Before  making  stop  on  slippery  rail,  how  should  sand  be 
used  to  prevent  flat  wheels? 

36.  Should  sand  be  used  on  a  dry  rail  ? 
37.  Should  sand  be  used  on  a  clean  wet  rail  ? 
38.  Can  a  car  be  brought  to  a  stop  in  the  same  distance  under 

all  conditions  of  the  rail? 
38 a.  In  what  distance  could  you  bring  your  car  to  a  stop  on  a 

level,  or  slightly  down  grade,  car  being  operated  at  rate  of  10  miles 
per  hour,  condition  of  track  dry,  and  clean  rail  ? 

39.  What  is  your  duty  with  respect  to  the  rail  ahead  of  your  car  ? 
40.  In  case  a  car  does  not  start  after  stopping  on  a  dirty  rail, 

what  means  would  you  take  in  overcoming  same  ? 
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41.  In  what  position  should  your  controller  handle  be  with 
respect  to  the  motors,  running  down  grade  ? 

42.  If  any  electrical  trouble  presents  itself  with  the  motors  and 
becomes  uncontrollable  from  the  controllers,  what  effort  would  you 
put  forth  in  checking  same  ? 

43.  In  what  manner  should  you  handle  your  controller  in  build- 
ing up  the  motors  to  full  speed  ? 
44.  What  are  your  duties  with  reference  to  brakes  before  bring- 
ing your  car  to  a  dead  stop  ? 
45.  What  is  your  duty  to  avoid  further  destruction  when  a  ring 

of  fire  presents  itself  passing  around  a  commutator  ? 
46.  Name  the  two  chief  requirements  of  motormen? 
47.  Why  should  a  sharp  lookout  be  at  all  times  maintained  on 

the  rail  when  the  car  is  in  motion  ? 
48.  What  tools  and  appliances  are  motormen  to  have  on  the  car 

at  all  times? 
49.  What  are  the  bell  signals? 
50.  Why  are  motormen  and  conductors  not  allowed  to  enter  a 

car  in  the  car  shed,  other  than  the  car  assigned  to  them? 

Important  Meeting  in  Texas 

Convention  Hall  at  Boston. 

As  stated  elsewhere,  the  Executive  Committee  of  the  American 
Street  Railway  Association,  at  its  meeting  in  Boston,  last  month,  se- 

lected as  the  Hall  for  the  exhibition  of  exhibits,  the  Mechanics  Insti- 
tute. This  contains  a  much  larger  floor  space  for  exhibits  than  any 

exhibitio  n  hall  in  the  history  of  meetings  of  the  Association,  and  is 

Ir  has  been  decided  to  hold  an  international  meeting  of  the 
Texas  Gas  &  Electric  Light  Association,  the  Texas  Street  Railway 
Association,  and  the  gas,  electric,  street  railway  and  power  men  of 
Mexico,  at  Laredo,  Tex.,  on  March  9,  10,  11,  and  12,  1898.  A  large 
attendance  is  assured,  and  several  valuable  papers  will  be  presented. 
The  Mexicans  especially,  who  are  connected  with  the  lighting,  street 
railway  and  power  plants  of  Mexico,  have  evidenced  great  interest 
in  the  proposed  meeting,  and  the  Mexican  Government,  through 
its  department  of  Foreign  Affairs,  and  through  the  Mexican  Consul 
at  San  Antonio,  expressed  interest  in  and  tendered  offers  of  assist- 

ance as  far  as  possible  for  a  successful  meeting. 
Among  the  papers  to  be  read  at  the  different  sessions  are  the 

following:  "Meter  vs.  Flat  Rates,"  by  J.  R.  Cullinane  of  Denison; 
"A  Chapter  on  Accidents,"  by  Geo.  B.  Hendricks  of  Fort  Worth; 
1 '  Use  and  Abuse  of  Electrical  Machinery,  Apparatus  and  Appliances, ' ' 
by  Harry  L.  Monroe,  Dallas;  "Car  Bodies:  Their  Maintenance  and 
Repair, "  by  Frank  E.  Scovill  of  Austin;  "Trucks  and  their  Main- 

tenance," by  George  D.  Hartson  of  Dallas;  "Rail  Bonding  as  a 
Power  Saver,"  by  H.  C.  Chase  of  Houston;  "An  Electric  Furnace, 
Calcium  Carbide,  Acetylene  Gas  and  Other  Forms  of  Gas, "  by  J.  D. 
Cox  of  Galveston;  "Ties:  Their  Life  and  Preservation,"  by  D.  D. Willis  of  San  Antonio,  and  a  number  of  others. 

A  large  hall  has  been  engaged  for  convention  and  exhibition 
purposes  and  good  hotel  accommodations  will  be  provided. 

Changes  in  an  Air  Brake  Company. 

EXHIBITION  HALL. 
PLAN  OF  CONVENTION  HALL. 

well  located  near  the  western  and  southern  railroads,  so  that  heavy 
pieces  of  machinery  can  be  quickly  transferred  from  flat  cars  to  the 
exhibition  hall.  The  accompanying  engraving  gives  a  ground  plan 
of  the  hall. 

Round  Corner  Seat=End  Panel 

It  is  at  this  season  of  the  year  that  general  managers  are  begin- 
ning to  think  of  getting  the  summer  equipment  into  order  and  of 

making  specifications  for  new  summer  cars.  In  order  to  do  away  with 
the  many  objections  to  the  cross-seat  open  car  the  J. G. Brill  Company 
has  introduced  a  round  corner  seat -end  panel  for  which  it  is  claimed 
that  it  will  obviate  all  of  the  objections  to  the  ordinary  seat-end 
panel. In  this  departure  the  end  of  the  seat  is  so  rounded  that  the  inside 
end  of  the  curve  stands  at  a  point  directly  over  the  outside  edge  of 
the  sill.  The  top  of  the  iron  panel  is  bent  to  a  horizontal  curve 
which  fits  the  round  end  of  the  seat.  This  imparts  a  double  curve  to 
a  considerable  portion  of  the  panel.  In  this  way  the  ears  of  the 
panel,  instead  of  striking  out  at  right  angles  to  the  passageway  and 
forming  sharp  corners,  are  turned  back  out  of  the  way  and  an  easy 
curve  substituted.  This  panel  has  been  adoped  as  standard  by  a 
number  of  roads  including  the  Metropolitan  Street  Railway  Com- 

pany of  New  York  City. 

The  Standard  Air  Brake  Company  has  made  some  radical 
changes  in  its  organization,  as  mentioned  in  the  last  issue  of  the 
Street  Railway  Journal.  The  office  of  the  company  is  now 
located  at  168  Broadway.  The  newly  appointed  general  manager 
of  the  company,  Joseph  R.  Ellicott,  is  well  known  in  the  street 
railway  field.  A  number  of  improvements  are  being  introduced  by 
him  in  the  operating  mechanism  of  all  types  of  brakes  now  manu- factured by  the  company. 

The  geared  compressor  will  be  made  a  standard,  and  by  the 
changes  effected  in  this  type  of  machine,  the  weight  of  the  whole 
apparatus  has  been  reduced  about  175  lbs.  All  parts  will  be  closely 
grouped  together,  so  that  the  piping  under  the  car  will  be  reduced 

to  a  minimum.  The  improvements  in 
the  way  of  simplicity  which  have  been 
introduced  will  have  an  important  bear- 

ing on  the  increased  life  of  the  appa- 
ratus. As  an  instance  it  may  be  stated 

that  one  of  the  company's  improved  axle 
geared  compressors  has  been  in  opera- 

tion on  a  car  during  the  past  fifteen 
days,  and  in  this  time  no  less  than  25,000 
service  applications  of  the  brakes  have 
been  made.  In  spite  of  this  there  is  ab- 

solutely no  wear  to  be  seen,  which  is  due 
entirely  to  a  special  automatic  arrange- 

ment for  disconnecting  and  placing  at 
rest  the  operating  mechanism  of  the 

compressor  when  a  predetermined  maximum  pressure  has  been 
reached.  The  compressor  remains  inoperative  until  the  next  appli- 

cation of  the  brakes  is  made,  when  the  operating  mechanism  is 
automatically  thrown  into  engagement  and  air  is  compressed  to  re- 

plenish what  has  been  used  in  making  the  previous  stop,  which 
means  only  a  few  minutes'  work  on  the  part  of  the  compressor, 
when  it  is  again  thrown  ont  of  engagement. 

The  motor  compressor  device  manufactured  by  this  company 
has  been  meeting  with  marked  success  both  at  home  and  abroad. 
Improvements,  however,  are  being  constantly  made  from  time  to time. 

Arrangements  have  been  made  for  the  manufacture  of  their 
brakes  at  Hoboken,  N.  J.,  directly  under  the  supervision  of  the 
company's  engineers.  With  the  improvements  in  simplicity  of  the 
apparatus  which  have  been  adopted,  the  cost  of  maintenance  has 
been  reduced  to  a  minimum  while  the  service  will  be  more  effectual. 

Calendars  For  1898 

During  the  last  month  a  number  of  fine  calendars  have  been 
received  at  the  office  of  the  STREET  Railway  Journal  in  addition 
to  those  acknowledged  last  month.  Among  the  companies  from 
whom  calenders  have  been  received  are  Central  Electric  Company, 
Standard  Varnish  Company,  Alfred  F.  Moore,  R.  D.  Nutall  Com- 

pany, Peckham  Motor  Truck  &  Wheel  Company,  Vose  Spring  Com- 
pany, and  J.  P.  Sjoberg  &  Company. 

A    Tasteful  Calendar 

One  of  the  most  attractive  calendars  that  has  ever  come  to  this 
office  is  the  one  issued  by  the  Vose  Spring  Company,  entitled  "The 
Pierrot  calendar."  It  is  in  the  form  of  a  crescent,  upon  which  are  a number  of  attractive  figures  of  children,  the  calendars  for  the  months 
being  on  stars  surrounding  the  crescent. 

The  Sandusky,  Norwalk  &  Toledo  Railway  Company,  San- 
dusky, O.,  has  been  incorporated  with  a  capital  stock  of  $1, 000,000 

to  construct  and  operate  a  railroad  by  electricity  or  other  motive 
power  from  Sandusky  through  Erie,  Huron,  Sandusky,  Seneca, 
Hancock,  Wood,  Ottawa  and  Lucas  Counties  to  Norwalk  and  Toledo, 
and  to  generate  electricity  for  use  as  either  heat,  light  or  power. 
The  incorporators  are  Clark  Rude,  A.  J.  Stoll,  Henry  B.  Fowler  and 
W.  E.  Guerin,  Jr.,  of  Sandusky,  and  W.  W.  Graham,  of  Norwalk. 
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A  Heavy  Snow  Plow 

An  interesting  form  of  nose  plough  built  for  the  Portland  (Me.) 
Railroad  Company  by  the  J.  G.  Brill  Company,  is  shown  in  the  ac- 

companying illustration.  It  is  of  the  largest,  heaviest  type  made  for 
a  street  railroad.  The  box  or  car  is  entirely  enclosed  and  is  mounted 
on  a  very  heavy  floor  frame,  to  which  jaws  are  bolted  for  carrying 

Consolidation  of  Air  Power  Companies 

The  American  Air  Power  Company,  of  New  York,  has  just  been 
formed  with  a  capital  of  $7,000,000,  by  the  consolidation  of  the 
American  Air  Power  Company,  of  New  Jersey;  the  General  Com- 

pressed Air]Company,  of  New  Jersey,  and  the  Compressed  Air  Power 
Company,  of  New  York.    The  two  companies  first  named  are  those 

SNOW  PLOW  FOR  PORTLAND,  ME. 

the  boxes.  The  side  sills  and  end  timbers  are  4  ins.  X  12  lns-  A 
double  set  of  end  timbers  were  used  in  this  plow  in  addition  to 
heavy  diagonals,  and  the  side  sills  run  continuously  from  the  point 
of  the  plow  back.  The  length  is  16  ft.  and  the  width  6  ft.,  and  the 
stationary  shear  rises  to  the  level  of  the  window  sill  nearly  6  ft.  from 
the  track.  This  unusual  size  and  weight  was  designed  to  meet  the 
excessive  snow  fall  of  the  east,  and  the  whole 
plow  was  built  strong  enough  to  withstand 
the  heaviest  usage  in  deep  hard  drifts.  For 
this  purpose  the  shear  was  carried  in  very 
strong  guides,  the  lower  edge  of  the  blade 
being  rounded  in  such  a  way  as  to  make  the  plow 
hug  the  track.  Heavy  wings  and  scrapers  of  un- 

usual length  are  provided  so  as  to  throw  light 
snow  far  enough  away  to  prevent  it  from  falling 
on  the  rails. 

The  motive  power  consists  of  two  G.  E.  1000 
motors.  There  are  two  sand  boxes  and  the  usual 
conveniences  within  the  house.  The  shears  are 
raised  and  lowered  with  a  hand  wheel  operating  a 
worm  gear,  and  the  diggers  and  scrapers  are 
raised  and  lowered  with  a  lever.  The  plow  is 
mounted  on  33  in.  wheels.  The  bay  window  ends 
have  stationary  sash,  except  in  the  center  section 
where  the  saeh  drops. 

 P  j*<£? 

A  Triplex  Eleetrieally=Driven  Pump 

which  have  been  engaged  in  developing  the  Hardie  motor.  The 
third  company,  namely,  the  Compressed  Air  Power  Company,  of 
New  York,  controls  the  Hoadley-Knight  motor.  It  is  the  inten- 

tion of  the  new  company  to  put  several  compressed  air  motors  into 
actual  operation  where  they  will  meet  all  the  difficulties  of  city  traffic 
and  in  this  way  to  prove  just  what  can  be  effected  from  this  motive 

In  the  accompanying  illustration  is  shown  a 
triplex  electrically-driven  pump,  which  is  claim- 

ed to  be  different  in  several  features  from  anything 
heretofore  placed  on  the  market.  Two  of  these 
machines  have  recently  been  installed  at  the  new 
starion  of  the  Brooklyn  Edison  Electric  Light  & 
Illuminating  Company  for  feeding  the  boilers. 
They  are  driven  by  specially  wound  low  speed 
motors,  the  connection  being  made  by  a  single 
reduction  of  cut  spur  gears;  that  is,  the  spur 
wheel  carried  on  the  pump  shaft  meshes  directly  with  a  raw-hide 
pinion  carried  on  the  armature  shaft.  This  does  away  with  the  coun- 

ter shaft  and  high  speed  gears  ordinarily  used,  and  gives  a  neater 
looking,  more  compact,  and  practically  quiet  running  machine.  The 
air  pumps  and  circulating  pumps  at  this  station  are  also  electrically 
driven;  the  boilers  are  rated  at  about  2500  h.  p.,  and  carry  165  lbs. 
stenm  pressure.  The  fact  that  electricity  should  be  used  for  the 
auxiliaries  in  preference  to  steam,  is  very  convincing  evidence  of 
the  growing  popularity  of  the  electric  pump.  Formerly  it  was 
thought  that  the  electric  current  could  only  be  used  to  advan- 

tage when  steam  was  not  available  or  had  to  be  brought  through  a 
long  line  of  pipe  from  some  distant  plant,  but  engineers  have  since 
learned  by  experience  that  no  pumping  installation  should  now  be 
made  without  first  considering  the  possible  advantages  of  elec- 

tricity for  motive  power,  even  where  steam  is  readily  obtainable. 

TRIPLEX  ELECTRIC  PUMP 

power.  It  is  understood  that  the  principal  experiments  will  be 
carried  on  in  New  York  City.  The  company  has  also  shipped  two 
motors  to  Copenhagen,  Denmark. 

Report  of  the  Pennsylvania  Street  Railway 
Association 

The  report  of  the  sixth  annual  meeting  of  the  Pennsylvania  Street 
Railway  Association  held  at  the  Hotel  Allen,  Allentown,  Pa.,  Sept. 
1  and  2,  1897,  has  just  been  issued.  The  pamphlet  contains  a  ver- 

batim report  of  the  meeting,  together  with  a  list  of  members  and 
officers  and  the  constitution  and  by-laws.  Robert  E.  Wright  is  pres- ident of  the  association. 
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An  Emergency  Pavement  Brake 

The  demand  for  an  efficient  emergency  brake  that  will  stop  a 
car  quickly  under  all  conditions  seems  to  have  been  met  in  the  de- 

vice illustrated  herewith.  This  brake  is  entirely  independent  of  the 
wheel  brakes  and  operates  as  a  drag  upon  the  pavement.  The  ac- 

tion is  semi-automatic  both  in  application  and  release.    The  illus- 

EMERGENCY  PAVEMENT  BRAKE 

tration  shows  the  device  as  it  appears  in  actual  service  on  a  cable 
car,  portions  of  the  car,  in  the  drawing,  being  cut  away  for  the 
purpose. 

The  brake  proper  consists  of  an  eccentric  spool  or  cylinder 
mounted  in  a  cast  steel  frame  and  supported  by  the  channel  beams 
of  the  truck  near  the  middle  of  the  car  to  one  side  of  the  grip.  On 
an  electric  car  it  is  mounted  between  the  motors  and  supported 
from  the  suspension  bars.  In  application  the  spool  is  lowered  by 
means  of  the  screw  till  the  bottom  side  comes  in  contact  with  the 
roadbed,  when,  by  the  motion  of  the  car,  it  is  turned  half  way  over, 
raising  the  frame  and  truck  about  2  ins.,  and  bringing  nearly  the 
whole  weight  of  the  car  upon  the  heavy 
steel  brushes  or  springs  which  are  clamp- 

ed in  place  near  the  shaft  of  the  spool, 
the  trunk  being  cut  away  for  the  purpose. 
When  in  action,  as  shown  by  the  small 
figure,  the  cam  ends  of  the  spool  rest 
upon  the  paving  and  support  part  of  the 
weight,  while  they  act  as  runners  to  as- 

sist the  load  over  rough  and  uneven 
places. 

The  brake  is  released  by  turning  the 
screw  in  the  opposite  direction,  the 
weight  of  the  car  assisting,  when  as  soon 
as  the  spool  is  lifted  from  the  paving,  it 
rights  itself  because  of  the  extra  metal  on 
the  short  radius  side,  the  trunk  of  the 
spool  being  cast  full  on  this  side.  The 
action  of  the  brake  is  the  same  in  which- 

ever direction  the  car  is  moving. 
The  spool,  A,  is  of  cast  steel,  includ- 
ing the  journals,  which  are  placed  2  ins. 

out  of  center,  and  is  about  18  ins.  in  di- 
ameter and  the  same  in  length.  For 

heavy  electric  cars  it  is  made  somewhat 
longer.  The  bearings  of  the  spool  are 
supported  in  a  box-like  case,  C,  which  is 
designed  to  move  up  or  down  in  the 
guides  provided  on  the  inner  surfaces  of 
the  supporting  frames,  B.  On  each  end 
of  the  spool  lugs,  L,  are  cast  which,  as 
the  spool  revolves,  come  in  contact  with 
swinging  dogs,A",  which  are  placed  in chambers  on  the  inner  faces  of  the  case,  and  check  the  revolution 
so  that  the  springs  are  held  in  action  on  the  paving.  The  cam 
ends  of  the  spool  are  provided  with  removable  insets  I,  made  of 
wrought  or  malleable  iron,  and  which  take  all  the  wear  at  the  point 
where  the  spool  comes  in  contact  with  the  paving  when  in  action. 

The  springs,  //,  are  about  8  ins.  long  and  are  built  up  of  twenty- 
two  tempered  steel  plates  each  A  in.  in  thickness  and  2  ins.  wide,  so 
that  the  cross  section  is  2  ins.  X  ms->  Dut  can  bend  2  ins.  or  more 
without  setting.  The  free  ends  of  the  springs  are  provided  with  a 
slotted  hole  through  which  passes  a  bolt,  M,  which  is  designed  to 
hold  the  plates  firmly  together. 

The  screw,  E,  is  3  ins.  in  diameter  and  the  threads  have  a  pitch 
of  2  ins.    It  operates  through  the  nut,  G,  which  extends  across 

the  top  of  the  frame  and  is  rigid 
with  it.  The  lower  end  of  the  screw 
is  turned  down  and  passes  through  a 
slotted  hole  in  the  top  of  the  case 
and  serves  to  lower  and  lift  the  spool. 
The  case  is  mounted  loosely  in  the 
guides  so  that  the  cylinder  can  tilt  to 
conform  to  the  pitch  of  the  paving 
either  to  or  from  the  rail.  The  screw 
has  sufficient  range  to  allow  of  the 
brake  operating  equally  well  with  the 
paving  above  or  below  the  track  rail. 

The  screw  is  revolved  by  means 
of  a  small  wire  rope  that  is  attached 
to  pulleys,  one  on  the  head  of  the 
screw,  £>,  and  the  other  on  the  lower 
end  of  the  brake  spindle,  N,  beneath 
the  platform.  One  revolution  of  the 
spindle  serves  to  apply  the  brake. 
No  power  is  exerted  by  the  motor- man  either  in  application  or  release, 
except  so  much  as  is  necessary  to  lift 
the  spool  from  the  paving. 

All  the  parts  are  of  cast  steel  ex- cept the  screw  and  the  springs,  and 
are  very  durable.  The  wearing  parts 
are  small  and  are  easily  replaced. 
Should  it  be  desirable  to  employ  the 
brake  as  a  drag  on  long  down  grades, 
the  screw  can  be  partially  released 
after  application,  and  the  brake  held 
in  contact  with  the  paving  for  any  dis- tance. 

The  operation  of  the  device  is  sure 
under  all  conditions  of  track,  as  the 
weight  is  so  great  that  it  cuts  through 
mud,  ice,  or  snow.    This  device  is 
not  designed  to  replace  the  wheel 
brakes,    but  is  for  use  in  slippery 
weather  or  on  steep  grades,  when  for 
any  reason  the  wheel  brakes  fail  to 

check  the  speed  of  the  car,  or  when  a  quick  stop  is  desired.  The 
brake  does  not  injure  the  paving  whether  it  be  of  wood,  asphalt, 
brick  or  granite.    The  inventor  of  the  brake  is  C.  B.  Fairchild. 

Early  and  Modern  Gear  Cutters 

Some  reminiscences  of  an  interesting  character  were  published 
last  month  from  Mr.  Patterson,  of  Salt  Lake  City,  in  regard  to  the 

FIG.  1— EARLY  GEAR  CUTTER FIG.  2. — INTERIOR  OF  NUTTALL  WORKS 

early  history  of  the  Nuttall  Company.  The  growth  of  this  company 
has  been  continuous  since  its  establishment,  and  has  paralleled  that 
of  electric  railway  development. 

The  accompanying  illustrations  show  the  first  machine  built 
for  its  works  to  cut  the  only  kind  of  gears  then  in  use— cast  iron— 
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with  an  output  of  from  three  to  five  gears  per  day,  and  some  of  its 
modern  machines. 

The  title  of  "pioneers"  is  claimed  by  this  company  not  only 
because  of  its  being  early  in  the  field,  but  because  in  the  improve- 

ment of  designs,  in  the  use  of  high  grade  metals  and  in  the  adop- 
tion of  improved  methods  of  construction  the  company  has  always 

taken  a  foremost  position.  These  efforts  have  led  to  a  reduction  in 
the  cost  of  manufacture  as  well  as  a  lower  cost  to  the  consumer.  By 
keeping  in  close  touch  with  the  practical  users  of  its  work,  court- 

ing criticism  and  making  use  of  practical  suggestions,  the  company 
has  built  up  for  itself  a  high  reputation,  as  its  present  plant,  com- 

prising thirty  gear  cutters,  shown  in  Fig.  2,  which  naturally  could 
not  be  made  to  show  the  enormous  auxiliary  equipment  that  goes 
with  it,  amply  testifies. 

Electric  Freight  Locomotive 

armatures  is  communicated  to  the  wheels  through  single  reduction 
gearing  of  low  ratio.  The  motors  are  combined  four  in  series,  or 
each  two  in  series  parallel,  but  never  four  in  parallel. 

Operation  through  the  open  streets  precluded  also  the  use  of 
any  third  rail  system  or  other  system  of  surface  contact,  and  as  the 
high  cost  of  a  subterranean  conduit  was  prohibitive,  the  current  is 
taken  from  an  overhead  wire  of  00  gage  suspended  from  span  wires 

Reference  was  mad  -  in  the  last  issue  to  the  use  of  electricity 
for  switching  freight  cirs  on  a  short  line  of  road  at  Hobokeu,  N.  J. 
The  road  is  known  as  the  Hoboken  Shore  Road,  the  full  name  being 
the  Hoboken  Railroad  Warehouse  &  Steamship  Connecting  Com- 
pany. At  Hoboken,  which  is  on  the  Hudson  River  directly  opposite 
New  York,  berth  five  lines  of  Transatlantic  steamers,  viz.,  the  North 
German  Lloyd,  The  Hamburg  American  Line,  The  Thingvalla 
Line,  The  Netherlands  Line  and  the  Scandinavian  Line.  The  docks 
are  very  extensive,  and  previous  to  the  laying  of  the  Hoboken 
Shore  Road,  all  merchandise,  intended  for  shipment  outside  of 
Hoboken,  had  to  "  trucked"  from  the  wharves  to  the  railroad,  or 
lightered  to  other  wharves  in  New  York,  Jersey  City  or  Brooklyn. 
By  the  construction  of  this  connecting  road  heavy  cost  and  delay 
incident  to  trucking  has  been  replaced  by  the  light  cost  of  imme- 

diate trans-shipment  from  the  steamers  into  freight  cars  and  a  speedy 
delivery  to  the  main  lines  of  the  great  railroads.  This  connecting 
road  is  about  2  miles  long,  and  runs  along  the  west  water  front  of 
the  Hudson  River  from  the  wharves  of  the  Hamburg-American 
Line  in  Hoboken,  as  far  as  the  main  tracks  of  the  Erie  and  West 
Shore  Railroads  in  Weehawken.  It  is  a  double  track  road.  The 
question  of  motive  power  was  settled  in  favor  of  electricity,  not  only 
on  account  of  its  greater  advantage,  but  also  because  it  would  have 
been  impracticable  to  have  made  use  of  a  steam  locomotive  along 
such  a  street  as  Hudson  Street. 

An  electric  locomotive,  was,  therefore,  ordered  from  the  Gen- 
eral Electric  Company,  and  was  put  into  regular  service  Jan.  4.  It 

was  coupled  to  a  train  of  eight  loaded  freight  cars,  with  an  aggre- 
gate weight  of  295 }i  tons,  which  it  hauled  and  pushed  with  ease, 

"  kicking"  each  into  position  on  the  difierent  wharves,  and  switch- 
ing these  again  into  full  train/which  it  hauled  off  to  the  Erie  Railroad. 

The  difference  between  its  operation  and  that  of  the  steam  switch- 
ing engine  is  very  noticeable.  The  electric  locomotive  responds  in- 

stantaneously to  the  slighest  movement  of  the  handle  of  the  con- 
troller, and  starts  without  jerk  or  noise,  tightening  up  the  couplings 

uniformly  or  coupling  the  cars  together  so  gently  that  no  blow  or 
shock  could  be  perceived. 

ELECTRIC  LOCOMOTIVE  AT  HOBOKEN 

This  locomotive  resembles  in  appearance  the  B.  &  O.  electric 
locomotive  and  its  dimensions  are  as  follows: 

Length  over  all  29  ft. 
Width  over  all  8  ft. 
Heighthover  trolley  stand  13  ft. 
Wheel  base  5  ft.  6  in. 
Truck  centers  12  ft.  9  in. 
Total  weight  all  on  drivers.   57, 000  lbs. 
Drawbar  pull  10,000  " 

It  is  mounted  on  two  four  wheeled  trucks,  each  axle  carrying  a 
General  Electric  2000  motor  rated  at  135  h.  p.  giving  the  locomotives 
a  total  of  540  rated  h.  p.  As  it  is  operated  in  open  streets  its  speed 
is  8  miles  an  hour,  when  hauling  a  heavy  load.    The  motion  of  the 

INTERIOR  OF  LOCOMOTIVE  CAB 

strung  between  octagonal  cedar  poles,  set  on  each  side  of  the  line. 
In  two  places  a  system  of  overhead  bracket  construction  is  em- 

ployed. Each  end  of  the  locomotive  has  an  automatic  coupler  and  a 
small  railed  platform  for  the  brakeman  in  charge  of  the  trolley  pole. 
The  cab  is  of  iron  and  resembles  closely  a  double  cab,  such  as  is 
used  on  American  locomotives,  with  a  sloping  tender  shield  at  each 
end.  Windows  on  all  sides  of  the  cab  allow  of  an  uninterrupted 
view  on  all  directions.  Entrance  to  the  cab  is  gained  through  slid- 

ing doors  on  each  side.  The  interior  of  the  cab  is  a  comparatively 
large  and  well  lighted  room  lined  with  stained  cherry,  with  polished 
nickel  and  brass  fittings.  On  each  end  shield  is  a  headlight,  in  ad- 

dition one  shield  carries  the  whistle,  the  other  the  bell.  Beneath 
the  shields  are  placed  the  resistances,  air  tanks,  sand  boxes  and  tool 
chest. 

At  one  end  of  the  cab  is  a  series  parallel  controller  with  mag- 
netic blow-out,  an  air  brake  handle,  and 

two  valves  of  a  compressed  air  sander  by 
which  sand  is  blown  beneath  the  wheels. 
In  front  of  the  motorman  is  the  airbrake 
gage  and  a  circular  dial  ammeter  reading 
to  500  amps.,  and  above  him  fastened  to 
the  ceiling  of  the  cab  is  an  automatic 
circuit  breaker  set  to  blow  at  500  amps. 
The  air  brakes  are  operated  by  a  single 
cylinder  pump  driven  by  a  3  h.  p.  iron 
clad  bipolar  slow  speed  motor.  The 
operation  of  the  governor  and  pump  mo- 

tor is  automatic. 
At  the  luncheon  which  followed  the 

trial  trip  two  interesting  speeches  were 
made  F.  LeBau,  general  freight  agent 
of  the  West  Shore  Railroad,  pointed  out 
emphatically  the  usefulness  of  such  a 
road  as  the  Hoboken  Shore  Road  in 
facilitating  the  transport  of  merchandise 
directly  from  the  steamships  to  any  part 
of  the  country,  and  of  the  rapid  switch- 

ing electric  locomotive,  by  means  of 
which  the  freight  cars  could  be  handled 
more  easily  and  more  expeditiously  than 
with  the  ordinary  steam  drill  engine. 
W.  J.  Clark,  of  the  General  Electric 
Company,  in  an  interesting  talk  full  of 

reminiscences  of  the  early  days  of  the  street  railway  struggle,  said: 
"  Ten  years  ago,  the  development  of  three  things  made  electric 

street  railways  practicable  and  profitable.  These  were  the  under 
running  trolley,  the  carbon  brush,  and  the  modern  method  of  motor 
suspension.  The  development  of  three  other  things  now  renders  the 
general  application  of  electricity  to  standard  railroads  both  possible 
and  probable.  These  are  the  safe  breaking  of  heavy  currents,  high 
voltage  for  their  transmission  and  methods  for  their  application  to 
almost  any  load  on  any  portion  of  a  line.  Other  features  are  being 
developed  that  will  seriously  affect  the  result;  not  the  least  is  the 
Sprague  system  of  multiple  control,  increasing  the  flexibility  of  the 
already  most  elastic  of  all  transportation  agents,  and  while  the 
economy  of  electricity  has  already  been  thoroughly  demonstrsted  in 
performing  the  same  service  as  by  steam  or  animal  traction,  so  far  as 
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passenger  service  at  least  is  concerned,  something  beyond  the  mere 
question  of  economy  has  now  to  be  considered,  to  wit:  accomplish- 

ment by  electrical  methods  of  what  would  be  entirely  impossible 
with  steam.  The  first  steam  railroad  man  within  my  range  of  ac- 

quaintance to  fully  grasp  this  idea  is  John  Lundie,  the  consulting 
engineer  of  the  Illinois  Central  Railroad  Company,  who  has  set  a 
pace  on  acceleration  that  would  not  have  been  dreamed  of  two  years 
ago,  and  the  schedule  which  he  has  mapped  out  for  the  contemplated 
electrical  equipment  of  the  suburban  lines  of  his  company  involves 

Truck  for  Heavy  Service 

A  truck  for  elevated  and  heavy  electric  service  has  recently  been 
placed  upon  the  market  by  the  McGuire  Manufacturing  Company. 
This  truck  is  quite  novel  in  design,  snd  consists  of  a  combination  of 
steel  side  frames  with  malleable  iron  pedestals  riveted  thereto,  which 
permit  the  use  of  four  helical  or  coil  springs  over  each  journal  box. 
This  arrangement  allows  the  steel  side  plate  and  the  malleable  iron 
pedestal  thus  riveted  together  to  pass  between  the  springs  and  come 
down  to  within  2  ins.  of  the  top  of  the  journal  box.  The  company 
thinks  that  the  use  of  four  coil  springs  is  better  than  one  heavy 
double  coil  spring,  as  is  usually  employed.  It  is  claimed  by  the 
manufacturers  that  this  truck  possesses  unusual  strength,  owing  to 
its  peculiar  and  compact  construction,  and  also  that  it  is  very  easy 
riding.  It  has  been  used  in  steam  railroad  service  for  some  time, 
but  has  only  recently  been  adapted  to  electric  service. 

The  simplicity  of  the  truck  and  the  small  number  of  parts  which 
it  comprises,  render  it  not  liable  to  get  out  of  order 
and  very  easy  to  repair.  The  feature  of  having  the 
load  rest  directly  on  the  springs  over  each  journal 
box  relieves  the  truck,  the  motor  and  the  car  of 
any  heavy  pounding  effect  due  to  uneven  track 
construction.  John  W.  Cloud  is  the  inventor  and 
patentee  of  this  new  truck. 

A  Large  Gear  Plant 

WORKS  OF  DORNER   &  DUTTON  CO. 

a  rate  up  to  40  miles  per  hour  in  twenty  seconds.  That  this  is  prac- 
tical has  already  been  demonstrated.  In  fact  so  high  a  rate  of  accel- 

eration has  been  made  as  43^2  miles  per  hour  in  twenty  seconds,  so 
that  the  practicability  of  Mr.  Lundie's  plans  have  been  thoroughly 
demonstrated.  This  is  for  passenger  service.  In  another  direction 
even  greater  changes  may  be  prophesied,  which  will  come  from  the 
adoption  of  electricity  in  standard  railroading,  viz:  the  lengthening 
of  freight  trains  and  the  consequent  re- 

duction in  that  most  important  feature 
of  operating  expense,  transportation 
wages.  The  advantages  of  electricity 
will  have  so  thoroughly  demonstrated 
themselves  in  the  directions  suggested 
that  instead  of  main  steam  lines  with 
electric  feeders,  in  ten  years  will  it  be 
a  question  of  electrically  o  erated  main 
lines  with  steam  feeders  through  the 
sparsely  settled  districts,  and  a  more  ex- 

tended system  of  suburban  and  interur- 
ban  electric  roads  in  densely  populated 
districts  also  feeding  the  main  lines.  The 
electrical  engineer  has  much  to  learn 
from  the  steam  railroad  man  and  must 
constantly  rely  upon  him  for  suggestions 
as  to  the  best  methods  of  making  prac- 

tical applications  of  electricity.  The 
American  transportation  man  and  the 
American  electrical  engineer  should  go 
hand  in  hand,  continuing  to  lead  the 
world  as  they  now  do  in  all  transporta- 

tion problems.  The  American  engineer 
has  won  conquests  abroad  as  well  as  at 
home,  not  the  least  is  the  solution  of  the 
problem  of  electrical  equipment  for  the 
Central  London  Underground  Railway, 
the  most  important  of  this  character  that 
has  yet  been  accomplished.  The  Ameri- 

can engineering  plans  were  selected  on 
account  of  their  merit  in  the  face  of  the 
severest  competition  from  every  Eu- 

ropean electrical  manufacturing  com- 
pany, and  no  greater  tribute  can  be  paid 

to  American  engineering  methods  than 
to  state  that  80  per  cent  of  all  the  rail- 

way apparatus  used  in  Europe  is  de- 
signed in  America,  so  that  the  American 

engineer  stands  to-day  head  and  shoul- 
ders above  those  of  any  other  country. 

With  the  encouragement  of  the  co-operation  of  American  railroad 
men,  he  is  bound  to  revolutionize  the  entire  method  of  transporta- 

tion within  a  comparatively  short  space  of  time,  so  that  American 
railroad  methods  will  then,  as  now,  be  in  advance  of  those  exist- 

ing anywhere  else  on  the  face  of  the  earth." 

Judge  Wheelrr  has  decided  to  grant  permission  to  the  Bridg- 
eport Traction  Company,  Bridgeport,  Conn.,  to  extend  its  lines  to 

Stratford,  Oronoque,  Huntington  and  Shelton. 

In  the  accompanying  illustrations  are  shown 
views  of  the  plant  in  which  the  Doiner  &  Dutton 
Company  manufactures  its  gears  and  pinions. 
The  engraving  below  shows  a  portion  of  the 
gear  room.  This  building  is  40  ft.  X  160  ft.  and 
has  three  floors  with  a  tower.  The  tower  floor  is 
used  for  wheel  fitting,  for  heavy  work  and  for 

f  storage.    The  second  floor  is  used  for  gear  cutting. 
The  gear  room  is  fitted  up  with  the  very  latest  ap- 

pliances and  is  equipped  with  thirty  machines. 
The  Dorner  &  Dutton  Company  was  one  of  the 

first  manufacturing  companies  in  the  country  to  undertake  the 
making  of  gears  and  pinions  for  street  railway  motors.  The  com- 

pany has  therefore  passed  through  all  the  experimental  stages  and 
now  has  one  of  the  best  plants  in  the  United  States  for  cutting 
gears  and  pinions. 

The  gears  are  made  from  open  hearth  steel  and  also  from  malle- 
able iron  by  a  new  process,  whereby  the  gear  is  made  malleable 

INTERIOR  OF  MACHINE  SHOP 

throughout,  nearly  as  good  as  steel,  although  steel  is  considered  by 
experts  to  be  the  ideal  material.  The  Dorner  &  Dutton  Company 
also  makes  gears  from  ferro  steel,  if  desired,  but  does  not  recommend 
this  material.  Pinions  are  cut  from  hammered  steel,  and  the  com- 

pany thinks  this  process  much  better  than  rolling  or  pressing.  This 
company  also  manufactures  pinions  of  rawhide  with  brass  plates. 

The  Dorner  &  Dutton  Company  keeps'  a  large  stock  of  standard gears  and  pinions  on  hand  at  all  times  and  has  excellent  facilities 
for  getting  out  large  orders  quickly. 
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A  Safety  Brake 

The  accompanying  illustration  shows  a  new  type  of  emergency 
brake  which  has  been  designed  by  B.  L.  Kilgour,  electrical  engi- 

neer of  the  Cincinnati  Street  Railway  Company,  and  the  brake  is 
now  in  use  on  the  lines  of  that  company.  The  brake  is  designed  to 
be  used  principally  for  stopping  a  runaway  car  on  a  severe  grade, 
and  has  been  tested  on  a  number  of  the  steep  grades  in  Cincinnati. 

The  main  feature  of  the  device  consists  of  a  massive  fork  sur- 
mounted by  a  threaded  shaft  all  made  in  one  single  forging.  The 

forks  are  made  of  2^  in.  X  2K  m-  wrought  iron,  and  the  screw  is 

thrown  on  them,  but  from  actual  use  of  350  safety  brakes  in  use, 
only  one  or  two  accidents  have  occurred,  and  then  it  only  amounted 
to  a  bent  fork  or  a  brace  being  sprung,  no  damage  whatever  being 
done  to  truck  or  car  body.  The  gearing  is  so  proportioned  that  the 
motorman  can  by  turning  the  hand  wheel  exert  a  downward  pressure 
of  about  3000  lbs.  on  the  fork,  which.it  is  claimed,  is  not  enough  to 
have  a  tendency  to  derail  the  car. 

Swing  Bolster  Double  Trueks  Nos.  14A  and  14B 

As  is  well  known  to  readers  of  the  STREET  Raieway  Journae, 
j_  the  Peckhani   Truck  Company  has  recently  com- 
lE  '**  pleted  and  placed  on  the  market  a  full  line  of  double trucks  for  electric  cars.  These  trucks,  some  six  or 

seven  in  number,  have  been  carefully  designed  for 
all  conditions  of  electric  railway  service,  from  light 
city  and  suburban  to  that  required  under  the  heavi- 

est electric  locomotives.  While  necessarily  differ- 
ing from  each  other  in  certain  details,  the  trucks 

have  a  number  of  features  in  common,  so  that  they 
make  one  harmonious  system. 

In  an  article  in  the  Street  Raieway  Journae 
for  October,  1897,  the   general   features  of  each 

SAFETY  BRAKE 

about  2>%  ins.  in  diameter  with  a  triple  thread.  This 
fork  passes  through  a  miter  gear  nut  which  causes  the 
fork  to  run  up  or  down  when  rotated.  As  will  be  seen 
from  the  illustration,  the  gears  are  connected  up  so  as  to 
be  worked  from  the  front  platform  by  turning  a  hand  wheel. 
The  gears  are  housed  in  a  watertight  cast  iron  box  set  about 
the  center  of  the  car  and  under  one  side  till,  a  heavy  cast  iron 
yoke,  taking  the  strain  of  the  gear  nut  and  transferring  it  to  the 
bottom  of  the  car  when  the  fork  is  pressed  down  into  the  ground. 
The  lower  end  of  the  fork  passes  through  a  system  of  heavy  braces 
secured  to  the  side  frames  of  the  truck  and  to  the  channel  bars, 
which  are  made  rigid  to  take  the  strain  caused  by  forcing  the  brake 
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were  carefully  described,  but  the  space  then  at  disposal  did  not 
permit  of  a  careful  discussion  of  the  principles  of  each  truck.  It  is 
the  intention  of  the  present  article  to  take  up  more  in  detail  than 
was  then  possible  two  of  these  trucks,  leaving  a  discussion  of  the 
others  for  future  issues.  The  two  selected  for  this  purpose  are  the 
"  14A  "  and  the  "  14B,"  which  are  designed  by  Mr.  Peckham  ex- 

pressly for  high  speed  suburban  and  elevated  railway  service.  The 
trucks  are  very  similar,  except  that  the  latter  is  designed  with  a 

FIG.  2— NO.  HA  DOUBLE  TRUCK. 

into  the  ground.  As  will  be  seen,  the  fork  enters  the  ground  with 
one  prong  on  each  side  of  the  rail,  thus  helping  to  hold  the  car  in 
case  it  should  jump  the  track,  and  prevent  it  from  going  over  any embankment. 

At  first  thought  it  might  appear  that  the  brake  would  simply 
wreck  the  truck  and  the  car  body  by  such  a  terrific  strain  being 

short  wheel  base.  This  has  two  advantages:  it  permits  its  easy 
passage  around  curves  of  short  radius,  and,  what  is  equally  impor- 

tant, it  allows  it  to  swing  between  the  sills  of  a  narrow  car. 
Referring  first  to  Fig.  I,  showing  the  half  section  and  end  eleva- 
tion of  the  spring  plank,  it  will  be  seen  that  one  objectin  its  design  is 

to  keep  the  car  body  at  a  minimum  height,  to  allow  of  easy  ingress 
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and  egress  to  passengers.  Another  advantage  of  a  low  bolster  is  that  it 
permits  the  use  without  raisi  ng  the  car  body  of  strengthening  trusses 
under  cars  which  were  originally  built  for  side  bearing  double 
trucks. 
~The  construction  of  the  truck  will  now  be  described  in  detail. 

The  bolster  is  composed  of  two  channels  set  on  edge  and  held  to- 
gether by  cover  plates,  a  female  swivel  plate  and  spring  caps.  This 

bolster  is  carried  on  the  spring  plank  by  means  of  a  spring  system 
consisting  of  one  half-elliptic  and  two  spiral  nest  springs.  The  side 
bearing  plates  attached  to  the  car  bolster  bear  upon  the  cover  plates 
and  admit  of  a  limited  rocking  motion  of  the  car,  governed  by  the 
stiffness  of  the  spiral  nest.  These  nests  are  adjusted  to  suit  the 
weight  of  the  car  body  to  be  carried.  The  spring  plank  is  composed 
of  a  channel  iron  braced  by  a  flat  truss  bar  of  4  ins.  X  H  ln-  steel. 

The  spring  plank  is  supported  by  four  links  through  the  me- 
dium of  square  rubber  cushions  3  ins.  X  41ns.  and  1^  in.  thick. 

The  effect  of  the  introduction  of  rubber  in  this  way  between  the 
spring  plank  and  the  truck  frame  accomplishes  two  important 
results,  viz. 

1.  It  takes  up  the  minute  vibration  transmitted  from  the  track 
to  the  truck  frame,  and  which  would  not  be  absorbed  by  the  more 
rigid  spring  system.  One  effect  of  this  is  that  it  prevents  the  rat- 

tling of  the  glass  in  the  sashes.  This  is  the  chief  cause  of  the  noise 
in  a  loose  car,  and  the  effect  of  the  rubber  cushions  in  reducing  this 
is  striking. 

2.  It  deadens  at  the  same  time  the  sound  caused  by  the  succes- 
sive blows  of  the  wheel  upon  the  inequalities  of  the  track,  and  pre- 

vents their  transmission  through  the  continuous  metallic  circuit  to 
the  car  body. 

The  rubber  cushions  are  carried  below  the  spring  plank,  so  that 
the  space  they  occupy  does  not  decrease  the  length  of  the  latter. 
The  springs  supporting  the  bolster  on  the  spring  plant  include  both 
spiral  and  elliptic  springs.  Practice  has  shown  that  the  combina- 

tion of  these  two  styles  of  springs  gives  a  softer  riding  system  than 
when  one  style  is  used  throughout. 

As  will  be  noticed,  the  links,  when  the  car  is  at  rest,  are  not 
vertical,  but  are  inclined  at  a  slight  angle  outwards.  This  construc- 

tion accomplishes  a  very  important  purpose  in  railway  operation, 
the  result  being  a  very  much  easier  riding  car  on  curves.  The  reason 
for  this  will  be  appreciated  when  the  movement  of  the  spring  plank 
upon  curves  is  considered.  The  centrifugal  force  of  the  body  on 
rounding  a  curve  will  tend  to  throw  the  bolster  and  spring  plank  to 
the  outside  of  the  curve,  bringing  the  inside  links  to  a  vertical  posi- 

tion and  the  outside  links  to  a  more  oblique  position,  lowering  the 
end  of  the  bolster  nearer  the  inner  rail  and  raising  that  nearer  the 
outer  rail.  This  will  cause  the  car  to  tilt  in  on  the  inside  of  the 
curve,  accomplishing  the  same  result  as  would  be  caused  by  the 
elevation  of  the  outside  rail  according  to  usual  curve  formulas,  in 
case  the  spring  plank  and  the  car  axles  kept  in  parallel  planes.  The 
advantages  of  this  in  ordinary  city  construction  are  apparent, 
because  in  city  streets  the  elevation  of  the  outside  rail  demanded  in 
proper  railroad  construction  to  overcome  the  centrifugal  force,  is 
inadmissible  owing  to  the  necessity  of  keeping  the  rails  flush  with 
the  street  surface. 

The  truck  frame  of  the  No.  14  A  is  the  characteristic  Peckham 
form  of  a  double  upper  and  single  lower  bar,  forming  a  cantilever 
bridge  truss.  This  is  reinforced  in  the  center  by  diagonals,  which 
transfer  the  load  carried  by  the  transoms  directly  to  the  yokes.  The 
pedestals  are  all  made  extra  heavy,  and  all  parts  are  riveted  together 
with  a  power  riveter.  The  pedestals  rest  on  boxes  through  the 
medium  of  a  spiral  spring  on  each  box  which  will  depress  a  distance 
of ro'oo  ln-  under  from  3  lbs.  to  10  lbs.  pressure,  the  stiffness  being 
varied  according  to  the  weight  of  the  car  for  which  the  truck  is 
built.  This  with  the  rubber  cushions  and  bolster  springs  makes  a 
series  of  three  sets  of  springs  between  the  car  body  and  the  wheels. 
Each  series,  as  will  be  seen,  is  of  a  different  class  or  character  of 
spring.  In  consequence,  each  spring  will  correspond  to  different 
periodicities  of  vibration,  insuring  ease  of  riding  under  all  condi- 
tions. 

The  truck  frame  and  truck  rigging  are  clearly  shown  in  Fig.  1. 
As  will  be  seen,  the  frame  is  kept  in  square  not  only  by  the  regular 
cross  bar,  but  by  angle  braces  between  the  truck  frame  and  the 
transom  bars,  adding  greatly  to  the  rigidity  of  the  structure. 

The  brake  rigging  is  fitted  with  flat  beams  and  M.  C.  B.  shoe 
heads  and  double  levers.  The  equalizer  or  floater  secured  to  the 
head  of  these  levers  is  fitted  with  a  segmental  piece  on  which  the 
rod  leading  to  the  sway  bar  on  the  middle  of  the  car  works  through 
a  roller,  thus  providing  for  an  even  application  of  the  brakes  when 
running  over  a  curve.  The  upright  levers,  as  can  be  plainly 
seen,  move  in  guides,  which  prevent  them  from  striking  the wheels. 

The  "  14  B"  truck,  as  stated,  is  similar  in  general  lines  to 
"  14  A  "  truck,  except  that  it  is  designed  with  a  short  wheel  base  for 
railways  with  short  radious  curves  and  narrow  bodies,  requiring 
some  change  in  its  make-up.    If  desired,  the  wheel  base  can  be 

made  as  short  as  45  ins.,  but  the  Peckham  Company  does  not  rec- 
ommend a  shorter  wheel  base  than  4  ft.  6  ins.,  when  the  truck 

is  used  on  a  standard  4  ft.  8%  in.  gage.  But  on  a  3  ft.  6  in.  gage, 
a  wheel  base  of  45  ins.  can  be  used  without  difficulty.  The 
side  frame  and  the  swing  bolster  are  the  same  as  in  "14  A" 
and  all  parts  are  interchangeable  with  it.  The  method  of  hang- 

ing the  motors  is  different,  however,  as  these  are  placed  on  the 
outside  of  the  axles  instead  of  inside,  as  with  the  "  14  A  "  truck. 
The  practical  result  of  this  construction  is  to  make  the  truck  run 
very  steadily,  as  the  motors  being  suspended  at  the  extreme  end  of 
the  truck,  counterbalance  each  other. 

This  is  the  only  short  wheel  base  swing  bolster  double  truck 
which  has  a  center  bearing  bolster.  It  is  also  the  only  short  wheel 
base  swing  bolster  double  truck  built  to  carry  two  motors. 

Personals 

Mr.  CD.  Wyman  was  re-elected  general  manager  of  the  New 
Orleans  Traction  Company  at  the  annual  meeting  of  the  directors last  month. 

Mr.  Herman  W.  Falk,  president  of  the  Falk  Manufacturing 
Company,  has  taken  his  family  for  an  extended  European  trip. 
Mr.  Falk  will  make  this  a  combined  business  and  pleasure  trip. 

Mr.  S.  Roy  Wright  has  severed  his  connection  with  the  West 
End  Street  Railway  Company,  of  Denver,  Col  ,  and  has  accepted  the 
position  of  secretary  of  School  District  No.  1,  of  the  state  of  Colo- rado. 

Mr.  H.  P.  Bradford,  who  has  been  general  manager  of  the 
Cincinnati  Inclined  Plane  Railway  Company  for  the  last  five  years, 
spent  a  short  time  in  New  York  last  month  on  a  pleasure  and  busi- ness trip. 

Mr.  A.  E.  Lang,  president  of  the  American  Street  Railway  As- 
sociation, Capt.  Robert  McCulloch  and  Secretary  T.  C.  Penington, 

spent  a  few  days  in  New  York  last  month  on  their  return  from  a 
meeting  of  the  Executive  Committee  in  Boston. 

Mr.  E.  H.  Keating,  chief  engineer  of  the  city  of  Toronto,  has 
tendered  his  resignation  to  take  effect  Feb.  1.  Mr.  Keating  will  im- 

mediately accept  the  position  of  resident  manager  of  the  Toronto 
Street  Railway.  Mr.  Keating  has  been  city  engineer  of  Toronto  for 
nearly  six  years,  and  has  filled  the  office  with  great  credit  to  him- self. 

Mr.  J.W.  McFarland  has  been  appointed  superintendent  of 
the  Chattanooga  Electric  Railway  Company,  of  Chattanooga,  Tenn. 
Mr.  McFarland  has  been  interested  in  street  railway  work  since 
1888,  and  in  the  electric  lighting  business  since  1880.  _  His  many 
friends  will  wish  him  abundant  success  in  his  new  position. 
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Mr.  Charles  S.  Pease,  formerly  general  superintendent  of  the 
Interior  Conduit  &  Insulation  Company,  of  this  city,  has  assumed 
charge  of  the  Stirling  ( Water  Tube)  Boiler  Company's  interests  at New  York,  vice  Mr.  F.  A.  Schefller,  who  has  resigned  to  accept 
general  superintendeucy  of  the  Sprague  Electric  Company. 

Mr.  Fred.  Wardwell,  formerly  connected  with  the  Danbury  & 
Bethel  Street  Railway  Company,  of  Danbury,  Conn.,  has  resigned 
his  position  with  this  company.  Mr.  Wardwell  was  for  some  time 
connected  with  the  street  railway  system  at  Minneapolis  and  St. 
Paul  before  going  to  Danbury,  and  has  therefore  had  considerable 
experience  in  street  railway  engineering  work. 

Mr.  C.  D.  Shepard,  formerly  superintendent  of  the  Bristol  & 
Plain ville  Tramway  Company,  has  resigned  and  will  take  a  position 
with  the  Palmer  &  Munson  Electric  Railway,  as  general  superin- 

tendent and  will  have  charge  of  the  building  and  equipment  of  this 
road,  which  is  to  be  7  miles  iu  length.  Mr.  Shepard  has  been  with 
the  Bristol  &  Plainville  Tramway  Company  since  it  began  operation, 
and  has  given  valued  service.  He  is  a  skilled  electrician  and 
thoroughly  versed  in  his  business,  having  worked  his  way  up 
through  various  grades  of  service,  beginning  as  a  mere  lad  with  the 
Hartford  Street  Railroad. 

Mr.  Warren  L.  Murray  and  Gardiner  W.  Kimball,  who  have 
for  some  time  been  connected  with  the  eastern  office  of  Westing- 
house,  Church,  Kerr  &  Company,  will  hereafter  be  connected  with 
this  company's  Pittsburgh  office.  On  the  eve  of  their  departure 
for  Pittsburgh  the  engineering  force  of  Westinghouse,  Church,  Kerr 
&  Company  tendered  a  farewell  dinner  to  Mr.  Murray  and  Mr. 
Kimball,  which  proved  a  most  enjoyable  affair  in  all  respects.  The 
dinner  was  planned  a  surprise  for  both  guests,  and  was  held  in  one 
of  the  private  dining  rooms  of  Mouquin's  Fulton  Street  restaurant. Mr.  Murray  has  been  in  the  employ  of  Westinghouse,  Church, 
Kerr  &  Company  for  fifteen  years,  and  Mr.  Kimball  nearly  as  long, 
and  the  New  York  office  felt  great  regret  at  their  leaving  the  east  in 
the  call  of  duty. 

Obituary 

J.  Willis  KETTlesTrings,  purchasing  agent  for  the  North 
Chicago  Street  Railway  Company,  died  in  Chicago  on  Dec.  25,  1897. 
Mr.  Kettlestrings  leaves  a  widow  and  four  sons. 

Mr.  John  S.  Pugh,  of  the  John  Stephenson  Company,  died  on 
Jan.  27th,  of  hemorrhage  of  the  brain.  Mr.  Pugh,  who  was  a  son 
of  Mr.  D.  W.  Pugh,  is  well  known  among  street  railway  managers, 
with  whom  he  was  very  popular,  and  will  be  greatly  missed  by 
them.  Mr.  Pugh  had  a  long  experience  in  the  street  railway 
field,  having  been  apprenticed  by  his  father  to  the  John  Stephen- 

son Company  in  1872.  In  1885  he  joined  the  firm  of  Pugh  & 
Russell,  manufacturers  and  dealers  in  street  railway  supplies,  and 
this  firm  later  on  became  the  general  selling  agents  of  the  Stephen- 
sou  Company.  A  large  and  profitable  business  was  built  up,  but  the 
firm  was  dissolved  in  1889,  and  Mr.  Pugh  entered  the  service  of  the 
Baltimore  Car  Wheel  Company,  with  which  he  was  connected 
until  1894.  He  then  became  associated  with  Messrs.  Dorner  & 
Dutton,  of  Cleveland,  but  soon  after  severed  his  connection  with 
this  firm  to  again  represent  the  John  Stephenson  Company.  He 
was  thirty-nine  years  of  age,  and  a  grandsjn  of  John  Stephenson, 
the  original  car  builder. 

Oliver  Blackburn  ShallEnberger  died  at  Colorado  Springs 
on  Jan.  23,  1898.  Mr.  Shallenberger  was  born  at  Rochester,  Beaver 
County,  Pa.,  in  i860.  He  was  graduated  from  the  Naval  Academy 
at  Annapolis,  but  in  1884  he  resigned  from  the  Navy  and  entered 
upon  electrical  work  at  Pittsburg.  He  invented  many  things  in  the 
course  of  his  electrical  career  of  fourteen  years.  Many  of  the 
efficient  devices  for  central  lighting  stations  were  originated  by  him. 
In  power  transmission  work  he  rendered  aid  of  practical  value.  His 
electric  meter  is  known  the  world  over.  It  was  adopted  by  the 
British  Government  Board  of  Trade  as  the  standard  instrument  for 
accurate  measurement  of  electric  currents.  Since  1891  Mr.  Shallen- 

berger had  worked  chiefly  at  his  own  laboratory  in  the  town  where 
he  was  born,  acting  as  consulting  electrician  for  the  Westinghouse 
Electric  &  Manufacturing  Company.  He  spent  a  good  deal  of  time 
lately  in  Colorado,  hoping  to  obtain  relief  from  consumption.  He  is 
survived  by  his  wife,  a  son  and  a  daughter. 

Mr.  Burr  Kellogg  Field,  vice  president  of  The  Berlin  Iron 
Bridge  Company,  died  at  his  home  in  Berlin,  Conn.,  on  Thursday 
morning,  Jan.  13,  after  an  illness  of  less  than  a  week.  His  death 
was  so  sudden  and  his  sickness  so  short,  that  few  of  his  friends  were 
aware  that  he  was  ill.  Burr  K.  Field  was  born  in  May  1856.  He 
entered  the  Sheffield  Scientific  School,  of  Yale  University,  in  1874, 
and  was  graduated  in  1877  as  a  civil  engineer.  Immediately  after 
graduation  he  commenced  practical  work  among  the  railroads  of  the 
west.  His  principal  experience  was  in  connection  with  the  laying 
out  and  building  of  the  Northern  Pacific.  Iu  1883  he  accepted  a 
position  as  assistant  engineer  of  The  Berlin  Iron  Bridge  Company, 
of  East  Berlin,  Conn.  His  advancement  in  The  Berlin  Iron  Bridge 
Company  has  been  very  rapid,  and  at  the  time  of  his  death  he  occu- 

pied the  position  of  vice  president  with  general  charge  of  all  the 
sales.  Since  his  connection  with  The  Berlin  Iron  Bridge  Company 
its  business  has  been  much  extended  and  its  sales  have  increased 
very  rapidly  year  after  year.  Mr.  Field  was  an  indefatigable 
worker,  not  only  for  the  company  which  he  had  so  faithfully  served, 
but  in  everything  he  undertook. 

AMONG  THE  MANUFACTURERS. 

The  Fitchburg  Steam  Engine  Company,  of  Fitchburg, 
Mass.,  is  building  a  600  h.  p.  cross  compound  engine  for  the  Fitch- 

burg &  Leominster  .Street  Railway  Company. 

The  Tight  Joint  Company,  of  New  York  City,  has  recently 
issued  a  catalogue  of  high  pressure  hydraulic  fittings  and  flanges. 
The  catalogue  contains  considerable  valuable  information  for  use  in 
designing  hydraulic  plants. 

The  Washburn  &  Moen  Manufacturing  Company's  branch 
office  at  Houston,  Tex.,  is  sending  to  its  friends  a  neat  leather 
pocket  book  for  holding  change.  This  little  gift  will  be  appreciated 
by  all  who  are  fortunate  enough  to  secure  a  sample. 

M.  G.  Hubbard,  Jr.,  chief  engineer  of  the  McGuire  Manufac- 
turing Company,  has  been  appointed  its  representative  in  the  East 

in  place  of  E.  P.  Morris,  whose  other  business  has  grown  so 
large  as  to  preclude  his  giving  the  necessary  time  to  the  truck  busi- ness. 

The  Eagan  Company,  of  Cincinnati,  O.,  has  just  made  a  ship- 
ment of  twelve  car  loads  of  wood  working  machinery  to  the  Russian 

Government  at  St.  Petersburg.  This  is  probably  the  largest  export 
shipment  of  such  machinery  ever  made  and  speaks  well  for  the 
enterprise  of  this  progressive  concern. 

E.  J.  Spencer,  agent  for  the  Safety  Insulated  Wire  &  Cable 
Company,  ot  St.  Louis,  Mo.,  has  recently  secured  a  contract  for  this 
company  for  all  the  conductors,  inside  wire  cable,  and  underground 
cable  for  lighting  and  power  at  the  Trans-Mississippi  and  Inter- 

national Exposition  to  be  held  at  Omaha. 

Wm.  S.  Turner,  consulting  and  constructing  electrical  and 
mechanical  engineer,  has  moved  his  office  from  No.  r  Nassau  Street, 
to  120  Liberty  Street,  New  York.  Mr.  Turner  has  had  a  long  prac- 

tical experience  in  electrical  construction  work,  and  has  built  and 
equipped  a  large  number  of  the  street  railway  systems  of  this country. 

W.  R.  Garton  has  severed  his  connection  with  the  Central 
Electric  Company,  of  Chicago,  and  will  shortly  open  an  office  in  that 
city.  Fie  will  devote  his  entire  time  and  attention  to  his  personal 
interests,  and  to  that  of  manufacturing  companies  which  he  will 
represent.  His  temporary  address  will  be  5741  Indiana  Avenue, Chicago. 

J.  L.  Howard  &  Company,  of  Hartford,  Conn.,  is  the  only 
firm  that  has  placed  upon  the  market  a  sliding  door  for  street 
car  vestibules.  This  door  is  known  as  the  "Agard"  door,  and  seems 
to  have  completely  solved  the  problem  of  a  vestibule  door.  This 
device  has  been  in  use  on  the  lines  of  the  Hartford  Street  Railway 
Compqny  for  some  time. 

F.  H.  Newcomb,  manufacturer  of  uniform  caps,  has  moved 
his  New  York  office  from  11  Washington  Place  to  13  Astor  Place. 
This  firm  has  recently  received  a  number  of  orders  for  caps  from 
street  railway  companies,  among  them  being  orders  from  the  Oil 
City  Railway  Company,  of  Oil  City,  Pa.;  the  Main  Street  Railway 
Company,  ot  Jacksonville,  Fla.,  and  the  Hagerstown  Railway  Com- 

pany, of  Hagerstown,  Md. 

The  Oriel  Glass  Company,  of  St.  Louis,  Mo.,  manufacturers 
of  bent  glass,  report  that  they  have  received  a  large  number  of  con- 

tracts for  bent  glass  this  season.  Among  other  shipments  this  com- 
pany furnished  the  bent  glass  for  the  Astoria  Hotel,  of  New  York. 

When  this  order  was  completed,  the  Oriel  Glass  Company  received 
an  excellent  letter  complimenting  them  upon  the  thoroughness  and 
good  appearance  of  their  work. 

The  Hilles  &  Jones  Company,  of  Wilmington,  Del.,  has  issued 
a  very  complete  catalogue  of  the  machine  tools  which  it  manufact- 

ures. The  catalogue  contains  a  large  number  of  fine  full-page  half- 
tone illustrations  of  the  many  different  styles  of  machines  which 

the  company  carries  in  stock.  This  pamphlet  is  not  intended  as  a 
general  catalogue,  but  presents  a  few  of  the  more  recent  designs 
which  Hilles  &  Jones  have  placed  upon  the  market. 

J.  A.  Fay  &  Company,  of  Cincinnati,  O.,  have  recently  se- 
cured the  contract  for  twenty-six  wood- working  machines  for  the 

new  car  shops  of  the  John  Stephenson  Company,  at  Elizabeth,  N.  J. 
J.  A.  Fay  &  Company  have  also  been  awarded  the  contract  for  all 
the  wood-working  machinery  for  the  new  Lima  shops  of  the  C.  H. 
&  D.  Railroad.  This  firm  also  recently  equipped  the  car  shops  at 
Sormova,  Siberia,  and  Psver,  Russia,  with  their  machinery. 

A.  W.  Wright  has  recently  accepted  the  position  of  president 
of  the  American  Railway  Construction  Company,  of  Chicago,  and 
will  give  its  affairs  from  now  on  his  personal  attention.  Having  had 
thirty-one  years'  experience  in  engineering  work,  he  is  thoroughly familiar  with  the  different  problems  of  street  railway  construction. 
Mr.  Wright  has  superintended  the  putting  iu  of  about  5,000,000  cu. 
ft.  of  concrete  and  his  company  will  make  a  specialty  of  this  kind 
of  work. 

The  Falk  Manufacturing  Company,  of  Milwaukee,  Wis.,  re- 
ceived the  highest  kind  of  testimonial  recently  to  the  value  of  its 



n6 STREET  RAILWAY  JOURNAL. [Vol.  XIV.    No.  2 

well  known  cast  welded  rail  joint.  This  joint  is  used  extensively 
with  the  Chicago  City  Railway,  which  employs  about  60,000  of  these 
joints.  During  December,  1897,  the  Chicago  City  Railway  Com- 

pany reported  a  track  maintenance  charge  of  only  $1  per  mile,  and 
during  the  present  winter  only  fifteen  joints  out  of  the  total  number 
have  broken. 

The  Q.  &  C.  Company,  of  Chicago,  111.,  has  just  issued  a  new 
catalogue  of  its  car  door  equipment  and  general  railway  specialties. 
The  car  doors  manufactured  by  this  company  are  growing  in  favor 
with  general  managers,  and  their  use  is  being  largely  extended.  The 
manufacturers  claim  for  this  door  that  it  is  substantial  in  construc- 

tion, moderate  in  price,  effective  in  service  and  extremely  econom- 
ical in  cost.  It  is  made  of  the  finest  grade  of  malleable  iron  with 

anti-friction  bearings. 
The  Cahall  Sales  Department  of  Pittsburgh  in  February, 

1S97,  contracted  for  the  installation  of  about  1200  h.  p.  Cahall-Bab- 
cock  &  Wilcox  type  of  boilers  in  the  power  station  of  the  New  York 
&  Staten  Island  Electric  Company,  which  then  contained  some 
boilers  ot  another  make.  The  electric  company  shortly  doubled 
this  order  and  now  has  given  the  Cahall  people  not  only  a  third 
order  but  also  a  contract  to  change  over  all  the  boilers  in  its  power 
station  into  the  Cahall  type. 

Broomell,  Schmidt  &  Company,  of  York,  Pa. ,  have  recently 
issued  a  neat  catalogue  containing  illustrations  and  description  of 
the  American  fuel  economizer  for  heating  and  purifying  feedwater 
for  steam  boilers  by  utilizing  the  heat  in  the  flue  gases.  This  ap- 

pliance is  a  strong  and  symmetrical  apparatus  which  possesses  the 
essential  features  of  simplicity,  durability,  accessibility  and  ease  of 
duplicating  and  repairing,  and  the  manufacturers  claim  it  will  save 
10  or  20  percent  in  the  coal  used. 

W.  T.  Van  Dorn,  of  the  W.  T.  Van  Dorn  Company,  of  Chi- 
cago, is  greatly  encouraged  as  to  the  outlook  for  business  for  1898. 

The  Van  Dorn  automatic  coupler  is  now  thoroughly  well  known 
throughout  the  street  railway  field,  and  is  not  only  the  standard  on 
the  principal  street  railways  of  the  United  States,  but  is  the  only 
coupler  which  is  used  on  the  cars  of  the  various  electric  elevated 
roads.  Mr.  Van  Dorn  has  recently  taken  an  eastern  trip  and  reports 
that  he  has  secured  several  orders. 

Giis.  Suckow,  general  manager  of  the  VoseJCar  SpringCom- 
pany,  has  recently  returned  from  an  extended  trip  and  reports  busi- 

ness as  excellent.  Mr.  Suckow  has  been  connected  with  the  Vose 
Car  Spring  Company  for  twenty-one  years  and  is  regarded  as  an  au- 

thority on  the  subject  of  car  springs.  He  has  been  engaged  in  all  de- 
partments in  the  manufacture  of  springs,  and  has  reached  his  pres- 

ent position  of  general  manager  of  this  company  through  his  tech- 
nical ability  and  attention  to  business. 

The  Wells  Light  Manufacturing  Company,  of  New  York, 
reports  that  its  business  for  November  and  December,  1897,  was  the 
largest  that  the  company  has  had  since  its  incorporation,  and  the 
prospects  for  the  coming  mouths  are  equally  as  good.  The  Wells 
light  is  now  coming  into  very  general  use  upon  the  street  railway 
systems  of  this  country  for  use  in  night  construction  and  heavy 
metal  heating.  For  these  purposes  its  portability,  power  and  auto- 

matic action  make  it  invaluable.  Over  12,000  of  these  lights  are 
now  in  use. 

The  Electric  Storage  Battery  Company,  of  Philadelphia,  Pa., 
has  just  issued  its  new  catalogue  for  1898.  This  catalogue  contains 
a  large  amount  of  very  valuable  information  upon  the  subject  of 
storage  balteries,  and  will  be  found  of  inte  est  to  street  railway 
managers  throughout  the  country.  The  catalogue  contains  a  num- 

ber of  half-tone  engravings  showing  several  of  the  installations  of 
storage  batteries  that  this  company  has  made.  The  catalogue  also 
contains  a  long  list  of  the  many  different  plants  where  electric  stor- 

age batteries  are  in  use. 
The  John  Stephenson  Company,  of  New  York,  reports  that 

work  is  progressing  rapidly  on  its  new  works  at  Elizabelhport,  N.  J., 
and  that  in  two  or  three  months  the  ct  mpany  expects  to  be  able  to 
have  ever}  thing  in  running  order  there.  The  works  are  well  situa- 

ted for  the  receipt  of  supplies,  and  the  shipment  of  cars,  both  by 
rail  and  water,  and  it  is  thought  that  in  their  new  location  the  com- 

pany's greatly  increased  facilities  for  manufacture  together  with  its 
present  high  reputation  for  the  manufacture  of  the  highest  class  of 
cars,  that  the  company  will  be  better  able  than  ever  before  to  fill 
the  demands  made  upon  it. 

E.  P.  Morris,  of  New  York,  has  established  a  number  of  foreign 
connections  and  w  ill  make  a  specialty  in  the  future  of  purchasing 
electrical  material  of  all  kinds  for  foreign  contractors  and  tramway 
companies.  He  has  already  enjoyed  considerable  business  of  this 
kind,  and  expects  with  his  new  connections,  which  include  the  United 
Kingdom,  France,  Germany  and  Spain,  to  do  a  large  business.  Mr. 
Morris  from  his  long  experience  in  actual  construction  and  railway 
supply  business,  and  his  intimate  knowledge  of  the  needs  of  the 
railway  and  tramway  companies,  is  specially  fitted  for  business  of 
this  character. 

A.  L.  Fenton  &  Company,  of  New  York  City,  report  that 
prospects  for  business  are  good.  This  company  manufactures  the 
Eureka  anti-friction  metal  which  is  guaranteed  to  be  a  strictly  first 
class  material,  and  which  is  especially  adapted  for  high  speed  and 
heavy  engines  and  dynamos,  for  use  in  paper  mills,  steam  shops, 
street  railway  plants,  and  for  every  description  of  mechanical 
bearings  where  an  anti-friction  metal  is  required.  It  is  claimed  by 
the  manufacturers  of  this  metal  that  it  will  last  longer,  run  cooler, 

and  will  need  less  attention  than  many  of  the  anti-friction  metals 
upon  the  market. 

The  Hazleton  Boiler  Company,  of  New  York  City,  has  issued 
its  new  catalogue  for  1898  under  the  name  of  the  "  Generation  of 
Power."  The  catalogue  contains  in  addition  to  a  full  description  of the  Hazleton  Boiler  a  number  of  useful  tables  and  articles  on  the 
combustion  of  coal,  generation  of  steam,  feed  pipes,  etc.  The 
tabular  matter  has  been  well  selected  and  carefully  edited,  and  is 
taken  largely  from  the  works  of  well  known  authorities  on  this  sub- 

ject. The  catalogue  will  be  sent  on  request.  Many  improvements 
have  been  made  in  the  Hazleton  boiler  which  not  only  increases  its 
efficiency,  but  also  improves  its  appearance. 

J.  P.  Sjoberg  &  Company,  of  New  York  City,  report  that  their 
plant  is  now  running  on  full  time.  This  firm  makes  a  specialty 
of  supplying  the  entire  woodwork  for  car  bodies,  finished  in  parts, 
ready  to  construct  cars  of  any  style.  In  this  way  a  company  desir- 

ing to  bu.ld  its  own  cars  can  buy  a  part  or  all  of  the  woodwork  al- 
ready planed  and  fitted.  This  firm  also  has  considerable  advan- 

tage in  shipping  cars  to  foreign  countries,  as  it  can  ship'  the  car 
bodies  "  knocked  down  "  and  can  thus  save  about  90  per  cent  of  the 
freight  charges.  J.  P.  Sjoberg  &  Company  have  recently  equipped 
all  ttie  cars  of  the  North  Hudson  County  Traction  Company  with 
vestibules,  and  have  also  put  a  large  number  of  vestibules  on  the 
cars  of  the  Consolidated  Traction  Company,  of  Jersey  City. 

E.  F.  de  Witt  &  Company,  of  Lansingburgh,  N.  Y.,  manu- 
facturers of  the  de  Witt  common  sense  sand  box,  are  receiving  a 

number  of  very  complimentary  letters  from  their  customers. 
Among  these  is  one  from  the  Chicago  General  Railway  Company 
which  reads  as  follows:  "The  common  sense  sand  box  has  been  in 
operation  on  our  cars  for  the  past  four  years  and  we  think  it  is  giv- 

ing better  service  than  any  sand  box  we  know  of.  When  additional 
equipment  is  required  you  will  certainly  get  our  order,  which  is  per- 

haps as  strong  an  endorsement  as  you  could  receive  from  us."  An- other letter  from  the  Butte  Consolidated  Railway  Company, of  Butte, 
Mont.,  reads:  "  We  have  been  using  your  sand  boxes  about  two 
years.    We  are  well  pleased  with  them." 

The  Sessions  Foundry  Company,  of  Bristol,  Connecticut,  has 
recently  secured  a  number  of  important  contracts  for  iron  castings 
for  the  coming  year,  among  them  being  a  renewal  of  its  previous 
contract  with  the  Providence  Steam  Engine  Company,  well  known 
makers  of  the  Greene  engine.  This  is  very  heavy  work  and  when 
business  is  good,  amounts  to  many  tons  per  pay.  The  Sessions 
Foundry  Company's  business  for  the  past  year  has  been  the  largest 
in  its  history  and  from  present  indications  will  be  considerably 
larger  the  coming  year.  It  is  interesting  to  note  that  this  company 
recently  m;lted  <)i}4  tons  of  iron  in  one  diy,  and  could  easily  have 
run  off  100  tons  or  more,  had  it  been  making  sufficiently  heavy 
work. 

The  Duval  Metallic  Packing  Company,  of  New  York  City,  has 
received  a  number  of  very  complimentary  letters,  among  them  be- 

ing one  from  the  National  Carbon  Company,  of  Cleveland.  This 
letter  reads  as  follows:  "  We  still  have  the  packing  in  use  which 
you  furnished  us  in  1894  and  it  is  giving  good  satisfaction.  We  do 
not  anticipate  that  a  further  supply  will  be  required  for  some  little 
time  to  come.  We  expected  to  get  five  years'  wear  out  of  it  when 
we  bought  it;  and  we  see  no  reason  to  think  that  it  will  fall  short  of 
our  expectation."  The  Duval  Metallic  Packing  Company  is  receiv- 

ing a  number  of  orders  for  this  packing  from  street  railway  com- 
panies, as  this  product  is  well  adapted  for  use  in  street  railway 

power  stations. The  Columbia  Machine  Works,  of  Brooklyn,  N.  Y.,  report 
that  their  business  in  railway  supplies  has  more  than  doubled  within 
the  last  few  months,  and  their  large  plant  is  full  to  overflowing 
with  good  orders.  This  business  was  established  less  than  five 
years  ago  and  its  rapid  growth  has  been  most  unusual.  It  is  be- lieved that  the  great  increase  of  business  is  due  to  the  fact  that 
nothing  is  permitted  to  go  out  of  the  factory  unless  it  is  first  class, 
and  should  anything  be  shipped  accidentally  which  is  not  up  to  the 
standard  required,  a  cheerful  replacement  free  of  charge  holds  to- 

gether the  bond  of  friendship  between  the  consumer  and  the  factory. 
This  company  carries  in  stock  a  full  supply  of  nearly  everything 
that  can  be  called  for,  for  replacement  on  a  street  railway  system. 

The  International  Air  Power  Company,  of  New  York,  is 
about  to  send  a  representative  to  Europe  to  arrange  for  placing  a 
compressed  air  system  in  operation  in  Birmingham.  The  comp  efsor 
and  car  equipments  are  now  ready  for  shipment  from  the  works  of 
the  American  Wheelock  Engine  Company.  There  will  also  be  sent 
with  the  above  equipment  a  compressed  air  auto  carriage;  also  an 
autotractor  truck,  both  being  now  completed  at  Worcester.  The  com- 

pressor is  of  the  Hoadley-Knight  type,  driven  by  a  Wheelock  engine, 
and  is  of  the  same  type  as  the  engine  operating  the  compressor  built 
for  the  Metropolitan  Traction  Company,  of  New  York  City.  The 
endorsement  of  the  Hoadley  Knight  compressed  air  system  by 
Messrs.  Elkins,  Widener  and  Dolan,  the  well  known  stre  -t  railway 
men,  will  command  attention  from  the  street  railway  managers 
throughout  the  world. 

The  Lidgerwood  Manufacturing  Company,  of  New  York 
City,  has  just  completed  a  new  design  of  electric  hoist  and  cable 
railway  at  the  lime  quarry  of  the  S.  E.  &  H.  H.  Shepherd  Company, 
of  Rock  port,  Me.  This  hoist  is  equipped  with  two  G.  E.  1200,  500 
volt  railway  motors  controlled  by  G.  E.  K  11  controllers.  The  appa- 

ratus is  built  for  lifting  a  load  of  10  tons,  the  average  load  being  4 
tons.  The  power  is  obtained  from  a  railway  circuit  at  4  cents  per 
horse  power.    The  cable  railway  is  700  ft.  long  and  is  suspended. 
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from  two  very  substantial  towers,  one  55  ft.  high  and  the  other,  the 
main  hoisting  tower,  65  ft.  high.  This  is  the  third  plant  in  Knox 
County,  Maine,  that  has  adopted  electricity  in  preference  to  steam 
for  hoisting  purposes.  They  all  use  G.  E.  500  volt  railway  motors 
-with  series  parallel  controllers. 

The  Berlin  Iron  Bridge  Company,  of  East  Berlin,  Conn., 
has  the  contract  for  a  new  draw  bridge  over  the  South  Shrewsbury 
River,  in  Monmouth  County,  N.  J.  This  bridge  is  to  be  180  ft.  in 
length  and  40  ft.  wide.  The  Berlin  Company  has  the  contract  for 
both  the  substructure  and  superstructure.  Among  the  extensive 
improvements  now  being  made  by  the  Benjamin  Atha  &  Illing- 
worth  Company,  at  Harrison,  N.  J.,  is  a  new  steel  building  known 
as  the  Tower  Building.  This  building  is  30  ft.  sq.  and  about  40  ft. 
high.  Thirty-five  feet  above  the  ground  is  a  circular  trolley  track 
carried  by  the  roof  trusses.  The  framework  of  the  building  is  of 
steel  throughout,  and  the  siding  and  roofing  of  corrugated  iron. 
The  complete  contract  for  furnishing  and  erecting  this  building  has 
also  been  given  to  the  Berlin  Iron  Bridge  Company. 

The  Sprague  Electric  Company,  of  New  York,  has  secured 
the  contract  for  motors  to  be  installed  in  the  new  works  of  the  John 
Stephenson  Company,  Ltd.,  Elizabethport,  N.  J.  This  is  a  large 
and  important  contract  and  some  forty-eight  motors  will  be  utilized, 
ranging  from  3  h.  p.  to  40  h.  p.,  mostly  large  size  machines.  The 
motors  will  be  of  the  well  known  Lundell  type  and  will  be  direct 
connected,  belted  or  coupled  to  the  latest  types  of  wood  working 
machinery.  As  is  generally  known,  the  Lundell  motors  are  of  the 
inclosed  type  and  are  admirably  adapted  for  use  in  wood  working 
machinery  establishments  where,  of  necessity,  the  atmosphere  is 
filled  with  dust.  Several  large  size  Lundell  direct  connected  ex- 

haust fan  outfits  will  also  be  included  in  the  equipment.  The  plant 
•will  be  one  of  the  largest  of  its  kind  in  this  country  and  will  be 
equipped  exclusively  with  the  Lundell  motors. 

The  Filer  &  Stowell  Company,  of  Milwaukee,  Wis.,  is  now 
building  a  500  h.  p.  cross  compound  engine  for  the  city  of  Jackson- 

ville, Fla.  This  engine  is  to  be  used  in  electric  light  plant.  This 
company  is  also  building  two  single  engines  for  electric  light  plant 
for  the  city  of  Donaldsonville,  La.,  and  a  1000  h.  p.  tandem  com- 

pound engine  for  the  new  flour  mill  of  the  Eckhart  &  Swan  Milling 
Company,  Chicago.  The  Filer  &  Stowell  Company  has  just  shipped 
two  large  cross  compound  engines  for  the  new  plant  of  Swift  & 
Company,  of  St.  Joseph,  Mo. ;  a  single  cylinder  engine  for  the  Minne- 

sota elevator  being  erected  on  Goose  Island,  Chicago,  by  Armour  & 
Company;  a  300 h. p.  tandem  compound  engine  for  the  Riverside  Fibre 
Company,  Appleton,  Wis.;  a  single  cylinder  engine  for  electric  light 
plant  at  Port  Gibson,  Miss.,  and  another  for  electric  light  and  water 
works  plant  for  the  city  of  Brookhaven,  Miss. 

The  Hoppes  Manufacturing  Company,  of  Springfield,  Ohio, 
manufacturers  of  live  steam  feed  water  purifiers  and  exhaust  steam 
feed  water  heaters,  reports  several  large  orders  recently  received 
through  its  Philadelphia  office  from  the  following  concerns:  The 
New  York  Sugar  Refining  Company,  Long  Island  City,  N.  Y.(  three 
special  live  steam  feed  water  purifiers  aggregating  3750  h.  p.,  also 
from  the  same  company,  three  exhaust  steam  feed  water  heaters  of 
4500  h.  p.  capacity;  The  Union  Traction  Company,  Philadelphia, 
Pa.,  3000  h.  p.  live  steam  feed  water  purifiers.  The  Springfield 
office  also  reports  sales  to  the  Deering  Harvester  Company,  Chicago, 
111.,  for  2500  h.  p.  live  steam  feed  water  purifiers;  repeat  order  from 
the  Proctor  &  Gamble  Company,  Ivorydale,  Ohio,  for  1000  h.  p. 
purifier;  Louis  Sands,  Manistee,  Mich.,  1000 h.  p.  purifier;  Thomas 
&  Smith  for  the  Chicago  Public  Library,  four  special  live  steam 
feed  water  purifiers  of  300  h.  p.  each. 

Elmer  P.  Morris,  of  New  York  City,  manufacturer's  agent  for 
electrical  material,  has  issued  an  unusually  complete  catalogue  of 
the  long  line  of  electrical  material  for  which  he  is  agent.  This  cat- 

alogue will  be  found  extremely  valuable  to  street  railway  managers 
and  purchasing  agents  when  ordering  supplies,  as  good  illustrations 
are  given  of  each  article,  together  with  a  complete  price  list.  The 
catalogue  contain.',  descriptions  of  insulators,  cars,  turnbuckles 
crossovers,  headlights,  trolley  fixings,  gears  and  pinions,  and  poles 
of  various  kinds.  It  also  contains  illustrations  of  the  McGuire  Col- 

umbia heater,  fan  motors,  electricial  iustruruent-i,  and  McGuire 
trucks  and  sweepers.  Elmer  P.  Morris  is  now  agent  for  all  these 
materials  and  carries  a  complete  line  of  them  in  stock.  The  catalogue 
contains  a  special  description  of  the  Morris  ear,  which  was  des- 

igned to  meet  the  demand  of  some  form  of  suspension  for  the  trolley 
wire,  which  would  absolutely  prevent  the  wire  from  falling. 

A.  S.  Littlefield,  of  Chicago  in  one  of  the  most  tasteful  an- 
nouncements ever  issued  to  the  trade,  states  that  he  has  severed  his 

connection  with  the  American  Railway  Construction  Company,  of 
which  he  was  president,  and  has  organized  the  North  American 
Railway  Construction  Company  for  the  purpose  of  building  electric 
railways  especially,  and  also  to  do  a  general  contracting  business. 
The  announcement  states  that  the  "  new  "  company  can  hardly  be 
called  such  except  in  name  as  Mr.  Littlefield  has  always  had  charge 
of  the  affairs  of  the  old  company.  Mr.  Littlefield  is  one  of  the  best 
known  men  in  western  railway  circles,  having  been  for  many  years 
and  is  still,  the  Western  representative  of  the  Johnson  Company. 
He  is  also  president  of  the  American  Improved  Rail  Joint  Company 
which  has  been  putting  in  cast  joints  in  Chicago,  Kansas  City,  St. 
Louis  and  other  places.  Emmet  M.  Fry,  who  has  had  charge  of  the 
construction  of  many  important  western  lines,  is  the  general  super- 

intendent of  the  new  company.  The  organization  is  complete  and 
competent  to  undertake  all  classes  of  railway  construction. 

The  Walker  Company,  of  Cleveland,  O.,  is  now  building  at  its 
Cleveland  works  a  1600  k.  w.  direct  connected  generator  for  the 
Union  Railway  Company,  of  New  York  City.  This,  with  the  two 
now  being  completed  for  the  Brooklyn  Heights  Railroad  Company, 
will  make  three  of  these  1600  k.  w.  machines  finished  in  as  many 
months.  In  addition  to  this  generator  for  the  Union  Railway  Com- 

pany, the  Walker  Company  is  building  for  them  forty  double  No. 
4A  street  railway  equipments.  The  equipments  are  to  be  fitted  with 
the  new  type  "S"  soleuoid  blowout  controller  which  has  attracted so  much  attention.  The  current  for  these  motors  will  be  fed  to  the 
line  from  a  Walker  switchboard,  now  being  built  at  New  Haven. 
The  Metropolitan  Street  Railway  of  Kansas  City,  which  is  now  oper- 

ated by  a  1600  k.  w.  Walker  generator,  is  about  to  increase  its  plant 
by  the  addition  of  a  generator  of  1200  k.  w.  capacity.  The  foreign 
shipments  during  the  next  few  months  will  include  one  hundred 
double  3  S  street  railway  equipments  with  200  controllers,  for  Dres- 

den, Germany;  six  double  3  N  equipments  with  type  "S  "  controll- ers, and  two  double  3  N  equipments.  Besides  these  railway  motors 
and  accessories  there  will  be  one  150  k.  w.  belted  railway  generator 
with  its  switchboard  and  a  75  k.  w.  belted  booster  for  Japan,  also 
with  a  switchboard.  This  makes  over  7500  h.  p.  in  street  railway 
motors  alone  that  are  being  built  at  the  Cleveland  works,  to  say 
nothing  of  the  horse  power  output  in  generators. 

The  Siemens  &  Halske  Electric  Company  of  America  has 
just  obtained  the  contract  for  the  new  municipal  lighting  plant  at 
.South  Norwalk,  Conn.  This  plant  will  be  of  interest  to  the  engi- 

neering fraternity  generally,  as  it  is  to  be  run  on  the  straight  220 
volt  two-wire  system  for  arc  and  incandescent  light  as  well  as  power. 
While  a  large  number  of  these  stations  have  been  put  in  abroad, there 
have  been  comparatively  few  installations  of  the  kind  here,  except 
for  isolated  plants.  The  New  England  business  of  the  Siemens  & 
Halske  Company  has  been  very  satisfactorily  increased  during  the 
past  year,  one  of  the  most  notable  contracts  being  for  the  Boston 
City  Hospital.  Another  plant  is  being  installed  in  the  new  theatre 
at  .Springfield,  Mass.,  in  which  lights  for  the  entire  edifice  as  well 
as  some  adjoining  buildings  will  be  furnished  from  two  75  k.  w. 
machines  running  at  100  r.  p.  m.  Still  another  theatre  plant  has 
been  running  for  several  months  at  the  Academy  of  Music,  Fall 
River,  Mass.,  while  one  of  largest  orders  secured,  and  now  in  satis- 

factory operation,  is  that  for  a  large  manufacturing  plant,  in  which 
motors  ranging  from  10  to  100  h.  p.  in  capacity,  (aggregating  a  total 
of  about  1000  h.  p.  full  load  capacity ), with  100  Manhattan  lamps  and 
several  hundred  incandescents,  are  operated  from  a  single  set  of  bus 
bars  at  220  volts,  current  being  furnished  by  two  machines  of  400 
k.  w.  capacity  each,  with  a  smaller  one  for  night  service.  The  gen- 

erators in  all  the  above  mentioned  plants  are  of  the  standard  Sie- 
mens &  Halske  external  armature  type,  while  a  large  number  of 

internal  armature  belted  machines  in  both  the  slow  and  moderate 
speed  types  for  generating  and  power  service  have  been  installed  in 
Boston  and  vicinity  during  the  past  few  months. 

New  Publications 

STREET  Railways  of  Greater  New  York.  Published  by  Red- 
mond, Kerr  &  Company,  of  New  York  City. 

This  pamphlet  gives  in  a  very  concise  form  full  information  re- 
garding all  the  street  railway  systems  included  in  the  Greater  New 

York  District.  Operating  statistics  for  the  year  ending  June  30, 
1897,  are  given  in  most  cases,  together  with  a  complete  statement  of 
capital  stock  and  funded  debt.  A  map  of  the  Metropolitan  Street 
Railway  System  is  included  in  the  book. 

Handbook  of  Street  Railway  Location.  By  John  B.  Brooks. 
Published  by  John  Wiley  &  Sons.  146  pages.  Pocket  form, morroco.    Price,  $1.50. 
This  book  is  one  long  needed,  and  gives  in  handy  form  the 

formulas  and  methods  for  laying  out  straight  track  and  curves,  as 
well  as  the  principal  tables  used  in  railroad  location.  Especial 
attention  is  given  to  the  subject  of  compound  curves  and  the  use  of 
them  as  transition  curves.  The  writer  is  the  professor  of  civil  engi- 

neering in  the  State  College  of  Kentucky,  and  the  book  should  be 
found  very  useful  to  constructing  engineers. 

Engineering  and  Architectural  Jurisprudence.  By  J.  C. 
Wait,  M.  C.  E  ,  LL.  B.  Published  by  John  Wiley  &  Sons, 
N.  Y.    905  pages.    Cloth,  #6.;  sheep,  $6.50. 
The  author/who  is  a  practical  engineer,  took  the  occasion,  while 

acting  as  instructor  in  engineering  at  Harvard  Universitj7,  to  take 
the  full  course  in  the  Harvard  law  school  to  fit  himself  as  a  spe- 

cialist in  engineering  law.  His  book  is  a  valuable  one  and  should 
be  of  considerable  assistance  to  both  engineers  and  those  who  award 
contracts  in  pointing  out  the  methods  of  avoiding  litigation  as  well 
as  showing  the  rights  of  the  respective  sides  when  disputes  occur. 
One  particularly  useful  section  of  the  book  is  that  relating  to  Con- 

tract Stipulations  in  which  the  proper  wording  of  clauses  to  cover 
specific  purposes  is  given. 
Mechanical  Draft.  Published  by  B.  F.  Sturtevant  Company, 

Boston,  Mass. 
This  is  a  work  that  will  be  of  great  value  to  all  who  are  inter- 

ested in  the  economical  production  of  steam.  The  book  contains 
the  accumulated  experience  of  over  a  quarter  of  a  century,  and  to  its 
preparation  has  been  devoted  nearly  two  years  of  the  most  careful 
study  and  investigation  by  Walter  B.  Snow,  a  steam  engineer  of 
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very  high  standing.  It  is  published  in  pursuance  of  the  established 
policy  of  the  B.  F.  Sturtevant  Company  to  thoroughly  inform  the 
engineering  public  regarding  the  specific  principles  and  applications 
of  the  various  systems  which  it  has  presented,  but  the  book  is  very 
much  more  than  a  mere  catalogue.  The  book  contains  chapters  on 
the  composition,  weight  and  bulk,  and  different  properties  of  water 
and  steam,  together  with  chapters  on  combustion,  efficiency  of 
fuels,  efficiency  of  steam  boilers,  and  the  different  forms  of  me- chanical drafts. 

Trade  Catalogues. 

Catalogue  No.  5.  Published  by  Elmer  P.  Morris,  of  New  York 
City.    10S  pages.  Illustrated. 

Machine  Tools.  Published  by  Hilles  &  Jones  Company,  of  Wil- 
mington, Del.    Forty-four  pages.  Illustrated. 

Fittings  and  Flanges.  Published  by  the  Tight  Joint  Company, 
of  New  York.    Eighty-five  pages.  Illustrated. 

The  American  Fuel  Economizer.  Published  by  Bromell,  Schmidt 
&  Company,  of  York,  Pa.    Forty  pages.  Illustrated. 

Electric  Storage  Batteries.  Published  by  the  Electric  Stor- 
age Battery  Company,  of  Philadelphia.  Forty-eight  pages.  Il- lustrated. 

Car  Door  Equipment  and  General  Railway  Specialties. 
Published  by  the  O.  &  C.  Company,  of  Chicago.  Thirty-two 
pages.  Illustrated. 

List  of  Street  Railway  Patents  Issued 

U.  S.  Patents  Issued  Dec.  21,  1S97,  to  Jan.  ii,  1898,  Inclusive. 

Dec.  21. 

Car  Fender. — Anthony  F.  Barro,  New  York,  N.  Y.  No.  595,869. 
Car  Signal. — Christopher  C.  Jones,  Savannah,  Ga.    No.  596,030. 

Dec.  28. 
Arrangement  for  Preventing  Accidents  on  Railways. — 

Hermann  Burmann,  Breslau,  Germany.    No.  596,047. 

Electric  Railway. — Eben  C.  Crocker,  Bridgeport,  Conn.  No. 
596,054- 

Electric  Signal  BELL  Eor  Street  Cars. — James  P.  Orr,  Pitts- 
burgh, and  Thomas  F.  Galvin,  McKeesport,  Pa.    No.  596,085. 

Trolley. — Antonio  Travaglini,  Philadelphia,  Pa.    No.  596,131. 
Electric  Railway. — Win.  B.  Potter,  Schenectady,  N.  Y.  No. 

596,182. In  an  electric  railway,  the  combination  of  a  third  or  main  work- 
ing conductor  connected  with  a  source  of  supply,  the  continuity  of 

PAT.  NO.  596,182 

which  is  interrupted  at  predetermined  points,  a  conductor  section 
located  between  adjacent  ends  of  the  main  working  conductor  and 
insulated  therefrom,  a  movable  vehicle,  a  contact  shoe  carried  by 
the  vehicle  arranged  to  complete  the  circuit  between  the  conductor 
section  and  the  source  of  supply,  and  means  located  in  any  conven- 

ient place,  for  controlling  the  current  supplied  to  the  conductor 
section  irrespective  of  the  operation  of  the  vehicle. 

Trolley    Base  Cushion. — Wm.  G.  Wagenhals,  Dayton,  O.  No. 
596,i93- 

Car  Fender. — George  Wiemers,  Brooklyn,  N.  Y.    No.  596,196. 

Trolley  Rail. — Wm.  A.  P.  Willard,  Jr.,  Hull,  Mass.    No.  596,224. 
Trolley  Rail  for  Electric  Roads. — Wm.  A.  P.  Willard,  Jr., 

Hull,  Mass.   No.  596,225. 

Car  Brake. — Henry  Schenck,  Pittsburgh,  Pa.    No.  596,339. 
Tramway  Switch. — Henry  M.  Hume  and  Frederic  T.  Hume,  New 

York,  N.  Y.    No.  596,368. 

Railway  Switch. — St.  John  Girardeau  and  Richard  J.  Murray, Galveston,  Tex.    No.  596,422. 

Jan.  4. 
Car  Fender. — George  Hipewood,  Boston,  Mass.    No.  596,592. 
Car  Ventilator. — Thomas  C.  Bright,  Kansas  City,  Mo.  No. 

596,650. Trolley  Guard. — Herman  J.  Vogler  and  Alfredo  Flores,  San  An- tonio, Tex.    No.  596,926. 

Jan.  ir. Car  Ventilator. — Ebenezer  S.  Perry,  New  Bedford,  Mass.  No. 

597,019- 
Electric  Railway  Conduit  System. — Ralph  F.  Thompson,  Alex- andria, La.    No.  597,036. 

An  electric  railway  conduit  system,  consisting  of  a  conduit  pro- 
vided with  air  and  water  tight  chambers,  one  on  each  side  of  the 

PAT.  NO.  597,036 

trolley  slot  and  secured  to  the  yokes;  said  chambers  being  provided1 
with  insulators,  trolley  wires,  partitions  and  curved  projections. 

Electric  Railway  Motor. — Chas.  J.  Van  Depoele,  Lynn,  Mass. No.  597,156. 
As  a  means  of  controlling  electric  motors,  and  in  combination, 

a  circuit  interrupting  device  adapted  to  interrupt  the  circuit  of  the 
current  supply  at  a  number  of  points  simultaneously,  and  a  current 
changing  device  effecting  relative  changes  in  the  circuits  of  the 
translating  device  during  the  time  that  the  current  is  so  interrupted. 
Automatic  Fender  for  Trolley  Operating  Ropes.— Charles  F. 

Wilson,  Brooklyn,  N.  Y.    No.  597,159. 

Electric  Railway. — Hosea  W.  Libby,  Boston,  Mass.    No.  597,202. 
In  a  railroad  an  electric  conductor  supported  by  the  side  of  the 

rail  a  T-piece  consisting  of  a  number  of  sections  insulated  from  each 

PAT.  NO.  597,156 

other  and  supported  by  springs  from  the  web  of  the  rail  and  spring 
contact  pieces  consisting  of  two  disks  of  hard  rubber,  a  cylinder  of 
soft  rubber  and  a  metal  rod  passing  through  the  center. 

Car  Fender.— John  Megown,  Youngstown,  O.    No.  597,303. 
Car  Fender. — Paul  Jones,  Cincinnati,  O.    No.  597,216. 
Controller  for  Electric  Cars. — John  C.  Henry,  Denver,  Col. No.  597,374- 

The  method  of  braking  electric  cars  consisting  in  changing  the 
armatures  of  two  electric  motors  propelling  said  cars,  from  parallel 
to  series  connection,  increasing  the  magnetization  of  the  fields  of 
said  motors  as  the  current  in  the  armature  decreases,  due  to  retar- 

dation of  the  speed  of  the  motors,  and  then  short  circuiting  the  ar- 
mature of  the  motors  under  separately  excited  fields. 

We  will  send  copies  of  specifications  and  drawings  complete  of 
any  of  the  above  patents  to  any  address  upon  receipt  of  fifteen  cents. 
Give  date  and  number  of  patent  desired.  The  Street  Railway- 
Publishing  Company,  Havemeyer  Building,  New  York. 
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THE  STREET  RAILWAYS  OF  DAYTON,  OHIO 

With  the  growth  of  population  and  enlargement  of 
street  railway  facilities,  the  tendency  in  many  cities,  where 

there  is  more  than  one  company,  lias  been  toward  consol- 
idation, thus  effecting  a  reduction  in  operating  expenses 

for  all.  The  companies  of  Dayton,  however,  still  maintain 

a  separate  existence.  Although  a  city  of  only  80,000  in- 
habitants, it  has  three  distinct  companies  operating  three 

city  systems,  besides  an  interurban  road  to  Hamilton  and 
one  now  building  to  Eaton.  Dayton  is  admitted  by  all 
visitors  to  be  a  most  beautiful  city ;  its  streets  throughout 
the  business  portion  are  paved  with  brick  and  asphalt,  and 

while  there  is  an  occasional  agitation  to  compel  the  com- 
panies to  put  on  conductors,  the  demand  is  not  general, 

and  the  citizens  on  the  whole  are  well  satisfied  with  the 

service  given. 
Transfers  are  issued  at  four  stations,  located  at  the  in- 

tersections of  the  different  lines.  At  the  time  of  paying  his 
fare  the  passenger  asks  for  a  ticket,  which,  presented  to  the 
agent  at  the  crossing  of  the  line  to  which  he  wishes  to 
change,  secures  a  transfer  to  that  line.  The  ticket  re- 

ceived from  the  motorman  states  on  its  face  that  it  is  not 

a  transfer,  hut  is  exchangeable  for  one  ;  it  also  has  a  nura- 

FIG.  1,— INTERIOR  OF  POWER  STATION— CITIZENS'  RAILWAY,  DAYTON 

are  kept  scrupulously  clean.  The  cars  of  the  street  rail- 

way companies  in  no  wise  detract  from  the  general  "well 

kept"  appearance  ;  newly  painted,  polished  to  shining,  and 
moving  on  tracks  that  are  unexcelled. 

All  cars  are  run  without  conductors,  the  passenger  de- 
posits his  fare  in  the  box  in  the  front  end  of  the  car,  and 

in  case  of  his  refusal  to  do  so  when  requested  is  liable  to 
a  fine,  not  to  exceed  ten  dollars.  The  managements  of  the 
various  roads  believe  that  very  few  fares  are  lost  even 
when  the  cars  are  crowded.  On  special  days,  when  the 

crowding  is  excessive,  the  "extra"  motormen  are  put  on 
as  conductors.  There  is  not  the  public  dislike  of  the 
street  railway  companies  that  prevail  in  some  cities,  and 

her  corresponding  to  the  one  of  the  car  from  which  it  is 
issued,  and,  in  order  to  be  of  value,  must  be  presented  to 
the  transfer  agent  immediately  upon  the  arrival  of  the  car 
at  the  transfer  station.  This  system  relieves  the  motor- 
man  from  the  trouble  of  punching  transfers. 

For  a  time  after  the  inauguration  of  the  transfer  system 
a  strict  account  of  the  transfers  was  kept.  At  the  end  of 
a  year  the  balance  in  favor  of  one  road  against  the  others 
was  less  than  seventy-five  dollars- — much  too  small  a  sum 
topayforthelabor  of  keeping  clearing-house  accounts.  The 
transfer  merely  represents  a  courtesy  extended  from  one 
road  to  the  others,  and  is  not  counted  as  receipts.  The 
companies  share  equally  in  the  expense  of  maintaining  the 
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four  transfer  stations.  Six  rides  are  sold  for  a  quarter, 
the  tickets  being  in  the  shape  of  disks  of  celluloid  about 
the  size  of  a  nickel,  and  having  a  hole  through  the  center, 
like  a  Chinese  coin.  That  the  public  takes  advantage  of 

the  six-ride  feature  is  shown  by  the  large  proportion  of 
celluloid  disks  always  lying  in  the  fare  box.  Each  road 
issues  the  tickets  in  a  separate  color,  but  a  ticket  from  one 
is  good  on  any  other. 

The  franchises  are  mostly  for  twenty-five  years,  and  no 
other  compensation  is  asked  than  the  building  and  repair- 

ing of  the  pavement  between  the  tracks  and  one  foot  on 
either  side. 

Each  company  has  its  own  power  house,  car  barn  and 
repair  shops.  The  city  lines  comprise  56  miles  of  single 

track,  and  operate  less  than  one  hundred  cars,  so  the  sav- 
ing which  would  be  effected  by  a  combination  of  the  power 

house  and  repair  shop  equipment  is  obvious. 

The  power  houses  are  in  no  case  near  the  center  of  dis- 
tribution, and  in  but  one  instance  near  enough  to  use  the 

river  water  for  condensing  purposes.  That  of  the  Peo- 

ple's Railway  Company  is  the  only  one  located  on  a  rail- road. This  station  is  but  a  few  [docks  distant  from  the 

power  station  of  the  Citizens'  Street  Railway  Company. 
'I  he  White  Line  power  house  of  the  People's  Street 

Railway  Company  was  one  of  the  first  electric  power  sta- 
tions in  this  country.  There  are  two  G.  E.  dynamos  belted 

to  Lane  &  Bodley  and  Mcintosh  &  Seymour  double 

engines.    The  Lane  &  Rodley  en£>-ines  were  the  first  in- 

rope  connected  to  General  Electric  dynamos.  The  rope 
connection  has  the  advantage  of  being  noiseless,  provides 
a  more  flexible  connection,  and  slips  less  than  a  belt.  C. 
E.  Clark,  the  chief  engineer,  expressed  himself  as  well 

pleased  with  the  operation  of  the  ropes.   The  rope  is  con- 

FIG.  2. — BROWN  ST.  STATION  OF  OAKWOOD  STREET  RAILWAY 

stalled  and  have  been  running  since  1889.  In  all  that  time 

they  have  given  absolutely  no  trouble.  A  second  Mcin- 
tosh &  Seymour  engine  of  1200  h.p.  is  direct  connected  to 

a  G.  E.  generator.  All  three  engines  are  connected  to  a 

1000-h.p.  Worthington  condenser,  maintaining  a  vacuum 
of  24  to  25  ins.  The  condensing  and  feed  water  comes 
from  wells  and  is  discharged  in  the  city  sewers.  Five 
Brownell  tubular  boilers  supply  steam  ;  some  of  these  are 
very  old  and  will  be  replaced  soon. 

The  Brown  Street  station  of  the  Oakwood  Street  Rail- 
way Company,  Fig.  2,  is  equipped  with  two  Minerva 

boilers,  two  American  Wheelock  engines  of  400  h.p.  each ; 

FIG.  3, — SUMMER  PARTY  CAR 

tinuous  and  passes  over  a  tension  carriage  similar  to  that 
used  on  a  cable  railway. 

At  the  station  of  the  Citizens'  Railway,  Fig.  1,  there 
are  three  Buckeye  engines,  each  of  500  h.p.,  direct  con- 

nected to  Siemens  &  Halske  generators.  The  engines  are 
tandem  compound,  the  only  ones  of  this  type  in  the  city. 

The  boilers  at  this  plant  are  of  the 
Brownell  tubular  type.  The  first 
two  stations  burn  natural  gas  and 
the  last  one  coal. 

The  track  construction  on  all 
the  roads  is  extremely  substantial; 

from  70  to  90  lb.  girder  rails  are 
used;  a  layer  of  6  ins.  of  gravel 
underlies  a  large  part  of  the  track 

work.  Throughout  the  paved  dis- 
trict the  cars  ride  as  smoothly  as 

if  the  joints  were  welded.  Iron 

poles,  made  by  the  Electric  Rail- 
way Equipment  Company,  are 

used  everywhere.  As  there  are  no 
conductors  to  care  for  the  trolley 

very  great  pains  has  been  taken 
in  the  construction  of  the  over- 

head work,  with  the  result  that 

the  trolley  is  seldom  "off." No  better  cars  can  be  found 
than  those  running  in  Dayton, 

and  few  as  handsome.  Plush-cov- 
ered upholstered  seats  are  the 

rule.  On  the  People's  line  all  seats 
are  set  sideways,  and  the  cars  are 
turned  from  closed  to  open  by 

removing  the  windows  and  pan- 
els on  the  sides.  The  front 

ends  of  all  cars  are  vestibuled,  according  to  Ohio  law.  All 
are  electrically  heated,  and  on  the  Oakwood  line  the  front 
door  is  left  open,  in  order  to  make  it  more  comfortable  for 
the  motorman.  A  mirror  tilted  at  an  angle  like  that  of  a 
church  organ  enables  the  motorman  to  see  his  passengers 
safely  on  and  off  without  turning  around. 

The  People's  line  has  a  novel  summer  party  car,  Fig.  5. 
It  has  a  canopy,  roof,  chairs  and  tables,  a  cooler  for  re- 

freshments, and  is,  in  fact,  a  modern  summer  garden  on 
wheels.  It  rents  for  ten  dollars  per  evening,  and  is  very 

popular. 
The  cars,  almost  without  exception,  were  made  by  the 
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Barney  &  Smith  Car  Company.  A  city  ordinance  re- 
quires the  use  of  fenders ;  it  is  the  popular  opinion  shared 

even  by  the  managers  of  the  roads  that  these  have  pre- 
vented many  serious  accidents.  The  Hunter  fender  has 

been  in  use  since  1896,  and  is  giving  good  satisfaction  to 
both  public  and  railway  officials.  A  view  of  this  fender 
is  given  in  Fig.  3. 

General  Electric  motors  are  quite  generally  used.  The 

Barney  &  Smith  and  McGuire  Mfg.  Companies  have  fur- 
nished the  majority  of  the  trucks. 

whereas  the  electric  line  takes  a  southwesterly  course  to 

Hamilton,  paralleling  the  Cincinnati,  Hamilton  &  Day- 
ton road  from  Middletown  to  Hamilton. 

with 

FIG.  4 .--ELECTRIC  ARC  HEAD  LIGHT. 

The  Dayton  street  railway  companies  have  a  total  capi- 
talization of  $3,600,000,  or  more  than  $64,000  per  mile. 

INTERURBAN  LINE  TO  HAMILTON. 

The  electric  railway  between  Dayton  and  Hamilton  is 

a  splendid  illustration  of  the  interurban  electric  road  of  to 

day.    The  line  now  in  operation  is  38^  miles  long- 
terminals  at  Hamilton  and  Dayton.  The 
Dayton  Traction  Company  operates  that 

part  lying  between  Dayton  and  Miamis- 

burg,  a  distance  of  irj  miles.  From  Miam- 

isburg  to  Hamilton,  27  miles,  the  operat- 

ing company  is  called  the  Cincinnati  &  Mi- 
ami Valley  Traction  Company.    The  two 

companies  are  about  to  be  consolidated,  so 
will  be  considered  as  a  whole. 

The  road  starts  from  the  Court  House  in 

the  city  of  Dayton,  having  a  population  of 

80,000,  thence  passes  through  Alexanders- 
ville,  Carrollton,  to  Miamisburg,  thence 

through  Franklin,  in  Warren  County,  hav- 
ing a  population  of  5000,  south  through 

Middletown,  having  a  population  of  12,000; 

Trenton,  population,  1000;  Busenbark  and 

Overpeck,  population  500  each,  to  Hamil- 
ton, having  a  population  of  about  30,000. 

The  valley  through  which  the  lines  passes 
is  known  as  one  of  the  richest  valleys  east 
of  the  Mississippi,  the  soil  being  extremely 

fertile,  the  principal  ground  products  be- 
ing tobacco,  corn  and  wheat.  The  present  , 

terminus  of  the  line  at  Hamilton  is  20  miles 

north  of  Cincinnati,  the  projected  terminus 
of  the  road,  where  it  will  be  extended  this  coming  summer. 

It  can  hardly  be  said  that  this  interurban  road  parallels 
the  steam  railroads,  although  from  Dayton  to  Middletown 
it  runs  alongside  of  the  Big  Four,  but  at  Middletown  the 
latter  diverges  in  a  southeasterly  direction  to  Cincinnati, 

FIG.  5. — VIEW  ON  LINE  OF  MIAMI  VALLEY  TRACTION  COMPANY 

The  frequency  of  cars  between  Dayton  and  Hamilton — 
every  half  hour  from  early  in  the  morning  till  late  at 

night — and  the  fact  that  the  line  traverses  the  principal 
streets  of  the  several  cities  and  towns,  combined  with  the 
low  rates  of  fare,  has  secured  for  it  all  the  interurban 
travel  along  its  route.  This  is  so  true  that  several  local 
trains  of  the  Cincinnati, Hamilton  &  Dayton  and  Big  Four 
Railroad  have  been  withdrawn.  The  cars  make  the  38 
miles  in  the  135  minutes,  including  all  stops,  and  the 
through  fare  is  50  cents. 

The  road  is  operated  similar  to  steam  roads.  It  has  a 

train-despatching  system,  using  telephones.  It  is  equipped 
with  a  block  signal  system.  Cars  are  provided  with  smok- 

ing compartments,  toilet  rooms,  ice  water  and  completely 
vestibuled. 

The  company  has  established  its  own  ticket  offices  and 

agencies  and  waiting  rooms  in  each  and  every  town  along- 

FIG.  6.— INTERIOR  OF  BUSENBARK  STATION 

the  line.  The  style  of  tickets  and  the  manner  of  keeping 
the  accounts  are  similar  in  every  respect  to  steam  railroad 
systems.  The  company  issues  single  and  round  trip,  full 
fare  and  half  fare  tickets  between  all  stations,  school  tick- 

ets, monthly  commutation,  and  in  all  has  454  forms  con- 
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stantly  on  sale.  Baggage  is  checked  and  carried  free,  and 

the  Wells  &  Fargo  Express  Company  handles  all  the  ex- 
press business  along  the  route. 

Another  peculiar  fact  which  must  be  of  interest  to  elec- 
tric railway  men  is  that  while  the  C.  H.  &  D.  bitterly  op- 

posed the  building  of  an  electric  road  paralleling  its  own, 
its  attitude  has  changed,  and  it  is  stated  that  it  now  pro- 

poses to  make  use  of  the  interurban  as  a  feeder,  issuing 

per  car)  with  latest  controllers  at  both  ends  of  platform. 
All  cars  and  trucks  were  made  at  the  shops  of  the  Barney 

&  Smith  Car  Company's  shops  upon  plans  furnished  by 
the  engineers,  and  are  mounted  on  the  same  company's trucks. 

Three  power  stations  are  employed,  one  at  Dwyer  Sta- 
tion, on  the  line  of  the  Dayton  Traction  Company,  one  at 

Franklin,  Ohio,  and  one  at  Busenbark.    They  are  so  ar- 

FIGS.  7  AND  8.— CAR  HOUSE  AND  CARS— MIAMI  VALLEY  TRACTION  COMPANY 

interchangeable  tickets  and  building  a  union  depot  where 
the  lines  cross. 

Through  the  small  towns  and  villages,  and  along  the 

county  highway  a  60-lb.  4]-in.  T  rail,  with  four-hole 
angle  bars,  rolled  by  the  Carnegie  Steel  Company,  is  used. 
Through  the  larger  towns  and  cities  70  and  90  lb.  girder 

rails  are  used.  The  rails  are  laid  on  5-in.  X  T'-in.  X  7-ft.oak 
ties,  2500  to  the  mile.  The  tracks  are  bonded  with  Bene- 

dict &  Burnham  No.  00  rail  bonds.  The  entire  roadbed 

is  ballasted  with  gravel,  some  of  the  fills  being  20  ft.  in 
depth. 

Several  large  steel  bridges  have  been  erected  by  the 

'Toledo  Bridge  Company  and  the  Iron  Substructure  Com- 
pany along  the  line  over  the  Erie  and  Miami  Canal  and 

Miami  River.  For  a  distance  of  3000  ft.  south  of  Franklin 
the  line  runs  between  the  Erie  Canal  and  the  Miami  River, 
and  has  been  built  upon  a  very  substantial  trestle,  and  for 

secure  anchorage  many  carloads  of  stone  have  been  de- 
posited between  the  bents. 

In  the  cities  iron-pole  overhead  construction  is  used, 
while  outside  of  the  city  side  construction  is  employed. 

Two  car  houses  are  required  for  the  storage  of  the  cars, 
one  76  ft.  X  105  ft.,  is  located  within  six  miles  of  Dayton, 
and  the  other  having  dimensions  of  76  ft.  X  185  ft.,  is  at 
Trenton,  Ohio,  9  miles  from  the  southern  terminus  of  the 
line.  These  car  barns  are  of  brick  and  steel  and  abso- 

lutely fireproof,  and  have  offices  at  one  side  and  a  repair 
shop  on  the  other  side. 

The  cars  are  modern  and  similar  in  appearance  to  steam 
railroad  cars,  being  43  ft.  in  length,  8  ft.  wide,  and  are 
mounted  upon  double  trucks  with  wheels  33  ins.  in  dia.  The 
cars  have  vestibules  at  both  ends,  are  straight  sided  with 
steam  car  roofs,  the  interior  finish  is  quartered  oak  and 
each  is  fitted  with  smoking  compartment,  as  shown  upon 
plan,  double  windows  and  wide  arm  rests.  All  cars  have 
two  rows  of  double  Walkover  seats  arranged  at  right 

angles  with  the  length  of  cars,  and  fitted  with  springs,  up- 
holstered in  cane.  Each  is  lighted  with  ten  16-c.p.  lamps, 

the  fixtures  being  made  of  special  cast  bronze.  The  smok- 
ing compartments  are  upholstered  in  leather  and  com- 

fortably seat  ten  passengers.  The  cars  have  a  total  seating 

capacity  of  forty-one  passengers.  They  are  heated  by 
Johns  electric  heaters. 

Each  car  is  equipped  with  two  G.  E.  57  motors  (100  h.p. 

ranged  that  each  power  station  feeds  about  6\  miles  in 
either  direction.  The  buildings  are  80  ft.  X  50  ft.,  divided 

by  fireproof  wall.  In  each  station  there  are  two  225-k.w. 
General  Electric  multipolar  belt  generators,  driven  by  two 

18  X  42  Hamilton-Corliss  condensing  engines.  The  sta- 
tion voltage  is  550.   The  belts  are  of  the  Bodifield  make. 

The  boilers  are  of  the  horizontal  return  tubular  type,  18 

ft.  long  by  72  ins.  in  diameter,  having  seventy-two  4-in. 
tubes,  and  were  furnished  by  the  Rarig  Engineering  Com- 

pany.   Laidlaw,  Dun  &  Gordon  condensers  are  used. 
Stilwell-Bierce  &  Smith-Vaile  pumps,  Garton-Daniels 

lightning  arresters  and  Crane  valves  go  to  make  up  the 
remainder  of  the  equipment  of  the  power  station. 
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FIG.  9.— PLAN  OF  STATION  AT  BUSENBARK 

The  power  plant  in  each  station  is  sufficient  to  operate 
double  the  number  of  cars  at  present  propelled,  the  origi- 

nal intention  being  to  have  a  duplicate  power  plant  in  each 
station. 

The  line  is  equipped  throughout  with  the  block  signal 
system.  A  signal  box  on  each  turnout,  each  containing 
five  lamps ;  three  of  these  are  in  circuit  with  two  at  the 

box  two  miles  beyond  at  one  direction,  and  two  are  in  cir- 
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cuit  with  three  at  the  box  two  miles  in  the  other  direction. 

The  signal  boxes  are  each  arranged  with  a  central  parti- 
tion, so  that  one  group  of  lamps  shines  in  one  direction 

and  the  other  group  in  the  other  direction. 
The  reason  for  using  the  five  lamps  in  series  instead  of 

two  is  to  cut  down  the  voltage,  the  current  being  supplied 
from  the  trolley  wire.  Each  box  has  two  double  pole 
switches,  one  in  each  circuit,  by  which  the  five  lamps  in 
each  circuit — viz.,  three  in  one  box  and  two  in  the  next 
box — can  be  connected  to  either  the  trolley  wire  or  to  the 
ground.  The  operation  of  the  system  is  then  as  follows  : 
A  motorman  arriving  at  a  signal  box  looks  to  see  whether 

the  lamps  on  the  left  of  the  box.  which  are  the  ones  con- 
nected with  those  in  the  box  ahead  of  him,  are  burning. 

If  they  are  not  it  indicates  that  there  is  no  car  on  the  block, 
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the  approaching  collision  long  enough  in  advance  to  stop 
several  times.    A  view  of  this  headlight  is  given  in  Fig.  4. 

At  the  two  intersections  with  steam  roads  a  derailing 
switch  stands  always  open.  In  order  to  close  this  the 
conductor  must  first  cross  the  steam  road,  and  then  hold 
the  switch  closed;  when  he  releases  the  lever  the  switch 

flies  open  again  of  its  own  accord.  At  one  of  the  intersec- 
tions a  Hall  interlocking  signal  is  installed.  This  locks 

the  switch,  making  it  impossible  for  the  conductor  to 
close  it  whenever  a  train  on  the  steam  road  is  within  2000 
ft.  of  the  crossing. 

The  operation  of  the  entire  system  requires  about  ninety 
employes,  who  receive  an  average  of  15  cents  an  hour. 

The  cost  of  building,  including'  all  equipment,  was  about 
$13,000  per  mile,  or  in  round  figures  $500,000.    The  fol- 
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FIG    10. — PLAN  OF  CAR— MIAMI  VALLEY  TRACTION  COMPANY 

and  he  throws  the  double-pole  switch  in  that  lamp  circuit 
so  that  the  current  will  light  the  three  lamps  in  that  box 
and  the  two  beyond,  thus  preventing  a  car  entering 
the  block  from  either  end.  Upon  arriving  at  the  end  of 

the  block  he  throws  over  the  other  double-pole  switch  in 
the  lamp  circuit,  putting  out  the  five  lamps,  but  leaving, 
of  course,  both  terminals  of  the  lamp  circuit  connected 
either  to  the  trolley  wire  or  to  the  ground,  i.  e.,  in  such 
a  condition  that  another  car  entering  the  block  in  either 
direction  can  use  the  system  by  throwing  one  of  the 

switches.   As  installed,  the  motorman  can  throw  the  sig- 

lowing  is  a  report  of  the  earnings  of  the  two  properties  of 

the  Dayton  Traction  Company  and  the  Cincinnati  &  Mi- 
ami Valley  Traction  Company  for  the  five  months  ending Dec.  31,  1897 : 

Number  of  passengers  carried    553,929 
Car  mileage    404,027 
Gross  earnings    $61,358.06 
Earnings  per  car  mile    .152 
Expenses  per  car  mile    .0863 

The  entire  work  of  design  and  construction  of  the  cars, 
track,  overhead  work,  buildings,  power  plant,  etc.,  was 

nal  switches  without  leaving  the  platform,  but  brings  his 
car  almost  to  a  stop  while  doing  so. 

To  increase  the  safety  of  operation  at  night,  the  cars 
are  fitted  with  an  electric  arc  light,  invented  by  the  general 
manager  of  the  road,  W.  G.  Wagenhals.  The  lamp  is 
remarkable  for  its  simplicity  of  construction,  as  well  as  the 
small  amount  of  current  required  to  run  it.  At  a  distance 
of  half  a  mile  it  furnishes  ample  light  for  reading.  It 
serves  as  a  far  better  warning  at  crossings  than  could  be 

given  by  a  gong  or  whistle.  In  addition  to  this,  it  as- 
sures the  motorman  of  the  condition  of  the  track  for  a 

full  half-mile  ahead.  When  an  arc  lamp  has  occasionally 
been  replaced  by  an  ordinary  one,  it  has  been  impossible 
to  make  schedule  time,  the  motorman  being  unwilling  to 
push  the  car  ahead  at  full  speed.  Should  the  signal  sys- 

tem fail  at  any  time,  these  lamps  would  give  warning  of 

furnished  by  Stern  &  Silverman  and  carried  out  to  the 
complete  satisfaction  of  the  officers  of  the  company.  The 

same  firm  successfully  financed  the  company's  securities. 
DAYTON  &  WESTERN  RAILROAD. 

There  is  now  building  from  Dayton  to  Eaton,  Ohio, 
what  promises  to  be  one  of  the  finest  electric  railways  in 
this  country.  The  road  will  run  absolutely  in  a  straight 
line,  with  the  exception  of  one  slight  deflection  near  the 
Dayton  end.  It  will  be  24  miles  long,  touching  between 
the  cities  mentioned  the  towns  of  West  Alexandria,  Johns- 
ville.  North  Lebanon,  Kingsville  and  the  National  Mili- 

tary Home.  The  total  population  adjacent  to  the  route  is 
150,000  people.  Within  a  short  distance  of  the  road  on 
either  side  are  a  number  of  towns,  which,  it  is  expected, 
will  offer  considerable  patronage. 
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Excursions  to  the  Soldiers'  Home  will  be  one  great 
source  of  traffic.  Thousands  of  visitors  go  to  the  home 
throughout  the  summer  months.  Not  only  will  the  line 
carry  its  share  of  passengers  from  Dayton  to  the  home, 
but  it  is  expected  that  joint  traffic  arrangements  will  be 
made  with  the  Cincinnati,  Northern  and  Pan  Handle 
railroads,  whose  lines  are  crossed  at  West  Alexandria  and 
Eaton.  The  fact  that  part  of  the  trip  would  be  over  a  fast 
electric  line  would  add  considerably  to  the  attraction 
which  the  steam  road  could  hold  out  to  visitors  at  the 

Soldiers'  Home. 
The  cost  of  building  will  be  $23,000  per  mile.  As  the 

right  of  way  is  comparatively  level,  these  figures  illustrate 
its  substantial  character. 

The  route  will  be  along  the  public  highway,  except 
where  curves  in  the  highway  compel  leaving  it  to  preserve 
a  straight  line.  The  highway  bridges  will  in  no  case  be 
used,  but  nineteen  new  steel  bridges  will  be  built.  These 

will  be  of  particularly  heavy  construction.  Seventy-pound 
Johnson  T  rails,  62  ft.  long,  will  be  laid  on  oak  ties. 

Washburn  &  Moen  bonds  and  Ohio  Brass  Company's overhead  material  will  be  used. 

The  power  house,  located  at  West  Alexandria  and  now 
partially  built,  will  have  a  steel  frame  and  will  be  56  X  100 
ft.,  the  engine  room  being  56  X  84  ft.  The  equipment  will 

include  two  Buckeye  engines  of  400  h.p.  each,  direct  con- 
nected to  Siemens  &  Halske  generators,  three  Babcock  & 

Wilcox  boilers,  built  by  the  Aultman-Taylor  Company, 
and  Wheeler  condensers. 

The  rolling  stock  will  consist  of  six  42-ft.  cars,  built  by 
Kuhlman  &  Company.  These  will  be  fitted  with  lava- 

tories and  equipped  with  Peckham  trucks  and  airbrakes. 
The  running  time  will  be  one  hour  and  the  maximum  speed 
will  be  30  miles  an  hour.  The  cars  will  be  equipped  with 
General  Electric  motors.  The  Chase  Construction  Com- 

pany, of  Detroit,  are  contractors  for  the  entire  work. 

Fighting  Snow  in  Portland,  Me. 

The  severe  snow  storm  which  swept  over  the  greater 
part  of  New  England  in  the  first  part  of  February  was 
one  of  the  worst  that  has  ever  been  experienced  in  this 
section.   In  many  places  all  business  was  totally  paralyzed 

trations  give  a  good  idea  of  what  the  street  railways  in 
Portland,  Me.,  had  to  contend  with  in  order  to  resume 
operations.  Fig.  1  is  a  view  taken  near  Fort  Preble,  Me., 
on  the  line  of  the  Portland  &  Cape  Elizabeth  Railway 
Company.  This  point  is  on  a  hill,  and  for  a  distance  of 
about  a  block  the  snow  was  piled  so  high  that  it  was  pos- 

sible for  a  man  to  reach  the  trolley  wire  from  the  top  of 

FIG.  1. — VIEW  NEAR  FORT  PREBLE— PORTLAND 

the  drifts  before  the  tracks  were  dug  out.  Fig.  2  shows  a 
Taunton  snow  plough  clearing  the  track  for  a  car  at  the 
corner  of  Sawyer  and  Front  streets  in  the  village  of  South 

Portland,  near  Ferry  Landing.  The  snow  had  been  par- 
tially hauled  away  when  this  view  was  taken.  Around 

the  corner  in  the  rear  of  the  car  the  snow  was  drifted  12 

ft.  deep  for  a  short  distance.  The  plough  was  completely 
lost  to  view  when  going  through  the  cut.  On  some  of  the 
higher  elevations  in  the  vicinity  of  Portland  the  snow 

was  drifted  against  many  of  the  houses,  so  that  it  was  nec- 
essary for  the  occupants  to  leave  their  homes  by  the  sec- 

ond-story windows. 

FIG.  2. — REMOVING  SNOW— PORTLAND 

for  several  days,  the  storm  being  particularly  severe  upon 

the  street  railway  companies.    The  accompanying  illus- 

Illinois  Street  Railway  Association 

In  pursuance  to  a  call  by  the  president,  the  executive 
committee  of  the  Illinois  Street  Railway  Association  met 
at  Springfield,  111.,  on  Jan.  25,  1898.  At  this  meeting  a 

committee,  consisting  of  W.  H.  Paterson,  of  Blooming- 
ton;  W.  F.  Brennan,  of  Chicago,  and  C.  K.  Minary,  of 
Springfield,  was  appointed  to  make  arrangements  for  the 
general  meeting  of  the  Association,  to  be  held  next  May. 
The  secretary  was  requested  to  ask  members  to  prepare 

papers  for  the  next  convention  as  follows :  "On  the  oper- 
ation of  street  railways  in  small  cities,"  "On  a  system  of 

collecting  fares  and  checking  up  employes,"  "On  the  re- 
lation of  the  street  railways  and  municipal  corporations." 

At  this  meeting  of  the  executive  committee  a  bill  was 

presented  by  C.  L.  Bonney,  of  Chicago,  which  the  Asso- 
ciation will  endeavor  to  have  passed  at  the  next  session  of 

the  Illinois  Legislature.  This  bill  provides  for  the  ex- 
tension of  the  life  of  all  street  railway  franchises  in  the 

state  for  a  period  of  ninety-nine  years. 
Mr.  Bonney  was  asked  to  prepare  a  paper  upon  the 

subject  of  his  bill,  the  same  to  be  read  at  the  next  meeting 
of  the  Association. 
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Electric  Railway  Motors 

By  Geo.  T.  Hanchett. 

VII — Armature  Construction. 

In  the  previous  article  on  armature  windings  it  was 
shown  that  the  cylindrical  surface  of  an  armature  is  cov- 

ered with  conductors  parallel  to  the  shaft,  and  that  these 
conductors  are  so  connected  that  when  currents  are  sent 
into  the  armature  at  certain  points  of  the  commutator, 
currents  will  flow  in  these  conductors  in  such  a  direction. 

wire  of  this  armature  is  carried  on  its  sides,  and  between 
each  of  the  coils  are  small  teeth  ;  indeed,  this  was  one  of 
the  first  toothed  armatures  ever  constructed  for  railway 

work. 
Both  the  15  h.  p.  and  20  h.  p.  W.  P.  motor  windings  are 

alike,  so  far  as  mechanical  method  is  concerned,  and  the 

description  of  the  W.  P.  50-winding  will  suffice.  As  be- 
fore stated,  a  flat  conductor  is  used.  It  could  be  more 

appropriately  termed  a  ribbon,  fur  it  is  .34  in.  broad  by  .04 
in.  thick,  and  insulated  with  cotton  winding.    The  cylin- 
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FIG.  1.— WINDING  OF  "SHORT"  RING  ARMATURE 

as  to  produce  rotation  of  the  armature  core  to  which  they 
are  fastened.  While  it  is  a  simple  matter  to  draw  lines 
suitably  representing  the  various  wires,  it  is  by  no  means 
as  easy  to  run  wires  which  actually  convey  current  from 
one  conductor  to  another.  There  are  so  many  of  these 
connectors  that  they  interfere  with  each  other,  and  before 
the  systematic  arrangements  of  the  present  day  had  been 
perfected,  the  ends  of  every  drum  armature  presented  a 
most  unsightly  wad  of  wire,  which  was  composed  of  the 
various  connectors  running  from  section  to  section, 
heaped  upon  each  other  in  great  confusion. 

There  are  two  types  of  railway  armatures — the  drum 
and  the  ring.  The  ring  armature  is  the  simplest  as  re- 

gards mechanical  winding,  and  will  be  first  described.  The 

one  obvious  way  of  winding  a  ring  armature  is  by  wrap- 
ping the  wire  around  the  torus  of  the  ring,  and  if  it  be 

neatly  done,  a  smooth,  symmetrical  winding  will  result. 

There  are  only  two  ring  armatures  which  are  use  at  pres- 
ent in  American  electric  railway  motor  work,  and  they  are 

FIG.  2— W.  P.  WINDING 

these  of  the  W.  P.  50  and  30,  of  the  Thomson-Houston 
Electric  Company,  and  the  S.  R.  G.  Short  motor,  made 
by  the  Short  Electric  Railway  Company,  formerly  of 
Cleveland,  Ohio.  Both  of  these  armatures  are  wound 
with  flat  wire  in  order  to  build  up  a  more  solid  bobbin. 
The  Short  motor  was  wound  in  bobbins  of  several  layers 

— a  lead  being  brought  out  from  the  middle  of  the  bobbin 
in  order  to  sub-divide  it  and  diminish  the  number  of  turns 

per  commutator  bar.  The  wire  was  equivalent  to  a  circu- 
lar section  of  about  .09  in.  diameter,  and  a  very  substantial 

winding  was  formed,  which  was  strengthened  by  layers 
of  cloth,  wound  in  as  the  work  progressed.  These  pre- 

vented the  outside  wires  from  falling  down  as  the  bobbin 
Avas  built.  In  Fig.  1  is  shown  the  method  by  which  this 
is  accomplished.  The  bobbin  is  wound  in  a  box  or  trough, 
formed  of  fuller  board  and  mica  insulation.    The  active 

FIG.  3. — SHAPE  OF  THE  FIRST  FORMED  COILS 

drical  surface  of  this  armature  is  slotted  to  receive  the  ac- 
tive portion  of  the  wire,  and  the  latter  is  wound  in  these 

slots,  one  turn  per  layer,  until  the  requisite  number  of 
turns  have  been  filled  in.  It  has  been  customary  to  wind 
these  armatures  in  three  different  ways,  according  to  the 
work  that  they  have  to  do,  with  9  turns,  12  turns  or  13 
turns  per  bobbin,  those  having  the  greatest  number  of 
turns  possessing  the  most  torque,  while  those  of  fewer 

turns  have  higher  speed.  Indeed,  it  has  been  quite  cus- 
tomary to  vary  the  character  of  the  output  on  railway  ar- 

matures in  this  way. 

The  slots  of  the  W.  P.  armature  are  insulated  by  mica 
and  fuller  board,  and  the  other  parts  of  the  core  are  also 
protected  with  an  insulated  covering.  The  wire  is  secured 

by  driving  in  a  piece  of  wood  of  semi-circular  section, 
which  is  held  in  place  by  the  T-shaped  projection  of  the 
teeth,  as  shown  in  Fig.  2,  thus  avoiding  the  use  of  band 

wires.  Band  wires  on  a  ring  armature  are  not  so  neces- 
sary, for  the  reason  that  the  method  of  winding  is  such 

that  it  inherently  secures  the  wire  very  strongly  in  place. 
We  now  pass  to  drum  armatures,  the  construction  of 

which  is  more  complex.  The  first  drum  armatures  were 
smooth-bodied  affairs,  and  were  divided  into  sections  by 
fibre  pegs  driven  into  saw  cuts  in  the  end  disks.  The  usual 
way  was  to  secure  the  end  of  the  wire,  and  having  suitably 
insulated  the  armature  core,  to  wind  on  a  coil  by  hand, 

and  having  completed  one,  to  start  another,  suitably  cov- 
ering with  insulation  the  points  where  the  coils  crossed  on 

the  ends  of  the  armature.  The  first  one  or  two  coils  went 

on  smoothly  enough,  but  as  the  winding  progressed,  the 
path  of  the  wire  over  the  end  of  the  armature  became 
more  and  more  uneven,  till  the  final  coils  were  some  10 

or  15  per  cent  longer  than  the  first  ones.  This  work  was 
covered  with  a  canvas  head  to  keep  out  the  dust,  but  such 
a  construction  did  not  fail  to  be  a  fruitful  source  of  faults 

which  frequently  resulted  in  burnouts.  Moreover,  if  an 
accident  overtook  one  of  the  coils,  at  least  all  of  the  coils 
which  had  been  wound  over  it  would  have  to  be  removed, 

even  though  they  were  in  perfect  condition,  in  order  to  get 
at  the  faulty  ones. 

Various  methods  of  winding  the  coils  in  groups  were 
used,  so  as  to  equalize  in  a  measure  their  length  and  re- 

sistance, and  thereby  avoid   the    commutator  troubles 
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to  which  such  electric  unbalancing  gave  rise.  As  such 

surface-wound  armatures  as  this  are  now  universally  dis- 
carded, it  is  not  necessary  to  describe  their  construction 

.at  length,  but  what  has  been  said  is  of  interest,  because  it 
points  out  how  the  railway  armature  has  been  improved. 

The  Short  motor  and  the  W.  P.  50  and  30  motors  of  the 

Thomson-Houston  Company  pretty  effectually  demon- 
strated that  a  toothed  armature  was  eminently  superior 

for  railway  work.  A  core  covered  with  slots  was  very 
much  easier  to  wind  than  a  smooth  body  armature,  for 
the  wire  was  very  much  less  likely  to  become  displaced. 
It  was  discovered  about  this  time  that  an  armature  coil 

could  be  formed  up  separately  and  slipped  on  to  the  core 

FIG.  4.— EARLY  FORMED  COIL  WINDING 

provided  that  a  drum  construction  was  used.  Of  course 
ring  armatures  inevitably  demanded  hand  winding  with 

a  shuttle.  This  system  of  formed  coils  had  many  attrac- 
tions. Cheap  labor  could  be  employed  in  winding  them, 

for  they  were  not  difficult  to  construct  and  it  is  always 

easy  to  perfect  even  an  uninformed  laborer  in  the  con- 
struction of  a  simple  member,  and  if  he  has  to  make  hun- 

dreds of  these  he  will  soon  become  more  expert  than  his 
instructor.    Besides  these  advantages  the  formed  coils 

A 
FIG.  5  — DIAGRAM  OF  EICKEMEYER  WINDING 

could  be  insulated  separately  and  hence  much  more  thor- 
oughly. The  winder  could  slip  on  the  coils  and  shape  up 

the  heads  in  a  fraction  of  the  time  that  was  necessary  when 

the  old  method  of  winding  the  wire  by  hand  was  em- 
ployed. 

The  first  of  these  coils  were,  as  shown  in  Fig.  3,  a  sim- 
ple, rectangular  affair.  The  back  connectors  are  given  a 

half  turn  so  as  to  enable  them  to  pack  in  place  over  the 
ends  in  a  more  substantial  manner.  Fig.  4,  which  illus- 

trates such  a  winding,  will  show  how  this  twist  assists  in 
the  assembling  of  the  coils.  By  winding  the  armature  in 
groups  the  advantage  was  secured  that  in  case  of  accident 

to  any  coil,  all  of  the  coils  that  had  been  subsequently  put 

on  need  not  necessarily  be  removed.  In  order  to  accom- 
modate such  a  construction,  the  coils  were  often  made  in 

sets  of  various  lengths.  Those,  for  instance,  of  the  West- 
inghouse  No.  12  had  twenty-three  short  coils  and  twenty- 
four  long  ones. 

Even  previous  to  the  use  of  the  formed  coils  already  de- 
scribed, Rudolf  Eickemeyer  had  invented  and  patented 

a  formed  coil-winding  which  was  superior.  These  patents 
covering  this  winding  became  the  property  of  the  General 
Electric  Company,  which  incorporated  the  principles  in 
its  well  known  G.  E.  800  motor. 

If  we  look  at  the  end  of  a  drum  armature  and  notice  the 

FIG.  6. — EICKEMEYER  WINDING 

connectors  passing  from  slot  to  slot,  it  will  be  seen  that 

they  can  be  divided  into  two  layers,  one-half  of  the  con- 
nector serving  to  form  part  of  the  lower  layer  next  to  the 

core,  and  the  other  half  the  upper  layer.  Diagram  5  will 
make  this  plain.  The  outer  layer  is  shown  in  full  lines 
and  the  layer  next  the  core  in  dotted  lines.  It  will  at  once 
be  seen  that  the  wires  comprising  a  layer  in  such  a  formed 
head  do  not  cross  each  other  anywhere,  and  the  wires  of 
the  upper  layer  crossing  those  of  the  lower  layer  can  be 
separated  therefrom  by  a  single  thin  circular  sheet  of  in- 

sulation. Moreover,  such  an  armature  head  is  very  com- 
pact, and  in  a  railway  motor  this  is  an  enormous  advan- 
tage, as  the  available  dimensions  are  often  limited,  and  a 

motor  that  is  too  long  in  the  direction  of  the  car  axle  may 
interfere  seriously  with  the  working  of  the  brake  rods  or 
the  use  of  an  improved  suspension. 

That  the  compactness  shown  by  the  diagram  is  realized 
in  practice  is  demonstrated  by  Fig.  6,  which  shows  a  G. 
E.  800  armature  in  process  of  winding.  The  inner  and 
outer  layer  may  be  distinctly  seen,  and  also  the  way  in 
which  the  armature  coils  fit  together.  The  principle  of 
this  winding  may  be  made  still  further  apparent  by  noting 
the  shape  of  an  isolated  coil  in  which  it  will  be  seen  that 
the  wire  passes  outwards  from  the  slot  and  down  toward 
the  axle  in  an  evolute  curve,  forming  a  part  of  the  outer 
layer,  when  it  bends  sharply  inward  parallel  to  the  axle, 
and  turning  sharply  again,  passes  upwards  to  its  proper 
slot  in  an  evolute  curve,  which  is  the  inverse  of  the  first 

one,  thus  forming  part  of  the  inner  layer  of  end  con- 
nectors. 

A  popular  idea  with  these  formed  coil  armatures  is  that 
the  winding  is  a  matter  of  simply  slipping  the  coils  on  one 
after  another  till  the  armature  is  completely  wound.  This, 
however,  is  not  as  simple  a  matter  as  it  would  at  first  seem, 
and  it  will  be  best  appreciated  by  considering  the  difficulty 
of  taking  apart  a  completed  armature. 

Consider  diagram  Fig.  5.  We  wish  to  remove  one  coil 
marked  A.  One  side  of  it  is  in  the  upper  part  of  a  slot 
and  can  be  easily  lifted  out,  but  the  other  part  of  the  coil  is 
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in  the  lower  part  of  the  slot,  and  the  conductor  above  it 
must  be  lifted  out  first.  Nor  is  this  all ;  every  other  upper 
conductor  in  the  span  between  the  two  slots  pertaining 
to  the  same  coil  must  be  lifted  to  liberate  the  damaged 

coil.  In  a  four-pole  series-wound  machine  this  means  lift- 
ing one-half  of  all  of  the  upper  conductors  in  the  armature. 

The  lifting  action  is  a  progressive  one,  increasing  in  arith- 
metical ratio.  Thus,  if  it  is  desired  to  lift  coil  No.  1,  coil 

No.  2  must  be  lifted  twice  as  much,  and  coil  No.  3  three 
times  as  much  and  so  on. 

The  result  of  this  is  to  deny  to  the  formed  coil  the  ad- 
vantage which  is  often  claimed  for  it,  of  particularly  easy 

repair.  If  an  armature  be  run  for  a  considerable  period  of 
time,  and  one  of  the  coils  fails,  it  is  next  to  useless  to  try 
to  replace  that  coil  alone,  for  the  lifting  of  the  other  coils 

which  this  operation  entails  is  certain  to  crack  and  de- 
stroy their  insulation  so  much  that  they  are  not  fit  for 

further  service.  The  armature  must  be  stripped  and  re- 
wound. 

American  railway  motors  now  use  drum-wound  arma- 
tures exclusively,  and  numerous  methods  have  been  tried 

to  secure  a  symmetrical  system  of  winding  them.  The 

latest  development,  and  one  which  has  now  become  uni- 
versal, is  the  straight-out  winding.  This  is  so  called  for 

the  reason  that  the  ends  of  the  coil  project  straight  out 
from  the  ends  of  the  armature  in  a  plane  parallel  to  the 
shaft,  as  shown  in  Fig.  7.  This  has  the  advantage,  first, 

that  the  coils  are  simply  polygonal  figures,  having  no  in- 
tricate curves  requiring  special  forming  devices,  and,  sec- 

ond, because  the  shape  of  the  coil  being  practically  all  on 
one  plane,  is  such  that  it  is  easier  to  remove  it. 

The  first  straight-out  windings  were  constructed  with 
the  end  of  the  coil  protruding  in  a  more  or  less  unpro- 

tected manner.  The  coils  formed  a  sort  of  cylindrical 
wall  or  ring  protruding  from  the  end  of  the  armature, 

and  were  usually  protected  by  tape  wound  on  the  coils  in- 
dividually and  on  the  assembled  ring  as  a  whole. 

Another  improved  method  which  is  now  being  uni- 
versally adopted,  is  to  provide  a  metal  support  for  this 

ring,  which  is  usually  a  part  of  the  end  disk  which  holds 

FIG.  7.— "STRAIGHT  OUT"  WINDING 

the  laminae  of  the  armature  together.  Such  a  construc- 
tion is  shown  in  Fig.  8.  It  may  be  mentioned  that  this 

figure  illustrates  a  simple  dynamo  armature  wound  on 
this  plan,  but  it  is  selected  because  it  shows  the  principle 
of  this  method  of  winding  to  excellent  advantage.  The 
shape  of  the  coil  of  a  straight-out  winding  is  shown  in 
Fig.  9.  If  the  machine  be  a  small  one,  taking  but  little 
current,  the  coil  usually  has  two  or  more  turns,  as  shown 
in  the  upper  part  of  the  figure,  while  if  the  machine  is  of 
large  capacity,  a  simple  loop  between  the  commutator  bars 
constitutes  a  coil.  These  loop  conductors  are  frequently 
made  of  flat  ribbon,  which  is  very  conveniently  manipu- 

lated, the  only  difficult  part  being  the  abrupt  bend  at  the 
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sharp  angle  of  the  coil.  A  substitute  for  this  bend  can 
be  made,  as  shown  in  Fig.  10,  which  consists  simply  in 
folding  the  ribbon  on  itself.  This  has  the  disadvantage 
of  producing  two  more  sharp  bends  in  the  ribbon  and 
causing  a  lump  at  this  part  of  the  armature  coil,  which  is 
not  quite  as  sightly,  but  for  which  there  is  always  room. 

FIG   8— PACKED  "STRAIGHT  OUT  "  WINDING 

In  winding  drum  armatures,  it  is  usually  customary  to 
cover  the  core  heavily  with  insulation  and  place  troughs 
of  composite  insulation  in  the  armature  slots  in  which  the 
conductors  are  laid,  but  with  some  motors,  notably  the 

FIG.  9.— SHAPE  OF  "STRAIGHT  OUT"  COIL 

G.  E.  800,  the  core  insulation  is  omitted,  and  the  coils 

are  more  heavily  taped.  This  has  the  advantage  that  it 
takes  less  time  to  prepare  an  armature  core  for  winding, 
but  it  cannot  be  said  to  be  as  safe  a  winding  as  where  the 
core  and  coil  are  separately  insulated. 

All  drum  armatures  require  band  wires,  a  precaution 
not  necessary  in  most  ring  constructions.  The  number 
and  position  of  these  bands  are  quite  important.  The  fewer 
there  are  in  the  clearance  space  the  better,  and  such  bands 
as  are  required  there  should  not  be  soldered  more  than  is 
necessary  to  secure  their  ends,  for  they  are  revolving  in  a 
strong  field,  and  the  currents  which  are  generated  in  them 
tend  to  flow  at  right  angles  to  the  wires  of  which  they  are 
constructed.  If  a  path  for  these  currents  be  provided  in 

the  shape  of  a  soldered  connection,  these  eddying-currents 
may  be  very  large  and  sufficient  to  overheat  the  bands  at 
a  temperature  where  the  solder  will  melt,  and  it  should 

therefore  be  used  very  sparingly.  In  the  straight-out 
winding,  bands  may  be  placed  outside  the  clearance, 
which  may  be  soldered  together  throughout  their  entire 
length,  and  which  may  be  made  as  large  as  desirable.  In 
fact,  it  is  well  in  such  cases  to  throw  the  work  of  holding 
in  the  conductors  as  much  as  possible  on  these  outer 
bands,  the  bands  within  the  clearance  serving  merely  to 
hold  in  the  protecting  fillers  in  the  tops  of  the  slots. 

Modern  railway  armatures  seem  to  prove  that  the 
formed  coil  has  come  to  stay.  The  comparative  cheapness 

with  which  it  can  be  produced,  the  ease  of  winding  an  ar- 
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mature  so  constructed  and  the  general  symmetry  and  dur- 
ability of  the  result  are  features  which  no  other  method  of 

FIG.  10.— SUBSTITUTE  FOR  BEND  IN  "  STRAIGHT  OUT  "  COIL 

winding  has  offered,  and  which  are  specially  desirable  in 
railway  work. 

Brooklyn's  Electric  Fountain 

By  Frederic  W.  Darlington. 

Brooklyn's  electric  fountain  is  at  the  entrance  to  Pros- 
pect Park,  called  the  "Plaza,"  which  is  at  the  junction  of 

Flatbush  and  Ninth  Avenues,  and  is  Brooklyn's  pride. 
On  this  Plaza  is  erected  the  massive  arch  which  patriotism 
reared  to  the  memory  of  departed  heroes  in  the  army  and 
navy.  Directly  in  front  of  this  arch,  and  constructed  prior 
to  it,  has  stood  for  thirty  years  a  cascade  fountain,  de- 

signed by  Mr.  C.  C.  Martin,  now  chief  engineer  and  super- 
intendent of  the  Brooklyn  Bridge.  The  cascades  fell  over 

a  glass  dome,  which  was  illuminated  from  beneath  by 
means  of  gas  jets. 

After  the  arch  was  constructed  it  became  necessary  to 
remove  these  cascades,  in  order  that  the  view  of  Memorial 

Arch  should  not  be  obstructed  from  the  city  side.  Brook- 
lyn is  proud  of  her  Plaza,  and  justly  so,  for  there  are  but 

few  cities  possessing  such  a  beautiful  place  in  which  to 
erect  monuments. 

After  the  old  fountain  was  removed,  the  question  as  to 
what  kind  of  a  fountain  should  take  its  place  was  settled 
by  accepting  the  designs  prepared  and  submitted  by  the 
writer  for  an  electric  illuminated  fountain.  The  conditions 

of  the  case  required  everything  in  the  shape  of  machinery 
or  piping  to  be  placed  beneath  the  surface  of  the  water, 
that  the  view  of  the  arch  should  not  be  obstructed  by 
structures  of  any  kind  by  day.  It  was  therefore  impossible 
to  introduce  architectural  effects,  leaving  the  fountain  in 
the  peculiar  position  of  being  designed  for  purely  water  and 
light  effects.  The  novelty  and  success  of  the  designs  and 
interest  excited  are  well  attested  by  the  widespread  praise 
it  has  received  at  the  hands  of  the  daily  papers,  notably 
by  those  in  New  York  and  Brooklyn. 

The  fountain  basin  is  120  ft.  in  diameter,  and  is  situated 

directly  in  front,  or  on  the  down-town  side,  of  the  Me- 
morial Arch.  Surrounding  this  basin  and  forming  its 

outer  rim  is  a  kosmocrete  curb  handsomely  finished  with 

an  ogee  top.  The  floor  of  the  basin  and  the  walks  sur- 
rounding it  are  of  the  same  material,  making  it  appear  as 

if  the  basin  had  been  cut  out  of  solid  granite.  The 
intricate  system  of  piping  is  located  in  this  basin,  but 
is  entirely  covered  with  water.  This  makes  the  outward 
appearance  of  the  whole  fountain  and  oval  surrounding 
it  seem  very  simple  in  construction. 

Altogether  there  are  over  2000  jets  in  the  fountain  pro- 
ducing the  various  water  displays  and  combinations  shown 

in  the  accompanying  cuts:  Fig.  1,  "Sheaves  of  Wheat  by 
Daylight ;"  Fig.  2,  "Spray  Effects  by  Daylight ;"  Fig.  3, 
"Geyser  by  Daylight ;"  Fig.  4,  "Beehives  at  Night ;"  Fig. 
5,  "Sheaves  of  Wheat  at  Night;"  Fig.  6,  "Geyser  at 
Night;"  Fig.  7,  "The  Fan;"  Fig.  8,  "Sun  Rays  Effect;" 
Fig.  9,  Ribbons  of  Light;"  Fig.  10,  "Flaming  Torches." 

One  man  operates  the  whole  fountain,  assisted  only  by 
a  helper,  who  remains  under  the  main  basin  to  keep  an 
eye  on  the  searchlights. 

Situated  in  the  operating-room  under  the  sidewalk  and 

apart  from  the  main  chamber  under  the  fountain,  but  con- 
nected with  it  by  a  tunnel,  the  operator  stands  looking  out 

of  his  windows,  just  above  the  surface  of  the  water  in  the 
basin,  through  which  he  can  see  the  effects  of  each  move- 

ment he  makes  of  levers  or  colors.  Immediately  in  front 
of  him  and  in  easy  reach  is  a  row  of  levers,  each  of  which 
controls  the  water  to  one  set  of  the  fountain  jets.  In  front 
of  him  is  also  a  long  board,  on  which  are  arranged  a  large 
number  of  push  buttons  controlling  the  various  combi- 

nations of  colors.  Each  individual  color  is  controlled  by a  button  of  same  color. 

The  fountain  was  erected  by  the  city  of  Brooklyn,  but 
is  operated  jointly  by  the  Brooklyn  Heights  Railroad 
Company  and  the  Nassau  Railroad  Company.  The  power 
is  taken  from  the  power  stations  of  these  companies,  from 
that  of  one  company  on  one  night  and  that  of  the  other  on the  next  night. 

^  As  for  the  cost,  electric  fountains  are  like  dwellings. 
They  can  be  made  to  cost  any  sum.  If,  for  instance,  a 
railroad  company  has  $20,000  to  spend  for  a  fountain, 
$5,000  of  it  can  be  spent  on  making  the  interior  beautiful 
and  the  balance  in  producing  a  water  display,  or  these  pro- 

portions can  be  varied.  The  result,  however,  as  an  invest- 
ment will  depend  upon  the  skill  with  which  this  proportion 

is  determined,  and  it  must  be  borne  in  mind  that  this  pro- 
portion varies  for  every  locality,  and  depends  on  the  class 

of  people  to  be  attracted  to  see  it. 
It  is  therefore  most  advisable  that  each  fountain  should 

be  made  a  study  in  itself,  and,  in  fact,  it  is  only  by  doing 
this  that  the  purchaser  can  be  sure  he  is  making  a  profit- 

able investment.  It  is  safe  to  say  that  every  electric  rail- 
road in  the  country  which  is  operating  a  park,  or  at  whose 

terminus  a  park  exists,  can  install  an  electric  fountain  and 
make  it  pay  for  itself  in  one  season,  if  the  size  and  style 
of  it  are  wisely  chosen.  Fountains  can  be  built  for  as 
small  a  sum  as  $1,000,  and  as  large  as  desired. 

The  evidence  that  an  electric  fountain  is  a  permanent 
and  profitable  drawing  card  for  travel  on  any  road  is 
shown  in  the  satisfaction  of  all  roads  which  have  installed 
them  up  to  the  present,  and  the  widespread  interest  taken 
in  them  by  those  managers  who  are  awake  to  the  interests 
of  their  roads,  and  are  anxious  to  keep  novelties  before  the 
riding  public.  The  displays  of  an  electric  fountain  can  be 
changed  and  varied  from  season  to  season  for  small  cost, 
and  by  so  doing  produce  each  season  a  practically  new 
fountain.  But  even  without  this  it  is  found  to  be  a  perma- 
ment  attraction  when  the  coloring  and  the  design  of  the 
jets  harmonize.  It  is  in  this  very  matter  of  jets — their  de- 

sign, their  grouping — that  the  success  of  the  fountain  is determined. 

When  water  is  scarce,  or  a  particularly  high  display  is 
required,  a  pump  can  be  installed  to  use  the  water  over 
and  over,  and  produce  pressure;  but  usually  for  smaller 
fountains  the  ordinary  city  or  town  pressure  is  sufficient. 

The  Knoxville  (Ky.)  Street  Railway  Company  has  pub- 
lished a  notice  to  the  effect  that  on  the  first  of  January  and 

July  of  each  year  it  will  present  a  suit  of  clothes  to  those 
motormen  who  have  not  cost  the  company  more  than  $5 
because  of  accidents  during  the  preceding  six  months. 

A  bill  has  been  introduced  in  the  New  York  Legislature 
providing  that  whenever  a  company  in  any  city  or  village 
of  the  State  pays  its  operating  expenses,  maintenance,  re- 

pairs, interest  and  fixed  charges,  and  then  earns  5  per  cent 
on  its  capital  stock,  it  shall  issue  a  transfer  ticket  to  all  its 

branches  for  a  5-cent  fare  in  the  middle  of  the  day,  and 
shall  sell  thirty  tickets  for  $1,  good  between  6  and  8  a.  m. 
and  5  and  7  p.  m. 
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The  Economy  of  the  Booster 

By  J.  Lestkr  Woodbkidge. 

At  a  recent  meeting  of  the  Electrical  Section  of  the 
Franklin  Institute,  following  a  paper  w  hich  I  read  on  the 

"Booster  System  in  Railway  Work,"  there  arose  some 
little  discussion  on  the  question  of  cost  of  operation.  I 
had  made  the  statement  that,  other  conditions  remaining 
constant,  the  cost  of  operation  at  the  power-house  would 
usually  be  about  the  same,  whether  the  booster  were  in 
operation  or  not  ;  in  other  words,  that  the  power  used  by 
the  booster  unit,  when  in  operation,  would  be  deducted 
from  that  otherwise  required  for  the  rest  of  the  plant, 
leaving  the  total  the  same.    This  statement,  I  am  confi- 

dent, will  be  found  to  hold  good  under  ordinary  condi- 
tions, while  in  cases  of  excessive  drop  on  the  feeders,  the 

advantage  would  undoubtedly  be  with  the  booster  on  the 
score  of  economy.    During  the  discussion  following  the 

paper,  however,  an  exception  w:as  taken  to  this  statement 
by  one  of  the  engineers  present,  who  advanced  the  opinion 
that  the  entire  power  consumed  by  the  booster  unit  con- 

stitutes an  additional  drain  on  the  coal  pile  and  increases 

by  so  much  the  cost  of  operation.    Now,  these  two  posi- 
tions are  so  diametrically  opposed  that  they  would  seem 

worthy  of  little  further  discussion.    As  the  booster  affects 

only  that  section   of   road   which  is   boosted,   we  arc- 

narrowed  right  down  to  the  question,  "Does  the  raising 
of  the  pressure  on  a  section  of  the  road  from  an  average  of, 
say,  350  volts,  fluctuating  more  or  less  violently,  to  an 

almost  constant  potential  of,  say,  550  volts,  reduce  the  av- 
erage amperes  used  on  that  section,  assuming  constant 

conditions  of  operation — i.  e.,  the  same  cars,  the  same 
loads,  the  same  details  of  schedule,  speed,  headway,  stops, 

etc.,  in  both  cases?" 
The  question  might  be  very  simply  but  effectively  an- 

swered by  the  statement  that  if  the  ampere  output  is  the 

same  in  both  cases,  we  could  reduce  the  entire  power- 
house voltage  from  550  to  350  volts,  and,  obtaining  the 

same  practical  results  in  the  operation  of  the  cars,  save 

36  per  cent  of  the  coal  consumption — a  manifestly  ridicu- 
lous conclusion. 

But  the  reductio  ad  absurdum  form  of  argument  does 
not  appeal  to  every  one  as  forcibly  and  conclusively  as 

it  might,  and  I  anticipate  an  objection  to  the  above  rea- 
soning, on  the  ground  that  one  cannot  always  obtain  the 

same  operative  results  with  350  volts  as  with  550.  Very 

true ;  but  I  am  not  attempting-  to  maintain  that  by  raising 
the  voltage  it  is  possible  both  to  do  more  work  and  reduce 

the  amperes.  I  merely  hold  that  one  can  either  do  pro- 
portionately more  work  (make  more  trips  or  operate  more 

cars)  with  the  same  ampere  output,  or,  doing  the  same 
work,  reduce  the  amperes  in  proportion  to  the  increase  in 

voltage.  I  had  supposed  this  self-evident,  until  I  found 
it  called  in  question.  To  test  this  latter  point,  it 
is  simply  necessary  to  determine  what  can  be  done  in 
operation  with  350  volts,  and  then  what  can  be  done  at 

550,  and  ascertain  whether  the  average  current  be  not  re- 
duced in  inverse  proportion  to  the  voltage. 

A  little  consideration  of  the  characteristics  of  the  series 

motor  will  show  why  this  must  necessarily  be  the  case.  To 
pull  a  given  load,  a  series  motor  requires  a  certain  fixed 
current,  independent  of  voltage  or  speed.  The  speed,  on 
the  other  hand,  will  be  practically  proportioned  to  the 
voltage,  so  long  as  the  load  remains  constant.  So  that 
while  an  increase  of  voltage  on  the  line  from  350  to  550 
will  not  reduce  the  amperes  used  by  any  one  car  while  in 
operation,  it  will  increase  the  speed,  and  a  car  that  used, 
sav,  55  amperes  for  eleven  minutes  at  the  lower  voltage 
will,  while  using  the  same  current,  require  only  seven 
minutes  to  cover  the  same  distance  at  the  higher  voltage. 

and  in  order  to  maintain  the  same  schedule  as  before,  it 
will  have  to  lie  over  the  other  four  minutes  and  use  no 
current.  It  is  very  evident  that  the  average  amperes  will 
thereby  be  reduced  from  55  to  35.  This  reduction  would 
not  be  noticeable  by  a  merely  casual  observation  of  an 
ammeter,  even  when  a  number  of  cars  were  in  operation. 
The  readings  would  probably  appear  to  be  the  same  in 
both  cases,  and  it  would  require  a  series  of  readings  taken 
at  a  definite  interval  of  a  few  seconds,  or  a  recording  am- 

meter to  show  that  by  a  reduction  in  the  frequency  and 
duration  of  the  maximum  loads,  and  a  corresponding  in- 

crease in  that  of  the  minima,  the  average  current  was  ac- 
tually reduced  in  proportion  to  the  increase  in  voltage. 

Such  careful  observations  are  rarely  made  under  con- 
ditions which  render  them  of  any  value,  and  it  is  not  sur- 
prising that  the  erroneous  opinion  above  referred  to 

should  frequently  be  advanced.  Moreover,  it  is  usually 
the  case  that  instead  of  a  reduction  of  current  it  is  an 
increase  in  the  power  utilized  that  is  effected  by  the  appli- 

cation of  the  booster.  Certain  it  is,  that  if  the  ampere 
output  dees  not  remain  the  same,  the  loss  in  transmission 
must  be  the  same  and  we  must  seek  the  additional  power 
used  in  boosting  in  an  increase  of  the  useful  work  done. 
In  fact,  it  is  rarely  the  case  that  the  booster  is  resorted  to, 
except  for  the  purpose  of  operating  more  cars  or  making 
more  trips  per  car  than  would  otherwise  be  possible. 

A  simple  concrete  illustration  will  perhaps  put  the  mat- 
ter in  a  clearer  light.  Take  the  case  of  a  blockade  of  cars 

at  the  extreme  end  of  the  line.  The  current  required  to 
move  them  simultaneously  is,  say,  550  amperes.  Suppose 
the  resistance  of  the  circuit  to  be  1  ohm.  Evidently  the 
drop  will  be  550  volts,  and  without  boosting  the  motors 
will  have  practically  no  voltage  and  the  cars  will  not 
move,  or  will  just  crawl.  Now,  start  the  booster,  add  550 

volts  the  power-house,  making  it  1100  total;  the  cars, 
of  course,  get  550  volts,  after  deducting  the  drop,  and  run 
in  at  full  speed,  using  the  same  total  current  as  before — 
550  amperes.  It  is  evident  in  this  case  that  the  power  used 
by  the  booster  unit  while  in  operation  is  added,  in  toto,  to 
that  otherwise  required.  But  it  is  manifestly  no  cause 
for  complaint  that  whereas  in  the  one  case  an  output  of 
300  k.  w.  is  practically  all  wasted  in  heating  the  circuit,  in 
the  other  6co  k.  w.  is  half  utilized,  even  if  this  wrere  all. 
But  we  must  go  further.  In  the  first  case  the  300  k.  w. 
must  be  developed  for  many  hours  in  order  to  bring  the 
cars  all  in  at  the  greatly  reduced  speed.  In  the  second 
case  the  output  of  6co  k.  w.  will  do  the  work  in  perhaps 

one-tenth  the  time,  and  the  total  coal  consumption  for  this 
particular  work  is  reduced  to  one-fifth  of  what  it  would 
have  been.  This  is  one  of  the  cases  alluded  to  above, 
where  excessive  drop  in  the  line  enables  the  booster  to 
show  up  a  remarkable  increase  in  economy. 

Some  increase  in  economy  would  in  all  cases  be  secured 
by  boosting  were  it  not  for  the  fact  that  as  a  rule  the 
booster  unit  develops  electric  power  under  an  efficiency 
somewhat  less  than  that  of  the  rest  of  the  plant,  because 

it  cannot  generally  be  loaded  so  nearly  up  to  its  full  ca- 
pacity. This  decrease  in  the  efficiency  of  producing 

will  often  nearly  offset  the  increase  of  efficiency  of  trans- 
mission at  higher  voltage,  where  the  voltage  is  but  slightly 

raised,  so  that  under  average  conditions  it  is  safe  to  say 

that  the  economy  of  operation  will  not  be  materially  af- 
fected by  the  use  of  the  booster — certainly  not  reduced. 

In  view  of  the  above,  since  the  total  k.  w.  output  of  a 
station  is  not  increased  by  boosting,  it  follows  that  the 
total  cost  of  machinery  required  to  handle  that  output  will 
be  about  the  same  in  either  case,  assuming  a  proper  mar- 

gin for  momentary  fluctuation,  provided  the  plant  is  prop- 
erly proportioned  to  the  work  to  be  done.  The  question 

of  interest  on  first  cost  is  thus  practically  eliminated.  This 
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proper  proportioning  is  greatly  facilitated  by  the  use  of 
the  convertible  booster-generator,  which  gives  great  flexi- 

bility to  the  plant. 
But  the  usual  question  asked  in  this  connection  is 

whether  it  is  more  economical  to  boost  than  to  put  up 

more  copper.  This,  in  fact,  involves  two  wholly  inde- 

pendent questions.  The  first,  "Is  it  economical  to  boost?" 
I  have  endeavored  to  answer  above.  The  second,  "Is  it 

economical  to  put  up  more  copper?"  is  to  be  answered 

HEARSE  NO.  1 . —  PRICE  OF  SERVICE  $140. 

HEARSE  NO.  3.— PRICE  OF  SERVICE,  $30. 

without  regard  to  the  other.  The  proper  size  of  conductors 
is  fixed  by  equating  the  cost  of  power  lost  in  them  to  the 
interest  on  their  cost.  This  involves  the  average  load. 
Having  determined  this,  the  question  of  boosting  is  not 
one  of  economy,  but  of  necessity.  It  is  best  to  boost,  if, 
having  put  up  the  proper  economic  amount  of  copper,  it 
is  still  necessary,  at  times  of  maximum  load,  in  order  to 
secure  the  desired  results  in  operation. 

A  company  has  recently  been  formed  in  St.  Peters- 
burg, Russia,  with  a  capital  of  4,000,000  roubles,  to  be 

known  as  the  St.  Petersburg  Company  for  the  Electrical 
Transmission  of  Power  from  waterfalls.  It  is  the  intention 

of  the  company  to  install  a  plant  for  the  utilization  of  the 
Narowa,  Imatra  and  Wuozen  waterfalls  in  the  generation 
of  electrical  energy,  and  to  transmit  and  distribute  the 
same  in  the  St.  Petersburg  district  for  lighting  and  power 
purposes.  It  is  thought  that  the  company  will  have  no  dif- 

ficulty in  finding  a  market  for  all  the  power  it  can  supply. 

Funeral  Cars  in  Mexico 

The  street  railway  company  in  the  City  of  Mexico, 
known  as  The  Compania  de  Ferrocarrilles  del  Distrito 
Federal  de  Mexico,  derives  a  considerable  portion  of  its 
receipts  from  the  rent  of  funeral  cars  and  hearses,  and  this 

service  has  become  so  popular  that  nearly  all  of  the  funer- 
als in  the  vicinity  of  Mexico  are  now  conducted  over  the 

lines  of  this  company.    The  accompanying  illustrations 

HEARSE  NO.  2. — PRICE  OF  SERVICE  $70. 

HEARSE  NO.  4.— PRICE  OF  SERVICE  $25. 

show  the  different  classes  of  hearses  which  are  employed. 

Fig.  1  shows  the  highest  class  which  is  used  at  the  funerals 
of  the  very  wealthiest  people.  This  hearse  is  sent  out 
with  six  horses,  coachman  and  three  attendants,  the  price 

charged  being  $140  for  the  service.  This  hearse  is  also 
sent  out  with  but  four  horses,  coachman  and  one  attend- 

ant, when  the  charge  made  is  $100.  The  charges  for  the 
other  classes  of  hearses  are  as  follows :  for  No.  2,  $70;  No. 

3,  $30;  No.  4,  $25;  No.  5,  $10;  No.  6,  $10;  No.  7,  $6,  and 
No.  7  without  draping,  $3.  These  amounts  are  all  in  Mex- 

ican currency.  These  charges  are  made  for  the  funeral  car 
or  hearse  alone,  and  do  not  include  the  passenger  cars 
required  for  the  mourners.  The  prices  for  the  latter  are  as 
follows :  Large  first-class  car,  with  curtains  and  driver 
in  livery.  $12;  medium-sized  first-class  car,  with  curtains 
and  driver  in  livery,  $8 ;  large  first-class  car,  without  cur- 

tains, and  without  driver  in  livery,  $10;  medium-sized  and 
small  cars,  without  curtains  and  without  driver  in  livery, 
$6;  second-class  cars,  $4. 
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To  the  above  prices  33  per  cent  is  added  if  the  service  is 
from  the  City  of  Mexico  to  any  of  the  suburban  towns.  If 

the  service  is  from  a  suburban  town  to  any  of  the  ceme- 
teries close  to  the  city,  50  per  cent  is  added  to  the  original 

tariff  price.  In  the  large  first  and  second  class  cars 

twenty-eight  passengers  are  admitted ;  in  the  medium- 
sized  cars  eighteen,  and  in  the  small  ones  sixteen. 

When  the  house  in  which  the  funeral  is  held  is  not  on 

the  line  of  the  road,  the  cars  are  placed  at  the  nearest 
curve  or  on  a  branch  track,  and  at  the  return  the  company 
is  only  obliged  to  take  the  passengers  to  the  public  square, 

called  "Zocalo"  (Plaza  de  la  Constitution).  One  hour  is 
allowed  to  the  attendants  to  remain  at  the  cemetery,  and 
for  every  additional  hour  a  charge  of  $1  extra  is  made  for 

HEARSE  NO.  5.— PRICE  OF  SERVICE,  $10. 

Testing  Cement  Samples 

Many  contractors  and  power-station  engineers  accept 

off-hand  the  statement  that  a  certain  cement  "is  the  best," 
without  verifying  the  claim.  Such  action,  especially  in 
case  of  a  new  or  untried  cement,  often  leads  to  future  trou- 

ble and  perhaps  litigation.  Let  a  cement  machine  be  pro- 
cured, and  the  contractor  inform  himself  of  the  quality 

of  the  material  he  uses. 

The  briquette  should  be  cast  in  a  mold  which  leaves  an 
enlargement  at  each  end  of  the  specimen,  and  the  section 

to  be  acted  upon  should  be  exactly  I  in.  square.  If  a  lit- 
tle too  large,  the  sample  may  be  filed,  but  if  too  small  it 

should  be  promptly  thrown  away. 

HEARSE  NO    6— PRICE  OF  SERVICE  $10. 

HEARSE  NO.  7.— PRICE  OF  SERVICE  [$6.  HEARSE  NO.  7.— WITHOUT  DRAPING.    PRICE  OF  SERVICE  $3. 

each  car.  A  fixed  hour  is  appointed  for  the  body  to  be 
taken  out,  and  no  delays  are  allowed,  so  that  the  funeral 
service  in  no  way  interferes  with  the  ordinary  traffic.  A 
total  revenue  of  about  $80,000  a  year  is  derived  by  this 
company  from  the  rent  of  hearses  and  funeral  cars. 

The  cost  of  one  mile  of  double  track,  with  paving  for  18 
ft.  in  width  of  right  of  way,  based  on  Chicago  prices, 
would  be  $25,879,  but  if  granite  had  been  used  instead  of 

wooden  block,  the  cost  would  have  been  $38,587. — From 
report  of  committee,  St.  Louis  Convention,  1896. 

In  selecting  a  testing  machine,  choose  one  so  con- 
structed that  it  never  puts  the  least  jar  upon  the  specimen 

while  under  test.  This  demonstrates  that  it  does  not  an- 
swer to  test  cement  by  means  of  a  bar  or  lever,  and  a  scale 

beam,  as  some  contractors  crudely  attempt  to  make  so- 
called  tests. 

The  power  should  be  applied  very  gradually,  at  the  rate 
of  about  400  lbs.  per  minute,  and  the  balance  weights  so 
arranged  that  they  are  added  automatically  without  the 
least  jarring  or  straining  the  test  piece.  In  this  manner 
an  accurate  test  of  the  value  of  any  cement  may  be  made, 
which  will  be  of  value  in  the  erection  of  masonry  work. 
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LETTERS  AND  HINTS  FROM 

PRACTICAL  MEN 

Improvements  in  Interurban  Kailroading 

Akkon,  O.  Feb.  8,  1898. 

Editors  Street  Railway  Journal  : 

The  number  of  interurban  electric  railways  in  this  coun- 
try, upon  which  speeds  of  from  25  to  50  miles  an  hour  are 

maintained,  or  exceeded,  is  on  the  increase,  and  demands, 

I  think,  special  attention  from  the  manufacturers  of  elec- 
trical apparatus  and  rolling  stock.  The  conditions  are  so 

different  from  those  of  ordinary  city  railways  that  the  cars 
fitted  for  the  latter  service  are  not  at  all  suitable  for  the 

interurban  lines.  The  practice  of  the  steam  roads  is  more 

like  that  of  high-speed  electric  railways,  but  cannot,  of 
course,  be  closely  followed  on  account  of  the  difference  in 
motive  power.  What  is  true  of  the  cars  is  equally  true  of 
the  motors  and  other  parts  of  the  equipment,  and  I  believe 
that  with  the  increase  in  the  number  of  high-speed  rail- 

ways, a  type  of  equipment  will  be  devised  by  our  prominent 
builders  of  cars  and  motor  manufacturers  which  will  be 
radically  different  from  that  now  in  use. 

A  few  thoughts  have  come  to  me  on  this  subject  in  con- 

DIAGRAM  OF  PROPOSED  INTERURBAN  CAR. 

nection  with  my  work  on  railways,  and  if  they  are  of  any 
value  to  interurban  railway  managers  or  engineers,  I  shall 
take  pleasure  in  presenting  them  through  your  columns. 

The  car  body  should  be  designed  to  be  stable,  have  a 
low  center  of  gravity,  be  easy  of  access,  and  give  plenty  of 
room  between  the  ends  of  the  sills  and  the  track,  so  that 
wheels  of  36  or  42  ins.  diameter  can  be  used.  The  last 
three  requisites  can  only  be  secured  by  the  use  of  bent 
sills  as  shown  in  the  diagram.  These  should  be  preferably 
of  iron  and  four  in  number.  With  this  arrangement  side 
doors  can  be  placed  in  the  center  of  the  car,  similar  to  the 
Kuhlman  pattern,  which  has  proved  popular  in  Cleveland 
and  elsewhere.  I  would  suggest  dividing  the  car  into 

three  compartments — a  central  compartment  and  two  end 
compartments  for  smokers,  as  experience  shows  that 
provisions  should  be  made  for  the  latter  contingent.  The 

•conductor's  place  would  be  on  the  rear  platform,  where  he 
could  open  the  central  door  with  a  lever ;  and,  as  on  a  road 
of  the  character  under  description,  stops  would  only  be 
made  at  infrequent  intervals,  he  could  leave  the  rear  plat- 

form and  go  to  the  side  door  to  assist  the  passengers  in 
alighting  from  and  entering  the  car.  This  construction  of 
sills  would  not  only  accomplish  the  three  desiderata  speci- 

fied, but  would  also  have  an  important  function  in  case  of 
the  breakage  of  a  wheel  or  other  accident.  In  such  a  case 
the  sills  would  act  as  runners  overlapping  the  rails  on  each 
side,  and  the  car  would  slide  along  on  the  roadbed  and 
be  prevented  from  leaving  the  track. 

The  car  bolsters  I  would  make  of  iron,  stamped  by  a  die 
•and  hollow.  During  winter  or  at  any  other  time  when  extra 
traction  was  required,  these  bolsters  could  be  filled  with 
lead,  etc.,  which  could  at  other  times  be  removed  when  its 

"weight  was  not  needed.  The  motors  I  should  make  of  the 
^earless  type,  with  the  armatures  sleeved  on  the  axle.  This 
will  avoid  the  great  expense  involved  in  the  use  of  gears 

and  pinions  and  a  great  many  other  parts  of  the  motor 
equipment  which  now  are  a  continual  source  of  trouble  in 

high-speed  work.  In  addition  to  their  wear,  the  gears  un- 
der the  best  conditions  undoubtedly  consume  10  per 

cent  of  the  power  produced  in  the  motor,  and  with  the 
ability  with  which  our  modern  engineers  and  designers 

of  electrical  apparatus  have  shown,  1  believe  they  can  de- 
sign a  gearless  motor  which  would  operate  within  this 

margin,  as  compared  with  a  single  reduction  motor.  In 
such  an  equipment  the  motor  frame  would  be  split,  so  that 

it  could  be  easily  removed  from  the  axle,  and  it  is  not  im- 
possible to  assume  that  some  of  our  motor  designers  can 

produce,  if  necessary,  a  split  armature.  Until  this  is  done, 
however,  the  armatures  should  be  built  to  be  fireproof,  by 
the  exclusive  use  of  mica  for  coil  insulation,  the  coils  be- 

ing of  copper  bars. 
The  trucks  for  this  purpose  should  be  built  with  a  pedes- 
tal having  a  side  opening  as  shown  in  the  drawing,  so  that 

the  wheels  can  be  slipped  out  of  the  ends  of  the  pedestals 
without  jacking  up  the  car  to  any  great  extent.  Rolling 

the  wheels  out  would  carry  the  motor  with  them,  and  un- 
bolting the  motor  frame  would  leave  the  armature  exposed 

to  inspection. 

These  are  simply  some  of  the  thoughts  that  have  oc- 
curred to  me,  and  are  in  rather  crude  form.  They  have 

not  been  put  into  practical  use,  and  so  of  course  might 
have  to  be  considerably  modified,  but  they  may  perhaps 
be  of  some  value  as  indicating  some  improvements  which 

may  be  introduced  on  high-speed  lines  in  the  future. 
Frank  J.  J.  Sloat. 

Proper  Handling  of  Controllers 

Paris,  Jan.  25,  1898. 

Editors  Street  Railway  Journal  : 

I  have  read  with  great  interest  the  controversy  which 

has  appeared  in  your  columns  about  "The  Proper  Han- 
dling of  Controllers,"  and  I  would  ask  if  it  is  not  founded 

on  a  mistaken  understanding  between  the  learned  engi- 
neers who  have  contributed  to  the  discussion. 

Certainly  Mr.  L.  H.  Parker  is  right  when  he  states  that 

as  rapid  an  acceleration  as  possible  is  desirable  when  "a 
car  or  train  is  to  run  a  certain  distance  in  a  certain  time," 
if  he  means  when  the  car  or  train  is  to  run  on  acceleration 

only,  or  at  least  when  the  time  spent  to  attain  the  maxi- 
mum speed  V  is  the  greatest  part  of  the  whole  time  dur- 

ing which  the  current  is  applied  to  the  motors.  In  that 
case,  the  greatest  average  speed  during  the  time  when 
the  current  is  applied  permits  the  making  of  the  schedule 
with  a  smaller  maximum  speed,  and  so  lessens  the  value 

of  |-  MV2 ;  moreover,  if  the  time  gained  is  sufficient,  the 
car  or  train  may  be  made  to  run  on  momentum  for  a  part 

of  the  distance,  as  Mr.  Potter  explained  in  a  very  inter- 

esting contribution  to  the  October  issue  of  the  "Journal." 
But  this  theory  is  not  right  when  the  train  is  to  run  for 

a  distance  at  a  constant  speed ;  the  importance  of  the  time 
necessary  to  attain  it  decreases  with  the  distance  traveled 
at  that  constant  speed,  and  the  possibility  of  the  car  or 

train  running  "a  certain  distance  in  a  certain  time"  de- 
pends mainly  on  the  value  of  that  constant  or  maximum 

speed.  This  is  the  case  encountered  with  the  street  rail- 

ways, for  we  see  from  Mr.  Knox's  experiments  that  maxi- mum speed  is  attained  after  a  travel  of  at  most  150  feet 

(with  ten  seconds  handling),  and  a  car  generally  runs  sev- 
eral blocks  without  stopping.  The  maximum  speed  to  be 

attained  is  therefore  predetermined,  and  the  only  problem 
to  be  solved  is  to  see  how  that  maximum  speed  may  best 

be  attained.  Mr.  Parker's  theory,  at  first  expounded,  I 
believe,  by  Mr.  Robert  Lundie,  of  Chicago,  is  only  ap- 
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plicable  to  the  determination  of  the  best  suitable  maximum 
speed  for  a  given  run  made  only  on  acceleration,  positive 
or  negative  (that  is,  acceleration  or  retardation). 

The  problem  so  restricted  is  completely  answered  by 

Mr.  Knox's  experiments  in  favor  of  the  slow  handling. 
I  will  add  that  even  when  the  greatest  acceleration  is 

desirable,  one  must  not  lose  sight  of  the  fact  that  accelera- 
tion is  produced  only  by  the  useful  tractive  effort  applied 

to  the  periphery  of  wheels,  and  that  this  effort,  being  gen- 
erated by  electric  motors,  the  good  and  bad  qualities  of 

these  motors  have  to  be  taken  into  account.  If  a  motor 

is  not  calculated  to  give  the  proper  tractive  effort  at  a 

given  speed,  and  if  you  try  to  get  it  by  "crowding  the  cur- 
rent," you  run  the  risk  of  burning  out  your  motor  and 

you  get  a  very  bad  efficiency.  In  certain  applications,  as 
on  elevated  lines,  suburban  railroads,  etc.,  where  a  very 
high  commercial  speed  must  be  attained  in  spite  of  very 

frequent  stops,  it  is  quite  right  to  look  for  a  very  rapid  ac- 
celeration, but  that  result  must  not  be  acquired  at  the  cost 

of  a  bad  efficiency.  The  conclusion  is  that  even  for  a  road 
where  quick  acceleration  is  necessary,  the  rapid  handling 
of  the  controller  is  objectionable  if  the  motors  are  properly 
calculated  for  the  work  to  be  done.  It  is  the  more  ob- 

jectionable as  the  quantity  of  energy  and  the  power  re- 
quired theoretically  necessary  grow  greater.  If  the  motors 

are  not  properly  calculated,  the  quantity  of  energy  gained 
by  a  rapid  acceleration  may  compensate,  and  more,  for 
the  loss  of  efficiency,  and  that,  I  believe,  partly  accounts 

for  Mr.  Heft's  results,  curve  A  indicating  that  the  travel was  made  with  constant  acceleration  and  retardation,  and 

the  motors  had  not  been  calculated  to  give  rapid  ac- 
celeration. 

I  understand  from  Mr.  Potter's  article,  above  referred 
to,  that  the  General  Electric  Company  has  now  con- 

structed electric  motors  specially  adapted  for  that  service, 
and  I  trust  that  when  they  shall  be  put  in  service  it  will  be 
found  also  that  for  rapid  acceleration  rapid  handling  is  not 
convenient.  G.  PellissiER. 

Electrical  Features  of  the  Tramway  System  of 

Sydney,  New  South  Wales 

New  Sooth  Wales  Government  Railways, 
Sydney,  N.  S.  W.,  Jan  17,  1898. 

Editors  Street  Railway  Journal  : 

In  the  article  in  your  last  October  issue  on  the  tramway 
system  of  Sydney,  N.  S.  W.,  no  mention  is  made  of  the 
system  of  distribution  of  energy  and  the  return  between 

the  power  station  and  the  cars,  and,  as  this  includes  cer- 
tain novelties,  it  may  be  interesting  to  your  readers  to 

give  a  short  description  of  what  has  been  done  and  is 
proposed  in  the  immediate  future. 

The  difficulties  to  be  overcome  in  the  application  of 

electric  traction  to  these  lines  were  unusually  great,  ow- 
ing not  only  to  the  natural  conditions  of  heavy  grades  and 

very  numerous  curves,  especially  on  the  lines  firsl 

equipped  electrically,  but  also  owing  to  the  existing  sys- 
tem of  cars  drawn  by  steam  motors  possessing  an  exceed 

ingly  high  carrying  and  seating  capacity.  Many  of  th< 

steam  trams  have  seating  accommodation  for  210  pas- 
sengers, and,  on  the  main  trunk  line,  fourteen  hundred  of 

such  trams  pass  a  given  point  daily.  A  parallel  trunk  line 
will  shortly  be  completed,  arid  it  is  then  proposed  to 
largely  reduce  the  size  of  the  trams,  and  proportionately 
increase  the  number,  in  order  to  give  a  more  frequent 
service  to  the  various  suburbs,  but  in  any  case  the  units 
must  remain  somewhat  large,  and  the  load  on  many  of  the 

feeders  must  consequently  fluctuate  to  an  abnormal  ex- 
tent. Another  requirement  for  which  provision  has  to  be 

made  is  the  special  traffic  to  the  Cricket  Ground,  Agri- 
cultural Ground  and  Race  Course,  all  of  which 

are  situated  on  one  of  the  Eastern  suburban  lines  ter- 
minating at  the  ocean  beach.  Great  interest  is  taken  in 

cricket,  the  ground  being  equal  to  any  in  the  world,  and, 
on  occasions  of  matches  with  teams  representing  the  best 
players  in  England,  upwards  of  30,000  spectators  are 

sometimes  present.  At  agricultural  shows  and  race  meet- 
ings the  crowds  are  similar.  As  many  as  20,000  people 

have  to  be  conveyed  from  the  cricket  ground,  which  is 
about  three  miles  from  the  power  station,  in  about  half  an 
hour  on  special  occasions. 

As  the  normal  traffic  on  this  line  is  very  light  in  com- 
parison with  the  above,  it  will  be  seen  that  the  system  of 

distribution  and  return  to  meet  such  conditions  must  be 

very  carefully  laid  out  if  the  greatest  economy  in  power 
and  copper  is  to  be  obtained. 

The  Railway  Commissioners  of  New  South  Wales  were 

probably  the  first  to  introduce  storge  batteries  as  equal- 
izers at  distant  points  from  the  power  station  on  lines 

where  there  is  excessive  fluctuation  in  the  load,  they  hav- 
ing designed  and  constructed  a  suitable  battery  for  this 

purpose  in  1893.  This  battery,  formed  from  plain  lead 
plates  by  the  action  of  the  current  on  the  Plante  system, 
was  set  up  complete  at  a  cost  of  under  £4.0.0  per  electric 

h.p.  discharge,  or,  in  round  numbers,  £300.0.0  for  a  dis- 
charge of  100  amps,  at  500  volts  for  short  periods,  and  it 

has  proved  practically  indestructible.  The  action  of  this 
battery  is  similar  to,  but  infinitely  better  than,  that  of  a 
flywheel  driven  by  a  motor  acting  as  a  generator  whenever 
the  potential  falls  sufficiently  on  that  part  of  the  line.  To 
provide  a  greater  storage  capacity,  a  second  battery,  of  the 

pasted  plate  type  (E.  P.  S.  "K.")  was  set  up  in  parallel 
with  the  Plante  cells  a  year  ago.  This  furnishes  a  current 
of  100  amps,  for  two  hours  continuously  and  the  action  of 

the  two  batteries  in  parallel  is  very  perfect,  the  Plante  be- 
ing of  higher  internal  resistance,  only  taking  charge  when 

the  line  potential  is  at  its  highest,  or  when  no  cars  happen 

to  be  taking  current,  while,  on  the  other  hand,  it  dis- 
charges during  the  period  of  heaviest  loads  and  saves  the 

E.  P.  S.  battery  from  excessive  strains. 

In  addition  to  the  above,  two  batteries  of  the  "chloride"' 
type  are  now  being  installed  for  the  same  purpose  on  two 

new  lines  where  the  traffic  conditions  and  grades  are  sim- ilar. 

In  connection  with  these  batteries,  motor-boosters  for 
automatically  raising  the  charge  and  discharge  current 
have  been  installed  at  two  of  the  distant  battery  huts. 

These  consist  simply  of  a  shunt-wound  motor  directly  con- 
nected to  a  series-wound  generator,  through  which  both 

charge  and  discharge  pass  alternately  without  any  switch- 
ing or  change  in  direction  of  rotation.  With  the  potential 

of  line  and  battery  equal,  the  booster  runs  idle,  the  motor 
only  taking  about  1^  amp.  Now,  supposing  two  or  three 
cars  happen  to  be  ascending  heavy  grades  simultaneously, 
the  potential  falls  just  sufficiently  to  cause  a  few  amperes 
to  pass  out  of  the  battery ;  this  excites  the  booster  and  the 

discharge  increases  as  the  excitation  of  the  booster  in- 
creases, the  maximum  P.  D.  of  the  latter  being  about  5a 

volts.  On  the  other  hand,  should  no  cars  happen  to  be 
taking  the  current,  or  only  very  little,  the  line  potential 

rises  slightly  above  that  of  the  battery,  causing  current  to- 
pass  in  the  reverse  direction  through  the  booster,  which 
again  comes  into  service  for  raising  the  charging  current 
— also  to  the  maximum  limit  of  about  50  volts.  There  be- 

ing no  current  passing  through  the  booster  between  re- 
versals, these  take  place  quite  sparklessly  and  smoothly- 
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By  this  means  much  more  use  is  made  of  the  battery,  and 
the  line  is  maintained  at  a  more  even  potential.  As  the 

booster  works  both  ways,  a  machine  of  10  h.p.  is  practi- 
cally equal  to  one  of  20  h.p.  boosting  only  in  one  direc- 

tion. The  station  generators  are  over-compounded  to 
the  extent  of  5  per  cent  instead  of  the  usual  10  per  cent,  as 
this  conforms  best  with  the  conditions  existing. 

The  new  power  station  now  in  course  of  erection  is 
fairly  centrally  situated,  the  points  of  heaviest  traffic  being 
within  two  miles  radius,  and,  although  it  is  intended  to 
feed  the  entire  system  from  this  point  eventually,  and 

the  advantages  of  the  polyphase  system  for  primary  dis- 
tribution to  substations  were  well  considered,  it  was  de- 

cided to  lay  down  5000  h.p.  in  direct  current  plant  to 

begin  with,  and  again  consider  the  question  of  three- 
phase  transmission  when  additional  units  were  laid  down. 
The  standard  unit  adopted  is  850  k.w.,  and  provision  is 
made  for  twenty  of  these  in  the  new  station.  The  fitting 

of  collecting  rings  to  take  three-phase  currents  from  the 
direct  current  generators  was  at  one  time  considered,  but 
the  idea  was  relinquished,  owing  principally  to  the  very 
low  frequency  of  the  currents  obtainable,  a  frequency  that 
certainly  would  not  be  adopted  as  a  standard  when  laying 

down  three-phase  generators. 
Another  very  important  feature  in  the  local  conditions, 

affecting  especially  the  cost  of  the  return  conductors,  and 

consequently  the  adoption  of  a  high-tension  primary  dis- 
tribution and  substations,  is  the  existence  of  sea  water  at 

or  near  the  terminus  of  most  of  the  lines.  This  suggested 
a  means  of  obtaining  a  good  return  conductor  for  the 

current  without  excessive  expenditure  in  copper,  and  ex- 
periments are  being  made  with  various  descriptions  of 

electrodes  immersed  in  the  sea  water  and  provided  with 

scrapers,  or  other  cleaning  device,  to  keep  down  the  re- 
sistance which  would  otherwise  increase  rapidly  with  the 

deposition  of  salts  on  the  plates  at  the  power  station.  It 

happens  conveniently  that  the  electrode  requiring  peri- 
odical cleaning  will  be  close  at  hand,  while  those  which 

will  naturally  keep  clean  and  give  little  or  no  trouble  will 
be  at  the  distant  termini.  No  less  than  twelve  of  the  roads 

terminate  at  or  near  the  salt  water,  and  it  is  confidently 
anticipated  that  capital  to  the  extent  of  many  thousands  of 
pounds  may  be  saved  by  this  means. 

The  feeder  cables  are  being  laid  underground,  and  a 

novel  point  in  the  system  consists  in  the  laving  of  sub- 
marine cables  in  the  bottom  of  the  harbor  to  carry  the 

power  for  the  north  shore  lines.  Two  of  these  cables,  each 

of  500,000  cm.,  rubber-covered  and  sheathed  with  brass 
tape,  are  being  laid  in  the  first  instance.  The  harbor  is 
500  yards  across  nearest  points  and  70  ft.  deep.  A  water 
main  and  a  number  of  telegraph  cables  now  lie  on  the 
bottom  in  the  mud,  and  ships  are  not  allowed  to  cast  an- 

chor in  this  locality. 
Sydney  has  a  very  fine  sewerage  system,  and,  in  order 

to  prevent  sewage  falling  into  the  waters  of  the  harbor, 
pumping  stations  are  being  erected  in  all  the  bays  to 
raise  the  sewage  from  the  low  levels  to  the  necessarv 
height  for  gravitation  by  the  main  tunnel  to  the  ocean,  and 
arrangements  have  been  made  for  all  these  pumping  sta- 

tions to  be  operated  electrically  from  the  new  power  sta- 
tion above  mentioned.  Current  for  lighting  purposes  and 

for  motive  power  in  the  railway  workshops  will  also  be 
supplied  from  this  station.  The  Commissioners  have  not 
yet  considered  the  question  of  electric  traction  on  the 
suburban  railways,  but  are  watching  developments  in  the 
three-phase  alternating  system  for  this  purpose. 

P.  B.  Elwell, 

Electrical  Engineer  for  the  Railway  Commissioners  of  New  South 
Wales. 

Testing  the  Resistance  of  the  Railway  Circuit 

Atlanta,  Ga.,  Jan.  20,  1898. 

Editoks  Street  Railway  Journal  : 

!  laving  become  interested  in  testing  the  resistance  of 
(he  feeder  and  return  circuits  of  a  street  railway  system,  it 

has  occurred  to  me  that  a  very  practical  rigging  for  mak- 
ing such  tests,  and  also  one  that  would  definitely 

locate  any  trouble  that  might  exist,  would  be  the  one 
outlined  in  the  accompanying  diagram.  The  test  wire 
may  be  of  iron  and  of  any  convenient  size,  and  is  strung 
from  the  station  to  any  point  at  which  it  is  desired  to 
make  tests. 

The  tests  can  only  be  made  at  night  when  the  line  is 
not  in  use.  The  water  rheostat  is  adjusted  so  that  when 
the  line  is  short-circuited,  a  small  amount  of  current  will 
flow,  say,  from  50  to  150  amps.  Any  nice  adjustment  of 
the  amount  of  current  flowing  may  be  made  by  changing 
the  voltage  of  the  generator  so  that  the  water  rheostat 
need  not  be  disturbed  after  once  adjusting  it.  Now,  if  it 
is  desired  to  test  the  resistance  of  the  line  from  the  sta- 

tion to  a  point  E,  a  connection  is  made  from  the  trolley 
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PROPOSED  ARRANGEMENT  OF  TESTING  RESISTANCE  OF  CIRCUIT 

wire  at  E,  directly  to  the  ground,  and  E  is  also  connected 
with  the  test  wire.  The  operator  at  the  station  now  places 

the  double-throw  switch  (c)  on  (a)  and  the  reading  of  the 
voltmeter  gives  the  drop  on  the  trolley  and  feeders  from 
the  station  to  the  point  E,  and  likewise  by  placing  (c)  on 

(b)  obtain  the  drop  on  the  return  circuit. 
If  the  resistance  of  the  test  wire  is  small  as  compared 

with  the  resistance  of  the  voltmeter  used  (as  would  ordi- 
narily be  the  case),  the  effect  of  this  resistance  on  the 

readings  may  be  neglected,  but  if  it  is  desirable  to  have 
them  absolutely  correct,  the  drop  on  the  entire  circuit 
from  (a)  to  (b)  may  be  taken,  and  the  sum  of  the  first 
two  readings  compared  with  this  and  corrected  accord- 

ingly. The  test-wire  may  also  be  used  for  signaling  to 
the  station  to  notify  the  operator  when  the  line  is  ready 
to  be  tested  at  the  various  points.  I  have  never  seen  an 
auxiliary  test-wire  used  in  making  such  tests,  and  would 
like  to  get  the  opinion  of  some  of  your  readers  as  to  its 

practicability.  '  Sherwood  F-  Jeter. 

A  Poor  Piece  of  Engineering 

Editors  Street  Railway  Journal  : Feb.  12,  1898. 

In  regard  to  the  letter  in  January  issue  of  the  Street 

Railway  Journal,  I  think  it  is  no  more  than  fair  to  the  rail- 
way company  upon  whose  premises  the  switch  in  question 

is  located,  to  state  that  since  my  letter  in  your  January 
issue  was  written,  the  switch  in  question  has  been  replaced 
by  a  spring  switch,  which  is  normally  closed  to  the  shop 
spur.  When  a  car  is  to  be  taken  from  the  main  track,  it 
is  necessary  for  some  one  to  go  to  the  front  of  the  shop 
about  40  ft.  from  the  switch,  and  there  hold  back  a  lever 
until  the  car  has  passed  wholly  on  to  the  shop  track. 
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This  arrangement  prevents  one  man  from  handling  a 
car  from  main  line  to  the  shop,  but  it  does  not  prevent  a 
single  hand  from  running  a  car  out  of  the  shop  on  to  the 
main  line,  because  then  the  switch  opens  upon  passage  of 
the  car.  This  arrangement  is  even  handier,  and  still  as 

safe,  as  long  as  the  spring  does  not  break,  as  the  arrange- 
ment illustrated  in  your  February  issue,  by  Mr.  Alden,  as 

there  is  not  the  trouble  of  drilling  the  car  back  and  forth 

to  get  it  on  the  out-bound  track  before  it  can  pass  to  the 
shop  track.  An  arrangement  could  be  effected  by  the  use 

of  two  spring  switches  whereby  there  need  be  no  switch- 
ing or  throwing  of  levers  in  order  to  get  a  car  in  or  out  of 

the  shop. 

It  would  be  arranged  as  follows :  Run  out  of  shop  ac- 
cording to  plan  in  February  issue  to  the  outer  track  over 

a  spring  switch  therein,  the  spring  switch  being  open  to 
the  shop  track  all  the  time,  regular  cars  running  in  the 

usual  direction  merely  spring  the  switch  in  passing.  An- 
other spring  switch  in  the  main  track  nearest  shop  allows 

cars  being  backed  up  in  that  track,  to  pass  to  the  spur 
leading  from  the  shop  to  the  farther  track.  Cars  then  can 
be  backed  at  all  times,  from  the  inner  to  the  outer  track, 

and  backed  direct  from  that  track,  or  from  its  shop's  spur, 
with  a  car  on  it  from  the  inner  track,  directly  into  the 
shop.  J.  F.  H. 

Booster  Connections 

New  York,  Feb.  12,  1898. 
Editors  Street  Railway  Journal  : 

In  your  February  issue,  under  the  caption  "Ingenious 
Booster  Connections,"  I  notice  a  description  correspond- 

ing so  exactly  to  that  of  the  booster  installation  which  I 

introduced  at  the  power-house  of  the  Coney  Island  and 
Brooklyn  Railroad  Company,  of  Brooklyn,  N.  Y.,  last 
spring,  that  I  judge  it  to  be  the  plant  referred  to.  I  want 
to  add  to  what  Mr.  Austin  has  remarked  about  the  conven- 

ience and  flexibility  of  this  arrangement  the  further  state- 
ment that  when  the  load  on  the  boosted  section  becomes 

too  great  for  either  the  small  outlying  power-house  or  the 
booster  alone,  they  can  be  operated  together  in  multiple 
and  the  load  can  be  properly  divided  between  them  by 
adjusting  the  voltage  of  both. 

I  have  introduced  this  arrangement  on  a  number  of 
roads,  and  find  that  not  the  least  among  its  advantages  is 
the  fact  that  it  involves  neither  an  investment  for  new 

machinery  nor  the  disabling  of  any  of  the  old  for  its  or- 
dinary duties  when  not  required  for  boosting. 

J.  Lester  Woodbridge. 

Allowable  Cylinder  Compression  in  Engines 

Portland,  Me.,  Jan.  26,  1898. 
Editors  Street  Railway  Journal  : 

I  have  read  with  interest  the  articles  of  Dr.  Emery  on 
engines  for  railway  work.  The  first  article  in  particular 
attracted  my  attention,  as  some  of  the  statements  therein 

do  not  fully  agree  with  the  doctrines  of  some  of  our  operat- 
ing engineers.  The  Doctor  says  an  engine  cannot  oper- 
ate without  a  trifling  amount  of  slack  in  its  bearings. 

That  is  what  my  experience  has  been.  Again,  he  says  in 

another  place,  "to  give  the  necessary  cushion  to  bring  the 
reciprocating  parts  gradually  to  rest  at  end  of  the  stroke.". 
For  some  time  quite  a  discussion  of  this  latter  subject 

was  carried  on  in  "Power,"  under  the  title  of  "Compres- 
sion," and  one  writer,  signing  himself  "F.  S.  Johnson," 

makes  the  broad  statement  that  excessive  compression  is 

wasteful.    Later  on  he  advanced  the  same  ideas  in  "The 

National  Engineer,"  and  says:  "I  have  seen  a  26-in.  by 
48-in.  simple  condensing  engine  run  without  compression 

for  over  two  years  without  keying,"  but  does  not  say  how 
far  away  it  could  be  heard,  what  piston  speed  it  made,  the 
style  of  valve  gear,  or,  still  more,  the  work  it  was  doing. 

Further,  he  says  that  excessive  lead  causes  more  "knock- 
ing" in  engines  than  all  other  causes  combined,  and,  con- 

•  tinning,  remarks,  "I  am  one  of  the  few  [and  I  think  he 
might  have  said  there  are  a  few  of  us  left]  who  believe  the 
crankpin  should  stop  the  moving  parts,  and  am  opposed 
to  the  use  of  either  cushion  or  compression.  Pressure  on 
the  piston  when  engine  is  on  the  centre  is  simply  a  brake, 
and  steam  used  to  produce  this  pressure  is  not  only 
wasted,  but  wastes  part  of  the  energy  of  steam  gone  be- 

fore." All  very  good,  but  now  comes  his  pet  brag, 
slightly  abbreviated,  "Two  engines  sold  for  500  h.p.  de- 

velop several  hours  daily  over  750  h.p.  each.  I  have 
carefully  experimented  with  them,  and  know  they  do  the 
work  with  less  steam,  with  little  or  no  compression  [some- 

what indefinite]  than  with  compression  up  to  one-half  or 
two-thirds  boiler  pressure.  They  are  keyed  as  often  as 

necessary — once  in  three  or  four  months."  He  doesn't 
say  what  they  are — "Corliss,"  slide  valve,  slow  or  high- 

speed, simple  or  compound.  If  the  latter,  he  cannot  avoid 
some  compression  (call  it  back  pressure  if  you  will;  on 

the  high-pressure  piston,  and  if  a  tandem,  he  is  safe.  Now, 

isn't  it  too  bad  Dr.  Emery  didn't  read  Mr.  Johnson's 
articles  before  setting  forth  his  statements  in  October,  '97, 

Journal  ? 
In  "Power,"  November,  '07,  appeared  an  article  on 

compression  signed  "M.  E.,"  which  does  not  mean  me, 
which  treated  the  subject  very  clearly  and  concisely.  His 
conclusions  were  that  up  to  a  certain  percentage  of  piston 
travel,  compression  resulted  in  a  greater  efficiencv.  I 
think  it  was  between  5  and  6  ins.,  but  with  an  exhaust 
closure  earlier  or  later  the  efficiency  was  less.  We  have 
still  to  hear  from  Mr.  J.  on  this,  which  I  trust  he  has  duly 
read.  Should  this  meet  the  eye  of  Mr.  J.,  I  shall  be 
pleased  to  hear  from  him,  and  would  he  please  let  us  see  a 
facsimile  of  an  indicator  diagram  from  his  ideal  engine, 
for  I  think  the  profession  might  learn  something  from  it, 

and  surely  he  will  not  "hide  his  light  under  a  bushel"?  It 
has  been  my  fortune,  or  misfortune,  the  past  three  years 

to  run  "Corliss"  engines  with  widely  and  frequently  vary- 
ing loads,  all  being  simple  engines,  single  eccentrics,  at 

times  taking  steam  full  stroke,  again  looping  below  at- 
mosphere, according  to  diagrams  taken.  Now,  I  shall  be 

greatly  obliged  if  some  one  will  kindly  tell  me  how  to  ad- 
just these  engines  to  run  quietly  under  all  conditions  with 

a  constant  initial  pressure.  I  am  at  present  running  a 

double  simple  "Allis,"  24  ins.  by  42  ins.,  74  revs.,  under 
conditions  mentioned.  With  a  fair  load,  they  are  not 

noisy,  but  suddenly  the  load  goes  off,  then  things  are  dif- 
ferent, and  we  know  there  is  an  engine  in  the  place. 

J.  M.  Cheney. 

Tramway  Matters  in  Paris 

COMPAGNIE  GENEKALE  DES  OMNIBUS. 

Paris,  Jan.  25,  1898. 
Editors  Street  Railway  Journal  : 

Mechanical  traction  is  developing  more  and  more  in 
Europe,  and  it  will  be  very  extensively  adopted  if  the 
municipalities  do  not  paralyze  the  efforts  of  the  tramway 

companies  by  constantly  increasing  the  burdens  and  re- 
strictions under  which  they  operate.  It  is  astonishing  to 

seethe differenceswhich  exist  in  this  particular  between  the 
transportation  facilities  on  the  two  sides  of  the  Atlantic 
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Ocean,andhow  in  America  private  capital  remains  free, and 
the  municipalities  do  not  attempt  to  control  it  as  in  Europe. 
In  the  September  issue  of  your  paper  one  of  the  editors 
discusses  this  question  of  the  influence  of  transportation 

systems  on  the  development  of  cities.  P"or  their  own  sake 
the  city  authorities  should  not  be  allowed  to  meddle  in 
.the  affairs  of  the  tramway  company.  Jt  will  be  impossible 
for  them  to  gain  the  end  w  hich  they  seek,  which  is  to  give 
.service  to  the  public,  for  it  is  always  for  the  interests  of  the 
tramway  companies  to  provide  this,  and  they  can  do  it 
best  when  unhampered. 

Traction  by  compressed  air  in  Paris  continues  to  give 
good  results  and,  as  your  readers  know,  we  have  several 

lines,  representing  about  40  km.,  which  employ  this  mo- 
tive power.  While  the  cost  of  operation  is  rather  high, 

-the  railway  company  has  a  large  power  at  its  disposal,  and 
it  is  always  possible  to  add  a  number  of  trail  cars,  and  thus 
diminish  considerably  the  total  cost  of  operating  cars.  It 
is  also  an  undeniable  fact  that  the  service  is  an  agreeable 
one,  with  neither  smoke,  noise  nor  heat,  and  for  cities  as 
populous  as  Paris,  this  is  a  great  point. 

As  for  electricity,  it  is  well  known  that  the  trolley  has 
been  established  in  several  French  cities.  In  Paris,  the 

municipal  government  continues  to  oppose  its  introduc- 
tion, fearing  for  the  aesthetic  appearance  of  the  streets. 

However,  we  hope  it  will  be  permitted  in  the  outlying  dis- 
tricts. Accumulator  traction  continues  to  make  progress, 

and  I  have  read  in  the  German  papers  that  the  most  seri- 
ous difficulties  have  been  overcome. 

In  a  work  which  has  just  appeared,  written  by  an  en- 

gineer, Air.  Godfernaux,  on  "Mechanical  Traction,"  the 
statement  is  made  that  the  cost  of  traction  by  trolley  is 
.484  fr.  per  car  km.,  and  that  by  accumulators  .47  fr. 
I  confess  to  you  that  I  am  very  much  astonished  by  these 
figures.  It  seems  to  prove,  first  of  all,  that  those  who  are 
operating  the  different  systems  do  not  use  the  same  bases 
for  determining  the  cost  of  operation.  This  is  why  there 
is  only  one  means  of  knowing  the  truth,  and  that  is  to 

-employ  one's  self  the  different  systems  and  so  determine 
the  real  cost.  This  is  what  the  companies  ought  to  do, 
and  we  are  going  to  undertake  the  experiment  for  our 
own  satisfaction.  We  expect  to  establish  electric  lines 

-operated  by  both  accumulators  and  trolley,  if  we  are  per- 
mitted to  do  so. 

We  have  continued  our  experiments  with  steam  motors 

— that  is,  the  Serpollet,  the  Rowan  system  and  a  new  sys- 
tem called  the  Purrey,  which  seems  to  give  satisfaction. 

Important  improvements  have  been  made  in  the  Ser- 
pollet system,  and  these  machines  are  certainly  desirable 

for  tramway  service.  They  are  most  economic  from  the 

fact  that  they  do  not  require  in  their  installation  a  high  ex- 
penditure, and  since  the}'  can  operate  in  any  direction  de- 

sired without  depending  on  a  wire  or  a  central  station. 
E.  T.  Lavalard. 

White  Washing  and  Color  Washes 

Bv  J.  F.  HOBART. 

Ordinary  whitewash  is  such  a  commonplace  article  that 
it  is  apt  to  be  despised  by  the  station  engineer  and  car 
house  forem  an,  and  not  given  its  proper  value  in  building 
operations.  For  the  finishing  of  rough  stone  walls,  and 
the  lighting  of  dark  passages  in  a  car  house,  the  wash 
is  of  great  value.  It  can  be  made  in  such  a  manner  that 
it  will  last  for  years  if  applied  for  a  protecting  covering  in 
the  place  of  paint,  and  deserves  more  than  it  gets 

One  of  the  best  whitewashes  consists  of  the  best  quality 

of  unslaked  lime  (air-slaked  will  not  doj,  slaked  with 
warm  water,  using  just  enough  of  water,  and  no  more,  to 
keep  the  lime  from  burning.  Do  not  drown  it  under  any 
circumstances.  After  the  lime  is  slaked,  reduce  to  a  thin 
wash  with  water,  but  do  not  have  it  pasty.  If  put  on  too 
thick,  the  wash  will  not  penetrate,  and  after  several  coats 
have  been  applied  will  hake  off. 

Por  treating  a  very  rough  wall,  mix  some  salt  and  ashes 
with  the  first  coat.  Mix  salt  alone  with  the  succeeding 
coats,  and  it  will  stay  if  put  on  thin.  Where  a  pure  white 
is  required,  it  may  lie  obtained  by  mixing  a  little  blue  with 
the  wash.  Ordinary  laundry  blue  will  answer,  but  any  dry 
blue  may  be  used  by  first  mixing  it  with  a  few  drops  of 
water,  then  reducing  to  a  thin  consistency  and  mixing  well 
with  the  wash. 

Any  color  of  wash  may  be  obtained  by  mixing  in  the 
proper  pigments,  using  the  above  described  wash  as  a 
base.  A  cream  color  is  obtained  by  adding  yellow  ochre; 
pearl  or  lead  color,  by  the  addition  of  lampblack.  For 
fawn  color,  use  raw  umber,  Indian  red  and  lampblack. 
For  stone  color  use  only  the  raw  umber  and  lampblack. 
A  delicate  peachblow  is  obtained  by  adding  a  little  red 

lead,  and  shades  are  obtained  by  mixing  the  above  ingre- 
dients. 

Lampblack  is  of  so  greasy  a  nature  when  dry  that 
it  is  hard  to  mix  it  with  whitewash  so  that  some  of  the 

black  will  not  float  on  top  in  little  lumps,  which  give  a 
darker  color  than  is  desired  when  they  are  rubbed  out  with 

the  brush.  To  prevent  this,  slake  a  little  lime  in  just  as  lit- 
tle water  as  will  make  the  lime  fall  into  powder  when 

slaked.  Some  of  the  lime  thus  prepared  should  be  rubbed 

up  with  the  lampblack  while  dry.  The  lome  seems  to  de- 
stroy the  greasy  nature  of  the  lampblack,  and  the  mixture 

may  then  be  easily  worked  into  a  paste  with  a  knife  and  a 
little  water,  after  which  the  paste  thus  made  will  readily 
diffuse  itself  through  the  whitewash.  It  should  be  added 
little  bv  little  until  the  desired  tint  is  reached. 

An  Ingenious  Form  of  Armature  Cradle 

The  accompanying  engraving  shows  a  novel  form  of 
armature  cradle  or  truck  employed  in  the  Glenwood  shops 

of  the  United  Traction  Company,  of  Pittsburg.  The  spe- 
cial feature  of  this  truck  is  that  it  is  equipped  with  pro- 

jecting forks  or  rests,  so  that  it  will  pick  up  armatures 
when  the  latter  are  resting  on  the  floor,  saving  in  this  way 
the  labor  of  raising  the  armature  by  hand  or  tackle.  The 
armature  can  then  be  drawn  to  any  point  desired  in  the 
repair  shop.  The  truck  is  simple  in  construction,  and 
can  be  made  by  any 

blacksmith.  The  handle 

is  about  5  ft.  in  length. 
The  United  Traction 

Company  is  also  em- 
ploying an  efficient  kind 

of  sand-box  hose  hope. 
The  usual  hose,  of 
course,  is  of  rubber,  and 
is  satisfactory  in  warm 
weather,  but  in  winter 
often  becomes  clogged 

bv  frozen  mud.  In  place  of  rubber  hose,  the  United  Trac- 
tion Company  is  using  a  tube  of  coiled  steel  wire,  which, 

naturally,  is  just  as  flexible  as  rubber,  and  has  the  addi- 
tional advantage  that  when  it  becomes  clogged  it  can  be 

stretched  three  or  four  times  by  the  hands,  which  breaks 
up  any  lumps  of  frozen  mud  which  it  may  contain.  The 
tube  is  japanned  to  prevent  rusting. 

ARMATURE  CRADLE 
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EDITORIAL  NOTICE. 

Papers  and  correspondence  on  all  subjects  of  practical  interest  to 
our  readers  ate  cordially  invited.  Our  columns  are  always  open  for 
the  discussion  cf  problems  of  operation,  construction,  engineering, 
finance  and  invention. 

Special  effort  will  be  made  to  answer  promptly,  and  without 
charge,  any  reasonable  request  for  information  which  maybe  received 
from  our  readers  and  advertisers,  answers  being  given  through  the 
columns  of  the  Journal  when  of  general  interest,  otherwise  by  letter. 

Street  railway  news  and  all  information  regarding  changes  of 
officers,  new  equipment,  extensions,  financial  changes,  etc.,  will  be 
greatly  appreciated  for  use  in  our  Directory,  our  Financial  Supple- 

ment, or  our  news  columns. 
All  matters  intended  for  publication  in  the  current  issues  must 

be  received  at  our  office  not  later  than  the  twenty-second  of  each  month. 
Address  all  communications  to 

The  Street  Rail-way  Publishing  Co., 
Havemeyer  Building,  26  Cortlandt  St.,  New  York. 

The  Secretary  of  the  American  Street  Railway  Associa- 
tion has  announced  that  the  headquarters  of  the  Associa- 
tion during  the  Boston  Convention  will  be  at  the  Hotel 

Brunswick,  and  has  issued  a  circular  giving  details  in  re- 
gard to  the  hotels  in  the  city  and  as  much  of  the  program 

of  the  convention  as  has  now  been  decided  upon.  The 
convention  at  Boston  promises  to  be  most  successful. 

The  advantages  of  consolidation  in  the  economy  of  cur- 
rent generation  are  being  shown  already  in  Philadelphia. 

The  several  stations  which  were  built  by  the  different  com- 
panies existing  before  the  consolidation  are  being  tied  to- 
gether by  feeders,  and  it  is  thought  that  considerable  re- 

duction in  fuel  consumption  will  be  secured  by  this  step. 
It  is  interesting  to  note  that  in  the  reconstruction  of  the 
power  station  at  Thirteenth  and  Mount  Vernon  Streets, 
which  was  destroyed  by  fire  last  year,  natural  draft  is 
being  substituted  for  forced  draft. 

One  of  the  most  remarkable  instances  in  the  growth  of 

industries  in  this  or  any  other  country  is  that  of  steel  rails 

in  America,  of  which  product  a  very  considerable  percent- 
age is  that  of  rails  for  street  railways.  Recent  statistics 

show  that  the  output  of  street  railway  rails  has  increased' 
from  7720  gross  tons  in  1879  to  145,210  tons  in  1896.  The 

record  year  was  1895,  in  which  163,109  tons  were  pro- 
duced from  our  mills,  as  compared  with  81,302  tons  in 

1891,  44.951  tons  in  1888,  and  17,357  tons  in  1883. 

A  coronor  in  Cleveland  has  charged  the  trolley  with  a 

new  evil — that  of  producing  appendicitis.  We  have  heard' 
of  other  objections  raised  to  it,  but  this  is  the  first  time 

that  this  charge  has  been  brought  against  the  modern  elec- 
tric car.  It  is  needless  to  say  that  the  leading  physicians 

in  that  city  and  elsewhere  do  not  attach  any  weight  to  this 

proposition,  and  all  the  statistics  that  are  available  show 
that  motormen  and  conductors  on  electric  cars  are  as  free- 
from  this  trouble  as  any  other  body  of  men. 

When  we  consider  the  extent  of  the  electric  railway  in- 
dustry, it  is  hard  to  realize  that  it  is  only  a  decade  old.  It 

was  just  ten  years  ago  last  month  that  the  historic  electric 
road  at  Richmond,  Va.,  was  put  in  operation  by  Frank  J. 

Sprague.  Although  not  the  first  electric  road  to  be  built 
in  this  country  even  by  Mr.  Sprague,  this  line  was  the  first 

to  show  that  the  electric  system  was  electrically  and' 
financially  practicable  for  a  city  service.  Few  who  did  not 

take  part  in  the  early  experiments  at  Richmond  or  else- 
where can  realize  the  many  problems  which  had  to  be 

solved,  and  the  little  data  existing  upon  which  to  base- 
proper  practice.  Some  mistakes  were  undoubtedly  made, 

but  the  wonder  is  that  they  were  not  more  numerous,  and' 
that  many  of  the  principles  of  electric  railroading,  as  it  is 
now  understood,  were  even  then  given  their  proper  value. 

The  important  announcement  was  made  last  month  that 

the  Brooklyn  Elevated  Railway  Company  had  decided  on- 
an  electric  railway  equipment,  bad  ordered  its  apparatus, 

and  that  one  of  its  lines  will  be  in  operation  electrically 

by  June  1.  Heretofore  the  city  of  Greater  New  York  has 

been  in  the  rear  of  Chicago  and  Kansas  City,  so  far  as  the- 
use  of  improved  motive  power  on  its  elevated  lines  is  con- 

cerned, but  according  to  the  plans  outlined  the  equipment 

of  the  Brooklyn  elevated  road  will  be  modern  in  every  re- 
spect, and  among  other  features  will  use  the  multiple  unit 

system  of  car  operation.  It  is  hoped  that  the  improved 
service  given  by  the  electrical  equipment  will  be  the  means 

of  bringing  about  an  understanding  between  the  Rapid' Transit  Commission  and  the  officials  of  the  Manhattan 

Elevated  Railway  of  New  York,  by  which  the  latter  will 

be  granted  the  right  to  construct  its  extensions  as  pro- 
posed. This,  it  is  supposed,  is  the  principal  reason  for  de- 

lay in  equipping  the  latter  line  with  electric  power. 

The  cars  of  the  several  Brooklyn  trolley  systems  are  now 

operating  successfully  over  the  Bridge  to  New  York,  and' 
their  popularity  is  so  great  that  the  demand  has  already 

risen  for  better  terminal  facilities.  This  is  a  good  indica- 
tion of  the  wisdom  of  the  surface  companies  in  Brooklyn 

in  extending  their  lines  across  the  Bridge  to  the  New  York 

City  Hall.  The  financial  results  to  the  Bridge  property,  and' 
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also  to  the  railway  companies,  are  yet  to  be  determined, but 

the  operation  of  the  cars  will  undoubtedly  add  many  inhab- 
itants to  Brooklyn,  as  the  through  fare  from  that  borough 

to  City  Hall  Park,  New  York,  has  been  reduced  33^  per 
cent.  President  Rossiter  estimates  that  the  patronage  of 

■every  new  family  that  settles  on  the  lines  of  his  company 

is  worth  $35  a  year  to  it,  so  that  the  added  expense  of  car- 
rying the  passengers  to  and  from  New  York  will  be  more 

than  made  up,  it  is  thought,  by  the  increase  in  other  di- 
rections. Some  of  this  increase  in  population  will  un- 
doubtedly come  from  the  Borough  of  Manhattan,  but  the 

greater  part  will  undoubtedly  be  drawn  from  New  Jersey. 

Readers  of  the  STREET  Railway  Journal  will  find  in 

this  month's  issue  an  extended  account  of  the  proposed 
underground  railway  in  London.  This  is  the  most  im- 

portant electric  railway  now  being  constructed  in  Europe, 
and  probably  in  the  world,  and  through  the  similarity  of  its 
conditions,  as  mentioned  elsewhere,  to  the  proposed  rapid 

transit  railway  in  New  York,  will  possess  a  peculiar  inter- 
est to  American  engineers.  Many  novel  features  are  in- 

volved in  the  construction  of  this  line,  but  none  will  pos- 
sess a  greater  interest  to  the  average  railway  engineer 

in  this  country  than  the  distribution  system.  The  question 

of  adopting  the  three-wire  600-volt  system  of  distribution, 
or  a  500-5000-volt,  three-phase  distribution,  with  rotary 
■converters,  was  carefully  considered,  and  the  losses  by  the 

two  methods,  as  calculated  by  the  engineers,  are  diagram- 
matically  represented  in  the  article.  It  is  interesting  to  note 
that  the  latter  system  was  adopted,  although  the  line  is 
but  6^  miles  in  length.  Greater  economy  is  secured  by  it, 
however,  as  in  its  employment  the  maximum  drop  on  the 
service  line  is  but  1.6  per  cent,  an  important  feature  in  a 
line  of  this  character.  It  seems,  probable,  also,  that  the 
possibility  of  future  extensions  must  have  had  considerable 

to  do  with  the  selection  of  the  three-phase  system,  as  its 
.advantages  naturally  increase  with  the  size  of  the  system 
served.  While  in  general  the  system  of  distribution  will 

be  similar  to  that  adopted  by  the  Metropolitan  Street  Rail- 
way Company  of  New  York,  the  generating  units  will  be 

much  smaller- — 850  k.w.,  as  compared  with  about  2400  k.w. 
an  the  latter  city. 

The  most  important  problem  in  the  operation  of  a  street 
railway  system  is  undoubtedly  that  of  the  relations  of  the 
management  to  the  employees.  Many  different  theories 
upon  this  subject  prevail,  and  undoubtedly  many  methods 

•which  are  applicable  under  one  set  of  circumstances  would 
be  unadvisable  under  others,  but  it  is  undoubtedly  true 
that  the  management  of  large  bodies  of  men  is  a  gift  which 
men  possess  in  different  degrees.  It  is  in  this  respect 
more  than  in  any  other  that  the  electric  railway  industry 

■differs  from  the  electric  lighting  industry.  In  the  latter 
there  is  no  large  body  of  employees  which  is  brought  into 

■constant  contact  with  the  public  and  that  industry  is  not 
therefore  complicated  by  the  problems  which  this  condi- 

tion entails.  The  introduction  of  electric  power  has  un- 
doubtedly brought  into  the  railway  service  men  of  a  much 

higher  grade,  intellectually,  than  when  horses  were  used 
as  a  motive  power,  and  the  efforts  to  produce  an  esprit  du 

■corps  among  the  employees  of  a  company  is  growing. 
Thus,  a  number  of  lines,  as  already  mentioned  in  the 
Journal,  have  adopted  with  satisfactory  results  the  mili- 

tary system  of  awarding  honorary  stripes  for  service  of 
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different  lengths  of  time  with  the  company,  while 
others  possess  a  regular  civil  service  system  of  promotion 

and  discipline.  The  practice  of  offering  rewards  to  con- 
ductors and  motormen  who  have  shown  an  immunity  from 

accidents  during  a  certain  period  is  also  on  the  increase. 
Among  those  who  have  tried  this  latter  course  is  the  New 

London  Street  Railway  Company,  whose  treasurer  re- 
ports that  he  believes  that  this  practice  has  effectually  pre- 

vented accidents.  The  bonus  paid  to  each  conductor  or 

motorman  on  that  road  in  this  way  has  been  in  the  neigh- 
borhood of  $15  per  year. 

Another  excellent  method  of  increasing  the  efficiency  of 

the  motormen  and  conductors  is  undoubtedly  that  of  hold- 

ing periodic  examinations,  asking  both  classes  of  the  ser- 
vice to  give  written  answers  to  a  series  of  inquiries  relat- 

ing to  their  understanding  of  the  different  duties  pertain- 
ing to  their  positions.  A  set  of  questions  of  this  character 

presented  to  the  motormen  and  conductors  of  the  Union 
Depot  line  of  St.  Louis  was  published  in  the  last  issue  of 
the  Street  Railway  Journal,  and  in  a  recent  letter  the 

General  Manager  of  that  line  states  that  a  very  large  per- 
centage of  the  employees  secured  an  average  of  over  90 

per  cent  in  their  answers,  and  that  the  average  of  the  entire 

force  was  very  high.  It  is  easy  to  see  a  number  of  advan- 
tages to  both  the  railway  company  and  the  employees  in 

examinations  of  this  kind.  It  enables  the  latter,  first,  to 

realize  just  what  the  different  rules  formulated  by  the  com- 
pany mean,  and,  what  is  more  important,  it  makes  them 

appreciate  their  own  possible  deficiencies,  because  a  man 
often  does  not  realize  that  he  does  or  does  not  understand 

any  specific  proposition  until  he  attempts  to  define  it  in 
writing.  The  advantages  to  the  managers  of  the  railway 
company  are  equally  important,  and  do  not  consist  only  in 
knowing  what  employees  are  unacquainted  with  the  rules, 
but  it  enables  them  to  learn  the  construction  which  is 

placed  upon  different  regulations  by  the  employees 
whose  duty  it  is  to  carry  them  out,  and  shows  them 

whether  any  rule  is  so  worded  that  its  meaning  is  so  ob- 
scure as  to  be  misunderstood  by  any  considerable  number 

of  their  conductors  or  motormen.  The  very  fact  also  that 
both  management  and  men  have  to  rehearse  on  paper,  at 
intervals,  the  duties  of  the  latter  teaches  both  whether 

the  rules  are  up  to  date  and  whether  all  the  exigencies 

which  may  arise  in  the  service  are  covered  in  the  book  of 

instructions  completely  and  in  the  best  possible  way. 

Not  quite  a  year  has  passed  since  a  few  of  the  most 
progressive  and  enterprising  accountants  connected  with 

street  railway  interests  met  together  in  Cleveland  and  or- 

ganized what  is  called  the  Street  Railway  Accountants'  As- 
sociation of  America.  The  gathering  was  a  pronounced 

success,  and  the  enthusiasm  of  its  members  and  the  large 
amount  of  good  work  that  was  accomplished  at  the  initial 

meeting  demonstrated  beyond  a  doubt  that  there  was  ex- 
cellent reason  for  adding  still  another  to  the  considerable 

number  of  business  and  technical  organizations  of  the 
country.  Working  committees  were  appointed  and  the 
date  of  the  first  regular  convention  was  fixed — to  be  the 
same  as  that  of  the  American  Street  Railway  Association, 
and  to  be  held  at  the  same  place.  The  proceedings  of  the 
Niagara  Falls  convention  are  known  to  all  our  readers, 

for  they  were  presented  in  careful  detail  upon  these  pages, 
together  with  special  articles  relating  to  some  of  the  sub- 

jects discussed.    Since  the  adjournment  of  the  convention 
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the  work  has  still  further  progressed.  Not  only  have  there 

been  important  accessions  to  the  membership  of  the  As- 
sociation, but  a  number  of  representative  street  railways 

have  marked  a  special  point  in  the  history  of  their  progress 
and  development  by  formally  adopting,  under  date  of  Jan. 

1,  the  standard  system  of  accounts  indorsed  and  recom- 
mended by  the  association.  All  these  things  are  matters 

of  history  which  have  been  duly  recorded  in  our  columns 

as  they  have  occurred.  We  refer  to  them  only  for  the  pur- 
pose of  furnishing  the  reader  a  comprehensive  view  of  the 

situation  as  it  is  at  present  and  as  an  appropriate  introduc- 
tion to  the  pertinent  suggestions  which  follow. 

There  is  no  improvement  so  likely  to  secure  additional 
economies  in  the  conduct  of  a  street  railway  enterprise  as 

the  introduction  of  an  efficient,  up-to-date  system  of  ac- 
counts. By  thus  we  do  not  mean  that  all  street  railways  are 

deficient  in  this  regard,  for  we  know  that  many  of  the  com- 
panies have  excellently  manned  and  very  thoroughly  ad- 

ministered accounting  and  auditing  departments.  But 
however  efficient  the  systems  in  use  by  these  companies 

may  be,  it  is  still  possible  to  improve  them.  There  is  no 
more  likely  road  to  ultimate  perfection  than  a  comparison 

of  notes  by  those  who  are  actively  responsible  for  the  ac- 
counting work.  However,  it  is  not  the  righteous  but  sin- 

ners who  are  called  to  repentance  and  to  the  bringing  forth 

of  good  works.  Therefore  we  address  our  remarks  par- 
ticularly to  those  who  have  not  got  in  use  at  present  the 

"best"  system.  There  are  numerous  companies  through- 
out this  broad  land  whose  accountants  are  doing  the  very 

best  they  can,  who  are  working  up  to  the  limit  of  their  ex- 
perience, but  who  fall  short  of  being  in  the  front  rank  in 

their  records  and  statistics  simply  from  lack  of  knowledge. 

All  such  companies  will  profit  by  the  work  of  the  Account- 

ants' Association,  if  they  will  put  themselves  in  position  to 
reap  its  benefits.  Their  accountants  would  do  better  if 
they  had  broader  experience,  and  they  would  also  improve 
if  they  were  permitted  to  come  in  contact  with  those  who 
have  experience  and  are  willing  to  contribute  of  it  for  the 
benefit  of  their  fellows.  Broadly,  we  contend  tnat  both 

classes,  first  the  companies  with  efficient  systems,  and  sec- 
ond the  companies  with  poor  and  insufficient  systems,  will 

profit  by  co-operation  with  and  membership  in  the  Ac- 

countants' Association.  The  expense  is  not  large,  and  the 
reflex  influence  upon  the  accountant  or  auditor  of  the  com- 

pany, from  merely  attending  the  annual  gatherings,  there- 
by obtaining  a  perspective  view  of  his  own  office,  would 

in  itself  amply  justify  the  outlay.  The  benefits,  however, 
are  sure  to  be  of  a  more  positive  character.  They  include 

everything  that  usually  attends  associated  effort.  It  is 

scarcely  necessary,  we  think,  to  argue  the  value  of  associa- 
tion, nor  yet  the  advantages  of  interchange  of  thought; 

and  it  is  safe  to  assume  that  the  same  kind  of  benefits  will 

follow  from  the  accountants  getting  together  as  attends 

the  corresponding  efforts  of  engineers,  of  electricians  or 
of  railway  managers. 

How  to  Make  Small  Street  Railways  Profitable 

The  problem  of  wringing  an  adequate  profit  out  of 
small  street  railroading  in  the  United  States  is  a  difficult 
one,  as  many  companies,  formed  with  high  hopes,  in  the 
first  flush  of  the  electric  railroad  era,  have  found  to  their 

sorrow.    In  small  cities  and  towns,  particularly  where 

there  are  no  extensions  to  neighboring  population  centres,, 

the  struggle  has  been  in  many  cases  an  almost  hopeless- 

one  from  the  beginning,  and  there  is  no  possibility  of  suc- 
cess for  not  a  few  companies  so  situated.  Nevertheless- 

there  are  others  which,  with  skillful  management,  might 
be  made  profitable. 

The  first  and  greatest  difficulty  is  that  of  securing 

traffic.  "Small  cities"  are  usually  small  not  only  in  pop- 
ulation, but  in  area,  and  consist  of  business  centres  sur- 
rounded by  residence  districts.  Their  street  railway  sys- 

tems generally  consist  of  a  number  of  short  lines  radiating- 
from  the  business  district — lines  so  short  that  people  do 

not  really  need  to  ride  in  ordinary  weather,  and  particu- 
larly if  the  time  intervals  between  cars  is  long. 

For  small  locals  systems  of  this  kind,  we  believe  that 
the  cars  should  be  run  at  high  speed,  and  very  frequently,, 

at  least  during  the  busy  hours  of  the  day.  Conductors- 
should  be  dispensed  with,  and  some  form  of  fare  box 

adopted,  but  one  or  more  thoroughly  trusted  men  should 

be  employed  whose  business  it  should  be  to  ride  con- 
stantly on  the  cars  throughout  the  day,  checking  up  pas- 
sengers and  fares.  Special  inducements  for  riding  at  other 

than  the  busy  hours  of  the  day  should  be  offered  whenever 

possible,  and  for  this  purpose  some  form  of  amusement 
resort  would  probably  be  profitable  in  many  cases.  Every 

effort  should  be  made  to  serve  the  public  to  its  own  com- 
plete satisfaction,  to  keep  the  cars  clean  and  bright,  to  uni- 

form employees  and  to  give  an  appearance  of  "smartness" 
which  will  attract  travel.  At  the  same  time  the  equipment 
must  be  used  to  the  greatest  possible  extent.  In  most 
cases  200  miles  per  day  per  car  would  not  be  an  excessive 
service,  and  schedule  speeds  of  10  to  12  miles  per  hour  are 

necessary  if  time  is  really  to  be  saved  to  the  company's 
patrons.  This  will,  of  course,  cut  down  the  operating  ex- 

penses to  a  very  low  figure  per  car  mile  and  thus  the  earn- 
ings per  car  mile  need  not  be  large,  while  traffic  would  be 

much  more  likely  to  follow  this  quick  and  frequent  ser- 
vice than  if  more  shortsighted  economies  in  other  direc- 
tions were  adopted. 

In  a  great  many  places  the  salvation  of  the  enter- 
prise depends  upon  a  real  or  virtual  consolidation  with  the 

street  railway  system  proper  of  every  other  enterprise  in 
the  least  degree  kindred  to  it,  such  as,  for  example,  the 
furnishing  of  electric  light  and  power  throughout  the  city, 

of  steam  for  heating  purposes  in  the  business  district,  and 
the  performance  of  every  service  required  in  the  town 

which  would  tend  to  give  full  employment  to  station  labor. 

Above  all,  the  "railroad"  idea  should  be  subordinated 

to  the  "business"  one,  and  no  attempt  should  be  made  to 
perfect  an  elaborate  organization  involving  the  payment  of 
unnecessary  salaries  and  wages.  The  owner  or  owners  of 
the  railroad  should  handle  the  business  as  they  would 
handle  a  store,  making  themselves  popular  by  giving  the 
best  possible  service  in  the  most  economical  way,  and  at 
the  lowest  possible  price.  The  conductors,  motormen  and 
other  employees  should  be  made  to  take  an  active  interest 

in  the  company's  prosperity — perhaps  by  some  method  of 
profit  sharing — and  we  are  by  no  means  sure  that,  in  these 

smaller  places,  where  "everyone  knows  everyone  else,"  it 
would  not  be  possible  to  get  the  "gilded  youth"  of  the 
town  practically  interested  as  apprentices  in  electric  rail- 

roading, all  to  the  end  of  making  riding  fashionable  and 

bringing  about  a  friendly  intimacy  between  the  public  and 
the  company. 
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Central  London  Underground  Railway 

Perhaps  the  most  important  electric  railway  now  in  ac- 
tual course  of  construction  on  either  side  of  the  Atlantic, 

and  one  of  the  most  interesting  from  an  engineering  stand- 
point, is  the  deep  tunnel  underground  road  of  the  Central 

London  Railway  Company.  This  will  serve  a  district  in  Lon- 
don in  general  characteristics  curiously  like  that  served 

by  the  Broadway  and  Columbus  Avenue  lines 
in  New  York  City.  At  one  end  is  the  great 
financial  section  of  London — Lombard  Street 
and  the  Bank  of  England,  corresponding  to 
the  Wall  Street  section  of  New  York.  Pass- 

ing thence  westward  the  line  serves  Cheapside 
and  the  General  Post  Office,  a  partly  whole- 

sale, partly  retail  district ;  Holborn  Viaduct 
and  High  Holborn,  the  latter  the  seat  of  the 
great  bicycle  and  typewriter  houses  and  others 
similar  to  what  are  found  in  the  district  on 

Broadway  in  New  York,  immediately  above 
the  post  office  ;  the  great  shopping  and  theater 
neighborhood  of  Oxford  Street,  Regent  Street 

and  others  corresponding  to  the  district  be- 
tween Fourteenth  and  Forty-second  Streets  in 

New  York;  Hyde  Park,  the  "Central  Park" 
of  London ;  Queen's  Road,  Notting  Hill  Gate and  Holland  Park,  residential  sections  which 

are  much  the  same  in  character  as  the  uppei 

west  side  in  New  York ;  and  Shepherd's  Bush, 
which  is  comparable  to  the  Harlem  District. 

It  is  certain,  therefore,  that  this  new  underground  road 
of  London  will  be  watched  with  peculiar  interest  by  Amer- 

icans, and  particularly  by  New  Yorkers,  on  account  of  the 

trict  Railway,  which  runs  along  the  "inner  circle"  of  Lon- don on  routes  similar  in  some  respects  to  those  taken  by 

the  Manhattan  Elevated  Railway  lines  ;  while  on  the  sur- 
face of  the  street  immediately  above  this  new  line  is  a 

frequent  and  reasonably  rapid  omnibus  service,  far  less 

important,  of  course,  as  a  competitor,  than  are  the  Broad- 
way cable  lines,  but  still  popular  and  with  low  fares. 

A  contract  for  the  construction  and  equipment  of  the 
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Central  London  Railway  has  been  placed  with  the  Electric 

Traction  Company,  Ltd.,  a  company  organized  espe- 
cially for  carrying  out  this  work,  for  a  sum  slightly  less 

CENTRAL   LONDON  RAILWAY 

EXISTING  UNDERGROUND  LINES. 

FIG.  1— MAP  SHOWING  ROUTE  OF  CENTRAL  UNDERGROUND  LONDON  RAILWAY 

bearing  which  its  success  or  failure,  from  a  financial  and  than  £3,250,000,  this  to  cover  construction  of  the  main 

engineering  standpoint  may  have  upon  the  long  talked-of  station  tunnels  and  subways,  track,  rolling  stock,  power 
underground  rapid  transit  line  in  New  York.    The  possi-  stations,  distributing  circuits,  elevator  plants  and  all  other 
bility  of  drawing  interesting  comparisons  between  these  equipment  features.    The  entire  road  is  to  be  6j-  miles  in 
two  roads  in  the  two  cities  may  be  still  better  understood,  length. 
when  it  is  said  that  the  Central  London  line  bisects  the  A  preliminary  description  of  the  Central  London  Rail- 
area  now  served  by  the  Metropolitan  (underground)  Dis-  way  has  already  appeared  in  the  STREET  Railway  Jour- 
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nal  (July,  1897, page  423),  and  from  this  a  general  idea  of 
the  tunnel  construction,  the  subways  and  the  stations  may 

be  obtained.  The  map  of  the  road  there  given  is  repro- 
duced here  for  the  convenience  of  reference. 

The  subcontract  for  the  complete  electrical  equipment 
of  the  road  was  awarded  in  August,  1897,  by  the  Electric 

Traction  Company,  Ltd.,  to  the  British  Thomson- 
Houston  Company,  as  a  result  of  the  submission  of  most 
careful  and  elaborate  plans  for  equipment  by  this  and 
other  of  the  principal  electric  manufacturing  concerns  of 
the  world.  H.  F.  Parshall,  consulting  engineer  of  the 

British  Thomson-Houston  Company,  designed  the  main 
and  detail  features  of  the  electrical  equipment,  and  his 
plans  were  approved  substantially  in  their  entirety  by  the 
engineers  of  the  Central  London  and  Electric  Traction 

CENTRAL  LONDON  RAILWAY  -  Oxford  Street  to  Tottenham  Court  Road 
CURVES  of  SPACE,  TIME  and  HORSE  POWER. 
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weighing  105  (long)  tons  loaded,  exclusive  of  the  loco- 
motive. The  average  speed  of  the  trains  is  specified  at  14 

miles  per  hour,  including  twenty-second  stoppages  at  each 
station,  and  this  necessitates  a  maximum  speed  of  30 

miles  per  hour.  A  2^-minute  service  is  to  be  given  at  first, 
and  if  the  traffic  requires  it  a  2-minute  service  later  on, 
and  it  was  required  of  the  engineers  that  they  should  pro- 

vide for  the  more  frequent  service  in  laying  out  the  plans. 
In  order  to  minimize  the  power  requirements,  the  novel 

and  ingenious  expedient  was  devised  by  Sir  Benjamin 

Baker,  consulting  engineer  of  the  Electric  Traction  Com- 
pany, Ltd.,  of  running  the  tunnel,  not  on  a  dead  level,  as 

usual,  but  with  a  series  of  down  and  up  grades  between  the 
stations,  in  such  a  way  as  to  allow  gravity  to  materially 
increase  the  train  acceleration  on  leaving  a  station,  and  to 

increase  the  braking  effort  on  arrival  at  the 

next.   By  this  plan  the  power  called  for  is  es- 
timated to  be  about  33  per  cent  less  than  the 

requirements  with  a  level  road. 

The  position  of  the  stations  and  their  dis- 
tances apart,  measured  from  center  to  center 

of  the  platforms,  are  approximately  as  fol- lows : 
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Queen's  Road  to  Westbourne  Park....  986  yards 
Westbourne  Park  to  Marble  Arch   1,288  yards 
Marble  Arch  to  Davies  Street   642  yards 
Davies  Street  to  Oxford  Circus   499  yards 
Oxford  Circus  to  Tottenham  Ct.  Road  666  yards 
Tottenham  Ct.  Road  to  British  Museum  682  yards 
British  Museum  to  Chancery  Lane...  746  yards 
Chancery  Lane  to  Post  Office   1,163  yards 
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FIG.  3 Total    10,163  yards 

Company,  Ltd.  Readers  of  the  Street  Railway  Jour- 
nal may  now  obtain  for  the  first  time  a  thorough 

understanding  of  the  most  important  mechanical,  elec- 
trical and  engineering  problems  met  with  in  laying  out  the 

generating,  transmission  and  motor  conversion  systems — 
problems  which  have  been  attacked  along  bold,  novel  and 

ESTIMATED  POWER  CONSUMPTION. 

The  first  step  in  the  engineering  calculations  was  the 

determination  a  priori  for  the  average  power  per  train  re- 
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CHARACTERISTICS  OF  MOTORS 
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FIG.  4 FIG.  5 

yet  highly  conservative  lines,  and  in  a  manner  worthy  of 
the  able  engineering  talent  employed. 

CONDITIONS  OF  TRAFFIC  AND  LOAD. 

It  is  intended  to  employ  thirty-two  locomotives  in  reg- 
ular service,  each  drawing  a  train  of  seven  carriages,  a 

total  seating  capacity  per  train  of  336  passengers,  and 

quired  for  this  service.  A  series  of  curves  similar  to  those 

shown  in  Figs.  2  and  3  was  plotted  for  the  runs  between 

each  pair  of  stations  on  both  up  and  down  lines.  These 

curves  take  into  account  all  conditions  necessary  for  the 

fulfilment  of  the  required  schedule  time,  and  from  the  en- 

tire series  of  such  curves  an  accurate  estimate  of  the  aver- 

age power  per  trip  can  be  obtained.    Between  the  Oxford
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Street  and  the  Tottenham  Court  Road  Stations,  for  exam- 
ple, it  will  be  seen  from  Fig.  3  that  the  power  required  to 

overcome  the  air  resistance — a  considerable  factor  in  tun- 
nel work — amounts  to  .125  h.  p.  hour;  the  traction  re- 

quirements are  1.045  n-  P-  hours,  and  the  requirements  for 
acceleration  are  1.3  h.  p.  hours,  making  a  total  of  2.516 
h.  p.  hours.  This  is  the  equivalent  to  an  average  of  98.14 
h.  p.  during  the  time  when  the  train  is  in  motion,  or  of 
157.3  h.  P-  during  the  time  that  power  is  actually  taken 
from  the  station.  The  proportions  of  the  accelerating  and 
retarding  forces,  due  to  gravity  and  to  the  motors,  are 
also  shown  by  the  curves  in  Fig.  2. 

RKOUIRHD  CHARACTERISTICS  OF  MOTORS. 

The  next  step  was  to  determine  the  general  nature  of 
the  characteristic  curves  of  the  motors  to  be  employed  on 
the  locomotive,  in  order  that  proper  specifications  might 
be  issued  to  the  manufacturers.    These  curves  are  shown 

trical  equipment,  should  be  built  in  England,  but  the  Eng- 
lish manufacturers,  with  the  great  engineering  strike  on 

their  hands,  were  too  busy  to  carry  through  the  necessary 
special  work  in  time  for  the  requirements  of  the  road,  and 
the  contract  for  the  thirty-two  locomotives  complete  was 
placed  with  the  General  Electric  Company.  The  main 
characteristics  of  these  locomotives  are  as  follows : 

Distance  between  wheel  centres  of  each  truck,  5  ft.  8 
ins.,  and  6  ft. 

Distance  between  the  two  truck  centres,  14  ft.  8  ins.,  and 

14  feet. 
Number  of  wheels  ('all  driving),  eight. 
Diameter  of  wheels,  42  ins. 
Total  wheel  base,  20  ft.  4  ins.,  and  20  ft. 
Total  length  of  locomotive,  29  ft.  8  ins.,  and  28  ft. 

Total  height  of  locomotive,  9  ft.  4-}-  ins.,  and  9  ft.  8^  ins. 
Weight  of  each  wheel,  about  5  tons. 

Street  Rv.Journal 

FIG.  6.— ELECTRIC  LOCOMOTIVE— CENTRAL  LONDON  UNDERGROUND  RAILWAY 

in  Figs.  4  and  5,  Fig.  4  showing  the  curves  of  speed,  of 
horizontal  effort,  of  efficiency  and  of  current  for  two  par- 

allel sets  of  motors  each  with  two  in  series ;  and  Fig.  5 
showing  the  characteristic  curves  when  all  four  motors  are 
in  parallel  and  the  locomotive  is  exerting  its  maximum 
power. 

THE  LOCOMOTIVE. 

The  type  of  locomotive  now  building  in  the  shops  of  the 
General  Electric  Company,  at  Schenectady,  on  the  lines 
indicated  by  these  curves,  and  in  accordance  with  the  spec- 

ifications of  the  British  Thomson-Houston  Company,  is 
shown  in  plan  and  elevation  in  Fig.  6.  It  was  originally 
intended  that  the  locomotive  itself,  exclusive  of  the  elec- 

Total  weight  of  locomotive,  about  42  tons. 
Maximum  draw-bar  pull  required  at  starting,  14,000  lbs. 
Draw-bar  pull  running  at  22  miles  per  hour,  8,000  lbs. 
Weight  of  each  motor  frame  complete,  with  field  coils  in 

place,  6,500  lbs. 
Weight  of  the  armature  complete  with  sleeve  and  con- 

ductor, 2,500  lbs. 
Total  weight  of  motor,  12,000  lbs. 

Inspection  of  the  locomotive  drawings  will  show  how 
ingeniously  the  various  mechanical  difficulties  have  been 
overcome.  To  design  a  locomotive  of  so  large  a  power 
within  the  space  limits  of  an  1 1  -ft.  6-in.  tunnel  is  no  light 
task,  and  the  final  plan  adopted  is  the  result  of  the  com- 
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bined  experience  and  designing  ability  of  H.  F.  Parshall, 

of  the  British  Thomson-Houston  Company,  the  engineers 
of  the  Electric  Traction  Company,  Ltd.,  and  the  engi- 

neering staff  of  the  General  Electric  Company. 
The  truck  wheels  are  spanned  by  cradles  of  mild  steel, 

The  cab  is  built  upon  the  main  frame  and  consists  of  a 

frame-work  of  angle-iron  plated  up  with  8-in.  wrought 
iron  plates.  The  cab  structure  slopes  off  at  each  end  down- 

wards to  the  buffer  beams,  to  allow  of  an  extended  range 
of  view  for  the  driver  from  the  cab  proper  in  the  middle. 

Trap  doors  are  provided  in  the  floor- 
ing of  the  cab  over  the  motor.  The 

wheel  centers  are  made  of  wrought- 
iron  and  consists  of  hubs,  spokes  and 
rims,  all  carefully  forged  and  with 
joints  thoroughly  welded  together; 
the  wheel  rims  have  steel  tires 
shrunk  on  at  a  low  heat,  and  further 
held  in  place  by  fastening  rings.  The 
axles  are  of  mild  forged  steel,  6  ins. 
in  diameter  in  the  middle  and  4^  ins. 
diameter  at  the  journals.  The  axles 
are  pressed  into  the  wheel  seats,  with 
a  (hydraulic)  pressure  of  50  tons. 

CENTRAL  LONDON  RAILWAY 

Suggested  arrangement  of  Cables  for  Three-Wire  Distribution 
Distributing  Cables 
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FIG.  7.— THE  MOTOR — CENTRAL  LONDON  RAILWAY 

which  rest  on  the  axle-boxes  and  carry  the  bearing  springs 
on  each  side  of  the  truck,  the  truck  frame  itself  resting  on 

the  spring.  The  axle-boxes  are  of  bronze  and  work  in 
cast  steel  guides  attached  to  the  truck  frame.  The  latter 
is  of  mild  steel,  the  side  frames  and  cross  members  firmly 

The  main   locomotive   frame  is  con- 
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CENTRAL  LONDON  RAILWAY 
THREE  WIRE  DISTRIBUTION  -  TRACK  NEUTRAL 
Percentage  Losses  in  Conductors,  Compensators 

and  Rheostats 

Rheo 
•tatic 

Neuti al  Wii 
e 

Distributing  Cables 

FIG.  8 

Street  Ry.  Journal 

2000  3000  4000 
Output  of  Generating  Station  in  Kilowatts 

FIG.  9 

5000  0000 
Street  Ry.  Journal 

CENTRAL  LONDON  RAILWAY 
THREE   PHASE  DISTRIBUTION 

Percentage  losses  of  Conducting  System,  including  Cables, 
Transformers,  Converters,  Distributing  System 

and  Kheostatic  Losses  due  to  variation 
of  D.P.  along  the  line. 
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struct ed  of  mild  steel  beams, with  longitudinal  cross-beams 
and  bolsters  firmly  riveted  together.  The  latter  rest  upon 
and  are  connected  with  the  trucks  below  by  centrepins  and 
plates.  Besides  the  supports  at  the  centres  of  the  trucks, 
the  main  frame  is  further  sustained  by  side  bearings  over 
the  springs. 

Current  is  taken  from  the  third  rail  by  means  of  two 
contact  shoes  placed  one  at  each  end  of  the  main  frame,  by 
means  of  which  the  circuit  will  not  be  broken  at  points  and 
crossings.  A  voltmeter  and  ammeter  are  placed  in  each 
cab.  The  circuit  is  closed  through  a  combined  switch  and 
circuit  breaker.   The  locomotives  are  furnished  with  sand- 
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M5 
boxes  and  the  necessary  hand  gear  for  operating  them.  A 

whistle  is  provided  for  signaling,  and  is  operated  by  com- 
pressed air  taken  from  the  brake  reservoir. 

The  motors  are  each  required  to  furnish  a  draw-bar  pull 
of  2,000  lbs.,  with  40  in.  wheels  at  22  miles  per  hour,  when 
500  volts  are  at  the  terminals,  and  they  must  give  out  not 
less  than  65  tractive  h.p.  at  the  rim  of  the  wheel  at  a  speed 
of  27  miles  per  hour,  with  a  power  expenditure  of  not  more 
than  123  amps,  at  500  volts.  The  maximum  current  den- 

sity in  the  motor  is  not  to  exceed  1500  amps,  per  sq.  in. 

blow-out,  will  be  used.  This  will  place  the  four  motors. 
(?)  in  series,  (b)  two  in  series  and  two  in  parallel,  or  (c)  all 
four  in  parallel,  as  desired. 

The  trains  will  be  fitted  throughout  with  the  Westing- 
house  air-brake. 

DISTRIBUTION  CIRCUITS. 

Given  the  profile  of  the  road,  the  desired  frequency  of 
service  and  the  average  power  requirements  per  train,  the 
next  problem  to  be  solved  is  evidently  the  design  of  the 

CENTRAL  LONDON  RAILWAY 
Diagram  showing  losses  and  constants  for two  minute  service. Volt 
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FIG.  12 

at  any  speed  above  15  miles  per  hour.  All  insulation  is 
required  to  stand  a  test  of  5,000  volts  alternating  current. 
The  motors  are  of  the  G.  E.  56  type,  recently  designed  for 
this  class  of  service  by  the  General  Electric  Company,  and 
are  shown  in  Fig.  7. 

It  is  expected  that  the  efficiency  of  the  locomotives  will 
rise  to  a  maximum  of  between  92  per  cent  and  93  per 
cent  and  that  the  temperature  of  the  circuits  will  not  rise 

more  than  90  degrees  F.  on  a  two  hours'  run  with  full 
load.  The  performance  of  the  motors,  with  the  48-in. 
wheels  originally  proposed,  is  specified  to  be  equal  to 
that  shown  in  Figs.  4  and  5. 

For  the  control  of  the  locomotive  a  series  parallel  con- 
troller of  a  new  type,  and  provided   with   a  magnetic 

distribution  circuit.  Here  there  was  a  decided  difference 

of  opinion  among  the  engineers  called  in  to  deal  with  this 

problem,  several  advocating  a  3-wire  600-1,200  volt  direct 
current  system,  while  the  engineers  of  the  British  Thom- 

son-Houston Company  advocated  a  3-phase  500-5,000 
volt  transformer  system.  In  order  to  finally  determine 
the  relative  economy  of  the  two  systems  for  a  given  ex- 

penditure of  money,  Mr.  Parshall  prepared  a  series  of 
curves  based  upon  experience  with  both  systems  and  with 
the  machines  it  would  be  necessary  to  employ  in  each. 
These  curves  are  shown  herewith.  Fig.  8  is  a  proposed 

diagram  of  connections  for  a  three-wire  system  witli  in- 
sulated neutral  rail.  This  system,  as  planned,  has  a  cer- 

tain advantage  over  the  transformer  system,  in  that  with 
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the  former  it  was  proposed  to  feed  the  line  at  600  volts, 
and  in  the  latter  at  500. 

Figs.  9  and  10  show  the  curves  of  the  calculated  losses 
in  detail  in  each  of  the  two  systems,  and  in  Fig.  1 1  the  to- 

tal losses  are  shown  in  direct  comparison.  The  much 

greater  drop  on  the  line  necessary  with  3-wire  distribution 
entails  large  losses  in  the  controller  rheostats  as  well, 

CENTRAL  LONDON  RAILWAY 
COMPARISON  OF  TOTAL  LOSSES  IN 

CONDUCTING  SYSTEM  AND  RHEOSTATS  FOR 
Three-Phase  Scheme 
Three-Wire       "         (Insulated  Neutral  Rail) 
Three-Wire       "         (Track  Neutral) 

(Same  total  expenditure  assumed) 

'.2000  3000  4000 
Output  o£  Generating  Station  In  Kilo 

FIG.  11 

5000  fiOOO 
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approved  by  the  engineers  of  the  Central  London  and 
Electric  Traction  companies. 

In  the  practical  working  out  of  these  plans,  the  circuits 
are  designed  as  shown  in  Fig.  12.  The  generating  power 

station  is  at  Shepherd's  Bush,  the  extreme  western  end  of 
the  line,  and  at  Nottingham  Hill,  Davies  Street 
and  the  Post  Office  are  three  transformer  sub-sta- 

tions, which  receive  current  from  the  feeders  at 
5000  volts  and  deliver  it  through  the  transformers 
and  rotary  converters  to  the  third  and  track  rails  at 

500  volts.  A  fourth  sub-station,  at  Marble  Arch,  is  pro- 
vided for  in  case  a  two-minute  service  becomes  necessary, 

as  is  expected.  The  total  cost  of  feeder  copper  in  the  high 
tension  circuit  is  but  $60,000,  and  in  the  low  tension  cir- 

cuits, consisting  of  the  third  and  track  rails  only,  the  cost 
of  bonding  and  of  third  rail  construction  was  $75,000. 

Street  Ry.Jourual 

FIG.  14.— SECTION  OF  TRACK  RAIL 

since  the  motors  must  be  capable  of  fulfilling  the  sched- 
ule time  with  the  minimum  voltage  available,  and  must, 

therefore,  in  practice,   waste  in  the   rheostats  anything 

FIG.  13.— THIRD  RAIL,  INSULATOR  AND  METHOD  OF  BONDING 

above  this.  The  transmission  loss  is,  of  course,  much 

greater  with  the  3-wire  system  than  with  the  transformer 
system ;  but,  on  the  other  hand,  the  combined  losses  in 
the  converters  and  the  transformers  is  greater  than  the 
combined  losses  of  the  compensators  and  the  neutral  wire 

of  the  3-wire  system.  The  relative  economies  of  the  two 
systems  are  as  a  whole  (Fig.  11)  largely  in  favor  of  the 

transformer  system,  and  Mr.  Parshall's  plans  were  finally 

Starting  from  the  generating  station,  the  average  trans- 
mission loss  in  the  first  section  will  be  put  0.9  per  cent,  in 

the  second  section  1.8  per  cent,  and  in  the  third  section 

2.05  per  cent.  The  total  losses 
of  all  kinds  in  the  cables  will 
amount  to  but  4.75  per  cent. 
From  an  inspection  of  the 

voltage  curves  on  the  third  and 
track  rails,  shown  in  Fig.  12,  it 
will  be  seen  how  small  a  drop  is 

intended,  and  how  well  the  trans- 
former system  lends  itself  to  the 

equalization  of  pressure  over  an 
extended  line.  The  maximum 

drop  in  the  third  rail  will  be  less 

than  3  volts,  and  in  the  track  re- 
turn but  5  volts.  Rheostatic 

losses  will  thus  be  minimized, 
and  satisfactory  lighting  of  trains 
will  be  secured,  the  latter  a  very 
material  improvement  over  any 

three-wire  system  of  distribution 
possible  to  design  at  equal  capi- 

tal expenditure. 
The  transformer  sub-stations  are  to  be  connected  with 

the  generating  stations  by  cables  laid  on  brackets  in  the 
tunnel ;  these  cables  will  be  paper  insulated  and  lead  en- 

cased, and  will  be  furnished  by  the  British  Insulated  Wire 
Company. 

THIRD  AND  TRACK  RAIL  CONSTRUCTION. 

In  Fig.  14  are  shown  the  details  of  the  third  rail  con- 
struction and  bonding.    The  third  rail  is  of  steel,  weigh- 

Street  Ryiffournal 
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ing  80  lbs.  to  the  yard,  is  rolled  to  a  channel  section,  and 
is  supported  on  the  creosoted  wood  insulators  shown.  No 

fish-plates  will  be  employed  at  the  joints,  and  each  joint 
will  be  bonded  with  two  0000  B.  &  S.  short  flexible  crown 

bonds  "Chicago"  pattern.  The 'third  rail  will  Lie  1-}-  ins. 
higher  than  the  track  rail  to  avoid  trouble  at  crossings. 

The  track  rails  are  of  bridge  section,  shown  in  Fig.  14, 
weighing  100  lbs.  to  the  yard,  and  are  laid  on  longitudinal 
sleepers.  The  joints  will  be  bonded 
by  two  0000  crown  bonds  similar 
to  those  employed  on  the  third  rail, 
and  by  the  Brown  plastic  plug 

bond  inserted  under  the  fish-plates. 
The  track  rails  will  be  cross-bond- 

ed every  248  ft.,  and  the  two  tracks 
will  be  bonded  wherever  conveni- 

ent. Test  wires  will  be  provided  so 
as  to  make  possible  a  continuous 
record  of  the  potential  on  the  lines. 

GENERATING  STATION 

The  general  design  of  the  main  generating  station  at 

Shepherd's  Bush  is  shown  in  Fig.  15  (the  switchboards 
are  placed  in  a  gallery,  not  shown,  at  the  right-hand  end  of 
the  station). 

The  boiler  house  will  contain  sixteen  Babcock  &  Wil- 
cox boilers  grouped  in  eight  batteries.    The  evaporative 

fed  by  a  coal  conveyor  furnished  by  the  C.  W.  Hunt  Com- 
pany, of  New  York.  This  conveyor  also  serves  for  the 

removal  of  ashes,  and  will  be  driven  electrically. 
The  steam  and  atmospheric  exhaust  piping  is  shown  in 

Fig.  15,  and  is  quite  novel  in  arrangement.  Each  engine 
is  served  directly  by  a  pair  of  boilers  through  an  8-in. 
steam  pipe.  This  direct  service  pipe  is  also  connected, 
however,  through  globe  valves  to  a  main  header,  so  that 

FIG.  16. — SECTION  OF  GENERATING  STATION 
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the  latter  may  be  used  whenever  desired  in  the  usual  way 
or  in  conveying  steam  from  any  pair  of  boilers  to  any 
engine.  It  is  claimed  for  this  system  of  piping  that  its 
flexibility  is  complete  and  its  prime  cost  for  pipe,  and 
particularly  for  valves  and  fittings,  is  much  lower  than 
with  the  usual  duplicate  system,  on  account  of  the  smaller 
valves  and  pipe  sections  required.    All  the  steam  pipe 

J'uture  Engine 

nture  Engine 
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FIG.  15. — PLAN  OF  GENERATING  STATION— CENTRAL  LONDON  RAILWAY 

power  of  each  boiler  is  12,000  lbs.  per  hour,  the  heating 
surface  3,580  sq.  ft.  and  the  pressure  150  lbs.  per  sq.  in. 
The  steam  and  water  drums  are  42  ins.  diameter  and  23  ft. 
7  ins.  long,  and  have  a  cross  drum  24  ins.  diameter  and  90 
ins.  long,  to  which  will  be  attached  an  8-in.  stop  valve. 

The  boilers  are  to  be  fitted  with  Vicar's  mechanical 
stokers,  which  are  supplied  by  a  cold  storage  tank  at  the 
top  of  the  boiler  house,  having  a  capacity  of  1,500  tons, 

bends  and  valves  were  made  by  the  Crane  Company,  of 
Chicago. 

An  independent  combined  jet  condenser  and  air-pump 
located  in  the  basement,  is  supplied  to  each  engine  and  is 
of  sufficient  capacity  to  take  the  maximum  quantity  of 
steam  from  it.  The  steam  cylinder  of  this  pump  is  14  ins. 

diam.  by  24  ins.  stroke ;  the  air-pump  is  double-acting, 
with  a  cylinder  28  ins.  in  diameter  by  24  ins.  stroke,  and 
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is  capable  for  forcing  the  condensed  and  injection  water 
to  the  top  of  the  four  Barnard  cooling  towers  at  the  end 
•of  the  station.  Each  cooling  tower  will  be  furnished  with 
two  fans,  direct  driven  electrically  by  motors  located  in- 

side the  power  house  at  one  end.  Green  economizers  will 
be  used,  arranged  in  the  usual  manner,  so  as  to  make  it 
possible  to  use  eitber  both  or  none,  as  desired.  Blake  & 

Knowles'  pumps  will  be  employed. 
The  engine  plant  will  consist  of  six  Reynolds  Corliss 

cross-compound  condensing  engines,  24  ins.  and  46  ins. 
by  48  ins.,  each  coupled  direct  to  one  850-k.  w.  three- 
phase  generator.  These  units  run  at  94  revs,  per  minute, 
and  will  generate  in  regular  service  1,300  i.  h.  p.  each,  and 

in  emergencies  1,950  h.  p.  The  engines  can  be  run  non- 
condensing,  and  either  high  or  low  pressure  side  can  be 
run  independently.  The  speed  variation  is  guaranteed  not 
to  exceed  if  per  cent  between  minimum  and  maximum 
load.  The  main  journals  are  20  ins.  diameter  and  36  ins. 
long,  and  the  flywheel  weighs  100,000  lbs.,  and  is  made 
in  eight  segments,  held  .together  by  wrought  iron  arrow- 

heads.  The  engines  are  guaranteed  for  a  consumption  of 

'1  he  switchboard  will  consist  of  six  generators  and  two 
feeder  panels,  each  made  of  marble,  and  the  apparatus  will 
be  mounted  on  ebonite.  Each  generator  panel  will  carry 

one  triple-pole,  single-throw,  quick-break  switch,  three 
ammeters,  one  in  each  of  the  three-wire  circuits,  and  one 
5,000  100-volt  station  transformer  for  voltmeter  and  syn- 

chronizing purposes.  Behind  each  panel  will  be  a  fire- 
proof rheostat,  and  the  sub-base  will  carry  the  closing 

switch  for  the  generator  circuit,  a  wheel  for  regulating 

the  generator  field,  and  an  ammeter  for  the  exciting  cir- 
cuit. The  feeder  panels  will  each  contain  a  triple-pole 

switch,  three  ammeters  and  other  necessary  record- 
ing and  indicating  apparatus.  One  of  the  feeder 

panels  carries  at  its  base  a  wheel  connected  with  a  rheo- 
stat by  means  of  which  all  the  generator  fields  can  be  si- 
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FIG.  17— GENERATOR FIG.  19.— HIGH  TENSION  SWITCH 
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14.5  lbs.  of  steam  at  1,000  i.  h.  p.  when  run  condensing 
with  26.5  ins.  vacuum. 

The  three-phase  generators  have  thirty-two  poles,  and 
will  deliver  amperes  at  5,000  volts,  and  25  cycles  per  sec- 

ond. They  are  of  the  revolving  magnet  type,  the  coils  be- 
ing held  in  slots  in  the  outer  stationary  ring.  The  effi- 

ciency is  guaranteed  to  be  95  per  cent  at  full  load  and  91 
per  cent  at  half  load,  and  the  power  used  in  excitation  to 
be  less  than  16  k.  w.  The  total  weight  of  each  generator 
is  from  75,000  to  80,000  lbs.  The  generator  is  shown  in 
Fig.  17,  and  its  efficiency  curve  in  Fig.  18. 

The  exciters  for  these  machines  will  be  placed  under 
the  switchboard  gallery  at  the  end  of  the  station.  It  will 
be  noticed  that  there  will  then  be  room  in  the  station  for 
two  extra  combination  units,  in  case  of  further  extensions 

along  the  line.  It  is  expected  that  four  of  the  six  units 
will  be  sufficient  to  take  care  of  the  average  load,  so  that 
with  the  six  units  ample  spare  power  will  be  provided  for 
present  requirements. 

multaneously  reduced  and  cut  out  of  service  in  case  of emergency. 

Alongside  the  generator  panel  will  be  a  synchronizing 

panel,  containing  a  voltmeter  for  indicating  the  difference 
of  potential  on  the  bus  bars ;  two  voltmeters  for  indicating 
the  voltage  on  the  generators ;  two  eight-way,  single  pole 
switches  for  connecting  voltmeter  to  generator  terminals 

and  for  synchronizing  purposes,  and  one  three-way,  single 
pole  voltmeter  switch. 

The  exciter  switch-board  will  consist  of  one  voltmeter 
and  four  generator  panels. 

In  the  switch  boards  at  the  generator  and  sub-stations 
the  chief  feature  of  novelty  will  be  a  high-tension  switch, 

shown  in  Fig.  19,  which  has  been  designed  by_Mr.  Par- 
shall  to  meet  English  requirements.  These  switches  are 
so  mounted  on  the  switch  board  as  to  cause  the  double 

break  to  take  place  on  opposite  sides  of  the  board,  and  as 

the  three  phases  are  in  series  the  effect  of  this  switch  is 

to  interpose  instantaneously  an  air-gap  of  9  ft.  in  toto.  or 
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3  ft.  in  each  phase.  The  method  of  accomplishing  this 
result  is  highly  novel  and  ingenious. 

TRANSFORMER  SUB-STATIONS  AND  EQUIPMENT. 

The  four  transformer  sub-stations  will  consist  of  pro- 

common  set  of  bus  bars.  Two  switches  of  the  same  type 
will  be  provided  for  connecting  the  two  groups  of  three 
transformers  each  to  the  same  set  of  bus  bars. 
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FIG.  18 

longations  of  the  elevator  shafts,  and  the  general  arrange- 
ment of  each  is  as  indicated  in  Fig.  20.  The  static  trans- 

formers with  fan  and  ventilating  apparatus  and  the  high- 

FIG   21. — TRANSFORMER 

The  step-down  transform- 
ers will  each  be  of  300-k.w. 

output,  and  of  the  air-blast 

type.    They  will   receive  the 
current  at  a  pressure  of  5000 
volts,    and    will    deliver  to 

the  rotary  converters  at  316  volts.   Two  sets  of  cables  will 
be  laid  across  the  tunnels  to  the  secondary  switchboard 
in  the  second  shaft;  the  cables  will  be  connected  to  two 

triple-pole  Parshall  switches, 
and  through  them  current  will 

pass  to  the  900-k.w.  rotary 
converters,  the  connection  be- 

ing such  that  either  converter 
can  be  switched  on  to  either 
set  of  cables.  At  the  Marble 
Arch  and  Post  Office  stations 

two  rotaries  are  to  be  em- 

ployed, and  at  Notting  Hill 
and  Davies  Street  but  one. 

FIG.  22  — CONVERTOR 

tension  switch  arrangements  will  be 
contained  in  one  shaft,  while  the 
converter  switchboard,  the  rotary  con- 

verters and  the  generator  and  feeder 
panels  will  be  located  in  the  other 

shaft.  The  other  two  sets  of  high-tension 
mains  will  be  led  into  the  switchboard  and  connected 
through  triple-pole,  quick-break  Parshall  switches  to  a 

Street  Ry. Journal 

FIG.  20— PLAN  OF  TRANSFORMER  SUB-STATION 

The  switchboard  panel  carrying  the  quick-break 
switches  will  also  have  mounted  upon  it  ammeters  for  the 
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transformer  and  converter  circuits,  a  voltmeter  connected 

across  the  converter  bus  bar,  and  a  voltmeter  for  indi- 
cating the  D.  P.  on  the  three-phase  cables  at  the  sub-sta- 
tion.   There  will  also  be  synchronizing  apparatus. 

On  the  continuous  current  side  of  the  converter  there 

will  be  standard  railway  generator  panels,  through  which 
the  converter  will  be  connected  to  the  bus  bars  supplying 
the  line ;  the  bus  bars  will  be  connected  through  four 
switches  to  four  separate  sections  of  the  line,  and  two 
starting  rheostats  will  be  provided,  by  means  of  which 

either  rotary  converter  can  be  started  from  the  continu- 
ous current  side  and  brought  to  synchronous  speed.  This 

arrangement  of  starting  from  the  continuous  current  side 
has  been  provided  for,  because  at  heavy  loads  there  is  an 

objection  to  starting  the  rotary  converters  from  the  three- 
phase  side  on  account  of  the  fact  that  the  magnetizing 
currents  tend  to  lower  the  voltage  in  the  system  generally 
and  to  lessen  the  maximum  output  of  the  plant. 

The  rotary  converters  will  have  twelve  poles,  will  run 
at  250  revolutions  and  will  be  capable  of  being  run  up, 

either  from  the  three-phase  or  direct  current  sides,  al- 
though, as  before  stated,  the  latter  will  be  usually  em- 
ployed. These  transformers  (Fig.  21)  are  now  being 

made  by  the  Union  Elektricitats  Gesellschaft  from  draw- 
ings furnished  by  the  General  Electric  Company,  and  the 

rotarv  converters  (Fig.  22)  are  being  made  by  the  General 
Electric  Company,  at  Schenectady. 

With  enclosed  substations,  such  as  are  here  employed, 
it  is  necessary  to  make  arrangements  for  getting  rid  of  the 
hot  air  from  the  transformers.  It  is  therefore  proposed 
to  reverse  the  usual  arrangement  and  to  suck  air  instead 
of  forcing  it  through,  and  this  hot  air  will  be  expelled 
through  sheet  pipes  running  up  the  center  of  the  spiral 
staircase.    This  arrangement  is  shown  in  Fig.  20. 

The  following  guarantees  have  been  given : 
Efficiency  of  steam  engine,  full  load,  condensing,  92 

per  cent. 
Efficiency  of  three-phase  generators  at  full  load  (neg- 

lecting excitation),  95  per  cent. 
Average  efficiency  of  transmission,  including  loss  in 

sub-stations  at  full  load,  90  per  cent. 
Efficiency  of  locomotive  at  full  load,  90  per  cent. 
Elevators  will,  of  course,  be  provided  at  each  station, 

and  it  is  proposed  that  these  should  be  operated  electri- 
cally, with  current  taken  from  the  third  rail.  The  Sprague 

Electric  Company,  of  New  York,  has  the  elevator  con- 
tract. 

The  present  condition  of  the  Central  London  Railway 
installation  is  as  follows :  Three-fourths  of  the  main  line 
tunnel  and  one-half  of  the  station  tunnel  has  been  done, 
and  nearly  all  the  elevator  and  staircase  shafts  have  been 
constructed.  The  very  difficult  work  of  diverting  the  sewer 
gas,  water  and  other  pipes  underneath  the  pavement  at  the 
Bank  station,  in  order  to  provide  for  the  subways  at  that 

important  point,  is  well  advanced,  and  the  work  of  con- 
necting the  Waterloo  and  City  Railway,  and  the  City  and 

South  London  Railway  with  these  subways  at  the  Bank  is 
also  making  satisfactory  progress.  Contracts  for  all  the 
electrical  apparatus  have  been  placed.  The  building  of 
the  locomotives  is  under  way,  and  these  will  be  tested  by 

Mr.  Parshall  in  June.  Work  has  commenced  on  the  con- 
struction of  the  generating  station,  and  it  is  expected 

that  this  will  be  completed  by  September,  1898,  and  the 
generators  and  transformers  will  be  delivered  by  Aug. 

1.  The  locomotives  will  be  delivered  by  the  Gen- 
eral Electric  Company,  as  required  by  the  engineers  of 

the  Electric  Traction  Company,  Ltd.  Owing  to  a  rule 
of  the  Board  of  Trade  that  important  installations  of  this 
character  shall  be  tested  most  carefully  and  thoroughly, 

and  that  but  half  the  intended  equipment  shall  be  put  in 
service  at  the  beginning,  it  is  not  expected  that  the  road 
will  be  in  full  operation  until  Jan.  1,  1899. 
Among  the  prominent  British  capitalists  interested  in 

this  important  railway  project  may  be  mentioned  Sir  Rich- 
ard Farrant,  Chairman  of  the  Electric  Traction  Com- 

pany, Ltd.,  who  is  perhaps  better  known  to  the  general 
public  in  connection  with  his  philanthropic  work  of  hous- 

ing the  poor  of  London  by  means  of  the  well-known  "in- 
dustrial buildings,"  H.  Tennant,  Chairman  of  the  Central 

London  Railway  Company;  the  Rt.  Hon.  Lord  Colville,  of 
Culross,  K.  T.;  Sir  Francis  Knollys,  K.  C.  M.  G.,  C.  B.; 
the  Hon.  A.  H.  Mills;  the  Rt.  Hon.  Lord  Rathmore ;  T. 
Davidson,  F.  E.  Warburg  and  H.  Smith,  directors  of  the 
two  companies.  Sir  John  Fowler,  K.  C.  M.  G.  (Engineer 
of  the  Forth  Bridge) ;  Basil  Mott  and  F.  Hudleston  (Engi- 

neer of  the  Liverpool  Overhead  Railway),  are  the  engi- 
neers, while,  as  before  stated,  H.  F.  Parshall  has  been 

prominently  identified  with  the  design  and  the  carrying  out 
of  the  electrical  equipment. 

Handling  Asphalt 

By  a  Practical  Engineer. 

The  street  railway  manager  is  nowadays  required  to  use 
asphalt  to  such  an  extent  in  street  paving  and  repairing 
that  a  considerable  plant  is  necessary  for  melting,  mixing 

and  handling  this  substance.  Apparatus  for  "asphalt 
boiling,"  as  the  operation  is  termed,  has  been  greatly  im- 

proved of  late.  Formerly  it  was  common  practice  to  throw 
a  dozen  barrels  of  asphalt  into  a  big  tank  kettle ;  then, 
when  melted,  to  add  the  other  ingredients  necessary  for 

the  product. 
Some  of  the  ingredients  may  be  very  volatile  and  in- 

flammable, so  much  so  that  fire  and  explosion  are  the  rule, 
and  occur  quite  regularly.  The  reason  for  this  is  found  in 
the  fact  that  asphalt  is  quite  a  poor  conductor  of  heat,  and 

in  melting  a  large  quantity  the  outer  part  of  the  mass  be- 
comes over-heated  before  the  interior  has  been  melted. 

Again,  asphalt  requires  a  long  time  to  cool  after  it  once 
gets  hot,  and  after  the  temperature  has  equalized  itself,  the 
workmen  are  unable  to  wait  long  enough  for  the  mass  to 
cool  sufficiently  to  get  below  the  danger  point. 

Trouble  may  be  prevented  in  asphalt  working  by  di- 
viding the  mass.  This  is  best  done  by  abandoning  the 

great  tank  kettle  and  substituting  a  number  of  smaller 

cauldrons,  known  to  the  trade  as  "farmer's  kettles."  These 
may  be  had,  ranging  from  8  to  120  gals.  About  60  gals, 
is  the  best  size  for  asphalt  use. 

An  I  beam  should  be  rigged  above  the  line  of  kettles, 
six  of  which  make  a  handy  number,  and  a  trolley  attached 
to  the  I  beam,  and  fitted  with  some  kind  of  hoisting  appa- 

ratus, preferably  a  chain  tackle  of  1,000  lbs.  capacity.  At 
a  distance  of  about  30  ft.  from  the  fires,  a  couple  of  mixing 
tanks  may  be  placed  in  separate  compartments,  the  whole 
plant  being  covered  with  an  iron  building,  the  iron  frame 
covered  in  turn  with  corrugated  iron.  Probably  a  build- 

ing 90  ft.  long  by  10  ft.  wide  and  high,  is  the  best  for  the 

purpose. A  system  of  power  agitators  and  pumps  may  be  arranged 
if  desired,  for  the  purpose  of  handling  the  hot  asphalt,  or 
for  handling  it  cold,  after  the  asphalt  has  been  made  into 

a  paint  or  coating,  by  mixture  with  "Biolite"  and  kerosene 
oil.  If  pumps  are  used;  they  should  be  of  the  rotary  va- 

riety, and  the  piping  all  arranged  that  it  may  be  taken 
down  easily  for  the  purpose  of  cleaning,  for  the  pipes, 

though  large — 2  in.  in  diameter — often  become  stopped up. 
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A  Recent  New  England  Railway 

The  prediction  made  eight  or  ten  years  ago  of  the  large 
number  of  electric  railways  which  would  be  built  in  the 
thickly  settled  portions  of  the  country  are  being  realized, 
but  the  development  has  been  in  somewhat  different  di- 

rections from  that  prophesied  by  some  a  decade  ago.  As 

yet,  as  readers  of  the  "Street  Railway  Journal"  know, 
but  little  application  has  been  made  of  electric  power  to  ex- 

isting steam  lines,  and  long  interurban  lines  and  light 
freight  electric  lines  have  not  been  built  as  yet  to  any  great 
extent  in  New  England.  Electricity  has, however, furnished 
an  excellent  motive  power  for  short  country  lines,  which 
could  not  have  been  built  to  use  any  other  power,  and 
among  this  class,  construction  is  increasing  in  that  section 
of  the  country. 
Among  the  most  recent  and  best  equipped  lines  in  New 

England  is  that  connecting  Torrington  and  Winsted, 
Conn.,  a  single  line,  13^  miles  in  length,  including  the 

sidings,  tracks  in  car-houses,  etc.  The  conditions  of  a 
line  of  this  character  differ  so  greatly  from  that  of  large 

of  26  ft.  6  ins.  and  one  of  28  ft.  The  power  station  is  at 
Burrville,  about  the  middle  of  the  line,  and  is  located  on 
the  Still  River.  The  company  has  five  closed  cars  and 

eight  open  cars. 
Eor  the  six  months  ending  Jan.  1,  1898,  the  company 

earned  about  $25,000. 

The  total  cost  of  construction  up  to  date  has  been  as  fol- 
lows : 

Roadbed  and  overhead  line  construction   $250,000 
Rolling  stock  and  equipment   30,000 
Power  station  building    10,000 
Power  station  equipment   45,000 
Car  house   10,000 
Office  and  other  buildings    5,000 
Park  and  buildings    13,000 

Total    $363,000 

The  park  referred  to  is  that  at  Highland  Lake  and  very 
attractive,  but  being  constructed  late  last  season  the 
company  derived  but  little  or  no  benefit  from  it  last  year. 
The  capital  stock  of  the  company  is  $200,000,  and  the 
bonded  indebtedness  $153,000. 

INTERIOR  OF  POWER  STATION— TORRINGTON  &  WINCHESTER  STREET  RAILWAY 

city  systems,  that  they  are  worthy  of  special  study.  As 
the  traffic  is  limited,  especial  attention  has  to  be  given  to 
the  item  of  first  cost,  which  must  be  kept  low  in  order  to 

show  a  fair  return  on  the  investment.  As  profits  are  usu- 
ally in  the  future,  and  depend  on  the  development  of  traf- 
fic, liberal  and  extensive  franchises  are  essential  to  finan- 
cial success. 

The  population  of  Torrington  is  about  10,000,  and  that 
of  Winsted  and  West  Winsted  about  7000  or  8000.  The 
fare  between  the  two  cities  for  the  entire  ride  of  thirteen 

miles  is  15  cents.  For  nine  miles  of  this  distance  the  com- 
pany operates  over  its  own  right  of  way. 

The  Torrington  &  Winchester  Street  Railway  was  put 

in  operation  July  1,  1897.  The  track  is  laid  with  60-ft.  56- 
lb.  T-rails  on  5-in.  by  5-in.  by  6i-ft.  chestnut  ties,  spaced 
2  ft.  6  ins.  centre  to  centre.  The  line  crosses  three 

bridges:  one  an  open  truss,  72  ft.  long,  over  the  Phila- 
delphia &  Reading  and  New  England  railroads,  at  East 

Winsted ;  one  a  35-ft.  girder  at  Roberts  Brook,  on  the 
Lake  Line,  and  a  230-ft.  bridge  over  Still  River,  a  public 
highway  and  the  New  York,  New  Haven  &  Hart- 

ford Railroad.  The  latter  bridge  consists  of  a  124-ft. 
span  and  four  girder  spans,  two  of  26  ft.  in  length,  one 

The  following  were  the  contractors  for  the  apparatus 
used : 

Power  Station. — Engines,  Slater  Engine  Company ; 
pumps,  Deane  Steam  Pump  Company,  of  Holyoke,  Mass. ; 

injectors,  Hancock  Inspirator  Company;  feed-water 
heater,  National  Pipe  Bending  Company ;  generators, 

General  Electric  Company ;  boilers,  Stewart  Boiler  Com- 
pany;  piping,  M.  J.  Daly;  station  roof,  Berlin  Iron  Bridge Company. 

Track  and  Overhead  Construction. — Rails,  Pennsylva- 
nia Steel  Works  ;  special  work,  Barbour,  Stockwell  Com- 

pany ;  wooden  poles,  Thos.  F.  Carey;  bridges,  Berlin  Iron 
Bridge  Company. 

Rolling  Stock. — Cars,  Ferguson  &  Richardson ; 
trucks,  Peckham  Truck  Company ;  snow  ploughs,  Smith 
&  Wallace;  motors,  General  Electric  Company;  registers, 
New  Ilaven  Car  Register  Company. 

The  general  contractors  were  the  Worcester  Construc- 
tion Company,  the  designing  engineer  was  E.  H.  Kitfield, 

and  the  constructing  engineer  and  architect  M.  M. W'heeler. 

Following  are  given  abstracts  of  the  specifications  used 
in  the  construction  of  the  line: 
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TRACK  AND  OVERHEAD  CONSTRUCTION. 
The  gage  of  the  road  will  be  4  ft.  8y2  in.  The  ties  are  to  be  of 

chestnut  or  hackmatack,  at  least  6J/2  ft.  long  and  at  least  5  in. 
thick,  and  5  in.  face  on  both  sides  of  the  small  end,  and  are  to 
be  placed  2  ft.  6  in.  apart  from  centres,  thoroughly  tamped  with 
gravel.  All  ties  are  to  be  thoroughly  inspected.  Four  hole  angle 
bars,  with  not  less  than  1%  in.  bolts,  are  to  be  used. 

The  track  is  to  be  constructed  of  "T"  rail,  weighing  56  lbs.  per 
yard.  All  rails  are  to  be  fastened  at  all  joints  with  four  hole  angle 
plates  and  bolts,  and  spiked  to  each  and  every  tie,  with  four 
railway  spikes,  d,y2  ins.  by  9-16  ins.  Provide  special  work,  if  called 
for,  for  connecting  the  tracks  with  the  car  house,  and  rails  for 
tracks  in  the  car  house  and  all  necessary  labor.  Furnish  neces- 

sary gravel,  take  up  and  re-set  cross-walks,  and  do  all  the  labor 
for  the  entire  distance,  according  to  the  requirements  of  the  lo- 

cations granted  by  the  town  and  borough  authorities. 
There  are  to  be  three  turnouts,  split  or  sidings,  as  the  Executive 

Committee  may  desire,  to  be  constructed  at  such  points  as  said 
Executive  Committee  may  direct.  The  rails,  switches,  frogs  and 
the  track  construction  are  to  be  of  the  same  kind  as  are  to  be 
used  in  the  construction  of  the  track  with  which  the  sidings  con- 
nect. 
The  sidings  are  to  be  at  least  100  ft.  in  the  clear. 
The  contractor  will  furnish  its  own  engineer. 
The  track  is  to  be  laid  to  the  lines  stipulated  by  the  authorities 

of  the  boroughs  and  towns.  All  earth  removed  by  the  contractor 
in  streets  and  highways  shall  be  replaced  in  as  good  condition  as 
it  was  before  the  work  was  begun.  Where  the  soil  is  not  suitable 
for  a  good  roadbed,  the  same  is  to  be  removed  and  gravel  sub- 

stituted in  its  place. 

soldered  and  strongly  attached  to  supports  and  effectively  insu- lated. 

No.  0000  triple  braid  wire  of  heaviest  and  best  quality  is  to  be 
used  for  feed  wire  for  8  miles,  and  for  10  miles  if  necessary.  It  is 
to  be  presumed  that  all  wire  is  to  be  suspended  on  brackets,  but 
a  comparatively  small  portion  may  be  by  cross-suspension.  All 
brackets  are  to  be  of  wrought  iron,  at  least  7  ft.  6  ins.  long,  and 

in.  pipe,  such  as  are  made  by  the  Walworth  Company,  the 
Durgin  Company,  or  others  equally  as  good,  as  the  said  Executive 
Committee  may  determine.  All  ears,  switches  and  pull-offs,  etc., 
are  to  be  such  as  are  made  either  by  the  General  Electric  Com- 

pany, the  Johns  Company,  or  others  equally  as  good,  and  are  to  be 
placed  so  as  to  effectively  prevent  the  trolleys  from  jumping  the 
overhead  line. 

The  rails  are  to  be  bonded  and  connected  by  not  less  than  first- 
class  No.  0000  copper  steel  wire,  to  make  a  first-class  electrical 
connection  at  each  joint  in  the  rails,  and  a  cross-bond  is  to  be 
made  every  500  ft.  Ground  connections  are  to  be  made,  and  as 
often  as  every  1000  ft.,  either  by  iron  rods  driven  into  the  ground 
deep  enough  to  reach  sufficient  moisture,  or  by  copper  plate  con- 

nections. (Ground  plates  of  12  in.x  12  in.  x  8  in.  copper  were  used.) 
Macadam  is  to  be  used  wherever  it  is  now  used  in  the  streets 

and  highways  on  which  the  track  is  to  be  located  and  constructed. 
The  contractor  is  to  do  all  necessary  lighting  of  the  material, 

excavations,  etc.,  at  night. 
All  the  work  required  to  be  done  under  these  specifications  is  to 

be  done  to  the  satisfaction  of  the  authorities  of  the  various  towns 
and  boroughs,  in  accordance  with  the  locations  granted,  so  far 
as  they  may  apply,  and  to  the  satisfaction  of  said  Executive  Com- 

mittee.   If  the  length  of  line  is  longer  or  shorter  than  at  present 

GIRDER  BRIDGE  AND  OPEN  CAR— TORRI 

Overhead  construction  is  to  be  for  the  single  trolley  system. 
Such  poles  are  to  be  erected  as  are  required  by  the  orders  of  lo- 

cating granted  by  the  authorities  of  the  boroughs  and  towns,  and 
the  same  are  to  be  placed  not  more  than  125  ft.  apart.  The  hard 
pine  poles  are  to  be  not  less  than  30  ft.  long,  7  ins.  square  at  the 
top,  and  9  ins.  square  at  the  bottom,  and  squared  throughout  their 
length.  The  chestnut  poles  are  to  be  28  ft.  in  length,  and  at  least 
&/2  ins.  at  the  top.  All  poles  are  to  be  reasonably  straight  and 
neatly  trimmed  and  shaved  and  set  firmly  in  the  earth  to  a  depth 
of  at  least  6  ft.  Whenever  the  character  of  the  ground  makes  it 
necessary,  longer  poles  are  to  be  used  than  those  above  described. 
Wherever  necessary,  poles  are  to  be  boxed  or  braced,  and  butts 
set  in  concrete.  Brace  irons,  cross  arms,  or  insulators  are  to  be 
affixed  to  poles  for  carrying  feed  wires,  wherever  necessary. 

Two-pin  cross-arms  are  to  be  used.  All  poles  to  which  span 
wires  are  to  be  attached  are  to  be  fitted  with  extension  screws,  or 
ratchets,  to  keep  the  wires  taut.  All  poles  and  cross-arms  are  to 
be  painted  two  coats  of  such  color  and  quality  as  may  be  deter- 

mined by  the  said  Executive  Committee. 
The  span  wire  is  to  be  of  galvanized,  double-twisted  steel  cable, 

sufficiently  strong  to  easily  support  all  weights  that  may  be  placed 
upon  it  while  in  use,  and  is  to  be  drawn  as  tightly  as  possible.  The 
overhead  construction  is  to  be  frequently  anchored  to  insure  ri- 

gidity and  stability.  The  trolley  wire  is  to  be  of  No.  00  hard- 
drawn  copper  wire,  not  less  than  mile  lengths.  All  joints  are  to 
be  made  with  end  at  splicing  ears,  and  the  wire  is  to  be  effectively 

GTON  &  WINCHESTER  STREET  RAILWAY 

estimated  by  the  engineer,  the  contractor  shall  be  paid  a  propor- 
tionate sum,  or  shall  make  a  proportionate  deduction  in  the  con- 

tract price,  as  the  case  may  be,  the  sum  in  either  case  to  be  de- 
termined by  the  engineer  of  the  company.  All  work  and  material 

is  to  be  satisfactory  to  said  committee,  but  no  paving  is  to  be  in- 
cluded in  these  specifications. 

The  contractor  shall  at  all  times  hold  the  railway  company  and 
the  several  towns  and  boroughs  harmless  from  all  suits  for  dam- 

age arising  from  injury  to  persons  and  property  on  account  of  the 
carelessness  of  any  person  employed  in  the  construction,  equip- 

ment or  installation  of  any  part  of  the  work  covered  by  the  fore- 
going contract  or  specifications. 

POWER  STATION. 
The  contractor  is  to  be  furnished  all  land,  rights  of  way  and 

immunity  from  all  legal  difficulties  in  relation  thereto  by  the  rail- 
way company.  A  set  of  drawings  will  be  furnished,  showing  prin- 
cipal dimensions  of  the  work  to  be  done,  and  detail  drawings  will 

be  made  as  the  work  progresses,  or  as  required. 
The  contractor  is  to  furnish  all  transportation,  labor,  materials, 

apparatus,  scaffolding  and  utensils  needful  for  performing  the 
work  in  the  best  and  most  workmanlike  manner,  according  to  the 
drawings  and  specifications.  All  material  to  be  of  good  quality. 
Should  the  contractor  introduce  any  materials  different  from  the 
sort  and  quality  herein  described,  or  meant  to  be  implied,  it  shall 
at  any  time  during  the  progress  of  the  work  be  removed  at  the 
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contractor's  expense  immediately  upon  notification  of  the  Execu- tive Committee.  The  work  to  be  executed  in  the  best  and  most 
workmanlike  manner,  according  to  the  true  intent  and  meaning 
of  the  specifications  and  plans  referred  to,  and  which  are  intended 
to  include  everything  necessary  for  the  proper  and  entire  finishing 
of  the  building,  notwithstanding  every  item  involved  in  the  work 
is  not  particularly  mentioned.  The  work  when  finished  to  be  de- 

livered in  a  perfect  and  undamaged  state  without  exception.  The 
contractor  is  to  be  responsible  for  all  violation  of  the  law  caused 
by  his  obstructing  the  streets,  sidewalks,  etc.,  with  his  materials, 
making  good  any  damage  caused  to  any  adjoining  premises  aris- 

ing from  the  carrying  out  of  all  work  mentioned  in  these  specifi- 
cations. The  contractor  shall  hold  the  company  harmless  from 

all  damage  or  expense  arising  therefrom,  and  shall  clear  the  build- 
ing and  sweep  it  out  at  completion;  he  shall  remove  all  rubbish 

or  other  materials  from  off  the  premises,  and  leave  everything  in 
a  finished  state  and  ready  for  occupancy.  The  contractor  is  to 
furnish  suitable  protection  to  all  openings,  if  such  be  needed,  to 
keep  out  cold  or  rain. 
The  building  is  to  be  of  brick,  divided  internally  into  a  four- 

track  car  house,  131  ft.  4  ins.  long  by  44  ft.  wide,  and  engine  dy- 
namo and  boiler  room  65  ft.  by  46  ft.,  the  latter  to  be  divided  in- 

ternally as  the  Executive  Committee  may  determine.  There  is 
to  be  an  iron  stack  of  proper  height  and  size,  the  dimensions  and 
locations  to  be  determined  by  the  engineer. 
The  whole  building  above  mentioned  is  to  be  covered  by  a  cor- 

rugated iron  roof,  supported  by  steel  trusses.  Said  roof  is  to  have 
ventilating  windows  over  the  engine  room  and  louvre  windows 
over  the  boiler  room,  and  that  part  of  the  roof  over  the  engine 
room  is  to  be  lined  with  an  anti-condensation  lining. 
The  entire  roof  will  be  built  by  the  Berlin  Iron  Bridge  Com- 

pany, and  will  be  erected  in  place  by  them.  The  above  is  to  con- 
form essentially  with  the  detail  plans  of  the  same.  After  the  ma- 

chinery is  set  in  place,  the  engine  room  is  to  be  provided  with  a 
floor  consisting  of  2  in.  spruce  plank,  covered  with  a  7/%  in.  maple 
finished  flooring  in  narrow  strips,  tongued  and  grooved  and 
planed  smooth  after  being  laid,  and  finished  with  two  coats  of  oil. 
The  car  house  is  to  have  space  for  four  tracks.  The  front  of  the 

house  to  be  planked  over  with  2  in.  rough  spruce  for  its  entire 
width,  and  the  remainder  of  the  car  house,  excepting  that  part 
used  as  a  pit  track,  to  be  brought  to  an  even  grade  of  the  under- 

pinning of  the  building  with  gravel.  Track  No.  2  is  the  pit  track, 
and  the  pit  is  to  extend,  as  shown  in  the  plans,  4  ft.  6  ins.  from  the 
top  of  the  rail  in  the  car  house,  to  its  bottom,  and  said  track  is  to 
consist  of  8xi2in.  hard  pine  track  sticks,  resting  upon  12x12  in. 
brick  piers;  the  side  walls  are  to  consist  of  V/2  in.  rough  spruce 

After  the  boilers  are  set  the  remaining  space  in  the  boiler  room 
floor  is  to  be  covered  with  2  ins.  cement  concrete  or  paving,  as 

lined  with  Berlin  anti-condensation  fire-proof  lining.  The  moni- 
tor over  the  engine  room  is  to  have  a  glazed  swing  sash,  and  the 

monitor  in  the  boiler  room  is  to  have  fixed  louvres  in  sides.  All 
surfaces  inaccessible  after  assembling,  must  be  well  painted  before 
the  parts  are  assembled.  All  necessary  mason  work  shall  be  done, 
all  anchors  set  and  stone  bolt  holes  drilled  by  the  contractor.  The 
work  shall  be  machine  riveted  as  much  as  possible,  and  all  field 
connections  shall  be  securely  bolted.  The  2>S  in.  corrugated  iron 
covering  shall  be  painted  one  coat  of  mineral  paint  on  both  sides, 

POWER  STATION  AND  CAR  HOUSE 

the  owner  may  select.  The  cellar  bottom  under  the  engine  room 
is  to  be  covered  with  2  ins.  of  cement  concrete.  The  materials 
above  mentioned  are  to  be  of  the  best  of  their  several  kinds,  and 
all  work  is  to  be  done  in  a  workmanlike  manner  by  skilled  me- 

chanics, and  when  completed  to  be  satisfactory  to  the  Executive 
Committee. 
The  contractor  is  to  furnish  a  roof  of  corrugated  iron,  manu- 

factured by  the  Berlin  Iron  Bridge  Company  for  the  power  sta- 
tion and  car  house,  the  same  to  be  painted  one  coat  of  mineral 

paint,  except  the  galvanized  corrugated  iron  erected  in  place 
above  the  brick  sidewalks,  the  same  to  be  erected  practically  in  ac- 

cordance with  the  Berlin  Iron  Bridge  Company's  blue  print  No. 
4,002,  of  April  6,  1896.  The  roof  covering  to  consist  of  No.  22 
corrugated  iron,  black  painted,  and  the  engine  room  roof  to  be 

35  FT.  GIRDER  BRIDGE  OVER  ROBERTS  CREEK 

and  shall  weigh  per  square,  approximately,  as  follows:  No.  24,  111 
lbs.;  No.  22,  138  lbs.  All  rods  with  forged  ends  used  for  tension 
members  shall  be  of  wrought  iron.  All  the  wrought  steel  or  iron 
materials  shall  fulfill  the  requirements  of  the  Manufacturers' 
Standard  Specifications,  and  all  workmanship  shall  be  first  class. 
Two  automatic  cut-off  engines,  to  be  constructed  by  Slater 

Manufacturing  Company,  of  Warren,  Mass.,  each  capable  of  run- 
ning safely  up  to  300  h.p.,  and  steam  pressure  from  80  to  150  lbs.; 

speed  of  engines  to  be  100  to  150  revolutions;  cylinders  to  be  18 
ins  in  diameter  x  36  ins. 
stroke.  The  cylinder  is  to  be 
cast  in  loam  of  extra  strong, 

close-grained  iron.  The  cast- 
ing to  be  sound  and  perfect 

in  every  respect,  the  exhaust 
chambers  in  the  cylinder  to 
be  separated  from  the  trunk 
of  cylinder  and  insulated,  and 
to  be  neatly  lagged  with  sheet 
steel.  All  joints  are  to  be 
fitted  to  sustain  a  working 
pressure  of  150  lbs.  per  sq.  in. 

The  valve  gear  and  govern- 
or are  to  be  of  the  releasing 

type;  the  point  of  cut-off  in 
cylinder  regulated  by  govern- 

or;    the     bell     crank  for 
opening    the    release  steam 
valve  to  be  faced  with  hard- 

ened steel.   The  form  of  steel 
plate  to  allow  four  wearing 

surfaces  to  be  used  in  each  one  before  it  is  necessary  to  replace 
them  with  new  ones.   The  valve  connection  heads  are  to  be  made 
of  broze  metal,  the  latter  provided  with  screw  adjustment  for 
taking  up  wear.   The  dash  pots  for  closing  the  valves  are  to  be  of 
neat  design  and  finished.   The  pot  is  to  be  bolted  to  cylinder  feet. 
The  governor  is  to  have  a  stop  motion  that  is  automatic  in  itself, 
so  that  it  will  not  be  necessary  to  depend  on  the  engineer  to 
throw  out  a  safety  catch.    The  steam  and  exhaust  cylinder  is  to 
be  operated  by  independent  eccentrics  and  wrist  plates. 

The  frame  and  guide  is  to  be  of  Tangye  style,  extra  heavy  guide 
bored.  The  main  pillow  block  to  the  guide  is  to  be  cast  in  one 
piece,  with  extra  large  bearing  surface  on  foundation,  to  support 
the  weight  of  the  wheel,  and  firmly  bolted  to  guide  and  cylinder; 
the  ends  of  the  guide  and  pillow  block  are  to  have  provision  made 
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for  catching  the  drip.  The  main  pillow  block  boxes  are  to  be 
made  in  four  pieces,  and  lined  with  the  best  babbitt  metal 
peined  in  and  bored,  and  fitted  to  shaft  and  check  boxes,  to  be  ad- 

justable, with  wedge  adjustment. 
The  crank  is  to  be  of  charcoal  iron  of  the  disc  type,  and  keyed 

on  shaft;  crank  pins  to  be  made  of  the  best  forged  crucible  steel, 
crank  shaft  to  be  of  the  best  hammered  iron.  The  cross  head  is 
to  be  made  of  cast  iron  with  babbitt;  shoes  to  have  exceptionally 
large  wearing  surfaces  and  to  be  adjustable  by  means  of  wedge, 
blocks  and  screws;  pin  to  be  made  of  forged  crucible  steel.  The 
cross  head  is  to  be  fitted  with  taper  and  keyed  to  piston  rod.  The 
piston  in  cylinder  is  to  be  fitted  with  bull  rings,  having  large 
wearing  surfaces,  and  to  be  centred  in  cylinder  with  steel  set 

parts  of  engine  not  finished  are  to  have  coat  of  filler  and  priming 
coat  of  paint  before  leaving  the  shop.  The  workmanship  and 
materials  are  to  be  of  the  best  quality  adapted  for  purpose  intend- 

ed, and  guaranteed  one  year,  provided  no  disarrangement  is 
caused  by  carelessness  or  want  of  attention  of  person  in  charge. 

The  engine  running  from  100  to  150  revolutions  per  minute, 
non-condensing,  must  develop  1  h.p.  with  24  lbs.  of  water  when running  200  h.p. 
The  following  are  general  dimensions: 

Diameter  of  cylinder  18  in. 
Length  of  stroke   36  ins. 
Number  of  revolutions  per  minute  10010150 
Diameter  of  fly-wheel   10  ft. 

,ul.  I.M. S  I  ONE 

PLAN  AND  LONGITUDINAL  SECTION  OF  STATION 

screws  and  bronze  metal  jam  nuts,  and  packed  with  self-adjusting     Weight  of  fly-wheel   14,000  lbs. 
rings.    All  joints,  are  to  be  scraped  and  fitted  steam-tight.    The     Diameter  of  main  shaft  in  bearings   10  ins. 
connecting  rod  to  be  made  of  the  best  hammered  wrought  iron,      Length  of  main  shaft  in  bearings   16  ins. 
ends  to  have  wedge  adjustments,  to  be  fitted  with  bronze  metal      Diameter  of  main  shaft  in  wheel  fit   11^2  ins. 
bases;  lined  with  genuine  babbitt  metal.     The  fly-wheel  is  to     Diameter  of  crank  pin   41/  ins. 
be  10  ft.  in  diameter,  and  made  in  two  sections;  bolted  together      Length  of  crank  pin   5]4-  ins. 
and  keyed;  weight  to  be  14,000  lbs.  The  oiling  device  is  to  be  glass,     Diameter  of  cross  head  pin   4^4  ins. 
self-acting  oil  cups  of  the  Nathan  make,  with  sight  . feed.    The      Length  of  cross  head  pin   4^2  ins. 
crank  is  to  have  a  centrifugal  oiler,  and  the  cylinder  provided  with      Diameter  of  piston  rod   3  ins. 
sight  feed  lubricator.    These  engines  are  to  be  direct  connected     Size  of.  steam  pipe   6  ins. 
to  generators  with  balance  pulleys.    A  full  set  of  wrenches  for     Size  of  exhaust   7  ins. 
all  nuts  liable  for  adjustment,  also  eye  bolts  to  be  furnished.    All     The  weight  of  engine  with  wheel  is  about   40,000  lbs. 
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BOILERS. 

Two  boilers  of  the  horizontal  tubular  pattern,  1O0  h.p.,  1S  ft. 
tube,  are  to  be  supplied.  Each  boiler  to  be  built  to  stand  160  lbs. 
working  pressure,  shell  to  be  7-16  in.  fire-box  steel,  heads  to  be 
9-16  in.  flanged  fire-box  steel.  The  boilers  are  to  be  triple  riveted, 
butted  and  strapped,  to  conform  to  the  requirements  of  the  Hart- 

ford Insurance  Company  for  the  above  pressure.  There  is  to  be 
also  a  flue  of  sufficient  diameter  for  the  two  boilers  specified,  with 
necessary  up-takes  to  connect  boilers  with  Hue,  and  to  be  desig- 

nated to  receive  the  third  boiler  and  to  enter  the  stack  on  a  line 
with  the  top  of  the  boilers.  The  foundations  for  the  same  arc  to 
be  of  sufficient  depth,  and  walls  to  be  26  ins.  wide  and  lined  with 
the  best  No.  1  fire  brick,  contractor  to  furnish  all  sub-foundations 
that  may  be  required.  The  contractor  is  also  to  furnish  one  pump 
of  the  Knowles,  Deane,  Snow  or  Valley  make,  size  No.  5.  One 
Hancock  injector  of  sufficient  size,  one  National  feed  water  heat- 

er, size  No.  30;  one  Spencer  damper  regulator,  size  No.  4;  all 
to  be  piped  and  ready  for  operation,  including  all  the  piping  from 
the  engines,  and  from  engines  to  exhaust,  and  the  same  to  be 
covered.  He  is  also  to  furnish  all  necessary  foundations  and  sub- 
foundations  for  the  engines  and  boilers. 

POWER   STATION  APPARATUS 

The  contractor  is  to  furnish  two  direct-connected  generators, 
General  Electric  pattern,  also  one  generator  panel  of  suitable  ca- 

pacity for  each  of  the  above  machine,  consisting  of  a  polished  slate 
slab,  with  the  following  instruments  mounted  thereon,  namely: 
One  circuit  breaker,  one  ammeter,  two  single  pole  main  switches, 
field  rheostat  and  lamps,  field  switch,  lightning  arrester,  and  light- 

ning switch,  together  with  sub-base  supporting  single  irons  and 
tie  rods,  and  all  necessary  electrical  connections  between  the  in- 

struments of  each  panel  and  between  panels;  also  one  equalizing 
switch,  with  stand  to  be  erected  next  to  the  generator.  He  is 
also  to  furnish  all  necessary  cable  of  standard  insulation  and  ca- 

pacity for  above  machine;  also  all  necessary  No.  10  wire  for  field 
circuits  from  generator  panels  to  generator,  and  all  necessary 
insulator  cleats,  tape  and  solder  for  above  wiring.  Each  genera- 

tor is  to  be  furnished  with  rails,  ratchets  and  levers  (by  which 

machine  can  be  slid  to  adjust  tension  of  belt)  and  company's 
standard  pulley;  but  without  foundation  bolts. 

CAR  EQUIPMENT. 
The  contractor  is  to  furnish  twelve  double  motor  car  equip- 

ments with  k-2  controllers.  Twenty  motors  are  to  be  of  the  G.  E. 
800  type,  having  a  horizontal  effort  of  800  lbs.,  when  mounted  on 
wheels  33  ins.  in  diameter,  according  to  standard  rating,  and  four 
of  G.  E.  1,000  type,  each  motor  to  be  furnished  with  iron  gear, 
gear  case,  axle  collar,  steel  taper  bore  pinion  and  drum  armature 
of  4  turns  per  segment,  and  prepared  for  3%  in.  axle. 
The  balance  of  each  equipment  is  to  consist  of  the  following 

articles: 

1  trolley  pole,  form  "C." 
1  trolley  base,  form  '"D  2." 2  motor  circuit  switches. 
1  main  cut-out. 
1  type  M  form  "C"  lightning  arrester. 1  core  for  kicking  coil. 
1  form  "K"  resistance  box. 
2  form  "K"  controllers. 
1  form  "K"  resistance  box  (including  field  shunt). 
1  controller  handle. 
1  reversing  handle. 
1  set  made-up  cables. 
75  ft.  No.  6  cable  for  roof  wiring. 
10  No.  6    two  connectors. 
25  wood  cleats  (^  in.  slot). 
30  brass  corner  cleats. 
25  brass  flat  cleats. 
1  pound  solder. 
1  pound  Y\  in.  okonite  tape. 
1  pound  1  in.  adhesive  tape. 
100  134  in.  No.  8  R.  H.  blued  wood  screws, 
no  y2  in.  No.  4,  R.  H.  brass  screws. 
20  100-amp.  fuses, 

and  the  following  for  lighting  car: 
1  combination  switch  and  cut-off. 
1  three-light  cluster. 
3  keyless  sockets. 
5  anchored  filament  lamps. 
2  ft.  2-amp.  fuse  wire. 
3  ft.  No.  16  wire,  G.  E.  fixture. 
50   ft.  No.  16  wire  (U.  S.) 
50  brass  cleats  for  No.  16  wire. 
100  l/2  in.  No.  4  R.  H.  brass  wood  screws. 

4  y%  in.  No.  8  R.  H.  brass  wood  screws. 
6  iJ4  'n-  No.  6  R.  H.  brass  wood  screws. 
11  y2  in.  No.  6  R.  H.  brass  wood  screws. 

CLOSED  ELECTRIC  MOTOR  CARS. 

The  contractor  is  to  furnish  five  closed  cars,  vestibule  ends. 
Length  of  body  in  frame   20  ft. 
Length  of  body  over  platforms  26  ft. 
Length  of  platforms   4  ft. 
Width  of  car  at  sill  6  ft.  2  in. 
Width  of  car  at  belt  rail   7  ft.  6  in. 
Height  inside  at  centre   8  ft. 
Height  of  sill  to  under  plate  5  ft.  Sy2  in. 
Height  under  sill  to  top  of  trolley  board   8  ft.  11  in. 
Height  top  of  track  to  top  of  trolley  board  11  ft.  4^2  in. 
Height  with  .33  in.  wheels  and  AX  trucks,  Peckliam. 
Height  of  draw  bar  from  top  of  rail  to  centre  i6y2  ft. 
Wheel  base,  6  ft.  6  in.;  gage,  4  ft.  S'/2  in. 

The  length  of  platforms  to  be  4  ft.,  having  dashers  high,  made 
with  openings  at  side  of  platform,  openings  being  fitted  with  fold- 

ing doors.  The  sills  and  other  framing  in  bottom  framing  are 
to  be  made  thoroughly  seasoned,  best  quality  dry  white  oak,  side 
sills  3J/4  in.  x  6  in.  All  cross  timbers  are  to  be  white  oak,  framing 
to  be  done  in  the  most  thorough  manner,  and  all  mortises  and 
tenons  to  be  thoroughly  white  leaded,  and  driven  together  and 
to  be  secured  with  necessary  tie  rods  of  best  quality  refined  iron. 
The  floor  boards  are  to  be  of  %  in.  yellow  pine,  well  dressed,  and 
secured  with  wire  nails.  The  framing  of  the  trap  doors  is  to  be 
arranged  to  suit  the  motors  to  be  used,  each  door  to  have  two 
strong  hinges  and  one  flush  chest  lift,  securely  bolted.  The  longi- 

tudinal edges  of  the  trap-doors  are  to  be  fitted  with  canvas  strips  to 
protect  motor  from  moisture. 

All  body  framing  is  to  be  of  straight  grain  ash,  free  from  all 
imperfections,  and  thoroughly  dry.  All  joints  are  to  be  thor- 

oughly dry,  white  leaded,  and  all  tenons  pinned.  The  posts  are 
to  be  mortised  into  sills.  The  belt  rail  is  to  be  grooved  in  to  re- 

ceive panel  and  dovetailed  into  posts.  The  roof  is  to  be  of  steam 
car  pattern,  the  whole  length  of  car,  with  iron  car-lines  con- 

cealed in  the  frame  to  strengthen  the  roof.  The  roof  covered 
with  No.  6  cotton  duck,  properly  coated  with  white  lead  and 
painted.  The  ceiling  to  be  three-ply  veneer  of  any  wood,  neatly 
decorated.  The  back  is  to  be  well  painted,  also  the  under  side  of 
the  roof,  before  the  ceiling  is  placed  in  position.  All  ceiling  pan- 

els and  mouldings  are  to  be  put  up  with  screws,  so  as  to  be  easily 
removed.  There  are  to  be  bevel  edged  mirrors  in  each  end  of 
car,  in  neat  frames.  The  deck  sash  is  to  be  pivoted  in  centre  and 
glazed  with  Muranese  or  flash  finished  glass.  There  is  to  be  one 
lamp  in  each  end  and  a  triple  lamp,  oil  and  electric,  in  the  centre. 
The  inside  trimmings  are  to  be  of  bronze,  of  the  newest  pattern, 
selected  to  suit  purchaser.  The  hand  rails  are  to  be  of  cherry, 
mounted  on  bronze  brackets  and  supplied  with  the  necessary 
number  of  hand  straps.  All  sash  is  to  be  glazed  with  best  quality 
double  thick  French  glass,  and  imbedded  in  rubber  on  all  edges. 
2J/2  in.  at  bottom.  Curtains  are  to  be  fitted  to  windows.  The  inside 
finish  of  cars  is  to  be  of  mahogany  throughout,  including  doors 
and  ends,  and  all  side  trimmings,  and  removable  window  casings. 
The  seats  and  backs  must  extend  the  whole  length  of  car  body, 
with  cushions  covered  with  West  End  Standard  Moquette  car- 

pet. Space  to  be  provided  under  the  seats,  and  enclosed  with 
panel  work,  with  door  at  each  end.  The  platforms  at  each  end  of 
cars  are  to  be  built  with  four  heavy  oak  supports.  The  platform 
timbers  are  to  be  properly  placed  and  strengthened  with  rods  and 
other  iron  work  to  suit  the  framing;  length,  4  ft.:  width,  5  ft. 
10  in.  There  are  to  be  four  steps,  12  in.  deep  and  36  in.  long, 
Stanwood  Manufacturing  Company  type.  Each  car  to  be  pro- 

vided with  iron  bumpers  of  suitable  design.  Each  car 
to  be  provided  with  one  large  double-jaw  radiating  draw 
bar,  with  necessary  slides  and  attachments  on  each  end  of 
car.  Each  car  to  be  supplied  with  one  alarm  gong  on  each  end, 
and  to  have  two  conductor's  signal  bells,  with  the  necessary  cord 
and  fixtures.    The  bell  cord  is  to  be  5-16  in.  raw  hide. 
The  body  of  the  car  is  to  be  painted  under  the  most  improved 

method  and  formula,  with  proper  priming  in  lead  coats,  rough 
stuff,  rubbed  down  to  a  smooth  surface.  There  are  to  be  three 
coats  of  color,  ornamented,  lettered,  striped  and  finished  with 
three  coats  of  best  varnish.  All  paint  is  to  be  of  best  quality  lead 
and  oil,  and  varnish  to  be  of  highest  grade  of  preferred  make. 
The  material  and  workmanship  entering  into  the  construction  of 
these  cars  is  to  be  performed  in  a  thoroughly  first  class  and  work- 

manlike manner.  The  cars  are  to  be  subject  at  all  times  during 

construction  to  inspection  by  the  railroad  company's  engineer  or 
representative.  The  painting  is  to  be  as  follows:  central  panel 
light  maroon,  lower  panel  cream  maroon. 
The  lettering  to  be  "The  Torrington  and  Winchester  Street 

Railway  Company." 
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Accounts  of  Materials  in  Store — I. 

By  A.  O.  Kittkedgk,  F.  I.  A. 

In  every  manufacturing  and  transportation  enterprise 
wherein  materials  more  or  less  in  quantity  are  consumed, 
there  is  ever  present  the  question  of  the  management  of 
the  accounts  of  the  stores.  In  manufacturing  enterprises 
systems  of  cost  amounts  and  other  modern  methods  have 
very  generally  determined  the  course  to  be  pursued.  In 
street  railway  operations,  which  from  one  point  of  view 
are  only  a  kind  of  manufacturing,  less  attention  has  been 
given  to  the  management  of  the  accounts  of  stores  than 

to  other  divisions  of  the  necessary  records.  In  thus  plac- 
ing side  by  side  street  railways  and  factories,  I  do  so  solely 

for  the  purpose  of  more  clearly  indicating  the  unity  of 
principle  and  method  underlying  the  requirements  in  the 
two  cases. 

Street  railway  companies  must  have  supplies.  They 
consume  more  or  less  of  a  considerable  list  of  materials. 
Various  parts  of  their  equipment  are  continually  wearing 
out  or  becoming  broken  and  must  be  replaced.  Repairs 
and  renewals  are  recognized  as  an  important  division  of 
the  expenses  of  operation.  How  are  the  records  to  be 
managed?  The  costs  of  repairs  and  renewals  consist  of 

two  items — labor  and  material.  In  making  up  the  final 
accounts  of  any  division  of  work  in  this  respect,  it  is  nec- 

essary to  show  that  the  expenditure  was  such  and  such  an 
amount  for  labor,  and  so  much  for  materials. 

In  the  matter  of  labor  the  case  is  simple,  for  it  is  con- 
sumed as  it  is  paid  for,  or  perhaps  the  proposition  would 

be  more  clearly  stated  if  the  terms  were  placed  in  the  re- 
verse order:  it  is  paid  for  only  as  it  is  consumed.  With 

materials  more  complications  arise.  In  many  cases  the 
stock  must  be  bought  a  considerable  time  in  advance  of 

the  actual  need.  'Ibis  is  necessary  in  some  instances,  be- 
cause the  material  has  to  be  transported  a  long  distance, 

and  must  be  carried  in  store  because  it  cannot  be  obtained 

011  short  notice.  In  other  cases,  it  is  necessary  because 
only  by  buying  in  considerable  quantities  can  the  lowest 
prices  be  obtained.  Two  questions  then  arise :  How  shall 
the  accounts  be  kept  with  materials  in  store  so  that  as  the 
materials  are  used  a  correct  charge  shall  be  made  to  the 
proper  expense  account,  and  so  that  the  balance  in  the 
account  shall  always  represent  the  cost  value  of  materials 
on  hand? 

So  far  the  suggestion  relates  only  to  those  materials 
which  are  consumed  in  repairs  and  renewals,  but  the  same 

general  principle  applies  to  such  materials  as  are  con- 
sumed in  daily  operation,  as,  for  example,  coal  burned  un- 

der the  boilers.  If  a  street  railway  finds  it  expedient  to 
store  a  hundred  tons  or  a  thousand  tons  of  coal,  purchas- 

ing it  in  advance  of  consumption,  by  way  of  providing  a 
supply  to  carry  it  over  the  inclement  season,  when  ship- 

ments are  not  easily  and  regularly  made,  or  in  the  case  of 
a  river  town,  to  take  advantage  of  the  shipping  stage  of 
water  and  consequent  low  freights,  how  shall  the  account 
be  kept  so  that  cost  of  power  shall  be  charged  with  the 
fuel  as  consumed,  leaving  a  balance  in  the  coal  account  at 
all  times,  representing  the  cost  value  of  the  stock  on  hand? 

This  subject  was  briefly  touched  upon  by  two  or  three 
of  the  speakers  at  the  convention  of  street  railway  ac- 

counts, at  Niat  ijcira,  in  October  last.  W.  G.  Ross,  of  Mon- 
treal, in  answer  to  a  question,  stated  that  he  maintained 

regular  accounts  with  stores,  debiting  them  with  materials 
received  and  crediting  them  with  materials  put  out.  Sev- 

eral other  members  intimated  by  their  remarks  that  they 
did  not  keep  such  accounts  at  present,  but  were  studying 
the  question,  and  therefore  desired  such  information  as 
would  enable  them  to  manage  intelligently  in  this  regard 

whenever  the  time  for  inaugurating  the  system  should  ar- 
rive. The  subject,  therefore,  may  be  supposed  to  have 

more  than  passing  interest  for  all  who  are  concerned  with 
the  operating  accounts  of  street  railway  companies. 

In  the  discussion  above  referred  to,  there  were  sug- 
gestions of  three  possible  methods  to  be  pursued  in  street 

railway  operations  with  respect  to  stores  and  supplies.  One 

is  to  ignore  the  fact  that  an  unconsumed  balance  of  mate- 
rials may  be  on  hand.  By  this  plan,  as  supplies  are  bought 

they  are  charged  directly  to  the  accounts  representing  the 
operations  in  which  they  are  to  be  used.  If,  for  example, 

coal  is  bought,  it  is  charged  to  fuel  account  or  to  what- 
ever subdivision  may  be  appropriate  among  the  accounts 

representing  the  cost  of  power.  If  materials  to  be  used  in 
repairs  and  renewals  are  purchased,  they  are  at  once 
charged  to  the  expense  accounts  to  which  they  fall  by 
classification.  If,  then,  any  considerable  amount  of  coal 
or  other  material  were  to  be  bought  in  advance  of  actual 
need,  it  would  have  the  effect  of  swelling  the  expenses  of 
the  month  in  which  the  purchase  was  made  or  the  bills 
charged  up  somewhat  beyond  the  actual  cost  of  operations 
for  that  month. 

It  is  sometimes  argued  with  reference  to  this  plan  that 

by  judicious  purchasing  and  careful  distribution  of  de- 
liveries, even  though  a  small  amount  is  carried  on  hand 

from  time  to  time,  the  months  in  the  long  run  will  even 
themselves  so  that  the  net  results  will  be  about  the  same. 

This,  perhaps,  is  true,  but  nevertheless  the  plan  is  not  a 
safe  one  to  depend  upon,  and  it  is  not  good  accounting. 
A  mere  makeshift  with  respect  to  managing  upon  this  plan 

is  to  allow  the  company's  purchasing  agent  to  buy  just  as 
to  him  seems  best,  but  to  hold  the  bills  back  in  the  office, 

charging  them  up  only  at  about  the  rate  that  corresponds 
to  the  consumption.  This  also  is  something  else  than 

good  accounting. 
A  second  plan,  and  one  that  is  in  successful  operation 

with  several  companies  that  are  very  favorably  situated,  is 

to  make  the  supply  men  carry  the  stock — to  arrange  with 
those  from  whom  supplies  are  bought  to  keep  on  hand  al- 

ways a  certain  stock,  from  which  instant  deliveries  can 
be  made.  Among  those  who  referred  to  this  method  at 

the  accountants'  convention  was  C.  N.  Duffy,  of  St.  Louis. 
Enjoying  a  market  as  large  and  diversified  as  that  pre- 

sented by  the  supply  dealers  of  that  city,  Mr.  Duffy  ex- 
plained that  it  was  possible  to  place  orders  for  all  the  ma- 

terials that  his  company  requires,  from  coal  down  to  the 
smallest  article  of  repairs,  so  as  to  have  the  supply  come 

forward  at  a  rate  closely  corresponding  to  the  rate  of  con- 

sumption. The  dealers'  bills  properly  O.  K.'d  become  the 
vouchers  of  materials  consumed.  By  this  plan  he  avoided 
all  accounts  with  stores,  all  makeshifts,  like  manipulating 
bills  in  the  office,  and  all  danger  of  having  one  month 
charged  with  a  larger  share  of  expenditures  than  was  fair 
comparing  it  with  other  months. 

The  third  plan  is  that  of  having  an  account  or  set  of 
accounts  with  materials  in  store,  and  as  already  mentioned 
was  that  in  part  explained  by  Mr.  Ross,  of  Montreal.  By 
this  plan  materials  as  bought  are  charged  to  stores,  and 
from  stores  they  are  given  out  as  required  for  consumption 

and  charged  to  the  proper  expense  accounts.  If  the  ac- 
counts representing  stores,  therefore,  are  debited  with  the 

materials  going  in  and  are  credited  with  the  materials  with- 
drawn, then  the  balance  in  these  accounts  must  show  the 

cost  value  of  the  several  amounts  of  materials  remaining 
on  hand.  Stores  on  hand  accordingly  would  appear  among 
the  current  assets  of  the  company  in  its  regular  balance 
sheet  statement. 

So  much  for  a  bird's  eye  view  of  the  plans  most  com- 
monly employed  and  from  which  a  choice  is  to  be  made  by 



March,  1898.] STREET  RAILWAY  JOURNAL. 

i57 

the  accumulant.  At  another  time  we  will  inquire  into  the 

methods  to  be  employed  with  a  store's  system  undertaken 
where  storekeepers  or  warehouse  men  cannot  be  afforded 
on  account  of  the  smallness  of  the  operation  and  the  con- 

sequent large  percentage  of  expense. 

Special  Accounting  Forms 

The  standard  accounting  system  adopted  by  the 

Street  Railway  Accountants'  Association  is  essentially 
nothing  more  than  a  classification  of  the  accounts 
of  operating  expenses.  The  broad  principles  upon  which 

the  general  accounting  of  a  street  railway  is  to  be  con- 
ducted are  not  in  the  least  altered  by  the  adoption  of  that 

classification,  but  various  benefits  flow  from  employing  it. 

Among  its  advantages  are  the  uniformity  with  which  rec- 
ords are  kept  in  different  organizations,  and  the  facility 

with  which  comparisons  can  be  made  from  time  to  time. 

Not  only  are  advantages  discovered  in  the  matter  of  com- 
parisons between  the  statements  of  different  roads  and 

companies,  but  more  particularly  are  they  in  evidence  in 
making  comparisons  year  by  year  and  month  by  month 
within  the  office  of  a  company  that  has  adopted  the  sys- 
tem. 

Every  enterprise  may  be  supposed  to  have  its  own 
proper  system  of  accounts,  irrespective  of  the  work  done 
by  any  association.  Each  street  railway  company  ought 
to  have  its  accounts  thoroughly  systematized  and  well 
kept,  and  as  a  fact  many  companies  stand  very  high  in 
this  regard,  but  in  the  best  regulated  organizations,  with 
occasional  changes  of  officers  and  employees,  there  is  the 
constant  danger  of  changes  in  detail,  notwithstanding  the 
accounts  in  general  features  may  remain  the  same.  Such 

changes  greatly  interfere  with  those  statistical  compari- 
sons which  are  the  very  life  of  economical  management. 

Hence  the  desirability  of  a  permanent  scheme  or  plan. 
One  great  advantage  following  upon  the  adoption  of  the 
classification  devised  and  sanctioned  by  the  Street 

Railway  Accountants'  Association  is  permanently  es- 
tablishing within  a  company  that  classification  of  oper- 

ating expenses  which,  irrespective  of  the  changes  in  offi- 
cers and  clerks,  shall  be  systematically  maintained.  It 

alone  will  promote  comparisons  between  the  results  of  one 
period  with  those  of  another. 

After  the  classification  has  been  adopted,  and  after  the 

general  books  have  been  arranged  upon  the  plan  recom- 
mended by  the  committee  and  practically  indorsed  by  the 

convention,  there  still  remains  the  need  of  summaries  and 

recapitulations,  so  arranged  as  to  be  convenient  for  ex- 
amination by  the  general  officers,  when  figures  are  new, 

and  also  for  comparison,  one  with  another,  after  an  inter- 
val of  time  has  passed.  Accordingly,  those  accountants 

who  have  been  foremost  in  adopting  the  system  recom- 
mended by  the  association  are  now  giving  more  or  less 

attention  to  still  further  steps  in  utilizing  the  plan  of  classi- 
fication in  the  records  of  the  roads  in  their  charge.  Forms 

of  abstracts,  summaries,  recapitulations  and  comparisons, 
either  in  book  or  in  sheet  form,  are  the  pregnant  subjects  of 
thought  at  the  present  time  in  various  directions. 
Among  the  matters  of  this  kind  which  have  recently 

been  perfected,  and  which  deserve  more  than  passing  at- 
tention in  this  connection  are  the  new  blanks  prepared  by 

J.  F.  Calderwood,  auditor  of  the  Twin  City  Rapid  Transit 

Company,  Minneapolis.  These  have  been  especially  pre- 
pared as  necessary  sitpplements  to  the  new  system,  which, 

as  announced  in  our  last  issue,  this  company  has  already 
introduced.  The  blanks  are  of  a  character  that  scarcely 
permit  of  reproduction  upon  these  pages,  and  therefore  we 

are  obliged  to  content  ourselves  with  a  mere  verbal  de- 
scription. 

'the  blanks  before  us  are  four  in  number,  and  all  are 
aranged  to  fold  in  general  document  style  for  filing 
away.  Each  has  printed  on  its  back  the  general  title  by 

which  it  is  known.  One  of  them  is  called  a  "Comparative 
Statement  of  Payrolls;"  a  second  is  a  "Comparative  State- 

ment of  Earnings  and  Operating  Expenses."  Both  of 
these  are  planned  for  half  months,  and  both  are  arranged 
in  a  form  to  compare  the  current  half  month  with  some 

previous  half  month.  A  third  is  a  "Comparative  State- 
ment of  Earnings  and  Expenses"  for  a  complete  month, 

while  the  fourth  is  the  "General  Balance  Sheet  and  Com- 

parative Monthly  Statement"  of  the  entire  operations  of the  company. 

"The  Comparative  Statement  of  Pay  Rolls"  for  the  half 
month  is  printed  on  a  sheet  of  paper  some  22  ins.  wide 
by  18  ins.  deep.  Across  the  top  the  form  is  divided  into 
three  principal  spaces  representing  the  different  divisions 

of  the  company's  operations.  <  >ne  of  these  is  entitled 
"Minneapolis,"  another  "St.  Paul,"  the  third  "Twin  City 
Rapid  Transit  Company.  Each  of  these  in  turn  is  di- 

vided into  four  amount  columns.  One  of  the  amount 
columns  recounts  the  number  of  men  employed  and  the 
amount  paid  for  the  current  period ;  the  second  the  same 
items  for  the  period  with  which  comparisons  are  being 

made ;  while  the  remaining  two  columns  are  entitled  re- 

spectively "Increase"  and  "Decrease."  Still  a  fourth 
grand  division  represented  by  the  vertical  columns  on  the 
sheet  is  a  general  summary  of  expenses,  being  the  amounts 
paid  to  date,  wherein  the  items  relating  to  Minneapolis, 
St.  Paul  and  Twin  City  Rapid  Transit  Company  are 
spread,  each  under  the  three  heads,  Amount,  Increase  and 
Decrease,  respectively. 

Down  the  left-hand  side  of  the  form  are  first  the  general 
classes  of  labor  corresponding  to  the  grand  divisions  in 
the  classification  scheme  adopted  by  the  association.  There 

is  first  "Maintenance  of  Way  and  Structure,"  subdivided 
into  track  and  roadway,  electric,  conduit  and  buildings. 
Under  each  of  these  is  an  indication  of  the  class  of  labor 

employed.  For  example,  under  Track  and  Roadway  ap- 
pears, road  masters,  curve  men  and  cleaners,  laborers  on 

track  and  repairs,  and  laborers  on  snow  and  ice. 

The  next  division  is  "Maintenance  of  Equipment,"  un- 
der which  the  subheads  are  repairs  and  renewals  of  power 

plant,  machinists  and  laborers'  steam  plant  and  machin- 
ists and  laborers'  Falls  plant.  Following  this  is  "Repairs 

and  Renewals  of  Car  and  Car  Equipment."  Under  this 
title  are  recounted  the  various  shops  maintained  by  the 

company — for  example,  carpenter  shop,  paint  shop, 
blacksmith  shop,  machine  shop,  brass  foundry,  etc. 

In  addition  to  the  general  shops  there  follows  an  enumer- 
ation of  the  car  station  shops. 

The  next  division  is  "Conducting  Transportation."  The 
items  under  this  head  are  divided  into  two  classes, 

power  plants  and  car  service.  Under  each  of  these  are 
enumerated  the  different  classes  of  laborers  employed. 

Following  this  comes  the  grand  division  of  "General  Ex- 
penses," wherein  are  enumerated  salaries  of  general  offi- 

cers, salaries  of  clerks  in  general  manager's  office,  sal- 
aries of  clerks  in  auditor's  office,  storekeeper  and  pur- 

chasing agent  and  his  help,  claim  agents  and  their  help, 
legal  department,  stable  expenses,  parks  and  park  prop- 

erties, janitors  and  contingent.  Finally  there  is  shown  the 
total  of  operation  pay  rolls  and  with  it  items  belonging 
to  construction. 

The  second  blank,  entitled  "Comparative  Statement  of 
Earnings  and  Operating  Expenses,"  for  a  complete 
month,  and  arranged  for  comparing  with  some  other  com- 
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plete  month,  takes  totals  instead  of  the  analysis  under  the 

several  divisions  of  the  company's  operations,  as  shown  in 
the  previous  blank.  Hie  vertical  divisions  on  this  sheet 
are  hrst  current  month,  under  which  are  noted  the  com- 

parative expenditures  111  gross  and  per  mile  with  the  cor- 
responding month  of  a  previous  year  in  the  same  items. 

Following  this  are  two  columns,  in  one  to  note  the  in- 
crease and  in  the  other  to  note  the  decrease.  The  next 

division  vertically  makes  similar  comparisons  of  items 
from  January  1  to  date  with  the  corresponding  period  of 
the  previous  year.  These  columns  occupy  about  half  of 
the  sheet.  Hie  remaining  portion  is  devoted  to  divisions 
for  the  current  month,  in  which  are  nine  amount  columns. 

The  items  down  the  left-hand  side  of  this  blank  are  in 
the  first  division  as  follows :  passenger  earnings,  chartered 

cars,  freight,  mail  and  express,  producing  a  total  of  earn- 
ings, which  is  extended  across  the  entire  set  of  columns. 

Next  is  the  statement  of  expenses  under  the  heads  of  the 
established  classification.  Under  maintenance  of  way  and 
structure  are  presented  repairs  and  renewals  of  track  and 
roadway,  the  same  of  conduits,  electrical,  the  same  of 

overhead  equipment  and  the  same  of  buildings  and  im- 
provements. Next  maintenance  of  equipment  is  similarly 

analyzed,  including  such  heads  as  repairs  and  renewals  of 
steam  plant,  of  water  plant,  of  electric  steam  plant,  of 

electric  water  plant,  of  cars,  of  car  equipment,  of  miscel- 
laneous equipment,  of  shops,  etc.  Then  follows  a  similar 

presentation  under  the  head  of  conducting  transportation, 
subdivided  into  two  classes,  operation  of  power  plant  and 

car  service.  Following  this  is  general  expenses,  summar- 
ized in  the  same  manner. 

It  is  interesting  to  note  that  in  the  preparation  of  this 
blank  in  particular  Mr.  Calderwood  has  held  strictly  to 
the  form  laid  down  in  the  classification  recommended  by 

the  association.  The  lines  are  numbered  1  to  38,  corre- 
sponding to  the  items  put  down  in  the  classification  re- 

ported by  the  committee  under  heads  A,  B,  C  and  D. 
The  total  of  expenses  is  thrown  across  the  width  of  the 

sheet,  and  is  then  subtracted  from  the  corresponding  to- 
tal of  earnings.  The  result  is  net  earnings  from  opera- 

tions. Added  to  this  are  income  from  advertising  and 
from  other  sources,  resulting  in  a  footing  extending  clear 
across  the  sheet,  entitled  gross  income  from  all  sources. 
Next  conies  deductions  from  income.  The  deductions 

enumerated  are  regular  taxes  apportioned,  special  taxes 
apportioned,  interest  on  founded  debt  apportioned  and 
interest  011  floating  debt  apportioned.  Total  fixed  charges, 
being  deducted  from  incomes  from  all  sources,  leaves 
net  income  from  all  sources,  from  which  in  turn 

are  made  the  following  deductions :  dividends  on  pre- 
ferred stock,  dividends  on  common  stock  and  better- 
ments and  additions.  These  deductions  from  total  in- 

come having  been  subtracted,  leaves  the  company's  net 
surplus.  Then  follows  certain  statistical  deductions,  as 
follows :  Total  mileage  motor,  total  mileage  trailer,  total 

mileage  motor  and  trailer,  total  passengers  revenue,  to- 
tal passengers  free,  total  passengers  revenue  and  free, 

transfers  redeemed,  per  cent  of  operating  expenses  to  earn- 
ings, average  earnings  and  operating  expenses  per  day. 

The  third  blank,  entitled  "Statement  of  Earnings  and 
Expenses"  for  the  month,  is  much  smaller  than  those 
which  have  preceded.  It  is  8i  ins.  deep  by  ic4  ins.  wide. 
There  are  two  stated  forms  presented  upon  it.  First  there 
is  an  itemized  statement  of  earnings  and  expenses,  as 
follows :  total  passenger  earnings,  and  total  miscellaneous 
earnings.  Then  there  are  operating  expenses  under  the 
heads  of  maintenance  of  way  and  structure,  maintenance 

of  equipment,  operation  of  power  plants,  car  service,  gen- 
eral expenses,  legal  expenses,  injuries  and  damages,  insur- 

ance and  with  the  final  result  of  surplus  earnings.  This 

form  is  arranged  ledger  fashion,  with  two  amount  col- 
umns, headed  by  Dr.  and  Cr.,  respectively.  Below  this  is 

the  comparative  statement  arranged  under  heads,  each  one 

having  a  line  across  the  form  as  follows :  total  gross  earn- 
ings, total  operating  expenses,  total  surplus  earnings, 

total  car  mileage,  gross  earnings  per  car  mile,  gross  ex- 
pense per  car  mile,  surplus  earnings  per  car  mile,  com- 

parison of  operating  expenses  to  gross  earnings  and  com- 
parison of  operating  expenses  to  total  earnings.  The  ver- 

tical columns  in  this  statement  are  arranged  first  for  the 
record  of  the  current  month,  next  for  the  record  of  the 
preceding  month  with  which  comparison  should  be  made, 
and  then  two  columns  for  increase  and  decrease,  explained 
by  per  cent.  This  is  repeated  in  a  second  set  of  columns 
to  the  right,  allowing  a  column  first  for  the  total  for  the 
year  to  date,  and  then  a  total  for  the  preceding  year  to  cor- 

responding date,  with  the  resultant  increase  and  decrease 
expressed  by  way  of  percentage. 

The  "General  Balance  Sheet"  of  the  company  is  ar- 
ranged upon  the  progressive  plan,  with  auxiliary  columns 

for  noting  increase  or  decrease.  Its  items  are  presented  in 
what  may  be  called  ledger  fashion.  Dividing  the  sheet 

vertically  into  two  parts  the  assets  are  on  the  left-hand  side 
and  the  liabilities  on  the  right-hand  side.  Four  amount 
columns  are  provided  for  each.  There  is  first  the  condi- 

tion of  the  company  at  the  close  of  the  previous  year  (De- 
cember 31),  and  next  are  the  amounts  of  the  accounts  at 

the  date  of  the  balance  sheet.  The  other  two  remaining 
columns  on  each  side  are  devoted  respectively  to  a  record 
of  increase  and  decrease. 

The  company's  assets  are  arranged  under  the  following 
heads :  roadway  and  equipment  at  cost  and  securities  in 
treasury  at  value.  Under  the  head  of  current  assets  are 
the  following :  notes  and  accounts  receivable,  cash  in  bank, 

insurance  paid  in  advance,  car  license  paid  in  advance,  in- 
terest paid  in  advance,  storehouse  material  and  supplies. 

The  company's  general  liabilities  are  presented  as  fol- 
lows :  capital  stock  common  and  capital  stock  preferred. 

Then  under  the  head  of  current  liabilities  are  the  follow- 
ing: unpaid  vouchers  and  accounts,  pay  rolls  accrued  and 

not  due,  bills  payable,  trainmen's  deposits,  taxes  accrued 
and  not  due,  interest  on  funded  debt  accrued  and  not  due, 
interest  on  floating  debt  accrued  and  not  due,  dividends 
on  preferred  stock.  Below  this  is  a  recapitulation  of  the 
items  of  the  funded  debt,  and,  finally,  at  the  bottom,  is  the 
surplus  as  it  was  January  1  of  the  current  year,  compared 
with  the  surplus  at  the  date  of  the  balance  sheet. 

On  the  back  of  one-half  of  this  sheet  is  a  "Comparative 
Statement  of  Earnings  and  Expenses,  Both  Fixed  and 

Operating,"  for  the  current  month.  The  amount  col- 
umns here  are  arranged  to  two  sets,  one  for  the  current 

month  and  the  other  for  January  1  to  date.  Under  each 

are  two  amount  columns  and  also  a  percentage  column  di- 
vided into  two  parts,  one  for  increase  and  the  other  for  de- 

crease. The  items  down  to  the  left-hand  column  are  as 

follows :  passenger  earnings  and  then  miscellaneous  earn- 
ings, producing  a  total  earning,  which  is  extended  across 

the  entire  width  of  the  form.  Under  operation  are  main- 
tenance of  way  and  structure,  maintenance  of  equipment, 

operation  of  power  plants,  car  service,  general  expenses, 

legal  expenses,  injuries  and  damages.  Total  operating  ex- 
penses are  then  deducted  from  total  earnings  producing 

net  earnings  from  operation.  Then  follow  deductions 
from  income  as  follows  :  regular  taxes  apportioned,  special 
taxes  apportioned,  interest  on  funded  debt  apportioned, 

interest  on  floating  debt  apportioned  and  dividend  on  pre- 
ferred stock.  Deducting  total  fixed  charges,  from  net 

earnings  for  operations,  gives  surplus. 
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LEGAL  NOTES  AND  COMMENTS* 

Edited  by  J.  Aspinwall  Hodge,  Jr.,  and  George  L. 
Shearer,  of  the  New  York  Bar 

A  Decision  in  Electric  Heater  Patents 

An  important  decision  in  regard  to  the  ownership  of  electric 
heating  devices  was  given  February  18,  in  the  United  States 
Circuit  Court  of  Appeals  for  the  First  Circuit,  in  the  case  of  the 
Consolidated  Car  Heating  Company,  of  Albany,  vs.  The  West 
Fnd  Street  Railway  Company,  of  Boston.  The  former  claimed 
that  the  heaters  used  by  the  latter,  and  made  by  the  American 
Electric  Heating  Corporation,  were  infringements  of  its  patent 
No.  500,288,  granted  to  J.  F.  McElroy,  June  27,  1893.  The  deci- 

sion was  rendered  by  Judge  Aldrich  and  was  entirely  in  favor  of 
the  Consolidated  Car  Heating  Company.  An  abstract  is  given 
below : 
The  patent  in  controversy  relates  to  mechanism  and  a  device 

for  converting  the  energy  of  an  electric  current  into  heat  energy 
for  the  purpose  of  heating  street  cars,  railway  trains  and  houses, 
by  electricity.  There  are  two  claims  in  the  patent  and,  in  the 
Circuit  Court,  the  second  claim  was  held  to  involve  patentable 
invention  and  the  defendant  appealed,  while  the  first  claim  was 
held  invalid  upon  the  ground  that  all  of  its  substantial  features 
were  covered  by  the  second  claim  and  the  complainant  appealed. 
We  are,  however,  not  only  not  satisfied  that  the  court  went  too 
fat  in  sustaining  the  patent,  but  are  satisfied  that  it  stopped  short 
of  giving  the  patent  the  scope  to  which  it  is  fairly  entitled  through 
what  is  expressed  by  the  inventor  in  his  first  claim.  We  will 
consider  first  the  general  question  of  invention. 

While  the  heater  in  question  is  described  generally  as  for  the 
purpose  of  warming  an  apartment,  it  is  obvious  from  reading  the 
whole  specification,  that  the  real  problem  which  the  inventor  in- 

tended to  solve  was  how  to  heat  street  cars.  As  is  well  under- 
stood, when  electrical  power  was  applied  to  street  railways  and 

the  lines  increased  so  as  to  involve  long  runs  and  include  places 
at  a  considerable  distance,  the  question  how  to  suitably  heat  the 
cars  at  once  become  an  important  one.  It  is  not  necessary  that 
we  should  reiterate  a  description  of  the  inventive  device  and  the 
mechanism  which  connected  the  described  structure  with  the 
electric  current.  The  ingenious  means  by  which  this  result  was 
accomplished  are  sufficiently  set  out  in  the  opinion  of  the  Circuit 
Court.  In  practical  use  the  heating  coils  are  placed  under  the 
car  seats  in  different  parts  of  the  car,  arranged  with  a  radiating 
surface  capable  of  heating  the  car  in  extreme  cold  weather,  and 
with  practical  stops  or  cut-offs  for  reducing  the  radiating  surface 
and  thus  properly  adjusting  the  heat  to  milder  degrees  of  cold. 
The  spiral  coils  are  safely  insulated,  electrical  contact  avoided, 
and  the  current  safely  conducted  through  means  of  a  mechanism 
so  adjusting  the  parts  as  to  make  the  whole  self-protecting  against 
the  jar  and  vibration  resulting  from  rapidly  moving  cars.  Look- 

ing at  the  general  use,  and  the  substantial  results  accomplished 
though  the  mechanical  arrangement  and  the  device  described, 
with  the  practical  view  of  giving  the  inventor,  it  is  difficult  to  see 
how  the  patentability  of  the  device  in  suit  can  be  seriously  chal- 
lenged. 

Great  stress  is  laid  upon  the  English  patent  to  Rose  as  em- 
bodying anticipatory  features;  but  the  Rose  device  did  not  do 

the  thing  that  this  device  does.  It  did  not  undertake  to  do  it, 
and,  so  far  as  appears,  no  one  ever  thought  of  its  being  applied 
to  such  a  situation  and  doing  the  work  in  the  manner  in  which 
the  device  in  question  does  it.  Quite  likely  the  Rose  patent  had 
some  of  the  ideas  involved  in  the  patent  in  question,  as  for  in- 

stance, the  idea  of  radiating  heat  by  means  of  coils  of  wire,  but  it 
did  not  describe  or  even  suggest  the  distribution  of  heat,  either 
in  detail  or  in  substance,  in  the  manner  and  by  the  means  em- 

ployed in  the  complainant's  device.  As  was  said  by  the  Circuit 
Court,  under  the  rules  applying  to  foreign  patents,  it  cannot  be 
viewed  as  anticipating  the  McJilroy  invention. 
Now  as  to  the  claims:  In  practice  the  coils  of  wire  are  wound 

or  laid  around  an  insulating  substance,  usually  porcelain,  in  paths 
or  grooves  which  form  a  ridge  of  non-conducting  material  serv- 

ing to  keep  the  coils  apart  and  thus  prevent  short-circuiting. 
While  the  first  claim  expresses  the  idea  that  the  layers  of  spirals 

shall  be  separated  from  each  other,  it  does  nut  describe  the  me- 
chanical detail  for  accomplishing  such  result.  The  second  claim 

is  more  explicit  in  respect  to  this  feature  or  detail  of  the  con- 
templated structure,  and  describes  the  separating  or  insulating- 

substance  as  a  non-conducting  material  placed  between  the  ad- 
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jacent  layers.  It  is  reasonable  to  conclude,  we  think,  from  the 
inventor's  statements  in  his  claims  that  he  had  thought  out  the 
situation  and  contemplated  that  other  means  than  the  nun-con- 

ducting material  between  the  layers  of  spiral  coils,  might  be  em- 
ployed by  the  skilled  mechanic,  and  that  he  would  therefore  make 

his  first  claim  broader  than  the  limit  which  he  puts  upon  his  sec- 
ond claim  by  expressly  describing  a  non-conducting  material,  as 

the  means  of  performing  the  function  of  keeping  the  coils  separ- 
ated. He  quite  likely  anticipated  that,  if  he  expressly  limited 

himself  to  non-conducting  material,  as  a  means  for  keeping  tin- 
wires  separated,  the  value  of  his  patent  might,  at  least,  be  threat- 

ened by  the  construction  and  use  of  heaters  made  in  accordance 
with  his  scheme,  except  in  respect  to  the  means  employed  to  pre- 

vent short  circuits.  In  other  words,  some  one  might  construct 
a  heater  like  his,  except  the  coils  might  be  kept  separate  in  other 
ways  than  expressly  described  by  him  in  his  second  claim. 
What  the  inventor  intended  to  cover  by  his  second  claim,  and 

what  he  might  rightfully  cover,  was  a  heater  constructed  upon 
the  general  principles  and  with  the  general  features  of  his  device, 
with  the  coils  of  wire  separated  by  non-conducting  material,  such 
as  a  porcelain  ridge  between  the  coils,  formed  by  the  grooves 
into  which  the  coils  were  laid  as  they  were  wound  about  an 
insulating  substance;  while  by  his  first  claim  he  intended  to 
cover  a  structure  with  the  same  general  features,  with  such  other 
means  separating  the  coils  as  might  occur  to  the  ordinary  skilled 
mechanic  as  a  useful  means  for  performing  the  particular  func- 

tion of  keeping  the  wires  separate.  In  other  words,  by  the  sec- 
ond claim  he  describes  non-conducting  material  as  his  means  for 

separating  the  coils  and  preventing  contact;  while  by  the  first 
plan  he  describes  the  layer  of  spirals  as  something  to  be 
separated,  without  specifically  setting  out  the  means  of  separation. 

Holding  these  views,  both  claims  are  sustained  as  valid,  and 
with  such  results  we  are  not  called  upon  to  consider  the  question 
raised  by  the  sixth  assignment  of  error. 
The  remaining  question  is  that  of  infringement,  and  as  to  this, 

we  agree  with  the  conclusion  of  the  Circuit  Court.  The  decree  of  the 
Circuit  Court  will  be  modified  so  as  to  stand  in  favor  of  the  com- 

plainant on  the  first  claim  of  the  patent  in  suit  as  well  as  on  the 
second  claim,  and  the  case  is  remanded  to  that  court  for  further 
proceedings  accordingly.  Costs  in  this  court  are  decreed  in  fa- 

vor of  the  Consolidated  Car  Heating  Company. 

The  American  Heating  Corporation  states  that  its  present 
heaters,  as  well  as  those  manufactured  by  it  during  the  last  three 
years,  differ  from  those  declared  to  be  infringements  in  the  above 
decision  by  avoiding  the  use  of  the  patented  features  described. 

CHARTERS,  ORDINANCES,  POWERS,  ETC. 

U.  S.  COURT. — An  injunction  restraining  the  enforcement  of 
a  statute  reducing  the  rates  of  fare  chargeable  by  plaintiff,  a 
street  railroad  company,  was  sustained  by  the  Circuit  Court  011 
the  ground  that  such  statute  was  in  violation  of  the  State  constitu- 

tion, which  provided  that  corporations  should  be  created  only 
by  general  law,  while  the  statute  in  question  was  an  amendment 
of  the  general  law  under  which  plaintiff  was  incorporated,  but 
applied  to  no  other  corporation  of  the  State.  Held,  that  the 
Circuit  Court  of  Appeals  was  not  without  jurisdiction  of  an 
appeal  from  the  order  on  the  ground  that  the  contract  clause  of 
the  Federal  Constitution  was  involved,  which  fact  gave  exclusive 
appellate  jurisdiction  to  the  Supreme  Court,  since  such  claim 
could  only  arise  in  case  the  statute  in  question  was  passed  in 
violation  of  the  provision  of  the  State  constitution,  in  which  case 
it  was  invalid,  without  reference  to  the  question  of  impairment  of 
contract. 

Same — Impairment  of  Contract  Rights — State  Statute. 
But  the  further  contention  in  support  of  said  injunction,  that, 

if  valid,  the  statute  was  an  impairment  of  a  vested  contract  right 
to  charge  a  higher  rate  of  fare,  given  plaintiff  by  the  city  ordin- 

ance under  which  it  constructed  its  road,  involves  the  application 
of  the  contract  clause  of  the  Federal  Constitution,  and  fixes  ex- 

clusive jurisdiction  of  an  appeal  in  the  Supreme  Court.— (City  of 
Indianapolis  v.  Cent.  Trust  Co.,  83  Fed.  Rep..  529.) 

NEW  YORK. — Where  a  street  railway  has  not  obtained  tin- 
consent  of  the  local  authorities  having  control  of  the  highway 
and  the  property  owners  abutting  thereon  to  the  building  of  a 
street  railroad  thereon,  as  provided  by  Railroad  Laws,  §  91,  it 
cannot  maintain  an  action  to  determine  the  'manner  and  the 
compensation  for  crossing  another  railroad,  under  Laws  1890. 
c.  565,  §  12. 

The  commissioners  of  highways  of  a  village,  by  an  instrument 
in  writing  signed  and  acknowledged  by  them  and  duly  filed  in 
the  County  Clerk's  office,  consented  to  the  construction  of  a  street 

STREET  RAILWAY  JOURNAL. 



i6o STREET  RAILWAY  JOURNAL. [Vol.  XIV.    No.  3. 

railway  in  the  highway  to  connect  the  village  with  another  town. 
The  instrument  recited  that,  before  acting  on  the  application, 
public  notice  was  given  thereof,  fixing  the  time  and  place  of  con- 

sidering it,  by  a  notice  published  according  to  law,  for  at  least 
fourteen  days,  in  a  newspaper  published  in  the  village.  Held, 
that  the  instrument  complies  with  the  provisions  of  §  19  of  the 
Railroad  Act. 

It  will  be  presumed  that  the  notice  was  properly  published,  in 
the  absence  of  proof  to  the  contrary. 
Where  a  railway  is  to  be  built  from  within  one  village  to  within 

another,  consent  to  build  in  the  streets  by  the  local  authorities  of 
one  village  is  sufficient  for  the  construction  of  the  road  in  their 
village,  without  proof  of  the  consent  of  the  local  authorities  of 
the  other. 

Consent  of  the  requisite  number  of  abutting  property  owners 
to  the  construction  of  a  railway  on  a  highway,  given  to  certain 
individuals,  and  by  them  assigned  to  a  corporation,  is  not  a  valid 
consent  to  a  building  of  a  track  by  such  corporation,  within  the 
railways  laws.— (Geneva  &  W.  Ry.  Co.  v.  New  York  C.  &  H. 
R.  R.  Co.,  48  N.  Y.  Supp..  842.) 
NEW  YORK.— The  property  of  a  given  rule  or  regulation  of 

a  street  railway  company  is  a  question  of  law  for  the  court. 
A  rule  of  a  street  railway  company  forbidding  passengers  from 

standing  on  the  rear  platform  is  reasonable  and  proper. 
A  street  railway  company  has  the  right  to  enforce  a  rule  pro- 

hibiting passengers  from  standing  on  the  rear  platform  by  expel- 
ling from  the  car  one  who  refuses  to  comply  therewith. 

A  conductor  is  justified  in  enforcing  the  rule  of  a  railway  com- 
pany  prohibiting  passengers  from  standing  on  the  platform 
against  a  passenger  who  stated  that  he  was  suffering  from  nausea, 
and  might  have  to  relieve  himself  by  vomiting;  and  it  is  error 
to  leave  the  question  to  the  jury.  Green  and  Ward,  JJ.,  dissent- 

ing—(Montgomery  v.  Buffalo  Ry.  Co.,  48  N.  Y.  Supp.,  849.) 
PENNSYLVANIA. — Street  railways  may  diverge  from  the 

street  for  a  short  distance  to  avoid  grade  crossings. 
A  steam  railroad  company  stood  by  while  the  tracks  of  a  street 

railroad  company  were  laid  on  an  avenue  nearly  parallel  to  the 
former's  road,  and  on  a  street  which  crossed  said  road  at  right 
angles.  Without  objecting  to  a  grade  crossing,  it  negotiated  with 
the  street  railroad  company  as  to  the  manner  in  which  it  should 
be  made.  When  its  demands  were  acceded  to,  it  objected  to  a 
grade  crossing.  After  its  suggestions  as  to  an  overhead  crossing 
were  accepted  and  acted  on  by  the  street  railroad  company,  and 
the  latter  had  purchased  a  right  of  way,  and  was  proceeding  with 
a  construction  which  would  not  interfere  with  the  operation  of 
the  steam  road,  it,  for  the  first  time,  objected  that  its  property 
rights  were  encroached  upon.  The  injury  to  its  property  was 
infinitesimal.  Held,  that  it  was  not  entitled  to  an  injunction  to 
prevent  the  construction  of  the  overhead  crossing. — (P.  R.  Co.  v. 
Glenwood  &  D.  El.  St.  Ry.,  39  At.  Rep.,  80.) 
NEW  YORK.— The  provision  of  §  73  of  Laws  of  1897,  c.  278 

(Greater  New  York  Charter),  that,  "after  the  approval  of  this 
act,  no  franchise  or  right  to  use  the  streets,  avenues,  parkways,  or 
highways  of  the  city  shall  be  granted  by  the  municipal  assembly 
to  any  person  or  corporation  for  a  longer  period  than  twenty-five 
years,"  etc.,  became  operative  on  May  4,  1897,  and  applied  to  the Board  of  Aldermen,  then  in  office,  notwithstanding  its  reference 
to  a  Municipal  Assembly  which  was  not  to  come  into  existence 
until  January  1,  1898. —  (Gusthal  v.  Board  of  Aldermen  of  City 
of  N.  Y.  Supp.,  652;  see,  also,  Norris  v.  Wurster,  Id.,  656.) 
LOUISIANA. — The  obligation  assumed  by  a  railroad  company 

in  a  contract  between  itself  and  the  City  of  New  Orleans  (through 
which  contract  it  acquired  the  right  of  occupying  with  its  tracks 
certain  streets  in  the  city),  that  it  would  pave  a  certain  portion 
of  one  of  those  streets,  can  be  changed  by  consent  of  the  con- 

tracting parties  so  as  to  substitute  a  different  portion  of  the  street 
for  that  originally  designated,  without  legal  cause  of  complaint 
on  the  part  of  the  owners  of  property  abutting  on  the  portion 
originally  selected  for  paving.  The  city,  both  in  making  the 
original  contract  and  in  modifying  it,  was  acting  in  the  exercise 
of  its  general  administrative  powers,  and  not  in  any  wise  on 
behalf  of  any  special  class  of  citizens  or  property  owners. — 
(Schmitt  v.  City  of  New  Orleans,  21  South.,  24,  48  La.  Ann., 
1440;  State  v.  City  of  New  Orleans,  19  South.,  690,  48  La.  Ann., 
649;  Barber  Asphalt  Paving  Co.  v.  N.  O.  &  C.  R.  Co.,  22  S.  Rep., 
955-) 

U.  S.  COURT. — The  mere  granting  of  consent  by  the  local 
authorities  to  the  building  and  operation  of  a  street  railroad  does 
not  constitute  irreparable  injury  to  abutting  property,  so  as  to 
entitle  an  owner  to  maintain  a  suit  to  enjoin  such  action. 
Under  the  New  York  statutes  authorizing  suits  by  taxpayers 

(Laws  1881,  c.  531;  Laws  1887,  c.  673;  Laws  1892,  c.  301),  although 
the  entire  body  of  taxpayers  in  a  city,  the  city  itself,  and  the  gen- 

eral public  may  be  interested  in  the  result,  a  complainant  cannot 

be  compelled  to  admit  others  as  co-complainants;  and  a  Federal 
court  has  jurisdiction  of  such  a  suit  where  the  requisite  diversity 
of  citizenship  exists  between  the  parties  to  the  record. 

That  section  74  of  the  Greater  New  York  Charter  (Laws  1897, 
C  378),  which  prescribes  the  procedure  in  granting  franchises 
in  the  streets  of  the  city,  took  effect  upon  its  passage,  instead  of 
coming  into  force  with  a  majority  of  the  charter  provisions,  on 
January  1,  1898,  is  not  so  clear  as  to  warrant  a  Federal  court, 
in  the  absence  of  a  construction  by  the  State  courts,  in  restraining 
by  a  preliminary  injunction  the  action  of  the  municipal  author- 

ities in  granting  a  franchise  to  a  street  railroad  in  accordance  with 
the  provisions  of  previously  existing  statutes,  where  such  injunc- 

tion would  have  the  effect  to  prevent  any  action  by  such  author- 
ities during  the  remainder  of  their  official  existence. — (Seccomb 

v.  Wurster,  S3  Fed.  Rep.,  856.) 

U.  S.  COURT. — A  cable  sold  to  a  cable  railway  necessary  to 
keep  the  road  a  going  concern,  the  claim  for  its  price  is  entitled, 
on  the  solvency  of  the  company  and  the  appointment  of  a  re- 

ceiver, to  priority  over  the  mortgage  bonds,  without  showing  any 
diversion  of  income.  And  such  priority  may  be  allowed  though 
more  than  two  years  elapsed  between  the  time  the  cable  was 
furnished  and  the  appointment  of  the  receiver. — (N.  Y.  Guaranty 
&  Indem.  Co.  v.  Tacoma  Ry.  &  M.  Co.,  83  Fed.  Repi,  365.) 

CANADA. — The  plaintiff  was  ejected  from  a  street  car  of  the 
defendants  in  which  he  was  a  passenger,  and  brought  an  action 
to  recover  damages  for  his  ejection. 

The  conductor  who  ejected  the  plaintiff  did  so  because  he  re- 
fused to  take  his  feet  off  the  seat  when  requested  to  do  so,  and 

because  he  used  bad  language. 
Held,  that  the  conductor  had,  upon  the  undisputed  facts,  a 

right  to  eject  the  plaintiff  for  the  misconduct  stated,  and  that  the 
action  should  be  dismissed. — (Davis  v.  Ottawa  Electric  R.  W. 
Co.,  Canadian  Laws  Times,  April,  1897.) 

DELAWARE. — Where  the  charter  of  a  street  railway  com- 
pany provides  that  it  may  cross  any  track  of  any  railroad,  pro- 
vided that  it  conform  to  the  grade  of  the  track  to  be  crossed, 

injunction  will  not  lie  at  the  instance  of  a  steam  railway  company 
to  prevent  said  street  railway  company,  operating  by  electricity 
under  the  trolley  system,  from  stretching  or  extending  its  trolley 
wires  over,  or  from  operating  its  line  of  street  railway  at  grade 
across  the  tracks  of  the  steam  railway  company  at  a  street  cross- 

ing in  a  city. 
Except  under  special  statutes,  the  crossing  by  a  street  railway, 

at  grade,  of  a  railroad's  right  of  way  across  an  existing  highway, 
will  not  be  enjoined  on  the  ground  that  the  great  volume  of 

the  railroad  company's  traffic  and  the  number  of  its  trains  at  such 
crossing  rendered  the  crossing  dangerous. 

An  electric  street  railway,  as  operated  by  the  trolley  system, 
is  not  an  additional  burden  upon  the  soil  in  the  common  high- 
way. 

Where  the  act  of  an  electric  street  railway  in  crossing  com- 
plainant railroad  company's  tracks  on  a  public  highway  does  not 

take  property  of  the  complainant,  and  does  not  work  some  dam- 
age to  it,  differing  in  kind  from  the  damage  which  the  complain- 
ant would  suffer  in  common  with  the  rest  of  the  community, 

it  has  no  standing  to  ask  an  injunction  merely  because  the  re- 
spondent proceeds  ultra  vires,  or  usurps  a  franchise. — (P.  W.  & 

B.  R.  Cor.  v.  Wilmington  City  Ry.  Co.,  38  At.  Rep.,  1067.) 

LIABILITY  FOR  NEGLIGENCE. 

NEW  YORK. — In  an  action  against  a  street  railroad  company 
for  the  death  of  a  five  year  old  boy,  there  was  evidence  that  the 
boy  and  others  were  playing  in  the  street,  and  passing  back  and 
forth  across  the  tracks;  that  the  motorman  had  seen  them  do 
this  three  or  four  times;  that  the  car  approached  at  a  speed  faster 
than  cars  usually  run;  that,  when  the  car  was  29  feet  from  the 
boy,  he  crossed  the  track  in  front  of  it,  and  stopped  4  to  6  feet 
from  the  track,  and  then  turned  to  run  back  across  the  track, 
from  5  to  7  feet  in  front  of  the  car;  that  he  was  struck  by  the 
lifeguard,  fell  upon  it,  was  carried  along  some  distance,  and  was 
finally  jolted  off,  and  the  front  wheels  of  the  car  ran  over  him; 
and  that  the  car  ran  over  60  feet  after  he  was  struck  before  it  was 
stopped.  The  motorman  testified  that  he  saw  the  children  when 
200  feet  away;  that  he  could  stop  the  car  in  30  feet;  that  when  the 
boy  first  crossed  he  turned  off  the  power  and  applied  the  brake, 
and  brought  the  car  under  control;  and  that,  after  the  boy  crossed 
over,  he  immediately  applied  the  power  and  released  the  brake. 
Held,  that  *he  question  of  defendant's  negligence  was  for  the 

jury. It  also  appears  that  when  the  boy  was  3  or  4  feet  in  advance  of 
the  lifeguard,  and  the  car  was  under  control,  and  practically 
stopped,  the  power  was  applied,  and  that  the  boy  then  passed 
over  a  distance  of  4  feet  while  the  car  was  passing  over  the  same 
distance.    Held,  that  the  evidence  did  not  justify  a  charge  that 
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the  jury  could  not  predicate  a  finding  of  negligence  on  the  facts 
that  the  car,  after  leaving  a  certain  avenue,  over  400  feet  from  the 
place  of  'he  accident,  went  on  south  with  the  power  on  and  the 
brake  loose;  that  motorman  saw  said  boy  and  the  other  children 
playing  at  the  side  of  the  street;  that  said  boy  had  run  across  the 
track;  that  the  motorman  then  put  on  the  brake  and  threw 
off  the  power  and  slowed  up  the  car;  that  the  boy  got  safely 
across  the  track,  and  continued  running  after  he  got  east  of  the 
rail;  and  that  then  the  motorman  threw  off  his  brake  and  put 
on  the  power. — (Howell  v.  Rochester  Ry.  Co.,  49  N.  Y.  Supp., 17.) 

PENNSYLVANIA. — Portions  of  a  charge  complained  of 
must  be  considered  in  connection  with  the  other  parts  thereof. 
Where  a  child  suddenly  and  unexpectedly  appears  near  a  street 

car  track  some  distance  from  a  crossing,  under  such  circum- 
stances that  the  driver  of  a  car  cannot  discover  its  presence  in 

time  to  avert  the  accident,  the  company  is  not  liable  for  its 
injury. — Kierzenkowski  v.  Phil.  Tr.  Co.,  39  At  Rep.  220.) 

Legal  Publications* 

The  usefulness  of  a  work  which  is  a  compilation  of  the  essen- 
tial features  of  statutory  law  regulating  corporations,  not  only 

in  the  various  States,  but  in  the  various  countries  of  the  world, 
can  scarcely  be  called  in  question.  Such  a  work  to  the  investor 
in  American  securities,  to  the  business  man  who  deals  with  cor- 

porations in  different  States,  as  every  business  man  does,  to  the 
directors  and  managers  of  corporations,  whose  business  extends 
beyond  the  limits  of  a  single  State,  as  well  as  to  the  lawyer,  is 
almost  an  essential  book.  The  very  fact  that  space  compels  the 
editor  to  condense  and  epitomize,  while  it  renders  the  work  less 
accurate  and  reliable,  has  its  advantages  precisely  as  the  digest 
has  its  uses  quite  apart  and  distinct  from  the  uses  of  a  full  set  of 
legal  reports. 
One  cause  of  constant  misunderstanding,  both  in  the  courts 

.and  out  of  the  courts,  is  the  effect  of  a  decision  in  one  State 
under  one  set  of  statutes  as  authority  in  another  State  where  the 
statutes  are  quite  different;  and,  on  the  other  hand,  oftentimes 
those  in  the  management  of  corporations  and  even  lawyers  fail 
to  take  any  interest  in  or  to  notice  a  decision  in  one  State,  as- 

suming that  its  statutes  are  different  from  the  State  of  their 
domicile;  whereas  a  single  glance  at  such  a  work  as  we  are  now 

considering  may  show  that'  the  laws  were  identical  or  so  similar as  to  make  the  case  one  of  controlling  interest. 
Further,  like  the  digest,  the  work  ever  extends  to  the  reader 

the  opportunity  of  quickly  finding  the  full  text  or  the  statute  he 
desires  to  examine,  or  the  decision  which  is  referred  to  in  the 
notes,  for  the  work  is  extensively  annotated. 

So,  too,  with  regard  to  the  drafting  of  new  statutes  (a  work 
which  is  unfortunately  far  more  prolific  than  it  should  be),  the 
book  is  a  quick  and  ready  guide  to  precedents  to  the  street  rail- 

way men,  for  there  are  150  pages  devoted  to  a  synopsis  of  the 
laws  governing  street  railway  corporations  in  each  of  the  States 
and  Territories  of  the  United  States.  These  pages  contain  anno- 

tations which  purport  to  contain  all  the  important  decisions  of 
the  courts  relating  to  the  matters  treated  of  in  the  statutes.  They 

are'  satisfactory,  so  far  as  they  go,  but  they  fall  short  in  fullness 
of  detail  the  compilation  of  the  general  corporation  law  which 
precedes  it. 

In  a  work  of  its  title  it  would  seem  to  us  that  a  greater  amount 
of  space  should  be  given  to  street  railway  corporation  law,  and 
chapters  should  be  added  epitomizing  the  statutory  law  of  railroad 
corporations  in  general  as  well  as  upon  the  law  of  banking  and 
insurance  corporation  law,  e.  g.,  the  practice  of  the  United  States 
Patent  Office  and  the  patent,  trademark  and  copyright  laws  of 
the  world.  An  examination  of  the  street  railway  law  reveals  the 
fact  that  in  two  States,  Delaware  and  Rhode  Island,  street  railway 
companies  are  organized  by  special  legislation,  while  in  three, 
Georgia,  Louisiana  and  Nebraska,  they  are  organized  under  the 
general  railroad  act,  and  in  thirteen,  by  special  acts,  to  wit,  Ala- 

bama, Arkansas,  California,  Connecticut,  Indiana,  Maine,  Massa- 
chusetts, Michigan,  New  Hampshire,  New  Jersey,  New  York, 

Ohio  and  Pennsylvania. 
In  all  the  other  States  the  street  railroad  companies  are  organ- 

ized under  the  general  business  corporation  act;  although,  of 
course,  in  some  of  these  States  there  are  special  provisions  relat- 

ing only  to  street  railway  companies.  From  the  above,  the  gen- 
eral tendency  of  legislation,  in  the  larger  and  more  popular 

States,  would  seem  to  be  the  enactment  of  statutes  making  the 
street  railway  corporation  sui  generis. 
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Program  of  the  Boston  Convention 

The  secretary  of  the  American  Street  Railway  Association  has 
is-ued  during  the  past  month  official  notification  of  the  plans  for the  Boston  Convention.    From  it  the  following  is  taken: 
The  seventeenth  annual  meeting  of  this  association  will  he  held 

at  the  Massachusetts  Charitable  Mechanics' Association  Hall,  Bos- 
ton, Mass.,  Sept.  6,  7,  8,  9,  1898.  This  early  date  was  chosen  by 

the  executive  committee,  as  it  was  the  only  week  until  late  in 
December  that  the  hall  could  he  obtained.  This  will  fie  a  special 
meeting,  but  will  lake  the  place  of  the  regular  one.  It  is  expected 
to  have  a  very  large,  if  not  the  largest,  exhibit  of  railway  appli- 

ances ever  shown  to  this  association.  The  headquarters  of  the  as- 
sociation will  he  at  the  Hotel  Brunswick.  Hotel  Vendome  is 

managed  by  the  same  parties,  and  will  he  used  in  connection  with 
the  Brunswick. 

HOTELS  AND  KATES. 
Brunswick,  American  plan   $4.00  per  day  and  up 
Vendome,  "    4.00        "  " 
Copley  Square,  European    2.00        "  " 
Nottingham,     "  "    2.00        "  " 
Victoria,  "    2.00  " 
Touraine,  "    2.00        "  " 
Parker,  "    2.00        "  " 
Young's,  "    2.00        "  " 
Thorndyke,       "  "    2.00        "  " 
The  five  mentioned  are  within  five  (5)  minutes'  walk  of  the 

hall;  the  others  are  down  town,  with  street  cars  to  the  door  of  the 
hall.  The  executive  committee  advises  all  who  desire  rooms  to 
apply  at  once,  as  the  rooms  at  the  Brunswick  and  Vendome  are 
limited,  hut  no  rooms  will  be  assigned  until  March  15,  and  will 
be  assigned  in  the  order  in  which  applications  are  received.  Rail- 

road rates  will,  in  all  probability,  he  as  before — one  and  one-third 
fare  for  the  round  trip,  due  notice  of  which  will  be  mailed  in  time. 

Papers  will  be  read  on  the  following  subjects:  "Maintenance 
and  Equipment  of  Electric  Cars  for  Street  Railways;"  "To  What 
Extent  Should  Street  Railway  Companies  Engage  in  the  Amuse- 

ment Business;"  "Underground  Electric  Roads — Construction  and 
Management;"  "Carrying  of  U.  S.  Mail  on  Street  Railways;" 
"Comparative  Earnings  and  Economy  of  Operation  Between  Sin- 

gle and  Double  Track  Cars  for  City  Use;"  "How  to  Care  for  Re- 
turn Current;"  "Inspection  and  Testing  of  Motors  and  Car  Equip- 

ment by  Street  Railway  Companies." The  annual  dinner  will  be  held  at  the  Hotel  Brunswick.  Thurs- 
day evening,  Sept.  8. 

NEWS  OF  THE  HONTH 

The  Market  Street  Railway  Company  is  equipping  its  cars  with 
finders. 

The  Flatbush  and  Nostrand  Athletic  Club,  composed  of  em- 
ployees of  the  Flatbush  division  of  the  Brooklyn  Heights  Rail- 

road Company,  held  its  second  entertainment  at  the  club  house 
at  Flatbush  and  Vernon  Avenues  on  Feb.  10.  The  entertainment 

w  as  furnished  mainly  by  members  of  the  club,  and  was  highly  sat- 
isfactory to  those  who  witnessed  it. 

The  employees  of  the  Mahoning  Valley  Railway,  of  Youngs- 
town,  O.,  gave  an  entertainment  under  the  auspices  of  the  em- 

ployees' room  committee,  in  the  rooms  at  the  power  station  on 
the  23d  of  February. 

The  Cleveland  (O.)  Street  Radway  Employees'  Beneficial  Asso- 
ciation held  its  eleventh  annual  prize  masquerade  ball  at  Red 

Cross  rink  on  the  evening  of  Washington's  Birthday,  Feb.  22.  A 
very  pleasant  time  was  enjoyed  by  all  present. 

The  conductors  of  the  Lynn  &  Boston  Railroad  of  Boston. 
Mass.,  will  hereafter  be  required  to  secure  themselves  to  the  com- 

pany by  obtaining  two  bondsmen,  each  bond  amounting  to  $150, 
making  $300.  No  bondsman  will  be  accepted  by  the  company 
who  has  not  at  least  $1000  worth  of  real  estate.  Previously  the 
conductors  have  deposited  $50  with  the  company  as  a  guarantee 

of  good  faith. 
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The  Hartford  (Conn.)  Street  Railway  Company  is  now  build- 
ing a  new  car  house,  which  will  probably  be  the  largest  street  rail- 
way car  house  in  New  England.  The  building  will  be  300  ft.  x  198 

ft.,  and  fourteen  tracks  will  be  laid  the  entire  length  of  the  floor, 

furnishing"  storage  room  for  about  100  cars. 

As  announced  in  the  last  issue  of  the  StrEUT  Railway  Journal 

the  electric  cars  of  the  Brooklyn  street  railway  systems  are  mak- 
ing regular  trips  across  the  Brooklyn  Bridge.  Under  the  terms 

of  the  contract  with  the  Bridge  Trustees,  the  street  railway  com- 
panies were  to  pay  five  cents  toll  for  each  car  crossing  the  bridge. 

Up  to  the  present  time  the  conductors  of  each  car  have  paid  this 
toll,  but  a  rather  novel  mechanical  device  will  soon  be  installed 

for  automatically  counting  the  number  ol  cars  that  pass  each  day. 
This  will  be  accomplished  by  insulating  a  section  about  60  ft.  long 
of  the  main  trolley  wire.  This  insulated  section  will  be  fed  direct 
from  a  feeder,  and  the  circuit  in  passing  from  the  feeder  to  the  in- 

sulated section  will  actuate  an  electro-magnet,  which  in  turn  will 
actuate  a  recording  mechanism.  Of  course  the  magnet  will  only 
be  actuated  when  a  car  comes  into  the  insulated  section,  and  in 

this  way  a  correct  count  of  the  total  number  of  cars  passing  will 
he  obtained. 

The  Nassau  Electric  Railroad,  of  Brooklyn,  N.  Y.,  has  been 

making  a  number  of  interesting  experiments  in  order  to  deter- 
mine the  average  distance  in  which  an  electric  car  equipped  with 

ordinary  hand  brakes  can  be  stopped  at  different  speeds.  It  was 
found  that  a  well-trained  motorman  under  usual  conditions 
should  be  able  to  stop  a  car  running  ten  miles  an  hour  within 
fifteen  feet  if  necessary. 

The  street  railway  employees  of  Detroit  have  held  a  number  of 
meetings  to  protest  against  the  introduction  of  a  United  States 
mail  system  on  the  street  railways  lines  of  that  city.  The  protest 
is  founded  on  the  fact  that  if  the  mails  are  carried  by  the  street 
carsit  will  give  the  companies  a  great  advantage  in  case  ot  a  strike 
as  United  States  troops  can  be  called  in  to  keep  the  cars  running. 

The  Boston  Elevated  Railway  Company  has  an  unusually 
complete  method  of  examining  all  men  that  are  employed  as 
conductors  or  motormen  on  its  lines.  This  includes  examination 
as  to  mental,  moral  and  physical  qualities,  and  all  applicants  must 
pass  a  high  average  in  all  these  requirements.  In  addition  to  this, 
the  company  pays  a  high  rate  of  wages  and  the  hours  of  work  are 
short.  In  this  way  the  company  has  at  all  times  an  intelligent, 
competent  and  satisfied  force  of  employees. 

A  contemporary  prints  the  following  letter,  which,  it  is  stated, 
was  received  by  a  Chicago  concern.  The  letter  speaks  for  itself: 

"Dear  Sir — I  wrote  you  for  circulars  of  canned  Electricity  in  an 
order  invoiced  No.  49531.  and  You  wanted  more  of  the  Particulars 
oi  what  I  wanted  it  for.  I  have  read  of  electricity  that  is  sold 
every  morning  in  cities  (the  same  as  milk,  gasoline,  ice,  etc.)  in 
cans,  to  run  sewing  machines,  churns,  &  small  house  hold  articles, 
and  there  is  bicicles  run  with  electricity  of  cans  of  some 
kind.  The  reason  I  wrote  you  was  I  thought  there  was  electricity 
generated  from  dynamo  motors  and  put  up  &  sold  in  cans,  & 
it  would  be  light.  I  expect  to  want  something  that  will  develop 
about  2  horse  power  &  be  as  light  as  possible  to  experiment  in 

aerial  navigation." 

A  Canadian  paper  prints  the  following:  "There  are  569  miles  of 
electric  railway  in  Canada,  exclusive  of  those  in  British  Colum- 

bia. The  train  mileage  run  in  1896  was  21,917,151,  and  the  number 
of  passengers  carried  was  73,496,069.  The  total  capital  and  bonded 

debt  was  £4,600,000." 

The  Montreal  Street  Railway  Company  is  circulating  the  fol- 
lowing notice:  "Sealed  tenders,  marked  'Tender  for  Advertising 

Privilege,'  addressed  to  the  Montreal  Street  Railway  Company, 
Montreal,  Can.,  will  be  received  up  to  the  first  of  April  next  for 

the  privilege  of  advertising  in  the  company's  cars.  The  conditions 
under  which  the  said  privilege  would  be  granted  may  be  had  upon 
application  to  Martin  II.  Watts,  secretary,  at  the  office  of  the 
company,  in  Montreal.  The  company  does  not  bind  itself  to  ac- 

cept the  highest  or  any  tender." 

The  special  committee  appointed  by  Gov.  Wolcotl  of  Massachu- 
setts to  investigate  the  relations  between  cities  and  towns  and 

street  railway  companies  has  presented  its  report  to  the  Legisla- 
ture. A  radical  change  in  the  method  of  taxing  street  railway 

corporations  is  proposed,  and  while  municipal  ownership  of  tracks 
is  favored,  private  ownership  of  equipment  and  cars  is  held  to  be 
preferable  to  municipal  management  of  the  entire  street  railway 
business. 

The  St.  Lawrence  Power  Company,  of  Massena,  N.  Y.,  has  cer- 
tified to  the  Secretary  of  State  that  the  whole  amount  of  its  capi- 

ta! stock  of  $6,000,000  has  been  paid  in.  The  certificate  is  signed 
foi  the  company  by  William  C.  Bane,  president,  S.  M.  Gardner 
Stewart  and  C.  H.  Reese. 

A  number  of  bills  affecting  street  railways  have  been  introduced 
recently  in  the  New  York  Legislature.  Among  these  may  be 
mention  a  bill  to  compel  street  railway  companies  in  cities  of 
the  second  class  to  give  passengers  who  are  compelled  to  stand 
while  a  car  goes  five  or  more  blocks  tickets  entitling  them  to  an- 

other ride.  One  to  compel  all  railroad  companies  in  the  Borough 

of  Manhattan,  operating  by  cable  or  electricity_,  to  have  two  con- 
ductors on  every  car  between  the  hours  of  6  A.  M.  and  9  A.  M., 

12  noon  and  2  P.  M.,  and  4  P.  M.  and  8  P.  M.  One  of  the  con- 
ductors to  be  qualified  to  act  as  motorman.  A  penalty  of  $25  per 

car  is  provided  for  any  violation  of  the  law.  Another  provides 
that  all  cars  on  a  line  of  railroad  in  New  York  City  running  less 
than  the  entire  length  of  the  road  are  to  have  a  sign  on  them 
showing  their  final  destination,  and  in  case  there  is  no  such  sign 
to  run  to  the  end  of  the  line.  A  penalty  of  $100  is  provided  for 
any  violation  of  this  act. 

Foreign  Notes 

The  town  council  of  Llandudno,  Wales,  has  under  considera- 
tion the  granting  of  rights  of  way  to  the  Great  Orme  Electric 

Tramway.    E.  W.  Johnson  represents  the  promoters  of  this  road. 

An  electric  railway,  to  run  from  Flamborough  to  Budlington, 
England,  is  under  consideration,  and  the  prospects  are  that  a 
franchise  will  be  granted. 

Lightning,  of  London,  prints  the  following:  "The  Corporation 
of  Hull,  England,  is  taking  up  the  tramway  question  in  earnest. 
Powers  to  borrow  £270,000  on  tramways  account  are  to  be 
sought,  and  a  tender  has  been  conditionally  placed  with  Siemens 
Bros.  &  Co.,  at  £42,228,  for  the  equipment  of  an  electric  line. 
This  is  no  doubt  the  beginning  of  a  big  municipal  system  of 

electric  traction." 

The  Town  Council  of  Beaumaris,  Wales,  recently  took  up  the 
subject  of  the  proposed  electric  tramway  from  Beaumaris  to 
Llanfair.  Local  option  seems  to  be  in  favor  of  the  project,  but 

further  discussion  was  postponed  until  April.  Theophilus  Row- 
lands, of  Anglesea,  Wales,  is  the  chief  mover  in  the  new  scheme. 
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At  a  recent  conference  between  the  Tramways  and  the  Lighting 

'Committees,  held  to  consider  the  proposals  of  A.  B.  Holmes,  the 
city  electrical  engineer,  for  erecting  a  new  power  house  so  as  to 
deal  with  the  coming  demands  for  electric  traction,  street  light- 

ing and  machine  driving,  the  plans  were  referred  to  Dr.  Hopkin- 
son  for  report. 

The  joint  report  of  Mr.  Blackman  and  of  gas  engineer  on  ex- 
tending the  electric  supply  to  the  west  end  of  Aberdeen  has  been 

submitted  to  Prof.  Kennedy  for  his  opinion.  To  deal  with  this 
•distant  part  of  the  city  it  will  be  necessary  either  to  build  a  gen- 
crating  station  on  the  spot  or  to  install  a  high-tension  plant  at  the 
existing  works,  and  in  view  of  the  probable  introduction  before 

long  of  electric  traction,  Mr.  Blackburn  thinks  that  a  high-tension 
continuous-current  system  would  be  most  suitable. 

The  Municipal  Council  of  Grenoble,  France,  has  had  under  con- 
sideration for  some  time  the  question  of  awarding  franchises  for 

•electric  railways  presented  by  the  Grenoble  Electric  Tramway 
Company.  A  decision  has  just  been  announced  in  favor  of  grant- 

ing franchises,  which  include  four  city  lines  and  two  suburban 
lines. 

The  tramway  mileage  in  Hamburgh  is  now  188  km.,  all  of 
which  was  installed  by  the  Union  Elektricitats  Gesellschaft. 

The  ''Elektrotechnische  Zeitschrift,"  of  Berlin,  for  Jan.  6,  prints 
some  very  interesting  statistics  concerning  the  street  railways  of 
Germany.  The  paper  gives  the  following  table,  showing  the 
growth  in  the  number  of  towns  in  that  country  in  which  electric 
tramways  have  been  built. 
Number  of  towns  in  which  tramways  were  in  operation: 
Year. 

1891    3 
1892    5 
1893    11 
1894    20 
1895    32 
1896   44 
1897  (September)    56 

In  addition  to  the  fifty-six  towns  given  for  September  of  last 
year,  there  were  thirty-four  other  towns  at  the  beginning  of  that 
month  where  electric  tramways  were  either  in  progress  or  finally 
decided  upon,  while  in  thirty  other  towns  extensions  of  existing 
lines  were  either  being  carried  out  or  were  projected.  At  the  close 

of  1897  eight  of  the  lines  promoted  in  the  thirty-four  towns  in 
question  had  been  completed,  so  that  on  Jan.  1,  1898,  no  less  than 
sixty-four  towns  were  in  possession  of  electric  tramways.  On 
Sept.  1,  1897,  there  were  in  operation  840  miles  of  tramways,  2,255 
motor  cars  and  1,601  trail  cars.  The  total  capacity  of  all  the  pow- 

er stations  require  to  operate  this  mileage  is  about  24,920  k.w. 

A  standard  gage  electric  railway  has  been  built  from  the  town 
of  Trossingen  in  Germany  to  the  railway  station  bearing  that 
name,  a  distance  of  2.8  miles,  with  no  gradient  exceeding  3  per 

cent.  According  to  the  "Elektrotechnische  Zeitschrift"  the  power 
house  will  contain  two  Korting  gas  engines,  each  of  100  h.p.,  two 
75  h.p.  dynamos,  and  a  battery  of  300  cells,  for  the  railway  service, 
and  two  more  dynamos  and  a  battery  of  124  cells,  for  the  supply 
of  light  and  power  in  the  Trossingen  district.  There  will  be  two 
motor  cars,  each  equipped  with  two  40  h.p.  motors.  It  is  expected 
that  the  railway  will  be  opened  in  September. 

The  "Electric  Engineer,"  of  London,  prints  the  following:  The 
Wann  See  Railway,  for  which  there  was  lately  issued  a  prize  com- 

petition for  proposals  to  enable  the  increased  traffic  to  be  coped 
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with,  is  to  be  worked  by  electricity  if  the  trials  now  to  be  made 
are  successful.  The  line,  which  is  about  7JX  miles  long,  is  be- 

tween Berlin  and  Zchlendorf.  The  trial  train  is  expected  to  make 
fifteen  double  journeys  per  day  with  a  load  of  210  tons.  The  cur- 

rent is  to  be  conducted  to  the  train  by  a  special  conductor  rail 
1  ft.  above  the  edge  of  the  running  rails.  The  conductor  rails  will 
be  carried  upon  insulators  placed  four  or  five  yards  apart.  The 
latter  will  be  fixed  upon  wooden  saddles,  which  will  be  firmly  at- 

tached to  the  ends  of  the  sleepers.  The  return  current  will  pass 
through  the  running  rails.  The  compressed-air  brake  now  in  use 
is  to  be  retained:  the  air  will  be  pumped  by  electromotors,  but 
trials  will  also  be  made  with  an  electrical  brake.  The  line  current 
will  be  used  to  light  the  carriages.  Accumulators  on  the  cars  will 
be  employed  to  prevent  extreme  fluctuations  in  the  light. 

The  following  extract  from  the  presidential  address  of  John  S. 
Raworth,  president  of  the  Northern  Society  of  Electrical  Engi- 

neers of  England,  will  be  of  interest:  "The  total  mileage  of  elec- 
trically-worked tramways  in  Great  Britain  is  now  93.  The  pro- 

jected lines,  however,  amount  to  no  less  than  340  miles  in  length, 
and  the  capital  required  for  their  equipment  will  certainly  not  be 
less  than  £3,000,000.  But  even  this  large  amount  of  prospective 
business  represents  only  the  beginning  of  the  demand.  Very  soon 
horse  traction  will  be  superseded  by  electricity  on  the  whole  1000 
miles  of  tramway  now  existing;  and  in  addition  to  this,  London 
will  be  honeycombed  with  subterranean  electric  railways,  and  pro- 

vincial towns  will  adopt  systems  of  surface  tramways  far  more 
elaborate  and  extensive  than  those  which  now  exist,  even  if  they 
have  to  widen  their  streets  to  accommodate  them.  There  is  already 
sufficient  indication  of  what  is  coming  in  the  attitude  of  Manches- 

ter, Leeds,  Sheffield  and  Glasgow.  The  fact  is,  that  electric  trams 
pay  both  the  owner  and  the  user;  wherever  they  run  no  one  can 
afford  to  walk,  except  for  exercise,  for  the  saving  of  time  is  enor- 

mous. Even  in  England,  where  the  eight-mile-an-hour  rule  is 
in  force,  there  does  not  appear  to  be  any  difficulty  in  getting  over 

the  ground."  — ̂ »   

New  Equipments  for  New  York 

During  the  last  month  the  Metropolitan  Street  Railway  Com- 
pany, of  New  York  awarded  a  number  of  important  contracts  for 

rolling  stock  for  its  new  conduit  line,  rapidly  approaching  com- 
pletion. It  is  understood  that  the  order  for  cars  was  given  to  the 

John  Stephenson  Company  and  the  J.  G.  Brill  Company,  that  the 
truck  order  was  awarded  the  Peckham  Truck  Company  and  the 
J.  G.  Brill  Company,  and  that  for  the  motors  was  given  the 
General  Electric  Company.  The  E.  P.  Allis  Company  was  also 
awarded  an  order  for  six  4000  h.p.  engines. 

Electrical  Exhibition  in  New  York 

The  Electrical  Exhibition  Company,  which  is  conducting  the 
electrical  and  kindred  industries  exhibition  to  be  held  at  Madison 
Square  Garden,  New  York,  in  May,  1898,  reports  that  over  100 
companies  throughout  the  country  have  signified  their  intention 
to  make  exhibits  at  the  next  show.  This  number  is  more  than 
five  times  as  great  as  the  number  that  had  been  secured  at  a 
corresponding  period  before  the  last  show. 
Some  very  interesting  exhibits  in  electric  railway  work  will 

be  made  at  Madison  Square  Garden,  including  several  ingenious 
methods  of  perfecting  the  conduit  electric  and  third-rail  systems. 
Among  these  will  be  an  operative  exhibition  consisting  of  a  sec- 

tion of  conduit  electric  road,  with  yokes,  tracks,  etc.,  blocked  up 
above  the  floor  of  the  exhibition  hall,  showing  the  method  of 
picking  up  the  current,  etc.  This  will  be  a  complete  reproduc- 

tion of  a  section  of  the  system  as  in  use  on  Madison  Avenue,  New 
York,  with  one  of  the  new  cars  in  actual  operation.  This  exhibi- 

tion will  be  made,  in  addition  to  their  displays,  by  the  John 
Stephenson  Company,  Ltd.,  Peckham  Motor  Truck  and  Wheel 
Company,  Walker  Company,  Gold  Car  Heating  Company  and 
other  companies  who  furnish  supplies  and  material  in  connection 
with  this  class  of  work. 
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The  Manufacture  of  Air  Brakes 

That  the  popularity  of  air  brakes  in  steam  railroad  service  prom- 
ises to  be  repeated  in  the  electric  railway  field  seems  to  be  indi- 

cated by  the  comparatively  large  number  of  brake  equipments 
which  the  factories  devoted  to  their  construction  are  putting  on 
the  market.  The  application  of  these  brakes  has  naturally  been 
made  first  to  heavy  interurban  and  elevated  railroad  cars,  where 
the  inefficiency  of  the  ordinary  hand  brake  is  most  clearly  appar- 

ent, but  other  companies  are  investigating  the  subject,  and  a  con- 
siderable number  of  them  have  already  declared  themselves  in  fa- 

vor of  a  power  brake. 

FIG.  1, — MACHINE  SHOP 

occupies  a  space  of  about  120  ft.  x  60  ft.  Fig  2  shows  the  assem- 
bling department,  with  a  capacity  of  assembling  eighteen  sets  of 

apparatus  at  a  time.  This  room  measures  100  ft.  x  40  ft.,  and  the 
machines  shown  in  the  engraving  are  some  intended  for  use  on 
the  Alley  Elevated  Electric  Line  of  Chicago. 

Fig.  3  gives  a  view  of  the  armature  department,  and  Fig.  4  the 
testing  room.  These  two  departments,  with  the  pattern  shop  and 
offices  of  the  company,  are  on  the  second  floor  of  the  building. 
The  testing  room  is  fitted  for  thoroughly  testing  all  the  compres- 

sors, engineers'  valves  and  other  parts  of  the  apparatus. 
A  thorough  test  is  made  of  each  individual  motor  compressor, 

both  for  capacity  in  free  air  per  minute,  for  current  consumed 
and  for  temperature  of  both  armature  and  fields,  as  well  as  for 

FIG.  2. — ASSEMBLING  DEPARTMENT 

FIG.  3.— ARMATURE  ROlM 

±he  accompanying  engravings  were  taken  in  the  shops  and  of 
the  apparatus  of  the  Christensen  Engineering  Company,  and  give 
a  good  idea  of  the  facilities  possessed  by  this  company  for  manu- 

facturing, and  of  its  latest  type  of  independent  motor-driven  com- 
pressor brake  system.  The  output  of  the  company's  shops,  which are  in  Milwaukee,  is  three  independent  motor  equipments  and  7 

axle-driven  equipments  a  day.  The  company  manufactures  in  its 
own  shops  all  its  apparatus,  including  the  electric  motors  for  driving 
the  compressors  in  the  independent  system.  These  motors  vary 
in  capacity  from  2  h.p.  to  10  h.p.,  according  to  the  size  of  the 
compressors.  The  details  of  the  manufacture  are  under  the  direct 
supervision  of  N.  A.  Christensen,  M.  E.,  the  inventor  of  the  brake, 
who  is  an  authority  on  all  matters  connected  with  this  branch  of 
electric  railway  service.  Mr.  Christensen  has  had  a  long  experience 
in  electric  railway  air  brakes,  having  been  engaged  in  their  manu- 

facture since  1892,  and  much  of  the  success  of  the  brakes  which 
bear  this  name  is  due  to  his  energy  and  mechanical  skill. 

Fig.  1  shows  a  view  of  the  machine  shop,  where  only  a  few  of 
the  machines  of  the  entire  plant  are  shown.    This  machine  shop 

FIG   4  —TESTING  ROOM 

speed.  Each  compressor  has  its  own  number,  -1  -"-bond- 
ing test  sheet  is  filled  out  showing  all  the  particulars  of  the  test. 

These  test  sheets  are  kept  on  file  and  give  a  complete  record  of 
the  machines  from  which  they  are  taken.  All  of  the  motors  are 
tested  with  current  of  550  volts,  and  all  of  the  cylinders,  pipes, 
valves,  etc.,  with  an  air  pressure  of  90  lbs.  per  sq.  in.  This  90  lbs. 
pressure  is  that  generally  used  in  the  main  reservoir  of  the  auto- 

matic air  brake  system,  but  for  the  straight  air  system  the  pressure 
usually  employed  is  70  lbs.  per  sq.  in.  In  this  room  the  automatic 
controllers  are  also  tested  and  set.  The  company's"  controller  is 
brought  down  to  the  simplest  possible  construction  and  has  been 
found  to  be  reliable  under  all  circumstances  of  ̂ u*v  regardless  of 
temperature  or  other  exterior  causes.  It  is  so  arranged  that  when 
the  maximum  pressure  is  reached  the  motor  is  stopped,  and  when 
the  minimum  pressure  is  reached  the  motor  is  started.  The  action 
of  the  controller  is  without  resistance,  and  the  arc  caused  by  the 
breaking  of  the  circuit  is  extinguished  by  an  air  blast  which  is  di- 

rected against  the  arc  at  the  right  moment  with  the  full  force  of 
the  pressure  in  the  main  reservoir.    The  variation  between  the 
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maximum  and  minimum  pressure  is  from  8  to  10  lbs.  The  solution 
of  the  problem  for  making  a  successful  automatic  controller  to 
work  under  these  conditions  has  been  one  of  the  hardest  encount- 

ered in  working  out  this  whole  apparatus. 
Fig.  5  shows  the  independent  motor  compressor,  type  No.  1, 

boxed  in,  and  with  forgings  all  in  place,  ready  to  bolt  to  the  lower 
part  of  the  car  body.  This  box  is  about  21  ins.  cube,  and  with  mo- 

tor compressor  and  forging  complete,  weighs  in  the  neighborhood 
of  400  lbs.  Fig.  6  shows  the  box  of  the  motor  compressor  partly 
opened,  when  access  is  readily  had  to  the  air  valves  as  well  as  to 
the  commutator  and  brushes,  simply  by  doors  which  are  easily 
opened  at  any  time  without  taking  the  car  over  a  pit.  The  at- 

tachment is  sometimes  made  to  the  floor  of  the  car  and  sometimes 
the  motor  compressor  is  placed  on  the  platform.    The  former 

changeable  electric  headlight."  It  can  be  changed  from  one  end  of 
the  car  to  the  other  without  the  slightest  trouble,  so  that  but  one 
headlight  is  required  for  each  car.  The  set  of  headlights  used  on 
the  winter  cars  can  be  changed  to  the  summer  cars  as  easily  as 
can  the  controller  handles.  Inexpensive  electrically  connected 
sockets  are  fastened  to  the  dashboards  without  cutting,  and  by 
simply  inserting  the  contact  stem  of  the  headlight  into  either 
socket  the  lamp  lights.  The  manufacturers,  Crouse-Hinds  Electric 
Company,  claim  that  an  open  and  closed  car  can  be  equipped  at 
less  cost  with  these  headlights  than  either  car  could  be  with  fixed 
lights,  particularly  if  the  cars  run  either  end  front  and  require  a 
light  on  either  dash.  In  this  case,  the  summer  car  and  the  win- 

ter car  would,  with  fixed  lights,  require  two  each,  or  four  head- 
lights in  all,  while  with  the  Syracuse  changeable  headlight,  one 

FIG.  7.— COMPRESSOR  WITH  MOTOR  REMOVED 

plan  is  used  on  the  Alley  L  road  of  Chicago,  the  latter  on  the  Met- 
ropolitan L  and  Lake  Street  L  roads  of  Chicago,  and,  as  a  gen- 

eral rule,  on  interurban  electric  cars. 
Fig.  7  shows  the  motor  compressor  with  the  motor  removed 

and  the  two  single  acting  plungers,  and  the  manner  in  which  they 
are  operated  from  the  crank  shaft  by  connecting  rods  is  clearly 
illustrated.  The  interior  part  of  this  compressor  case  is  partly 
filled  with  oil,  by  which  all  the  moving  parts  of  the  compressor  are 
constantly  lubricated.  The  motor  base,  together  with  the  gear 
case,  forms  a  complete  enclosure  for  this,  and  thus  not  only  se- 

cures perfect  lubrication  at  all  times,  but  does  away  with  the  neces- 
sity of  constant  attention.  As  the  oil  in  this  case  needs  replenish- 

ment or  renewal  only  at  long  intervals,  it  is  introduced  into  the 
compressor  through  a  fitting  shown  on  the  left  hand  side  of  this 
engraving.  The  aperture  in  this  fitting  is  closed  up  by  a  screw 
plug. 

Fig.  8  shows  the  engineer's  valve,  piping  and  air  gage, 
as  arranged  in  the  vestibule  of  a  car.  In  this  instance  the  appara- 

tus shown  is  that  used  on  the  South  Side  Alley  L,  in  Chicago, 
for  which  this  company  is  at  present  filling  an  order  for  120  com- 

plete air  brake  equipments,  arranged  and  adapted  for  the  Sprague 
multiple  unit  system. 

Electric  Headlights  for  Street  Cars 

NEW  OIL  FILTER 

headlight  and  four  inexpensive  sockets  would  meet  the  same  re- 
quirements. This  company's  goods  are  well  spoken  of,  and  the 

company  reports  that  it  is  crowded  with  orders. 

A  New  Principle  in  Oil  Filters 

An  electric  headlight  for  street  cars,  embracing  several  points  of 
merit  and  some  very  distinctive  features,  is  known  as  the  "Syracuse 

The  accompanying  illustration  shows  an  oil  filter,  which  em- 
bodies a  number  of  entirely  new  features,  and  which,  it  is  claimed, 

will  effect  a  very  large  saving,  both  in  waste  oil  and  in  the  friction 
of  engine  bearings  due  to  the  use  of  gritty  oil.  The  main  purify- 

ing medium  employed  in  this  filter  is  a  low  initial  heat  by  ex- 
haust or  live  steam,  which  is  admitted  into  the  steam  jacket  at 

the  left  hand  side,  as  will  be  seen  from  the  cut. 
This  filter  is  so  arranged  that  it  first  thoroughly  strains  the  dirty 

oil  and  then  allows  it  to  settle.  This  settled  oil  is  heated  to  150 
degs.,  or  over,  with  a  low  initial  heat  of  less  than  200  degs.,  and 
is  then  passed,  while  still  hot,  through  a  suitable  filtering  me- 

dium. This  purified  oil  is  then  run  into  a  chamber  to  allow  it  to 
cool  before  using.  The  heat  as  applied  to  the  oil  after  it  has 
passed  through  the  first  straining  material,  thins  it  and  makes  it 
bright  and  clear,  causing  all  water  and  heavier  impurities  to  be- 

come separated  and  precipitated  on  the  bottom  of  the  refining 
chamber,  whence  they  are  readily  withdrawn  through  dirt  faucets 
provided  for  that  purpose.  This  makes  the  apparatus  practically 
self-cleaning. 

After  leaving  the  heating  chamber  and  parsing  through  the  sec- 
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ond  filtering  material,  the  oil  comes  from  the  apparatus  in  as  near 
its  original  refined  condition  as  is  possible  to  make  it.  This  filter 
is  known  as  the  "'Famous,"  and  is  manuiactured  by  the  Famous 
Filter  Company. 

New  Combination  Saw  and  Dado  Machine 

In  the  accompanying  illustration  is  shown  a  new  combination 
saw  and  dado  machine,  which  has  been  placed  on  the  market  by 
J.  A.  Fay  &  Company.  This  machine  is  designed  for  use  in 
shops  where  light  ripping,  cutting  off,  mitering,  grooving  and  da- 

SAW  AND  DADO  MACHINE 

doing  is  done,  and  the  manufacturers  think  its  construction,  sim- 
plicity and  the  variety  of  work  it  will  perform  will  commend  it 

to  every  practical  machine  operator. 
The  frame  is  of  iron,  with  complete  sides  and  ends  accu- 

rately planed  at  the  joints  and  securely  bolted  together.  The 
table  is  of  iron  planed  perfectly  true,  and  is  48  ins.  x  36  ins.  It  is 
made  in  two  sections,  being  divided  at  the  saw  line.  The  section 
at  the  left  hand  is  gibbed  to  the  frame  and  slides  to  and  from  the 

saw,  being  operated  by  the  lever  at  the  operator's  hand.  This permits  the  use  of  heads  of  special  saws  for  cutting  grains  or 
grooves  of  various  widths.  A  hand  wheel  and  screw  below  this 
lever  serve  as  a  stop  for  always  bringing  the  table  to  a  deter- 

minate point. 

Extensive  Mountain  Electric  Road  in 
Switzerland 

about  3,500,000  fr.  On  account  of  the  grades  the  Abt  rack  system* 
will  be  employed. 

Water  power  will  be  used  to  generate  the  current,  and  will  be- 
furnished  by  two  250  h.p.  turbines,  which  will  operate  under  a. 
head  of  about  100  m.  The  generators,  which  will  be  built  by 
Brown,  Boveri  &  Company,  will  have  twelve  poles,  and  will  sup- 

ply a  5,400  volt  current,  with  forty  cycles  per  second.  This  volt- 
age will  be  reduced  to  about  540  volts  on  the  trolley  wire. 

The  two  trolley  wires  will  be  eight  m.m.  in  diameter,  and  placed, 
forty  cm.  apart.  Each  of  the  electric  locomotives,  of  which  there 
will  be  two,  will  weigh  about  10.5  tonnes,  and  each  will  be 
equipped  with  two  3-phase  motors.  The  motors  will  be 
geared  down  to  the  rack  in  the  ratio  of  12  to  1,  and  the  locomo- 

tive will  have  a  speed  of  seven  k.m.  per  hour.  Each  train  will 
consist  of  one  locomotive,  one  closed  car  and  one  open  car,  the 

former  holding  sixty  and  the  latter  fifty  persons.  Both  cars  and' 
locomotives  are  well  equipped  with  brakes  and  safety  devices. 

Novel  Truck  at  Atlanta 

The  accompanying  engravings  show  a  car  and  truck  recently 
built  at  the  shops  of  the  Atlanta  Railway  Company.    As  will  be 
seen,  the  truck  is  constructed  upon  original  plans.    The  principal 
features  of  it  are  its  simplicity  and  low  cost  of  construction.  As- 
will  be  seen,  two  motors  are  used.    The  wheels  being  close  to- 

An  important  mountain  railway,  to  be  equipped  with  electric 
power  is  now  being  built  by  Brown,  Boveri  &  Company,  at  Zer- 

FIG.  1  —NOVEL  TRUCK — ATLANTA 

gether,  the  truck  can  turn  between  the  sills  of  the  car,  thereby 
bringing  the  body  within  one  step  of  the  ground.  The-  motor 
frame  is  used  for  supporting  the  car  body,  doing  away  with  the- 
necessity  of  an  outside  truck  frame.  The  equipment  has  been 
in  service  for  about  five  months,  and  has  given  the  best  of  satis- 
faction. 
The  truck  was  designed  by  Frank  Zimmerman,  superinten- 

dent of  the  Atlanta  Railway  Company.    Mr.  Zimmerman  has- 

CAR  AND  TRUCK— ATLANTA 

matt,  to  afford  access  to  the  Gornergrat.  The  track  was  nearly 
completed  last  fall,  when  the  winter  put  a  stop  to  further  con- 

struction, but  it  is  thought  cars  will  be  in  operation  by  July  1, 
1898.  The  fact  that  the  three-phase  system  is  to  be  used  adds  to  the 
interest  of  the  installation.  The  line  will  have  a  total  length  of 
9.2  k.m.,  in  which  space  it  will  rise  1,600  m.,  and  its  cost  will  be 

had  a  long  electrical  experience.  He  was  connected  at  one  time 
with  the  Sprague  Electric  &  Motor  Company.  He  was  after- 

wards with  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany and  with  the  Detroit  Electrical  Works,  with  which  company 

he  remained  until  August,  1895,  when  he  accepted  the  position 
with  the  Atlanta  Railway  Company,  which  he  now  holds. 
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"  Metropolitan  Special "   High    Speed  Electric 
Truck 

The  demand  in  New  York  for  a  very  substantial  truck  for  extra 
long  high-speed  cars  induced  the  Peckham  Truck  Company  to 
build  the  special  truck  shown  in  Fig.  1.  The  truck  has  proved 
so  successful  as  to  warrant  the  belief  that  it  will  be  equally  de- 

sirable where  similar  conditions  of  weight  of  car  body  and  speed 
are  encountered.  The  design  differs  in  a  number  of  points  from 
the  other  models  of  Mr.  Peckham,  as  will  be  seen  by  a  study  of 
the  accompanying  engravings. 

The  side  frames  are  the  same  cantilever  truss  construction  as  is 

New  Lighting  Plant  in  Boston 

The  Boston  Electric  Light  Company  has  concluded  a  contract 
with  the  General  Electric  Company  for  the  equipment  of  its  large 
generating  station  now  in  course  of  erection.  Up  to  the  present 
time  the  Boston  Electric  Light  Company  has  operated  a  number 
of  stations  throughout  Boston.  Two  of  these,  however,  have  re- 

cently been  abandoned  to  make  way  for  the  new  railroad  stations 
now  being  built  and  the  company  has,  therefore,  decided  to  con- 

solidate all  the  small  stations  into  one  mammoth  generating  plant 
to  be  erected  in  South  Boston. 
The  system  will  involve  the  use  of  the  three-phase  alternating 

FIG.  1.— "  METROPOLITAN  SPECIAL"  TRUCK  FOR  CONDUIT  ROADS 

used  in  all  Peckham  cantilever  trucks,  but  they  are  made  of  extra 
strong  construction;  the  pedestals  and  side  bars  also  are  heavier, 
and  additional  upright  posts  are  used  to  tie  the  upper  and  lower 
members  of  the  side  frames  together. 
To  prevent  oscillation  at  high  speed  the  end  extensions  of  the 

truck  are  fitted  with  two  under  tension  springs,  with  double  check 
nuts,  which  can  be  so  adjusted  as  to  take  up  the  lost  motion  of 
the  spiral  springs,  both  upper  and  lower,  and  hold  the  truck  and 
car  body  attached  thereto  steady,  and  prevent  their  teetering. 
By  securing  the  car  body  firmly  and  flexibly  to  the  truck  by  this 
arrangement  of  the  springs  any  tendency  to  oscillate  is  counter- 

balanced by  the  weight  of  the  motors,  wheels  and  axles,  as  either 
end  of  the  car  body  can  rise  or  fall  only  about  the  nearer  car  axle 
as  a  fulcrum. 

To  strengthen  the  truck  frames  and  keep  them  in  alignment  the 

current,  selected  on  account  of  its  greater  flexibility,  and  the  fact 
that  by  its  use  the  value  of  the  present  distributing  system  will  not 
be  diminished.  The  dynamos  will  be  four  in  number,  each  of 
1,500  k.w.,  with  a  reserve  capacity  of  50  per  cent,  giving  a  total 
output  of  12,000  h.p.  They  will  be  of  revolving  field  type,  a  typ* 
adopted  to  permit  a  high  voltage  to  be  taken  directly  from  the 
dynamos  to  the  wires  without  the  use  of  transformers  to  increast 
the  pressure.  The  revolving  field  on  each  dynamo  will  be  mount- 

ed on  the  shaft  of  an  engine,  and  the  voltage  of  the  generated 
current  will  be  2200  volts.  To  excite  these  dynamos^  two  smaller 
ones,  each  of  100  h.p.,  will  each  be  driven  by  a  synchronous  motor. 
In  addition  eighteen  large  synchronous  motors,  each  of  200  h.p., 
will  drive  thirty-six  arc  lighting  machines.  Each  motor  will  be  set 
between  two  Brush  125  light  arc  dynamos,  the  shaft  of  the  motor 
armature  being  extended  to  become  the  shaft  of  the  armature  o: 

FIG   2—"  METROPOLITAN  SPECIAL"  TRUCK  FOR  TROLLEY  ROADS 

center  of  the  truck  is  provided  with  a  cross  brace,  having  a 
center  member  and  two  side  braces  so  attached  to  each  other  and 
to  the  side  frames  of  the  truck  that  it  relieves  the  truck  frame 
from  the  lateral  strain  and  keeps  it  strictly  in  line  with  the  car 
body  and  the  track.  The  construction  of  this  center  brace  is 
varied  to  suit  the  different  conditions  of  electric  service.  For 
overhead  trolley  cars  the  brace  is  made  as  shown  in  Fig.  2,  with  a 
center  cross-bar,  and  for  electric  conduit  system  the  brace  is  made 
as  shown  in  Fig.  1,  so  as  to  leave  an  open  space  in  tne  center  for 
the  removal  of  the  electric  plow.  The  strength  of  the  brace  is 
practically  the  same  in  both  constructions,  however.  Where  the 
electric  conduit  system  is  used  the  lower  members  of  the  side 
frame  are  provided  with  a  support  for  the  electric  plow,  consisting 
of  angle  bars  riveted  firmly  to  the  inside  of  the  lower  members 
of  the  side  frame. 

One  hundred  and  fifty  of  these  trucks  are  running  on  the  Madi- 
son Avenue  line  of  the  Metropolitan  Street  Railway  Company,  of 

New  York,  under  box  cars  22  ft.  long  in  body  and  31  ft.  long  over 
platforms.  These  cars  ride  easily  without  any  perceptible  oscilla- 

tion, although  the  speed  at  which  the  cars  run  through  the  tun- 
nel is  often  as  high  as  20  miles  an  hour. 

The  Peckham  Truck  Company  guarantees  these  trucks  to  han- 
dle 20  ft.  and  22  ft.  closed  cars  and  30  ft.  and  32  ft.  open  cars  on 

good  track  at  a  speed  of  25  miles  an  hour  without  oscillation. 

the  arc  dynamos.  The  power  transmission  for  this  arc  lighting 
plant,  therefore,  will  be  confined  to  the  width  of  the  dynamo  room. 
If  this  system  were  not  employed  small  engines  would  have  to  be 
used,  whereas,  by  the  method  selected,  only  the  large  main  en- 

gines will  be  employed. 
For  the  power  circuits,  that  is,  for  the  stationary  motors,  two 

rotary  converters,  each  of  500  k.w.,  or  650  h.p.,  are  included  in  the 
contract.  These  will  take  the  three-phase  alternating  current  and 
convert  it  into  direct  current  at  about  550  volts.  For  the  incan- 

descent lighting  system,  the  three-phase  current  wires  will  simply 
be  connected  to  the  existing  network,  using  the  transformers  now 
in  use. 

Important  Decision  Affecting  Steam  Users  in 
the  United  States 

The  Circuit  Court  of  the  United  States  for  the  Northern  Dis- 
trict of  New  York  made  a  decree  on  February  8,  injoining  the 

Sherwood  Manufacturing  Company  from  infringing  on  the 
patents  of  the  Union  Boiler  Tube  Cleaner  Company. 
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Equipment  of  the  Brooklyn  Elevated  Railway, 
Brooklyn 

The  Brooklyn  Elevated  Railroad  Company,  whose  line  is  now 
being  operated  by  steam  dummies,  awarded  a  number  of  import- 

ant contracts  on  Feb.  23  for  the  equipment  of  its  lines  by  elec- 
tric power.  The  president  of  the  company  also  stated  that  the 

structure  of  the  company  would  be  immediately  extended  to  the 
Brooklyn  terminal  of  the  New  York  and  Brooklyn  Bridge,  and 
connections  would  be  made  by  which  the  cars  would  run  across 
the  bridge,  as  agreed  with  the  bridge  trustees. 

The  Fifth  Avenue  line  is  the  first  which  will  be  equipped.  The 
first  order  calls  for  twelve  motor  cars,  each  to  be  equipped  with 
four  Walker  80  h.p.  motors;  later  other  cars  will  be  ordered  until 
the  road  is  entirely  equipped.  The  Sprague  Multipolar  Unit  sys- 

tem will  be  used,  and  the  third  rail  method  of  taking  current, 
as  in  use  on  the  Chicago  roads,  will  be  emplo_yed. 

The  new  cars  will  be  built  by  the  Pullman  Car  Company,  and 
will  be  equipped  with  Christensen  air  brakes.  It  is  stated  that 
power  will  be  taken  at  first  from  the  stations  of  the  Brooklyn 

Heights  Railroad  Company  until  the  company's  plans  for  its  own power  station  has  been  settled  upon. 
The  motors  were  designed  by  S.  H.  Short,  of  the  Walker  Com- 

pany, especially  for  elevated  railway  service,  and  will  be 
built  upon  the  lines  of  generators.  The  frame  is  cast  entirely 
from  the  best  quality  of  soft  steel,  the  magnetic  ring  being  circular 
in  form  and  containing  four  laminated  field  magnets  with  pole 
shoes.  Each  one  of  the  magnets  is  wound  with  bar  copper,  insu- 

lated with  asbestos,  forming  a  perfect  fire-proof  coil.  The  motor 
frame  is  divided  on  a  horizontal  plane,  with  the  axle  bearings  and 
armature  bearings  carrying  the  lower  half,  so  that  the  lower  half 
is  supported  by  the  axle  and  the  truck  bolster,  leaving  the  upper 
half  of  the  magnetic  frame  free  to  be  removed  from  above,  ex- 

posing the  armature  and  the  whole  interior  of  the  motor.  The 
armature  bearings  are  held  in  pockets  cast  in  the  lower  frame 
of  the  machine,  and  can  be  lifted  out  with  the  armature  from 
above  by  means  of  an  overhead  crane.  The  axle  is  arranged  to 
pass  through  a  tubular  cavity  cast  in  the  motor  frame  so  that  any 
oil  which  may  ooze  from  the  axle  bearings  will  run  into  this  cavity 
and  back  into  the  oil  wells,  with  no  possibility  of  leaking  into 
the  interior  of  the  motor.  The  armature  bearings  are  also  ar- 

ranged in  solid  cast  iron  boxes  containing  brasses,  and  arranged 
so  that  the  oil  which  lubricates  them  returns  immediately  to  the 
oil  wells  and  does  not  creep  out  along  the  shaft  and  onto  the 
motor  shell.  The  armature  is  hollow  and  provided  with  air  ducts 
running  radially  through  the  laminations  to  insure  perfect  ven- 

tilation. The  winding  is  made  from  bar  copper,  with  only  one 
turn  for  each  commutator  bar.  The  modern  practice  of  very  few 
slots  is  used  in  the  armature,  with  four  inductors  in  each  slot,  the 
insulation  being  entirely  of  mica,  rendering  it  also  fire  proof. 

The  frame  of  the  motor  is  left  practically  open  for  complete  ven- 
tilation, so  that  the  heated  air  on  the  interior  of  the  motor  can 

escape  freely,  thereby  increasing  the  capacity  of  the  motor  for 
sudden  and  heavy  overloads.  The  motor  is  so  designed  that  it  will 
not  spark  under  any  conditions  of  load,  and  can  take  currents  two 
or  three  times  the  normal  current  of  the  motor  without  damage 
to  any  part  of  the  machine. 
The  brush  holders  are  provided  with  four  brushes  each,  held 

firmly  in  movable  brass  and  bronze  boxes,  each  box  being  con- 
nected directly  with  the  terminals  of  the  brush  holders  by  means 

of  flexible  cables,  so  that  the  current  is  not  permitted  to  pass 
through  any  moving  joints,  which  would  cause  heating.  The 
commutator  bars  are  insulated  from  the  shell  by  means  of  contin- 

uous molded  insulation  made  from  pure  mica.  The  commutator 
bars  are  made  from  drop  forged  copper  of  the  purest  quality.  The 
current  density  in  the  brushes  is  about  35  amps,  per  sq.  in.,  or 
about  the  same  as  is  used  on  the  latest  types  of  generators.  These 
machines  are  so  designed  that  they  will  run  in  practice  as  cool  as 
ordinary  generators  in  the  station.  The  carrying  capacity  of  the 
copper  used  in  the  machine  is  very  great,  the  resistance  being 
reduced  to  a  minimum,  so  that  they  are  very  efficient  for  very 
heavy  overloads — a  necessary  requirement  for  motors  which  have 
to  start  heavy  trains  at  short  intervals  of  time. 

The  motors  are  also  provided  with  armature  covers,  which  can 

be  used'to  close  the  motors  up  tightly  during  the  winter  weather, when  they  will  be  required  to  run  through  snow. 
These  machines  are  built  especially  for  elevated  railway  work, 

although  they  can  be  applied  to  heavy  surface  railways,  such  as 
branch  lines  of  steam  railways-,  many  of  which  are  now  experi- 

menting in  this  line.  A  large  number  of  these  motors  have  also 
been  ordered  by  the  Metropolitan  and  West  Side  elevated  rail- 

ways in  Chicago,  where  they  are  to  be  used  in  operating  four-car 
trains.  The  Brooklyn  motors  are,  however,  of  80  h.p.  each,  while 
the  Metropolitan  motors  are  of  150  h.p.  each.  The  wheels  used 
are  33  ins.  in  diameter,  with  steel  tires. 

These  motors  will  be  known  as  the  "Short"  elevated  railway 
motors,  from  their  designer,  Sidney  H.  Short.    Mr.  Short,  as  our 
readers  know,  has  given  a  great  deal  of  attention  and  thought  to 
the  problems  involved  in  the  equipment  and  operation  of  elevated 
railways  by  electric  power,  and  is  regarded  as  an  authority  on  this 
subject.    It  is  interesting  to  note  that  Mr.  Short's  early  figures 
and  proposals  for  elevated  railway  equipment  are  almost  identical- 

ly those  which  modern  practice  has  shown  to  be  the  most  desir- 
able.   As  far  back  as  June,  1892,  Mr.  Short,  at  the  request  of  the 

Manhattan  Elevated  Railway  Company,  submitted  to  Col.  F.  K. 
Hain,  then  vice-president  and  general  manager  of  that  system, 
specifications  and  figures  for  the  equipment  of  that  line  by  elec- 

tric power.    Basing  his  estimate  upon  the  operation  of  a  five-car 
train,  Mr.  Short  stated  that  an  electric  locomotive  which  would  be 
required  to  operate 
the  train  on  Third 
Avenue,    from  the 
Battery    to  129th 

Street,     in  forty- 
three  minutes, 
should   be  capable 
of  working  up  to 

400  h.p.,   and  that 
the  average  of  ef- 

ficiency of  conver- 
sion from  the  en- 
gine in  the  power 

house  to  the  loco- 
motive  wheels 
would  be  about  41 

per  cent.    He  rec- ommended the  use 
of  a  third  rail,  of 
steel,  and  of  the  or- 

dinary T  form,  car- 
rying about  6  ins. 

above  the  ties,  and 
protected  on  either 
side    by  timbers; 
and     for  braking 
proposed  an  automatic  electric  motor  compressor,  similar  to  that 
used  on  the  present  systems. 

Mr.  Short  has  been  thoroughly  identified  with  the  development 
oi  electric  railways  since  its  infancy.  He  was  born  in  Columbus, 
O.,  in  1857,  and  was  graduated  from  the  Ohio  State  University  in 
1880.  While  in  college  he  invented  and  patented  a  long-distance 
telephone  transmitter,  and  an  improved  arc  lamp.  After  gradua- 

tion he  was  appointed  professor  of  physics  and  chemistry  in  Den- 
ver University,  and  while  in  that  city  built,  in  1885,  his  first  elec- 
tric railway,  which  was  a  conduit  line.  In  1887  he  returned  to 

Columbus  and  built  a  2^-mile  line  in  that  city.  He  built  another 
line  in  St.  Louis  in  1888,  and  in  1889  moved  to  Cleveland,  where 
he  organized  the  Short  Electric  Railway  Company.  After  the 
practical  absorption  of  this  company  by  the  General  Electric 
Company,  he  became  associated  with  the  Walker  Manufacturing 
Company,  now  the  Walker  Company,  as  its  vice-president  and 
electrical  engineer,  and  his  work  is  now  well  known  in  Europe  as 
well  as  America. 

S.  H.  SHORT 

A  Complimentary  Dinner 

F.  S.  Pearson,  formerly  chief  engineer  of  the  Metropolitan 
Street  Railway  Company,  of  New  York,  has  recently  resigned 
his  position  for  the  purpose  of  taking  a  much-needed  rest,  and 
in  order  to  show  the  esteem  in  which  they  held  him,  the  employees 
of  Mr.  Pearson's  department  on  Feb.  1  tendered  a  complimentary 
dinner  to  him  at  Delmonico's,  at  which  nearly  two  hundred  guests 
were  present.  Mr.  Pearson  was  presented  with  a  loving-cup,  a 
gold  watch  and  chain  and  a  diamond  watch  charm.  Among  the 
guests  present  were  William  C.  Whitney,  H.  H.  Vreeland,  presi- 

dent of  the  company;  H.  S.  Beattie,  treasurer  of  the  company; 
D.  B.  Hasbrouck,  the  vice-president;  H.  A.  Robinson,  the  com- 

pany's counsel;  M.  G.  Starrett,  the  assistant  chief  engineer,  and  a 
number  of  other  officials.  There  were  also  guests  from  Philadel- 

phia, Boston,  Steelton,  Pa.;  Syracuse,  Montreal  and  Halifax,  in- 
cluding W.  L.  Elkins,  Jr.,  of  Philadelphia,  and  a  delegation  of 

Mr.  Pearson's  old  associates  in  the  West  End  Street  Railroad 
Company,  of  Boston. 

Mr.  Pearson  is  well  known  not  only  in  this  country,  but  in  for- 
eign countries  as  well,  as  an  eminently  successful  and  able  engi- 
neer, and  he  holds  the  position  of  consulting  engineer  for  about 

twenty  companies  at  home  and  abroad.  Mr.  Pearson  expects  to 
make  an  extended  trip  through  Europe,  and  will  probably  re- 

main in  the  south  of  France  for  some  time. 
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Personals 

MR.  S.  F.  GIVEN  has  assumed  the  management  of  the  lines 
of  the  Pennsylvania  Traction  Company,  of  Lancaster,  Pa. 

MR.  ALFRED  WALLACE  has  resigned  his  position  as  super- 
intendent of  the  Columbia  Electric  Street  Railway,  Light  & 

Power  Company,  of  Columbia,  S.  C. 
MR.  J.  H.  WILSON,  president  and  general  manager  of  the 

Mobile  Light  &  Railroad  Company,  of  Mobile,  Ala.,  spent  a  few 
days  in  New  York  during  February. 

MR.  G.  W.  KNOX  has  been  appointed  to  the  position  of  elec- 
trical engineer  and  engineer  of  construction  of  the  Chicago  City 

Railroad  Company. 
MR.  C.  J.  REILLY  now  holds  the  position  of  superintendent 

of  motive  power  in  charge  of  both  the  cable  and  electric  power 
stations  of  the  Chicago  City  Railroad  Company. 
MR.  F.  J.  J.  SLOAT,  superintendent  of  the  Akron,  Bedford 

&  Cleveland  Railroad  Company,  visited  New  York  last  month. 
He  stated  that  his  company  had  recently  installed  some  electric 
brakes. 

MR.  W.  M.  HABLISTON  has  resigned  his  position  as  general 
manager  of  the  Richmond  Traction  Company,  of  Richmond,  Va. 
Mr.  Habliston  will,  however,  retain  his  position  as  vice-president 
of  the  company. 
MR.  A.  E.  WORSWICK,  who  has  had  charge  of  the  electric 

equipment  of  the  Cape  Town.  South  Africa,  tramways,  has  left 
that  place  to  supervise  the  electric  equipment  of  the  tramways 
in  the  City  of  Mexico. 
MR.  F.  H.  FOWLER,  of  Springfield,  Mass.,  has  accepted  the 

position  of  superintendent  of  the  Washington  &  Great  Falls  Elec- 
tric Railway  Company,  of  Washington,  D.  C.  Mr.  Fowler  was 

formerly  connected  with  the  Bemis  Car  Box  Company. 
MR.  HENRY  HOLGATE,  until  recently  general  manager  of 

the  Montreal,  Park  &  Island  Kailway,  has  resigned  that  position 
and  will  go  to  Kingston,  Jamaica,  to  take  charge  of  the  construc- 

tion of  the  West  India  Electric  Railway  Company. 
MR.  JOHN  HOWARD  YARDLEY  has  resigned  from  the 

Philadelphia  Car  Wheel  Company,  and  has  associated  himself 
with  the  Pennsylvania  Car  Wheel  Company,  of  Pittsburg,  which 
he  will  represent  in  Philadelphia.  Mr.  Yardley  is  well  acquainted 
with  the  street  railway  trade,  in  which  he  is  popular. 
MR.  AUGUST  C.  HEIDELBERG  has  been  appointed  assist- 

ant superintendent  of  the  Chicago  City  Railroad  Company.  Mr 
Heidelberg  has  been  connected  with  this  road  for  three  years  as 
trackmaster,  and  will  now  have  charge  of  all  track  and  line  de- 

partments, with  supervision  of  barn  foremen,  inspectors,  etc. 
MR.  F.  A.  SCHEFFLER,  who  recently  represented  the  Sterling 

Company  in  New  York,  is  now  general  factory  manager  of  the 
Sprague  Electric  Company.  His  headquarters  are  at  the  factory 
or  the  company  at  Watessing,  near  Bloomfield,  N.  J.  Mr.  Schef- 
fler  is  well  equipped  in  both  mechanical  and  electrical  knowledge 
for  his  present  position  from  his  long  experience  in  the  manu- 

facture of  electrical  apparatus  with  the  Short  Electric  Railway 
Company,  the  Brush  Electric  Company  and  other  companies. 

MR.  GEORGE  O.  NAGLE  was  recently  promoted  to  the  posi- 
tion of  superintendent  of  the  Chicago  City  Railroad  Company. 

Mr.  Nagle  was  born  in  Milton,  Pa.,  Dec.  31,  1868.  He  received 
his  early  education  in  Lima,  O.,  moving  to  Chicago  in  1886. 
Shortly  after  this  he  entered  the  employ  of  the  Chicago,  Burling- 

ton &  Quincy  Railroad,  first  in  the  ticket  auditor's  office  and  later 
in  the  general  auditor's  office.  In  February,  1891,  he  entered  the 
employ  of  the  Chicago  City  Railroad  Company  as  junior  in  the 
claim  department.  Six  months  later  he  was  promoted  to  the  po- 

sition of  private  secretary  to  the  superintendent,  which  he  held 
until  appointed  superintendent,  on  Jan.  18,  1898. 

MR.  A.  H.  HAYWARD,  who  was  recently  general  manager 
of  the  Houston  Electric  Street  Railway  Company,  of  Houston, 
Tex.,  has  accepted  the  position  of  engineer  in  charge  of  electrical 
construction  in  Buenos  Ayres,  Argentine  Republic,  for  the  sys- 

tem of  railroads  controlled  in  the  city  by  Mr.  Carlos  Bright. 
Mr.  Hayward  has  a  high  reputation  as  an  electric  railway  man- 

ager in  this  country,  and  has  been  general  manager  of  the  Allen- 
town  &  Lehigh  Valley  Traction  Company,  Allentown,  Pa.;  the 
New  Jersey  Electric  Railway,  of  Rutherford,  N.  J.,  and  recently 
of  the  Houston  Electric  Street  Railway.  He  sailed  for  Buenos 
Ayres,  via  the  Etruria,  on  Feb.  19,  and  was  married  the  same  day. 
Mr.  Hayward  takes  his  bride  with  him  to  Buenos  Ayres. 
MR.  THOMAS  H.  McLEAN  has  accepted  the  position  of 

general  manager  of  the  Toledo  Traction  Company,  of  Toledo, 
Ohio.  Mr.  McLean  has  been  president  and  general  manager  of 
the  street  railway  lines  in  the  city  of  Mexico   for  the  past  two 

years,  and  has  made  an  enviable  record  while  holding  this  posi- 
tion. He  has  introduced  a  number  of  new  features  upon  the  sys- 

tem, and  has  succeeded  in  greatly  reducing  the  operating  ex- 
penses as  well  as  increasing  the  gross  receipts.  Mr.  McLean  is 

very  well  known  throughout  the  United  States  as  an  unusually 
successful  general  manager,  and  his  many  friends  will  learn  with 
pleasure  that  he  will  again  take  up  his  duties  in  the  United  States. 
Mr.  McLean  will  enter  into  his  new  position  about  April  1. 

MR  ERNEST  WOODRUFF,  formerly  vice-president  and 
general  manager  of  the  Consolidated  Street  Railway  Company 
of  Atlanta,  Ga.,  has  recently  been  elected  president  of  that  com- 

pany, to  fill  the  vacancy  caused  by  the  resignation  of  Mr.  Joel 
Hurt.  Mr.  Woodruff  has  been  connected  with  the  Consolidated 
Street  Railway  Company  since  1893,  and  has  served  in  the  capac- 

ity of  vice-president  and  general  manager  since  that  time.  Though 
still  a  young  man,  Mr.  Woodruff  has  had  a  long  business  experi- 

ence. After  graduating  from  the  schools  of  Columbus,  Ga.,  his 
native  place,  he  went  into  business  with  his  father,  and  was  for 
years  actively  connected  with  the  management  of  the  Empire 
Flouring  Mills  of  that  city.  Mr.  Woodruff,  in  his  present  posi- 

tion, is  the  highest  executive  officer  of  the  seventy  miles  of  the 
Consolidated  Street  Railway  system,  which  is  one  of  the  finest 
street  railway  properties  in  the  South. 

W.A.GASTON  E  WOODRUFF 

MR.  HOWARD  I.  BETTIS,  auditor  of  disbursements  of  the 
Southern  Railway,  has  resigned  to  take  effect  March  1,  and  will 
probably  re-enter  the  street  railway  business.  Mr.  Bettis  has 
been  in  the  roadway,  engineering,  stores  and  auditing  depart- 

ments of  large  Eastern  and  Southern  steam  roads  for  some  years, 
and  has  had  about  seven  years'  experience  in  street  railroad  work. 
He  was  with  the  Thomson-Houston  Electric  Company  in  1888 
in  charge  of  their  West  End  Street  Railway  accounts,  and  while 
there  prepared  a  pamphlet  on  "Classification  of  Expenses  for 
Electric  Railways,"  which  had  a  large  circulation  and  was  adopted 
by  several  roads.  This  "classification,"  slightly  modified,  was 
afterwards  adopted  as  standard  by  the  American  Street  Railway 
Association  at  the  Atlanta  Convention,  and  later  was  the  basis 
of  such  changes  as  were  made  by  the  New  York  State  Board  of 
Railroad  Commissioners  in  preparing  the  new  form  of  reports 
to  be  made  by  the  street  railroads  in  the  State.  Mr.  Bettis  was 
general  manager,  assistant  secretary  and  treasurer  of  the  Atlanta 
Consolidated  Street  Railroad,  and  auditor  of  the  Paterson,  Pas- 

saic &  Rutherford  and  the  New  Jersey  Electric  Railroads,  be- 
sides opening  the  books,  formulating  the  system  of  accounts  and 

auditing  the  accounts  of  several  other  roads. 

MR.  WILLIAM  ALEXANDER  GASTON,  who  has  just  been 
elected  president  of  Boston  Elevated  Railroad  Company,  was  born 
in  Roxbury,  May  I,  1859.  His  early  education  was  olXained 
in  private  schools  and  in  the  Roxbury  Latin  School.  He 
was  graduated  from  Harvard  in  the  class  of  1880,  and 
subsequently  from  the  Harvard  Law  School.  After  admit- 

tance to  the  bar  he  began  practice  with  his  father  and  Charles 
L.  B.  Whitney,  entering  into  partnership  with  them  Oct.  1, 
1883.  His  present  partner  is  Frederick  E.  Snow,  under  the  firm 
name  of  Gaston  &  Snow,  who  have  a  very  large  practice.  He  is 
regarded  as  one  of  the  ablest  members  of  the  Suffolk  bar.  and 
has  given  much  attention  to  corporation  law.  Mr.  Gaston  is  a 
director  of  the  Manufacturers'  National  Bank  and  a  trustee  of  the 
proprietors  of  the  Forest  Hills  Cemetery;  he  is  a  member  of  a 
number  of  clubs — the  Somerset,  the  Puritan  and  the  Athletic 
Club  of  Boston,  the  Country  Club  of  Brookline,  the  Commo- 

dore Club  of  Maine  and  other  associations.    He  was  a  member 
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of  the  staff  of  Governor  William  E.  Russell.  When  the  Boston 
Elevated  Railway  was  organized  he  was  elected  its  president, 
■which  position  he  now  holds,  and  the  successful  organization  of 
this  company  is  conceded  to  be  due  to  him  more  than  any  other 
nan. 

Obituary 

HENRY  W.  JOHNS  died  at  his  home  at  Park  Hill,  Yonkers, 
February  15,  after  an  illness  of  several  months.  Mr.  Johns  was 
best  known  through  his  connection  with  the  asbestos  industry,  of 
which  he  was  a  pioneer  in  this  country.  He  was  born  in  West 
Stockbridge,  Mass.,  in  1857,  and  at  an  early  age  came  to  New 
York,  engaging  for  a  short  time  in  various  lines  of  business  before 
determining  upon  that  which  was  to  be  his  life  work.  In  1858, 
while  experimenting  with  a  view  to  perfecting  a  fire-proofing 
compound,  he  became  aware  of  *he  existence  of  asbestos,  the 
indestructible,  fibrous  mineral,  at  the  time  but  little  known  out- 

side of  laboratories  and  mineralogical  collections.  From  this 
time  until  his  death  he  worked  continuously  at  the  development 
of  its  commercial  uses,  and  built  up  a  business  of  great  magnitude 
based  upon  his  numerous  inventions. 
A  man  of  great  business  sagacity  and  ability,  of  large  informa- 

tion and  pronounced  views  on  public  and  commercial  topics, 
he  nevertheless  avoided  public  life,  preferring  to  devote  himself 
exclusively  to  his  chosen  field  of  accomplishment.  Mr.  Johns 
was  president  of  the  company  bearing  his  name  and  of  the  Johns- 
Pratt  Company  of  Hartford,  and  was  at  one  time  a  director  in 
the  Western  National  Bank  of  New  York. 

AMONG  THE  MANUFACTURERS 

W.  H.  HOOPER  has  been  appointed  general  agent  in  Chicago 
for  the  Safety  Car  Heating  and  Lighting  Company,  of  New 
York  City.  Mr.  Hooper  takes  the  place  of  George  N.  Terry,  re- 
signed. 
THE  EDISON  DECORATIVE  &  MINIATURE  LAMP 

DEPARTMENT,  of  Harrison,  N.  J.,  has  issued  a  new  catalogue 
of  the  candelabra  special  series  and  battery  lamps  which  it  carries 
in  stock. 

THE  WESTERN  ELECTRIC  COMPANY,  of  Chicago,  man- 
ufactures a  very  superior  disc  Le  Clanche  porous  cup  cell, especially 

adapted  for  bell  and  annunciator  work.  The  company  makes  the 
batteries  complete  or  furnishes  the  porous  cup  without  zinc  or 
glass  jar. 
THE  BROWNELL  CAR  COMPANY,  of  St.  Louis,  it  is  un- 

derstood, has  resumed  operations,  and  will  again  do  a  general 
car  building  business.  It  is  also  understood  that  Mr.  Brownell  has 
recently  received  a  contract  for  six  cars  from  the  Baltimore  Con- 

solidated Railroad  Company. 

W.  P.  SEGUINE,  formerly  with  Joel  H.  Woodman,  has  re- 
cently left  this  firm,  and  is  now  connected  with  the  Frost's  Ve- 

neer Seating  Company,  Ltd.,  of  New  York  and  Chicago.  Mr.  Se- 
guine  has  a  large  business  acquaintance,  and  his  many  friends  will 
wish  him  success  in  his  new  position. 
THE  LOMBARD  WATER  WHEEL  GOVERNOR  COM- 

PANY, of  Boston,  Mass.,  who  supplied  the  governors  for  the 
wheels  of  the  Butte.  Mont.,  Power  Company,  whose  plant  near 
Butte  was  described  in  our  last  issue,  call  our  attention  to  the  fact 

that  the  type  of  governors  used  are  the  "Standard,"  not  the 
"Stoddard." 
THE  CAMBRIA  IRON  COMPANY,  of  Philadelphia,  Pa., 

has  recently  issued  its  new  catalogue  of  girder  rails  for  street 
railway  use.  The  catalogue  is  very  tasteful  and  neat  in  appear- 

ance, and  is  devoted  almost  exclusively  to  fine  full  page  diagrams 
of  rail  sections.  This  book  will  be  found  of  great  value  to  every- 

body interested  in  the  purchase  of  steel  rails. 

C.  K.  KING,  secretary  of  the  Ohio  Brass  Company  of  Mans- 
field, O.,  who  was  in  New  York  for  a  few  days  recently,  reports 

that  thus  far  the  year  has  brought  his  company  more  orders 
and  inquiries  than  was  even  anticipated  in  the  general  revival  of 
business.  Its  factory  was  running  full  and  the  officers  and  sales- 

men are  unsually  busy  for  this  time  of  year. 

WILSON.  THOMSON  &  COMPANY,  of  Brooklyn,  have  re- 
cently equipped  the  cars  of  the  Norwalk  Street  Railway  Company, 

of  Norwalk,  Conn.,  with  the  Wilson  patented  trolley  pole  catcher. 
The  Norwalk  Street  Railway  Company  has  been  testing  this 
catcher  for  some  time,  and  the  decision  to  equip  their  cars  with  it 
speaks  well  for  the  satisfaction  it  is  giving. 
WENDELL,  FAY  &  COMPANY,  of  New  York,  selling 

agents  for  the  Middlesex  Company,  of  Lowell,  Mass.,  report  that 

they  are  doing  a  good  business  with  street  railway  companies. 
This  company  makes  a  specialty  of  furnishing  a  high-grade  cloth 
of  extra  strength  and  fabric,  expressly  for  making  uniforms  for 
police,  fire  and  street  railway  employees. 
EUGENE  MUNSELL  &  COMPANY,  of  New  York  and 

Chicago,  importers  and  dealers  in  amber  "mica,"  report  a  very 
gratifying  demand  for  all  their  insulating  specialties.  The  India 
"mica"  is  being  used  very  largely  by  electrical  manufacturers  and 
street  railway  companies,  both  in  this  country  and  in  Europe,  on 
account  of  its  being  free  from  iron  as  well  as  its  high  insulating 
qualities. 
THE  NATIONAL  ELASTIC  NUT  COMPANY,  of  Milwau- 

kee, held  its  annual  meeting  on  Jan.  27,  and  the  following  gentle- 
men were  elected  directors  for  the  ensuing  year,  viz.:  C.  F.  Ilsley, 

E.  M.  Spalding,  Joshua  Stark,  T.  L.  Paine,  John  Campbell.  The 
Board  of  Directors  elected  officers  as  follows:  C.  F.  Ilsley,  pres- 

ident; T.  L.  Paine,  vice-president  and  general  manager;  John 
Campbell,  secretary  and  treasurer. 

THE  EDWARD  P.  ALLIS  COMPANY,  of  Milwaukee,  re- 
cently secured  an  order  for  six  4000  h. p.  engines  for  the  Metropoli- 

tan Street  Railway  of  New  York.  Some  idea  of  the  size  of  this 
contract  can  be  obtained  from  the  fact  that  it  will  require  120  cars 
of  50,000  lbs.  capacity  each  to  carry  these  engines  to  New  York. 
The  Edward  P.  Allis  Company  also  recently  secured  a  contract 
for  one  1,000  h.p.  engine  to  go  to  Berlin. 

THE  JACivSON  &  SHARP  COMPAN  f,  of  Wilmington, 
Del.,  has  recently  made  the  following  shipments:  One  six-bench 
open  car,  to  the  Umtali  Tramways,  Limited,  South  Africa;  thirty 
30-ft.  open  motor  car  bodies,  to  Tramvias  Electricas  de  Buenos 
Aires;  five  18-ft.  6  ins.  cross  seat  closed  cars  to  the  Syracuse  & 
Suburban  Railroad;  also,  two  long  double  truck  cars,  26  ft.  6  in. 
in  body,  to  this  same  road. 

THE  SARGENT  COMPANY,  of  Chicago,  has  secured  the 
order  for  furnishing  the  steel  castings  and  gears  for  the  machin- 

ery of  the  Snow  and  Ice  Transportation  Company,  which  intends 
to  build  a  railway  over  the  snow  and  ice  field  to  the  Klondyke. 
This  order  was  secured  by  the  Sargent  Company  on  account  of 
its  ability  to  make  prompt  delivery,  the  time  being  a  week  less 
than  that  of  any  of  their  competitors. 

THE  SWARTS  METAL  REFINING  COMPANY,  of  Chi- 
cago, wishes  to  announce  to  the  *rade  that  it  is  not  in  any  way 

connected  with  the  Swarts  Iron  &  Metal  Company,  which  re- 
cently sold  out  its  business.  The  Swarts  Metal  Refining  Com- 

pany takes  pleasure  in  announcing  that  it  is  still  doing  business 
at  its  old  stand,  and  is  ready  to  fill  any  orders  that  may  be  en- 

trusted to  its  care. 

THE  PARTRIDGE  CARBON  COMPANY,  of  Sandusky, 
O.,  reports  that  its  facto_y  is  exceedingly  busy.  The  company 
has  recently  shipped  an  order  of  19,000  street  railway  brushes  to 
Antwerp,  and  it  has  on  its  books  a  large  number  of  excellent  or- 

ders from  street  railway  companies  at  home  and  abroad.  The 
Partridge  Carbon  Company  aims  to  produce  only  first-class 
goods  at  fair  prices,  and  strives  to  give  entire  satisfaction  to 
every  customer. 

S.  C.  STROCK,  Bowling  Green  Building,  New  York  City, 
is  doing  a  particularly  gratifyingbusiness,  considering  the  season  of 
the  year,  in  manufacturing  square  and  octagonal  yellow  pine  poles. 
He  makes  a  specialty  of  poles,  from  25  ft.  to  65  ft.,  and  over.  Poles 
of  this  size  are  difficult  to  purchase,  and  street  railway  companies 
desiring  them  will  no  doubt  be  glad  to  learn  of  a  reliable  firm  that 
makes  a  specialty  of  this  class  of  poles.  Mr.  Strock  also  reports 
a  good  trade  in  railroad  ties,  round  poles,  etc. 
THE  PAWTUCKET  BRASS  FOUNDRY,  of  Pawtucket, 

R.  I.,  has  issued  an  exceptionally  artistic  and  valuable  catalogue 
of  the  electric  railway  supplies  which  it  carries  in  stock.  This 
company  makes  a  specialty  of  all  necessary  overhead  appliances 
and  insulators,  railway  motor  bearings,  axle  bearings,  etc.,  and 
in  addition  solicits  orders  for  castings,  under  1,000  lbs.  in  weight, 
in  bronze,  copper  and  brass.  The  company  also  casts  in  alumi- 

num, tin,  zinc  and  lead. 
THE  KEYSTONE  ELECTRICAL  INSTRUMENT  COM- 

PANY, of  Philadelphia,  has  issued  its  catalogue  for  1898,  show- 
ing different  types  of  electrical  instruments  which  this  firm  manu- 

factures. These  include  switchboard  and  portable  voltmeters, 
ammeters,  wattmeters,  ground  detectors  and  other  measuring  in- 

struments. The  Keystone  instruments  nave  a  world-wide  reputa- 
tion for  accuracy,  constancy  and  durability,  and  are  now  in  use  in 

many  of  the  leading  power  stations  of  the  United  States.  . 
THE  NEW  YORK  SWITCH  &  CROSSING  COMPANY 

of  Hoboken,  N.  J.,  has  recently  published  a  very  tasteful- cata-- 
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logue,  illustrative  of  the  various  types  of  rails  and  special  work 
which  it  manufactures.  Among  the  former  are  shown  all  the 
standard  sections  in  common  use,  and  among  the  latter  the  latest 
type  of  hardened  centre  work,  as  well  as  bolted-up  frogs,  rail 
benders  and  other  track  tools.  Particulars  are  also  given  of  the 
electric  automatic  switch  manufactured  by  the  company. 

«  T.HE  OHIO  BRASS  COMPANY,  of  Mansfield,  Ohio,  reports 
that  it  is  receiving  a  large  number  of  orders  daily  for  its  emer- 

gency trolley  wire  splicer.  This  splicer  has  now  been  in  use  for 
some  time  and  has  successfully  stood  a  number  of  very  severe 
tests.  The  Ohio  Brass  Company  has  received  such  a  large  num- 

ber of  favorable  reports  from  this  splicer  that  it  now  feels  justi- 
fied in  heartily  recommending  it  to  all  street  railway  companies, 

and  feels  confident  that  it  will  give  entire  satisfaction  wherever  it 
is  used. 

WENDELL  &  MAC  DUFFIE,  of  New  York  City,  have  re- 
cently issued  an  unusually  complete  catalogue  of  the  machinery 

and  supplies  which  they  manufacture.  The  catalogue  contains 
complete  illustrations  of  all  the  different  lines  of  goods  which  this 
company  carries  in  stock,  together  with  prices  and  description. 
The  catalogue  is  bound  up  with  alternate  blank  pages  for  notes, 
this  being  a  unique  and  valuable  feature.  This  company  reports 
an  excellent  business  and  thinks  that  the  prospects  for  the  com- 

ing season  are  unusually  bright. 

THE  JOHNSON  COMPANY,  of  Lorain,  O,  announces  that 
after  three  years'  experimenting  it  has  overcome  the  difficulties 
that  were  developed  in  electric  welding,  and  that  it  is  now  prepared 
to  resume  operations  in  that  field  with  the  guarantee  of  the  re- 

sults. The  company  offers,  first — a  stronger  joint  with  one  that 
must  be  forever  permanent;  second,  absolute  conductivity  and 
cure  of  electrolysis;  and,  third,  the  cheapest  continuous  joint  in 
the  market.  H.  F.  A.  Kleinschmidt  has  been  placed  in  charge 
of  the  department  that  will  give  its  attention  to  this  class  of  work. 
WARREN  WEBSTER  &  COMPANY,  of  Camden,  N.  J., 

have  recently  issued  a  neat  1  amphlet  describing  the  "Webster 
System"  of  low  pressure  steam  heating.  The  operation  of  this 
system  of  heating  is  based  on  the  principle  of  the  flow  of  steam  and 
condensation  from  a  pressure  slightly  above  into  a  pressure  slightly 
below  that  of  the  atmosphere,  or  into  a  partial  vacuum,  which  has 
been  effected  throughout  the  supply  pipes,  radiating  surface  and 
return  pipes  in  advance  of  turning  on  the  steam — which,  when 
turned  on,  flows  rapidly  into  the  lower  pressure. 

THE  CENTRAL  ELECTRIC  COMPANY,  of  Chicago,  111., 
reports  a  very  much  increased  demand  for  its  various  street  rail- 

way products.  This  company  carries  a  complete  line  of  insullac 
and  armalac  for  the  insulation  of  generators  and  motors  for  all 
kinds  of  high  potential  work.  These  two  compounds  are  rapidly 
establishing  a  reputation  for  permanency  and  absolute  reliability. 
The  Central  Electric  Company  anticipates  a  very  large  business 
during  the  coming  season.  The  Central  Electric  Company  is 
also  prepared  to  furnish  from  stock  India  or  amber  mica,  cut  or 
uncut,  in  rings,  washers,  or  any  other  standard  form,  a  specialty 
being  made  of  standard  shapes  for  commutators. 

D.  W.  RICHARDSON,  of  Standish,  Mich.,  writes  that  he  has 
on  hand  a  large  amount  of  hemlock  and  tamarack  cross  ties  of 
excellent  quality,  as  well  as  a  good  supply  of  cedar  fence  posts. 
Owing  to  the  unfavorable  winter  in  many  sections,  it  is  believed 
that  there  will  be  a  great  shortage  in  the  stock  of  cross  ties,  and  it 

is  the  general  opinion  that  most  anything  with  "two  faces  on,"  as 
the  lumber  men  express  it,  will  pass  along  before  June,  judging 

by  what  passes  inspection  at  the  present  time.  Mr.  Richardson's location  in  the  heart  of  the  lumber  district  gives  asurance  that 
his  stock  is  of  first  quality. 
THE  WARD  LEONARD  ELECTRIC  COMPANY,  of 

Bronxville,  N.  Y.,  has  issued  its  catalogue  for  1898  of  the  cast 
iron  outlet  boxes  which  it  manufactures.  This  company  manu- 

factures these  outlet  boxes  in  every  desirable  size  and  shape,  and 
is  prepared  to  turn  out  large  orders  at  short  notice.  The  Ward 
Leonard  Electric  Company  has  installed  in  New  York  City  alone, 
during  1897,  81,000  of  its  boxes.  Among  the  buildings  in  which 
these  boxes  are  used  may  be  mentioned  the  New  York  Life  and 
Metropolitan  Life  Insurance  Companies,  the  Manhattan  Hotel, 
Columbia  College  buildings,  the  Waldorf-Astoria  Hotel,  Amer- 

ican Tract  Society  Building,  Delmonico's  and  many  others. 
PIERCE  &  MILLER  ENGINEERING  COMPANY,  of  New 

York,  rbports  it  is  experiencing  a  very  prosperous  and  rap- 
idly increasing  business,  which  is  an  indication  of  the  general  and 

permanent  improvement  of  the  conditions  of  business  through- 
out the  country.  This  company  is  now  executing  orders  for  en- 

gines, boilers  and  complete  plants  for  use  throughout  the  United 
States,  for  the  United  States  Government  and  other  customers,  as 

well  as  for  Japan,  Mexico,  Central  and  South  America.  Its  high 
reputation  as  contracting  engineers,  gained  by  past  experience, 
gives  its  estimates  more  than  favorable  consideration  on  Uie  nu- 

merous large  and  important  plants,  orders  for  which  are  now 
pending. 
THE  B.  F.  STURTEVANT  COMPANY,  of  Boston,  Mass., 

has  received  a  number  of  letters  testifying  to  the  satisfaction 
which  its  mechanical  draft  system  is  giving.  Among  the  letters 
received  is  one  from  the  Holyoke  Street  Railway  Company,  of 
Holyoke,  Mass.,  dated  Jan.  7,  1898,  and  reading  as  follows: 
"Speaking  from  our  experience  with  mechanical  draft,  it  is  time 
for  a  grand  change  all  around,  from  costly  great  chimneys  to  what 
we  find  to  be  a  more  economical  and  better  way,  that  of  the  fan 
process  of  furnishing  precisely  the  amount  of  draft  required  at  all 
times  and  during  all  kinds  of  weather.  The  theory  of  mechani- 

cal draft  is  correct,  and  what  is  better,  the  practical  use  of  it  is 

correct  and  saving  in  expense." 
THE  HUNT  AIR  BRAKE  COMPANY,  of  New  Kensington, 

Pa.,  having  received  numerous  calls  for  a  portable  air  compressor 
suitable  for  use  in  cleaning  generators,  motors,  etc.,  has  placed 
upon  the  market  an  air  compressor  for  this  purpose,  which,  it  is 
believed,  will  entirely  meet  all  requirements.  The  apparatus  is 
capable  of  discharging  a  steady  and  powerful  jet  or  stream  of  air, 
at  the  same  time  maintaining  a  constant  air  pressure  of  30  lbs.  in 
reservoir  when  using  a  250-volt  current.  With  a  higher  voltage 
a  higher  pressure  can  be  maintained  in  the  reservoir,  with  the 
outlet  valve  wide  open.  The  company  is  also  pushing  its  com- 

bined motor  compressor  for  heavy  double  truck  electric  cars, 
and  its  automatic  axle  compressor  expressly  designed  for  use  in 
braking  trail  cars. 
THE  FALK  MANUFACTURING  COMPANY,  of  Milwau- 

kee, Wis.,  reports  that  from  present  indications  and  orders  to  date 
it  expects  to  do  more  business  this  season  in  track  welding  than 
it  did  during  the  four  preceding  seasons.  The  company  now  has 
orders  from  cities  all  over  the  United  States.  About  four  years 
ago  the  Falk  Manufacturing  Company  cast  welded  a  portion  of 

the  tracks  of  the  National  Railway  Company's  lines  in  St.  Louis. 
These  joints  have  been  in  constant  service  since  that  time  and  the 
officers  of  the  National  Railway  Company  state  that  the  welded 
joints  are  giving  entire  satisfaction,  and  it  is  pruDable  that  this 
system  of  casting  joints  will  be  generally  extended  over  the  lines 
of  the  company.  This  speaks  well  for  the  successful  operation  of 
the  Falk  joint. 
THE  Q.  &  C.  COMPANY,  of  Chicago.  111.,  manufacturers  of 

railway  specialties,  portable  rail  saws,  track  jacks,  rail  drills,  for 
both  street  and  steam  railways,  have  purchased  the  entire  stock 
of  the  Stanwood  Manufacturing  Company,  and  will  continue  the- 
manufacture  of  the  popular  steel  car  step,  which  is  now  in  use 
on  about  200  street  railways,  as  well  as  on  government  vessels, 

etc.  All  inquiries  or  orders  for  these  goods  should  be  addressed' 
to  this  company.  These  goods  will  hereafter  be  known  as  the 
Q.  &  C. -Stanwood  car  step,  and  they  will  be  made  at  the  large 
and  commodious  factory  of  the  Q.  &  C.  Company,  located  27  miles 
from  Chicago,  on  the  C.  &  E.  I.  Railway,  at  Chicago  Heights, 
111.,  the  general  offices  of  this  company  being  at  700-709  Western 
Union  Building,  Chicago. 
THE  DORNER  TRUCK  AND  MFG.  COMPANY  is  the 

name  of  a  new  company  which  has  recently  been  formed  in  Cleve- 
land, Ohio,  for  the  purpose  of  manufacturing  railway  trucks  ex- 

clusively. The  president  of  the  company  is  Henry  A.  Dorner,. 
who  is  well  known  throughout  the  street  railway  field  in  con- 

nection with  the  Dorner  &  Dutton  Company.  The  new  com- 
pany's factory  is  located  at  the  corner  of  Mason  and  Belden Streets,  in  the  old  works  of  the  Brush  Electric  Company.  This 

factory  is  well  adapted  to  the  building  of  motor  trucks,  having 

a  fine  machine,  blacksmith  and  setting-up  shop.  It  is  also  equipped' 
with  traveling  cranes,  and  electricity  is  used  for  driving  the  differ- 

ent machines.  Railroad  tracks  in  the  yard  and  a  large  boom 
crane  give  unusual  facilities  for  loading  and  shipping  trucks. 
THE  MICA  INSULATOR  COMPANY,  of  218  Water  Street, 

New  York,  and  1 17-119  Lake  Street,  Chicago;  and  12  Camomile 
Street,  London,  reports  a  heavy  increase  in  its  volume  of  busi- 

ness. Many  of  the  large  manufacturers  are  using  its  "Micanite" 
segments  in  the  construction  of  their  generators  and  motors  ex- 

clusively. The  company  has  made  many  valuable  improvements 
in  its  well-known  insulation,  '"Micanite,"  and  is-  turning  out  a 
very  fine  commutator  segment.  It  would  be  pleased  to  send  a  set 
of  segments  for  any  of  the  smaller  machines,  as  samples,  to  elec- 

trical manufacturers  or  repair  concerns,  who  may  make  applica- 
tion. This  company's  M-I-C  friction  tape  and  "Empire"  cloth 

are  meeting  with  a  large  sale.  It  is  using  it  in  the  winding  of 
fields  and  armature  coils,  and  render  the  highest  possible  grade- 
of  insulation. 
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THE  INTERNATIONAL  REGISTER  COMPANY,  of  Chi- 
cago, has  lately  doubled  the  capacity  of  its  factory,  and  although 

working  its  full  force  overtime,  reports  that  it  is  impossible  to 
keep  up  with  the  orders  for  its  double  register.  This  would  seem 
to  indicate  that  this  register  is  proving  fully  as  popular  with  street 
railway  managers  as  have  the  portable  and  single  type  of  regis- 

ters manufactured  by  this  company.  With  the  new  double  regis- 
ter the  cash  fares  and  the  transfers  are  registered  on  separate 

totalizers,  the  figures  of  which  are  large  enough  to  be  seen  from 
any  point  in  the  car,  and  it  is  claimed  that  it  is  absolutely  impos- 

sible to  "beat"  these  totalizers.  The  present  officers  of  the  com- 
pany are:  A.  H.  Woodward,  president;  A.  H.  Englund,  vice- 

president;  W.  H.  Brown,  secretary  and  treasurer^  Charles  E. 
Pratt,  Superintendent. 
THE  FISCHER  POWER  &  MACHINE  COMPANY,  of 

Pittsburgh,  Pa.,  reports  recent  sales  of  its  four-valve  crank  auto- 
matic engine,  as  follows:  Newtown  Electric  Light  &  Power  Com- 
pany, Newtown,  Pa.,  one  150  h.p.;  The  Reid  &  Barry  Company, 

Passaic,  N.  J.,  one  125  h.p.;  The  Union  Traction  Company,  Phil- 
adelphia, Pa.,  one  400  h.p.;  Standard  Electric  Light,  Heat  &  Pow- 

er Company,  Avoca,  Pa.,  one  150  h.p.;  Jersey  Shore  Electric  Com- 
pany, Jersey  Shore,  Pa.,  one  125  h.p.;  I.  C.  Cochran,  for  the  Hol- 

land &  Lake  Michigan  Street  Railway  Company,  Chester,  Pa., 
one  300  h.p.;  A.  Groetzinger  &  Son,  Pittsburgh,  Pa.,  one  125  h.p.; 
William  H.  Keech  &  Co.,  Pittsburgh,  Pa.,  one  75  h.p.;  Rochester 
Tumbler  Company,  Rochester,  Pa.,  one  150  h.p.;  John  T.  Parker. 
Needham,  Mass.,  one  100  h.p.;  Waterloo  &  Cedar  Falls  Rapid 
Transit  Company,  Waterloo,  la.,  one  350  h.p.;  I.  Jackson  &  Bros., 
Pittsburgh,  Pa.,  two  125  h.p. 
W.  R.  GARTON,  of  Chicago,  is  the  name  of  a  new  firm,  with 

headquarters  in  the  Ashland  Block.  Mr.  Garton  has  had  a  long 
experience  in  the  electric  railway  field,  and  is  well  known  through- 

out the  country.  He  was,  until  recently,  manager  of  the  railway 
department  of  the  Central  Electric  Company,  of  Chicago.  Mr. 
Garton  will  represent  the  Garton-Daniels  Electric  Company,  the 
Pittsburgh  Steeel  Hollow  Wire  Company,  the  Massachusetts 
Chemical  Company,  the  Rastor  Carbon  Rheostat  Company  and 
a  number  of  other  Eastern  firms.  Mr.  Garton  is  a  large  stock- 

holder in  a  number  of  these  companies.  He  will  also  handle  the 
B.  &  S.  drop  forge  commutator  bars,  and  electrical  railway  sup- 

plies in  general,  but  will  not  give  any  attention  to  minor  supplies 
or  repair  parts.  Mr.  Garton  will  have  the  best  wishes  of  his  large 
circle  of  friends,  and  any  orders  intrusted  to  his  care  will  un- 

doubtedly have  excellent  attention. 
J.  A.  FAY  AND  EGAN  COMPANY,  of  Cincinnati,  has  its 

Chicago  branch  in  one  of  the  finest  stores  on  South  Canal  Street, 
Chicago.  The  tracks  of  the  P.  C.  C.  &  St.  L.  R.  R.  run  directly 
in  the  rear  of  these  buildings,  and  make  them  a  particularly  fa- 

vorable location  for  shipping  and  receiving  goods.  The  com- 
pany's stores  occupy  Nos.  22,  24  and  26,  and  are  maintained  for the  convenience  of  customers  in  Northern  Illinois,  Wisconsin, 

Minnesota,  Colorado,  Iowa  and  Nevada.  A  full  line  of  both 
J.  A.  Fay  &  Company  and  Egan  Company  machinery  is  carried 
at  these  stores,  so  that  parties  residing  in  this  territory  should 
write  direct  to  Chicago  to  save  time.  J.  A.  Fay  &  Company  have 
recently  issued  a  large  poster,  giving  in  convenient  form  for 
ready  reference  all  of  the  principal  types  of  wood  working  ma- 

chinery which  the  company  manufactures.  These  include  ma- 
chines for  planing  mills,  sash,  door  and  blind,  furniture,  chair, 

buggy,  carriage,  wagon,  spoke  and  wheel  factories,  pattern  mak- 
ers, car  shafts,  etc. 

THE  J.  G.  BRILL  COMPANY,  of  Philadelphia,  has  issued  a 
very  neat  circular  giving  full  description  and  several  illustrations 
of  the  Brill  Perfect  Truck  No.  27.  This  truck  is  designed  express- 

ly for  high  speed,  city,  suburban  and  interurban  service,  and  the 
manufacturers  claim  that  in  its  construction  many  of  the  difficult 
problems  of  motor  car  building  have  been  solved.  In  building 
this  truck  the  manufacturers  have  introduced  the  following  im- 

portant features:  The  side  thrust  is  absorbed  by  a  greater  width 
of  spring  base  than  usual.  This  greatly  steadies  the  car  when 
rounding  curves,  because  it  reduces  the  rolling  on  the  springs, 
which  is  apt  to  happen  when  the  elliptics  are  close  to  each  other. 
The  swing  links,  with  their  springs,  are  outside  the  wheels,  and 
cushion  all  side  motion.  Nearly  all  the  weight  is  spring  carried, 
and  no  uncushioned  load  comes  on  the  journal  boxes.  The  load 
is  perfectly  equalized  among  the  wheels,  and  is  carried  at  the 
centre  of  the  equalizer  without  the  introduction  of  leverage 
against  springs.  The  catalogue  contains  a  number  of  very  val- 

uable letters  from  several  street  railway  managers  regarding  the 
durability  and  easy  riding  qualities  of  the  Brill  Perfect  Truck. 
THE  CHRISTENSEN  ENGINEERING  COMPANY,  of 

Milwaukee,  Wis.,  is  doing  an  excellent  business  in  the  manufac- 
ture and  sale  of  its  air  brakes  for  electric  cars.    The  fine  exhibit 

made  by  this  company  at  Nigara  Falls  attracted  widespread  at- 
tention, and  the  company  is  now  receiving  orders  from  a  num- 

ber of  managers,  who  gave  the  system  careful  consideration  at 
that  time.  The  works  at  Milwaukee  are  crowded  with  orders, 
and  are  working  full  time.  The  results  secured  on  the  South  Side 
elevated  cars  in  Chicago  have  been  most  satisfactory,  and  the 
company  has  now  equippped  between  fifty  and  sixty  of  these  cars. 
Among  other  roads  whose  cars  the  company  has  equipped  are 
the  St.  Louis,  Belleville  &  Suburban  Railway  Company  of  St.  Louis, 
Mo.;  the  Union  Traction  Company,  of  Anderson,  Ind. ;  the  New 
Paltz  &  Walkill  Valley  Railroad  Company,  New  Paltz,  N.  Y., 
and  the  Cripple  District  Railroad  Company  of  Cripple  Creek, 
Col.  That  the  brake  meets  the  commendation  of  steam  railroad 
managers  as  well  as  street  railroads,  is  shown  by  the  fact  that  the 
company  has  also  equipped  with  its  axle-driven  brake  the  com- 

posite car  of  C.  Peter  Clark,  Jr.,  of  the  New  England  Railroad, 
described  in  a  recent  issue  of  the  Street  Railway  Journal. 

THE  WALKER  COMPANY,  of  Cleveland,  O.,  has  secured 
an  order  from  the  Standard  Light  u.  r'ower  Company,  of  Dallas, 
Texas,  for  two  alternators,  one  of  225  and  the  other  of  325  k.w. 
capacity.  They  are  to  be  direct  connected  to  Erie  engines,  and 
are  designed  to  run  at  125  revolutions  ner  minute.  The  current 
will  be  two  phase  and  60  cycles.  In  addition  to  these  the  Walker 
Company  will  furnish  this  company  with  two  direct  connected 
railway  generators,  of  225  and  235  k.w.  capacity,  respectively.  The 
Walker  Company  is  also  building  two  alternating  generators  of 
250  k.w.  capacity  for  the  North  River  Electric  Light  Power  Com- 

pany of  New  York  City.  They  are  to  be  of  the  belted  type. 
Townsend,  Reed  &  Company,  of  St.  Louis,  have  purchased  for 
the  St.  Louis,  Belleville  &  Suburban  Electric  Railway  two  200 
k.w.  direct  connected  Walker  railway  generators,  besides  eight 

double  10-S  railway  equipments,  with  "S"  controllers."  On  the 
other  side  of  the  Atlantic  the  Glasgow  Municipal  Tramway  will 
place  a  number  of  Walker  motors  on  its  cars  at  an  early  date, 
while  the  electric  railway  of  Alexandria,  Egypt,  will  increase  its 
present  Walker  plant  by  the  addition  of  one  150  k.w.  belted  gen- 

erator with  switchboard,  and  four  double  3-N  equipments. 
WARREN  WEBSTER  &  COMPANY  report  the  following 

contracts  since  December,  1897,  taken  by  various  steam  heating 
contractors:  Gulf,  Colorado  &  Santa  Fe  Railway  Company,  depot, 

Temple  Station,  Tex.;  M.  Gould's  Son's  factory,  Newark,  N.  J.; 
Home  Building.  Pittsburgh,  Pa.;  Allen  County  Court  House, 
Fort  Wayne,  Ind.;  Lane  shoe  factory,  Brooklyn,  N.  Y.;  Aroos- 

took Mills,  Gardiner,  Me.;  Singer  Manufacturing  Company,  new 

foundry,  South  Bend,  Ind.;  United  States  Appraisers'  warehouse, New  York  City;  Norton  Emery  Wheel  Company,  Worcester, 
Mass.;  Rambo  &  Reger,  Norristown,  Pa.;  P.  R.  R.  Company, 
machine  shops,  Columbus,  O.;  Mystic  Velvet  Mills.  Mystic, 
Conn.;  New  England  Knitting  Company,  Winsted,  Conn.;  Con- 

verse Building,  Boston,  Mass.;  Steiner  &  Sons,  Bradley  Beach, 
N.  J.;  Stohn  &  Son,  Jersey  City,  N.  J.;  annex  to  Hospital  of 
North  Texas  Insane  Asylum,  Terrell,  Tex.;  Rothschild  Building, 
205-207  Monroe  Street.  Chicago,  111.;  J.  G.  Brill  Company,  Sixty- 
second  Street  and  Woodland  Avenue,  Philadelphia,  Pa.;  Universal 
Loom  Company,  Reidville,  Mass.;  Diamond  Portland  Cement 
Company,  Middle  Branch,  O.;  Indiana  State  Reformatory,  Jef- 
fersonville,  Ind.;  Charles  Wolf  &  Company,  Allentown,  Pa. 

THE  DORNER  &  DUTTON  COMPANY,  of  Cleveland,  O., 
has  recently  changed  its  name  to  The  Van  Dorn  &  Dutton  Com- 

pany. This  company  manufactures  a  well-known  line  of  trucks, 
gears,  track  cleaners,  etc.,  and  under  its  new  name  will  endeavor 
to  merit  the  continued  patronage  of  the  street  railway  companies 
of  the  country.  The  officers  of  this  company  are  now  as  follows: 
Piesident,  J.  H.  Van  Dorn,  who  is  also  president  of  the  Van 
Dorn  Iron  Works  Company;  vice-president,  E.  I.  Leighton,  pres- 

ident and  general  manager  of  the  Cleveland  Punch  &  Shear 
Works;  secretary  and  treasurer,  W.  A.  Dutton,  who  is  well  known 
as  the  general  sales  agent  of  the  original  Dorner  &  Dutton  Man- 

ufacturing Company,  and  the  Dorner  &  Dutton  Company,  and 
will  have  full  charge  of  the  sales  department  of  the  new  company; 
directors,  H.  H.  Hodell,  proprietor  of  the  Cleveland  Galvanizing 
Works,  and  director  of  the  Lake  Shore  Banking  &  Savings  Com- 

pany, and  Thomas  Burton  Van  Dorn,  engineer  of  the  Van  Dorn 
lion  Works  Company.  The  Van  Dorn  &  Dutton  Company  has 
secured  the  services  of  Frank  Schneider,  formerly  with  the  Brush 
Electric  Company  and  recently  superintendent  of  the  Sperry  En- 

gineering Company,  who  is  well  known  as  a  thorough  mechanic 
and  designer,  with  a  large  experience  in  street  railway  work.  Mr. 
Schneider  will  be  superintendent  of  the  truck  and  gear  department 
of  the  new  company. 
THE  SARGENT  COMPANY,  of  Chicago,  reports  a  very 

large  business  in  railway  supplies  during  the  past  few  weeks,  and 
states  that  orders  for  the  new  Diamond  "S"  shoe  are  coming  in 
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rapidly.  The  shoe  is  manufactured  of  cast  iron,  with  an  insert  of 
expanded  steel,  giving  great  friction  and  long  life  to  the  shoe, 
without  injury  to  the  tire.  These  shoes  have  been  tested  on  a 
large  number  of  railroads  with  uniform  satisfaction,  the  results  of 

which  are  shown  by  the  large  number  of  orders  on  the  company's 
books.  W.  D.  Sargent,  the  vice-president  and  general  manager  of 
the  Sargent  Company,  has  just  returned  from  England  and  the 
Continent,  where  he  has  been  engaged  in  introducing  the  Dia- 

mond "S"  brake  shoe.  Notwithstanding  the  proverbial  conserva- 
tism of  foreign  railway  managers  for  American  inventions,  the 

merits  of  the  shoe  are  so  clear  that  several  of  the  railroads  in 
England  are  already  using  them,  and  the  prospects  for  a  large 
extension  of  this  business  are  most  flattering.  The  Sargent  Com- 

pany has  recently  published  the  second  volume  in  its  series  on  the 
Diamond  "S"  brake  shoe,  giving  the  results  of  the  remarkable 
tests  of  the  shoe,  which  were  conducted  on  the  brake  shoe  testing 
machine  at  the  shops  of  the  Westinghouse  Air  Brake  Company 
at  Wilmerding.  Pa.  The  company  will  be  pleased  to  furnish  copies 
of  these  pamphlets,  together  with  results  of  service  tests,  to  all 
railroad  men  upon  request. 

HENRY  W.  BULKLEY, engineer,  of  New  York  City,  reportsa 

number  of  recent  orders  for  the  "Bulkley"  condensers,  among 
them  being  one  from  the  United  Verde  Copper  Company,  of 
Jerome,  Ariz.,  for  three  condensers  aggregating  1800  h.p.  Mr. 
Bulkley  is  receiving  a  number  of  very  fine  testimonials  regarding 
the  satisfactory  working  of  his  condenser,  one  of  them  from 
the  Washburn  &  Moen  Manufacturing  Company,  reading  as  fol- 

lows: "Referring  to  your  letter  of  Feb.  12,  in  relation  to  Bulk- 
ley  condensers.  When  installing  our  plant  here  we  put  in  six  Bulk- 
ley  condensers,  all  of  which  are  connected  with  Porter-Allen 
engines.  No.  1  engine,  3,000  h.p.,  cylinders,  40  ins.  and  60  ins.  X 
66  ins.;  No.  2  engine,  2,000  h.p.,  cylinders,  40  ins.  and  60  ins.  X  48 
ins.;  No.  3  engine,  1,500  h.p.,  cylinders,  30  ins.  and  52  ins.  X  48 
ins.;  No.  4  engine,  1,500  h.p.,  cylinders,  30  ins.  and  52  ins.  X  48 
ins.;  No.  5  engine,  1,500  h.p.,  cylinders,  30  ins.  and  52  ins.  X  48 
ins.;  No.  6  engine,  100  h.p.,  cylinders,  nj^  ins.  dia.,  20  ins.  stroke. 
We  have  been  running  all  of  the  above  engines  for  over  six  years 
and  the  Bulkley  condensers  have  given  us  no  trouble  whatever; 
in  fact,  we  have  not  laid  out  one  cent  for  repairs.  We  get  a 
vacuum  of  from  26  ins.  to  28  ins.  We  cannot  speak  too  highly 
of  the  Bulkley  condensers  and  we  not  only  have  them  in  use 
here  at  Waukegan.  but  have  several  at  our  Worcester  works 
and  all  along  the  line  they  give  perfect  satisfaction,  and  we  rec- 

ommend them  to  all  parties  who  want  to  run  their  engines  eco- 
nomically." 

THE  BERLIN  IRON  BRIDGE  COMPANY,  of  East  Ber- 
lin, Conn.,  reports  the  following  new  construction  in  which  its 

material  will  be  used:  The  Boston  Gas  Light  Company  is  erect- 
ing a  new  gas  plant  at  Commercial  Point,  in  the  vicinity  of  Bos- 

ton. This  new  plant  consists  of  a  building  about  52  ft.  wide  and 
185  ft.  long,  having  brick  side  walls  and  brick  partition  walls,  di- 

viding the  building  into  three  distinct  parts,  made  up  of  a  gen- 
erator house,  blower  room  and  condenser  room.  No  wood  is 

used  in  the  construction  of  the  building,  and  it  is  absolutely  fire 
proof.  The  floors  are  of  steel  throughout.  The  roof  is  covered 
with  slate,  supported  on  steel  roof  trusses  and  framing.  The  con- 

tract for  furnishing  and  erecting  the  steel  roof  work  complete  was 
let  to  the  Berlin  Iron  Bridge  Company.  The  American  Coffee 
Company,  of  Brooklyn,  N.  Y.,  is  erecting  a  new  power  house  in 
connection  with  its  plant,  which  is  about  70  ft.  wide  and  120  ft. 
long.  The  power  house  and  boiler  house  have  brick  side  wall 
construction  and  steel  supports  and  roofing.  Adjoining  the  boiler 
house  is  a  coal  bunker,  about  20  ft.  wide,  which  carries  the  supply 
of  coal  in  a  steel  bin  about  30  ft.  above  the  ground.  The  whole 
plant  has  been  designed  with  convenience  and  economy  in  view, 
and  when  constructed  will  be  a  complete  plant,  which  can  be  eco- 

nomically operated.  The  contract  for  furnishing  and  erecting  the 
steel  framework  of  this  building  was  also  let  to  the  Berlin  Iron 
Bridge  Company.  M.  C.  Henry  &  Company,  of  New  York  City, 
are  enlarging  their  plant  and  making  some  extensive  improve- 

ments. Their  new  steel  stone  shed,  which  is  about  50  ft.  wide,  is 
to  be  extended  about  70  ft.  in  length.  The  metal  work,  which  con- 

sists of  the  steel  framework  of  the  building,  the  covering  upon 
the  roof  and  sides,  and  the  metal  runway  for  traveling  crane,  is 
being  furnished  and  erected  by  the  Berlin  Iron  Bridge  Company. 

THE  GENERAL  ELECTRIC  COMPANY,  of  Schenectady, 
N.  Y.,  is  now  building  at  its  shops  what  is  claimed  to  be  the 
largest  generator  for  electric  traction  work  ever  constructed. 
When  finished  it  will  be  installed  at  the  Logan  Street  Station 
of  the  Louisville  Railway  Company,  Louisville,  Ky.  On  account 
of  its  large  diameter  the  armature  of  this  generator  cannot  be 
transported  over  the  railroads  in  its  complete  state,  either  erect 

or  on  its  side.  The  generator  will,  therefore,  be  assembled  in 
Louisville.  The  completed  machine  will  have  22  poles,  an  output 
of  2,400  k.w.,  or  3,000  h.p.,  and  will  be  driven  at  a  speed  of 
75  r.p.m.  by  a  4,000  h.p.  engine,  to  be  furnished  by 
the  Allis  Company.  The  generator  will  be  constructed  to 
stand  an  overload  of  about  one-third,  so  that  the  capacity  in  case 
of  emergencies  may  equal  3,200  k.w.,  or  about  4,000  h.p.  The 
principal  dimensions  of  the  machine  will  be  as  follows:  Diame- 

ter of  field  frame,  19  ft.;  width  of  field  frame,  4  ft.  1  in.;  diameter 
of  armature,  12  ft.  9  ins.;  diameter  of  commutator,  9  ft.  8  ins.;  di- 

ameter of  shaft,  2  ft.  3  ins.;  total  weight  of  armature  and  com- 
mutator, 83,000  lbs.;  width  of  armature,  5  ft.;  width  of  commuta- 

tor, 21  ins.;  total  width  of  generator,  77  ins.;  total  weight  of  gen- 
erator complete,  174,000  lbs.  Previous  to  the  manufacture  of  this 

machine  the  largest  generators  constructed  for  electric  railway 
work  were  those  of  1,600  k.w.,  or  about  2,500  h.p.,  the  first 
of  which  were  used  in  the  Intramural  power  house  at  the 
World's  Fair.  Dynamos  of  the  same  enormous  output  have  since 
been  installed  in  Philadelphia,  Boston  and  Chicago.  Four  are 
also  operating  in  the  Kent  Avenue  station  in  Brooklyn. 
At  present  this  power  house  contains  the  largest  single  exhibit 
of  moving  machinery  in  Greater  New  York.  In  no  other  city  of 
the  State,  with  the  exception  of  Niagara  Fall,  can  10,000  h.p.  en- 

gines and  dynamos  be  seen  in  almost  constant  daily  operation. 

New  Publications 

Reference  Catalogue  to  the  Scientific  American  Supple- 
ment.   Published  by  Munn  &  Co.,  New  York.    48  pages. 

This  is  an  index  to  all  the  articles  and  subjects  treated  in  the 
"Scientific  American  Supplement"  for  the  past  year  and  will  be 
found  of  value  to  anyone  desiring  to  investigate  a  subject  that  has 
been  discussed  in  this  supplement. 
Algebra  Made  Easy.  By  Edwin  J.  Houston  and  A.  E.  Kennelly. 

Published  by  American  Technical  Book  Company.    97  pages. 
This  volume  is  prepared  for  the  purpose  of  elucidating  the 

mathematical  formulae  appearing  in  the  pages  of  "  Dynamo-Elec- 
tric Machinery  "  and  "  Polyphase  Electric  Currents,"  by  Silvanus 

P.  Thompson. 
Pocket  Electrical  Dictionary.    By  Edwin  J.  Houston.  Pub- 

lished by  American  Technical  Book  Company,  of  New  York. 
915  pages.    Price,  leather  binding,  $3  ;  cloth  binding,  $2.50. 
This  is  the  fourth  edition  of  this  extensive,  popular  and  stand- 
ard dictionary  and  contains  over  11,000  words  and  about  15,000 

definitions,  including  6,000  new  electrical  words,  terms  and  phrases 
that  have  come  into  use  since  1S94.    This  book  is  probably  the  most 
up-to-date,  complete  and  reliable  electrical  dictionary  ever  pub- lished. 

The  American  Accountant's  Manual,  Volume  I.  Published 
by  Broaker  &  Chapman  of  New  York  City.  210  pages.  Price, 

$3- 

This  book  is  compiled  by  Frank  Broaker,  State  Examiner  of 
Public  Accountants  of  New  York  and  president  of  the  American 
Association  of  Public  Accountants,  and  contains  a  large  number  of 
the  examination  questions  prepared  by  the  State  Board  of  Examin- 

ers and  expert  public  accountants  appointed  by  the  Board  of  Re- 
gents of  the  University  of  New  York  State.  It  also  contains 

answers  in  concise  form  to  these  questions,  further  elucidated  by 
the  author's  commentaries  upon  the  technique  and  expression  of modern  accountancy. 

Municipal  Ownership  vs.  Private  Corporations.  By  M.  J. 
Francisco.  Published  by  M.  J.  Francisco  &  Son,  Rutland,  Vt. 
160  pages. 
In  this  work  the  author  presents  a  number  of  able  arguments 

against  the  municipal  ownership  of  lighting  and  street  railway 
plants.  Mr.  Francisco,  as  president  of  the  National  Electric  Light 
Association,  was  in  a  position  to  secure  very  valuable  information 
along  these  lines  from  several  official  sources.  He  has  also  person- 

ally examined  nearly  all  the  municipal  plants  in  the  United  States 
and  Europe  and  so  is  well  qualified  to  speak  on  the  financial  results 
of  their  operation.  The  book  contains  legal  and  editorial  opinions, 
table  and  cost  of  lights  as  furnished  by  private  companies  and 
municipal  plants  and  also  a  list  of  municipal  plants  that  have  been 
sold  or  abandoned. 

Trade  Catalogues 

Machinery  and  Supplies.    Published  by  Wendell  &  MacDuffie, 
of  New  York.  Illustrated. 

Cambria  STREET  Rails.    Published  by  the  Cambria  Iron  Com- 
pany of  Philadelphia,  Pa.  Illustrated. 

PERFECT  Truck  No.  27.    Published  by  the  J.  G.  Brill  Company, 
Philadelphia,  Pa,    Nineteen  pages.  Illustrated. 

Outlet  Boxes.    Published  by  Ward  Leonard  Electric  Company 
of  Bronxville,  N.  Y.    Twenty-seven  pages.  Illustrated. 
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Catalogue  of  Electric  Railway  Supplies.  Published  by 
Pawtucket  Brass  Foundry,  Pawtucket,  R.  I.  Thirty-three 
pages.  Illustrated. 

Keystone  Instruments.  Published  by  the  Keystone  Electrical 
Instrument  Company,  of  Philadelphia.  Twenty-six  pages. Illustrated. 

The  Webster  System  of  Low  Pressure  Steam  Heating. 
Published  by  Warren  Webster  &  Company,  Camden,  N.  J. 
Fifteen  pages.  Illustrated. 

Catalogue  of  Railway  Appliances.  Published  by  the  New 
York  Switch  &  Crossing  Company,  of  Hoboken,  N.  J.  Thirty- 
seven  pages.  Illustrated. 

Candelabra  Special  Series  and  Baithry  Lamps.  Published 
by  Edison  Decorative  and  Miniature  Lamp  Department,  Harri- 

son, N.  J.    Forty-four  pages.  Illustrated. 

List  of  Street  Railway  Patents  Issued 

U.  S.  Patents  issued  Jan.  18,  1898,  to  Feb.  15,  1898,  Inclusive. 

Jan.  18. 
Portable  Railroad   Switch.— Wm.'  Barton,[  Mathistcn,  Miss. No.  597.380. 
Electric  Car  Brake.— Constant  F.  de  Redou,  New  York,  N.  Y. 

No.  597.432. 
In  a  railway  brake,  the  magnet  carried  by  the  car  and  at  each 

side  of  the  latter,  combined  with  a  pivoted  brake-arm  carried  from 
the  end  of  each  magnet  and  turning  inward  in  line  with  the  length 
of  the  magnet,  and  a  brake  shoe  for  contact  with  the  rail  carried  by 
each  of  said  brake-arms. 

Electric  Car  Brake.— Constant  F.  de  Redou,  New  York,  N.  Y. 
No.  597.433- 

PAT.  NO.  598,074 

Trolley  Car.— Jeremiah  D.  Hull,  New  York,  N.  Y.    No.  597,467. 
Electromechanical  Switch  Operating  Mechanism.— Charles 

W.  Squires,  Springfield,  Mass.    No.  597,472. 

Car'  Signal  a>d  Indicator. — Alfred  Travaglini  and  Ettore  Teti, Philadelphia,  Pa.    No.  597,490. 

Conduit  for  Electric  Railways. — Cyrus  V.  Osborn,  Dayton, 
O.    No.  597,508. 

Electric  Trolley  Device.    Custaf  Valley,  Johnstown,  Pa.  No. 

597.516. 
Trolley  Wheel.— Harry  B.  Sawyer,  Chicago,  111.    No.  597, 693. 

Jan.  25. 
Rail  Joint. — Charles  R.  Smith,  Barnett,  Ga.    No.  597,789. 
Electric  Railway. — Eben  C.  Crocker,  Bridgeport,  Conn.  No. 

597.799- 
Emergency  Brake  for  Cars. — Philip  Casey,  Jr.,  Paterson,  N.  J. 

No.  597,813. 

PAT.  NO.  598,258 

TROLLEY. — George  A.  Hall,  Portland,  Me.    No.  597,848. 
Car  Fender. — Henry  C.  Spangler,  Harrisburg,  Pa.    No.  597,864. 
Fender  for  Street  Cars. — John  F.  Baker,  Vincennes,  Ind. 

No.  597.936. 

Safety  Fender  for  Street  Cars. — Wm.  B.  Hej'wood,  Gualala, 
Cal.    No.  598,067. 

Automatic  Car  Fender. — Wm.  B  Heywood  and  Wm.  H.  Hey- 
wcod,  Gualala,  Cal.    No.  598,068. 

Feb.  r. 

Car  Truck.— John  A.  Brill,  Philadelphia,  Pa.    No.  598,074. 
A  car  truck  having  axle-box  yokes,  one  arm  of  the  yokes  being 

movable,  means  for  firmly  holding  the  movable  arm  of  the  yoke,, 
each  of  said  arms  having  an  extension  and  a  cross-bar  uniting  the 
extensions,  whereby  the  movable  arm  of  the  yoke  and  cross-bar- 
connected  therewith  may  be  moved  out  of  the  horizontal  plane  of the  wheels. 

Conductor  for  Electric  Railways.— George  Ritter,  Stuttgart, Germany.    No.  598,184. 

Rotary  Motion  Transmitter  from  Car  Axles.— John  H. 
Whiting,  Belvidere,  111.    No.  568,169. 

Mechanism  for  Starting,  Stopping  and  Controlling  Speed- 
of  Motors  of  Electric  Cars.— Frank  H.  Foster,  Brooklyn, N.  Y.    No.  598,199. 

I* 

PAT   NO.  598,403 

Car  Truck. — Henry  Tesseyman,  Dayton,  O.  (assignor  to  the 
Barney  &  Smith  Car  Company.)  No.  598,258. 
In  a  car  truck,  a  truck  transom,  a  movable  pedestal  attached 

to  each  end  thereof  and  having  extensions  which  form  bearings  for 
the  upper  ends  of  helical  springs  carried  in  pockets  movable  be- 

tween the  side  bars  of  the  truck  frame,  a  body  bolster  pivotally 
connected  to  said  truck  transom  at  the  centre  thereof  and  having  a 
centre  bearing  thereon,  side  bearings  at  the  end  of  said  body  bolster 
and  bearing  plates  below  the  same,  said  centre  and  said  side  bear- 

ings being  in  constant  contact  with  their  respective  bearing  plates. 

Maximum  Traction  Truck. — Charles  F.  Ueberlacker,  Kingston, 
N.  Y.  (assignor  to  the  Peckham  Motor  Truck  and  Wheel  Com- 

pany.)   No.  598.403-      .  ! 
In  a  car  truck  the  combination  of  front  and  rear  wheels,  pede- 

stals, side  beams  connecting  the  pedestals  on  each  side  of  the  truck, . 
duplex  end  beams  secured  to  opposite  faces  of  the  pedestals  and 
projecting  therefrom  separated  by  approximately  the  thickness  of 
the  pedestal,  said  end  beams  being  connected  across  the  truck  by  a 
duplex  crossbeam  the  members  of  which  are  integral  with  said  end' 
beams  and  are  in  contract  with  each  other  across  the  truck. 

Railway  Car  Truck. — John  Taylor,  Troy,  N.  Y.    No.  598,449. 
The  combination  of  the  side  bars  of  a  truck  frame  and  the 

hanger  casting  attached  thereto  and  thereunder  at  opposite  sides, 
of  the  pedestal,  having  pairs  of  ears  ;  and  the  links  hinged  to  said 
castings  by  a  bolt  transfixing  said  ears ;  with  the  spring  having 
eyes  on  its  ends  hinged  to  the  upper  ends  of  said  links. 

PAT.  NO.  598,449 

Feb.  8. 

Fender  or  Guard  for  Frameway  Cars. — John  R.  Seaton, Cohoes,  N.  Y.    No.  598,538. 

Car  Fender. — Anton  Mazzanovitch,  New  York,  N.  Y.    No.  598,- 637- 

Switching  Apparatus  for  Street  Cars. — John  G.  Groshein 
and  George  L.  Seaman,  Cincinnati,  O.    No.  508,705. 

Vehicle  Fender. — William  Clayton,  St.  Louis,  Mo.   No.  598,769. 

STEEL  Railway  Car. — Richard  T.  Barton,  New  Haven,  Conn. No.  598,842. 
Feb.  15. 

Trolley. — Chas.  H.  Johnson,  Elmhurst,  Cal.    No.  598,937. 

Combined  Track  and  Wheel  Brake. — William  Timmis,  Pitts- 
burgh, Pa.    No.  598,966. 

Trolley-Pole  for  Overhead  Electric  Railways.— Joseph  L. 
Walker,  Louisville,  Ky.    No.  599, 274. 

Fender' for  Street  Cars. — Henry  W.  Bodeman,  San  Francisco*. Cal. '  No.  599,281. 
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THE  SYSTEM  OF  THE  BALTIMORE  &  NORTHERN  ELECTRIC 

RAILWAY  COMPANY 

In  the  city  of  Baltimore,  which  has  recently  been  noted 
for  its  excellent  railway  systems,  there  has  been  developed 

during  the  last  few  years'a  fine  system  of  suburban  electric 
lines,  which  for  construction  and  equipment  rank  among 

the  best  in  the  country.  The  region  to  the  north  of  Balti- 
more, with  its  transportation  systems,  is  shown  in  the  map 

on  page  178,  and  of  these  systems  that  of  the  Baltimore 
&  Northern  Electric  Railway  Company  is  the  subject  of 
this  article. 

The  Baltimore  &  Northern  Electric  Railway  Company 
is  a  consolidation  of  the  Falls  Road  Electric  Railway  and 

way  for  additional  track  between  Pikesville  and  Emory 
Grove.  The  plans  for  this  work  have  been  made,  and  it 
is  thought  that  the  work  will  be  started  at  an  early  date. 
The  Emory  Grove  line  extends  from  Pikesville,  one  of 
the  suburbs  of  Baltimore,  and  through  the  villages  of 

Garrison,  Owing's  Mills,  Delight,  Reisterstown,  Glyndon, 
to  the  terminus  of  the  line  at  Emery  Grove  Camp  Grounds, 

now  occupied  by  the  Methodists  of  the  State  of  Mary- 
land, and  consisting  of  about  eighty  acres  of  beautiful 

wooded  land. 

Early  in  1897  plans  were  perfected  for  an  independent 

FIG.  1 . — POWER  STATION  OF  THE  BALTIMORE  &  NORTHERN  ELECTRIC  RAILWAY  CO. 

the  Pikesville,  Reisterstown  &  Emory  Grove  Railroad. 
The  former  line  was  constructed  under  a  charter  of  the 

first-named  company  from  Charles  Street  and  Lafayette 
Avenue,  in  the  city  of  Baltimore,  to  Pikesville,  where  con- 

nection was  made  with  the  Emory  Grove  line.  The  construc- 
tion of  the  Pikesville,  Reisterstown  &  Emory  Grove  Road 

was  begun  in  1894, and  was  finished  in  1895.  Thelatterline 
consists  of  10^  miles  of  single  track,  with  fifteen  turnouts, 
making  a  total  length  of  about  12  miles  of  track.  The  road 

was  laid  with  56-lb.  T  rails  on  oak  and  chestnut  ties,  rest- 
ing on  gravel  ballast.  Owing  to  the  large  excursion  busi- 

ness handled  on  the  road,  the  company  anticipated  the 
necessity  for  a  double  track,  and  now  owns  the  right  of 

line  into  the  city  of  Baltimore,  so  that  cars  could  be  oper- 
ated from  Emory  Grove  to  the  center  of  the  city,  a  dis- 

tance of  21  miles,  without  change.  At  this  time  all  pas- 
sengers were  transferred  at  Pikesville,  and  were  brought 

in  from  that  point  by  the  Baltimore  Traction  Company, 
now  a  part  of  the  Baltimore  Consolidated  Railway.  The 
new  line  now  leaves  Pikesville  about  300  yds.  north  of  its 
old  terminus,  running  over  private  rights  of  way  nearly  its 
entire  length  to  the  city  line.  The  main  line  of  the  road 

passes  through  the  beautiful  section  of  the  country  be- 
tween Pikesville  and  Mount  Washington,  along  which  a 

number  of  projects  for  developments  have  already  been 
started,  and  from  Mount  Washington   it   crosses  the 
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Northern  Central  Railway  by  a  steel  viaduct,  and  thence 
alongside  of  the  Falls  Road  Turnpike  into  the  city.  Its 
Arlington  branch,  which  leaves  the  main  line  about  1700 
ft.  west  of  Mount  Washington,  extends  through  the  new 

suburb  of  Aubrey,  passing  the  Gentlemen's  Driving  Park, 
rimlico  race  course  to  Electric  Park  and  West  Arling- 

ton.   Its  West  Woodberry  branch  extends  from  Union 

FIG.  2— DOUBLE  BRACKET  CONSTRUCTION  ON  CURVE 

Avenue  and  Falls  Road  through  Woodberry,  thence  skirt- 
ing the  northern  boundary  of  Druid  Hill  Park,  where 

large  building  operations,  involving  the  expenditure  of 

$100,000,  have  now  begun.  Within  the  city  line  it  is  con- 
structed in  the  center  of  the  street  along  the  Falls  Road 

to  Lafayette  Avenue,  thence  on  Lafayette  Avenue 
two  blocks  to  Charles  Street,  where  connection  is  made 

with  the  Baltimore  City  Passenger  Railway  Company, 
over  whose  line  the  cars  of  the  Baltimore  &  Northern 

FIG.  3.— SECTION  OF  TRACK  ON  HIGHWAY 

Electric  Railway  are  operated  for  1^  miles  further  to  a 
point  which  is  considered  the  business  center  of  the  city. 

The  length  of  the  main  line  double  track  to  Pikesville 

is  about  9^  miles.  The  length  of  the  Pikesville  &  Em- 
ory Grove  division  is  10^  miles,  making  a  total  distance 

from  Baltimore  to  the  terminus  of  about  20  miles.  In 

addition  to  this  there  is  the  Arlington  Branch,  2  miles  of 
double  track,  and  the  West  Woodberry  Branch,,  about  l| 
miles  double  track,  not  fully  completed  at  present.  This 
makes  the  total  length  of  the  line  23!  miles,  there  being 

11  miles  single  track,  including  turnouts,  and  12J  miles 
double  track.   The  total  length  of  track  is  about  36  miles. 

POWER  STATION. 

Current  is  supplied  from  the  company's  power  house  at 
Owing's  Mills,  and  from  the  plant  of  the  Belt  Line  Tun- 

nel, which  was  built  to  supply  power  to  the  tunnel  locomo- 
tives, but  which  sells  surplus  power  to  several  railway 

companies,  among  them  the  Baltimore  &  Northern. 

The  company's  own  power  house  at  Owing's  Mills  con- 
tains three  220-h.p.  Ball  &  Wood  compound  engines,  225 

revolutions,  each  belted  to  a  No.  4  Westinghouse  genera- 
tor. These,  with  four  180-h.p.  return  tubular  boilers  con- 

stituted the  original  power  plant  of  the  Pikesville,  Reisters- 
town  &  Emory  Grove  road.  During  1897  Thomas  C. 
Basshor  &  Company  installed  for  the  railway  company  a 

500-h.p.  compound  condensing  Rice  &  Sargent  engine  and 
three  200-h.p.  return  tubular  boilers,  with  the  necessary 
piping,  Knowles  condenser,  feed  pumps,  etc.  The  engine 
is  direct  connected  to  a  300-k.w.  Westinghouse  10-pole 
generator.  The  switchboard  was  installed  by  the  Westing- 

house Company.  The  stacks,  two  in  number,  are  72  ins. 
and  06  ins.  in  diameter,  respectively,  and  are  75  ft.  in 
height,  built  of  steel  and  lined  with  firebrick  to  a  height 
of  about  15  ft.  above  the  roof. 

Coal  is  brought  to  the  power  house  on  the  Western 
Maryland  Railroad,  whose  tracks  are  about  15  ft.  above 
the  boiler  room  floor,  owing  to  the  natural  conformation 
of  the  ground.  Chutes  connect  with  bins  of  about  500 
tons  capacity,  and  the  coal  falls  directly  from  the  cars  into 
the  bins,  or  on  to  the  boiler  room  floor,  effecting  consid- 

erable economy  in  handling. 
The  water  for  the  boilers  is  taken  from  two  purifiers,  or 

settling  wells,  which  have  been  due  about  15  ft.  from  a 

creek  running  through  the  company's  property.  Filtration 
through  the  soil  frees  the  water  from  silt  and  vegetable  im- 

purities. The  water  then  is  pumped  from  six  wells  into 

FIG.  4.— STRAIGHT  TRACK  CONSTRUCTION  OVER  OWN  RIGHT 
OF  WAY 

a  30,000-gal.  wooden  tank,  30  ft.  above  top  of  power  house. 
All  boiler  feed  pumps  can  be  connected  to  a  .fire  system, 
which  has  four  outlets  in  car  barn  and  four  in  power  house, 

with  2|-in.  hose  and  nozzles.  The  employees  have  a  fire 
drill  about  once  a  week  at  irregular  intervals,  when  they 

are  expected  to  man  the  pipes  and  makes  necessary  ar- 
rangements for  fighting  fire.  . 

At  Owing's  Mill  power  house  there  is  also  a  50-k.w. 
motor  Westinghouse  booster,  running  at  800  revolutions, 
wound  for  525  volts.  The  booster  feeders  are  tapped  into 
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the  mains  at  a  point  midway  between  Arlington  Junction 

and  Pikesvillc  (about  6^-  miles  from  the  power  house),  and 
feeds  this  section,  4  miles  in  length.  At  the  Belt  Line 

power  house  there  has  been  installed  a  second  Westing- 
house  motor  booster  125  k.w.,  550  revolutions  per  minute, 
wound  for  265  volts.  The  feeders  from  this  booster  tap 
into  the  mains  at  Mount  Washington  (a  distance  of  5f 
miles),  and  feed  the  section  from  Arlington  back  to  a 

point  near  the  car  barn.  The  trolley  wire  is  not  cut  be- 
tween the  direct  feed  and  the  booster  feed. 

TRACK  AND  OVERHEAD  CONSTRUCTION. 

The  roadbed  inside  the  city  limits   consists  of  90-lb. 

to  the  ends  and  sloped  off.  The  dummy  or  space  between 
the  tracks  was  also  filled  with  stone  to  prevent  accumu- 

lation of  weeds,  and  to  furnish  a  reserve  for  filling  in 
any  points  where  the  earth  in  fills,  etc.,  might  settle. 

Where  the  road  runs  on  the  county  highways,  the  con- 
struction consists  of  64-lb.  T  rails  6  ins.  high,  supported 

on  cross  ties  similar  to  those  already  described.  Broken 
stone  was  placed  under  the  ties  to  a  depth  of  4  ins.,  and 
was  brought  up  to  within  3  ins.  of  the  top  of  the  rail.  Fine 
stone  and  stone  dust  were  then  filled  in  to  the  tops  of  the 
rails,  and  sprinkled  and  rolled  until  thoroughly  compacted 
by  a  steam  roller.  This  forms  an  excellent  driveway,  the 
rails  offering  but  slight  obstacle  to  the  wheels  of  vehicles 

FIG.  5. — VIEWS  OF  VIADUCT 

girder  rails,  supported  on  Georgia  pine  cross  ties,  measur- 
uring  6  ins.  x  8  ins.  x  8  feet.  These  are  bedded  on  a 
foundation  of  gravel.  As  the  street  through  which  the 
road  passes  had  never  been  paved,  the  railroad  company 
was  required  to  furnish  new  cobble  or  mosaic  pavement 

between  tracks  and  2  ft.  on  each  side.  The  general  con- 
struction of  the  roadbed  on  macadamized  and  paved 

streets  is  shown  in  Figs.  6  and  7,  and  that  on  the  com- 

pany's own  right  of  way  in  Fig.  10. 
The  greater  part  of  the  remaining  track  was  constructed 

of  60-lb.  4;j-in.  T  rails,  with  six-bolt  splice  bars,  supported 
on  ties  similar  to  those  used  for  girder  track.  The  ballast 

consisted  of  6  ins.  of  clean  broken  stone,  2.\  ins.  ring,  un- 
der the  ties  and  filled  level  with  the  tops  of  the  ties,  carried 

turning  in  and  out,  ami  the  construction  is  much  cheaper 
than  paved  girder  track.  This  style  of  construction  has 
been  used  to  a  considerable  extent  in  the  vicinity  of  Balti- 

more, and  has  been  entirely  satisfactory  to  the  public  and 
to  the  railway  companies. 

On  private  rights  of  way  the  tracks  were  laid  13  ft.  cen- 
ter to  center,  and  center  pole  bracket  overhead  construc- 

tion was  used.  The  accompanying  views  give  a  good 
idea  of  the  different  characters  of  roadbed. 

All  rails  were  supplied  by  the  Pennsylvania  Steel 
Works.  The  girder  rail  was  section  No.  200;  the  6-in.  T 
rail,  section  No.  206  (Shanghai),  and  the  41/4-in.  T  rail, 
section  No.  7. 

On  highways  and  other  places  where  the  room  was  not 
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available,  the  tracks  were  set  10  ft.  center  to  center,  and 
wood  pole  cross  suspension  was  used.  The  poles  for  all 
the  work  were  long  leaf,  merchantable  quality,  Georgia 
pine,  sawed  octagonal,  10  ins.  in  diameter  at  the  top  and 
12  ins.  at  the  butt.  These  were  set  6  ft.  in  the  ground  in 
cement  concrete,  which  was  brought  up  above  the  ground 
and  coned  up  to  the  pole,  and  finished  with  cement  mortar, 

A  3  in.  or  4  in.  bond  was  used  at  each  joint  in  order  not  to 

interfere  with  the  bolts.  Atkinson  "Horse  Shoe"  bonds 
and  Washburn  &  Moen  "Crown"  bonds  were  employed 
in  about  equal  proportions.  The  T  rail  track  was  bonded 

with  two  No.  000  "Crown"  bonds  32  ins.  long,  outside  of 
the  splice  bars.  The  use  of  copper  bonds  on  the  exposed 
T  rail  was  avoided,  as  the  roads  in  the  neighborhood  of 

ROLLED  MACADAM 
t.  ' ;  '  1 

FIG   6—SECTION  OF  TRACK  ON  MACADAM  STREETS 

FIG.  7.— SECTION  OF  TRACK  ON  PAVED  STREETS 

designed  for  a  water  shed,  which  it  is  thought  will  lengthen 
the  life  of  the  poles  materially. 

The  cross-suspension  work  is  of  the  standard  type*, 
5-16-in.  span  wires  being  attached  to  poles  by  eye-bolts  f 
ins.  x  16  ins.,  cap  and  cone  insulation  being  used,  support- 

ing a  15-in.  full  deep  groove  ear  riveted  on  to  the  No.  00 

Baltimore  have  suffered  considerably  from  the  theft  of 
copper  bonds.  The  managers,  therefore,  have  used  No.  o 
extra  BB  galvanized  iron  and  channel  pins,  triple  laced, 
i.  e.,  one  piece  of  wire  was  used  to  make  three  bonds. 

The  section  insulators  used  were  manufactured  by  the 
contractors  and  consist  of  a  piece  of  hickory  wood  about 

FIG.  8.— ENTRANCE  CURVES  TO  CAR  HOUSE 

hard  drawn  trolley  wire.  No  solder  was  used  anywhere 

on  the  trolley  wire.  Brackets  are  made  of  2^-in.  horizon- 
tal pipe,  14  ft.  long,  running  through  the  pole  and  sup- 

ported by  diagonal  struts  of  2-in.  extra  heavy  pipe,  the 
connections  being  made  by  malleable  iron  castings.  Suit- 

able lugs,  as  shown  in  the  illustration,  carry  the  span  wire 

2  ft.  long  with  a  removable  piece  on  the  bottom,  which,  if 
burned  by  an  arc,  can  be  replaced.  The  trolley  wire  is  led 
through  a  small  brass  casting,  which  takes  the  burn  at  the 
point  where  the  arc  is  made,  thus  preventing  the  burning 

of  the  trolley  wire.  The  anchors  were  of  a  new  type,  de- 

signed by  one  of  the  contractor's  engineers,  and  are  fitted 
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0.  r~ FIG.  9.— PLAN  OF  MAIN  CAR  HOUSE 

about  2  ft.  in  length,  and  to  this  are  attached  span-wire 
hangers  of  the  ordinary  type.  This  has  proven  to  be  the 
most  satisfactory  form  of  bracket  suspension,  as  it  pre- 

vents the  breaking  of  hanger  studs,  and  cushions  to  some 
extent  the  blow  of  the  trolley  pole  should  it  ever  leave 
the  trolley  wire. 

The  girder  rail  bonding  consisted  of  two  short  flexible 
bonds,  of  No.  0000  capacity,  placed  under  the  splice  bars. 

at  their  top  with  a  swivel,  to  which  the  bridle  wires  are  se- 
cured. This  prevents  the  kinking  of  the  trolley  wire  at 

point  of  attachment,  a  common  difficulty  with  the  ususl 

type  of  anchor  ears. 
The  cost  of  girder  track,  including  paving,  bonding,  and 

overhead  work,  but  exclusive  of  feeder  wire,  was  approxi- 
mately $26,000  per  mile  of  double  track.  The  cost  of  T 

track,  including  ballast,  bonding  and  overhead  construe- 



i8o STREET  RAILWAY  JOURNAL. [Voi..  XIV.    No.  4. 

tion,  but  exclusive  of  feeder  wire,  was  about  $20,000  per 
mile  of  double  track.  The  cost  of  Shanghai  T  rail  was 
about  $1000  per  mile  additional.  In  addition  to  the  above 
the  grading  for  the  line  cost  about  $3000  per  mile. 

The  pike,  on  which  a  considerable  part  of  the  road  was 
built,  was  narrow  and  with  many  sharp  bends.  In  order 
to  straighten  the  roadbed  and  make  it  safer  for  vehicles, 
thus  permitting  a  higher  rate  of  speed  to  be  made,  a  large 

30  ROADBED 

FIG.  10. — SECTION  OF  TRACK  OVER  OWN  RIGHT  OF  WAY 

amount  of  excavating,  both  earth  and  rock,  has  been  done. 
Free  use  was  made  of  drains,  large  size  terra  cotta  pipe 
being  principally  employed  with  masonry  headwalls. 
Walls  of  masonry  were  supplied  where  embankments 

might  prove  dangerous  at  a  later  day,  owing  to  the  ac- 
tion of  the  weather. 

The  road  crossings  over  the  T  rail  track  were  con- 
structed according  to  the  standard  plans  of  the  engineer, 

and  consist  of  3-in.  oak  plank  laid  on  i-in.  oak  strips  be- 
tween and  outside  the  rails,  filled  with  broken  stone  and 

FIG.  12. — STANDARD  CLOSED  CAR 

finished  with  a  dressing  of  fine  stone  and  rammed.  These 
were  found  to  be  cheaper  and  more  suitable  than  plank 
sidings. 

The  entire  construction  has  been  of  the  most  substan- 
tial quality,  to  permit  high  speeds  with  a  minimum  danger 

of  accident  and  repair  accounts. 
In  order  to  avoid  a  grade  crossing  with  the  Northern 

Central  Railroad  tracks,  and  further  in  order  to  span  a 
small  stream  and  the  streets  in  Mount  Washington, a  single 
track  steel  viaduct  about  1400  ft.  long  was  constructed. 
This  is  one  of  the  most  interesting  features  of  the  line,  and 
is  illustrated  in  the  engravings  on  page  177.    The  spans 

over  the  Northern  Central  Railroad  consist  of  two  plate 

girders  68  ft.  long  x  5  ft.  deep,  placed  14  ft.  between  cen- 
ters and  supported  by  steel  towers.  A  clear  headway  of 

22  ft.  was  required  above  the  top  of  the  steam  rails.  The 
remainder  of  the  viaduct  consists  of  plate  girder  spans 
varying  in  length  between  34  ft.  and  40  ft.,  supported  by 

towers  from  17  ft.  to  20  ft.  center  to  center.  The  founda- 
tions of  the  towers  are  of  two  classes,  one  of  masonry 

resting  on  concrete  footings,  and  the  other  being  entirely 
built  of  concrete  with  granite  cap  stones. 

The  viaduct  was  furnished  by  J.  G.  White  &  Company, 

their  sub-contractors,  the  Phcenix  Bridge  Company,  sup- 
plying and  erecting  the  steel  superstructure. 

FIG.  11.— STANDARD  OPEN  CAR 

ROLUNG  STOCK. 
The  rolling  stock  includes  ten  double  truck  open  cars,made 

by  the  American  Car  Company, 34- ft.  body,  40-ft.  bumpers, 
with  Bemis  double  trucks,  each  equipped  with  two  50-h.p. 
Westinghouse  motors.  These  cars  are  of  the  cross  seat, 

center  aisle  type,  with  "Walkover"  rattan  covered  spring 

FIG.  13.— VIEW  IN  REPAIR  SHOP 

seats.  Parcel  racks  extend  the  whole  length  of  the  cars. 
There  are  also  five  ten-bench  single  truck  open  cars,  made 
by  Jackson  &  Sharp,  mounted  on  Bemis  single  trucks, 
equipped  with  two  Westinghouse  No.  36  motors ;  four- 

teen single-truck  open  cars,  made  by  the  Laclede  Car 
Company,  with  center  aisles,  rattan  covered  spring  cross 
seats,  mounted  on  Peckham  9  A  trucks,  and  equipped  with 

two  35-h.p.  Westinghouse  motors;  five  single-truck  closed 
Jackson  &  Sharp  cars,  mounted  on  Bemis  single 

trucks  and  equipped  with  two  40-h.p.  Westinghouse 
motors,  and  ten  double-truck  closed  Laclede  Car  Com- 

pany cars,  vestibuled,  39  ft.  over  bumpers,  37  ft.  over  ves- 
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tibule,  divided  into  passenger  compartment,  17  ft.  6  ins., 
and  smoking  compartment,  10  ft.  long.  Two  of  the  latter 
cars  utilize  the  smoking  compartment  as  baggage  room. 

There  are  six  seats  on  each  side  of  passenger  compart- 
ment, and  three  on  each  side  of  smoking  compartment. 

The  seats  are  of  Hale  &  Kilburn  "Walkover"  type,  34  ins. 
long,  15  ins.  wide,  leaving  a  21-in.  aisle.  The  seats  are 
placed  30  ins.  center  to  center,  and  are  provided  with 
foot  rest  rails.  Each  car  is  fitted  with  eight  lights  in  in- 

terior, with  headlight  and  rear  platform  light.  The  width 
of  car  over  all  is  8  ft.  4  ins. 

In  addition  the  company  has  a  parlor 

car  of  the  same  general  style  and  dimen- 
sions as  the  last  mentioned,  but  furnished 

with  velvet  carpet,  silk  window  hangings, 
rattan  easy  chairs,  eight  removable  side 
tables,  similar  to  Pullman  tables,  twenty 
lights,  buffet,  etc.  This  car  has  proved 
very  popular,  being  the  first  of  such  cars 
introduced  in  Baltimore.  All  closed  cars 

are  heated  with  Whittingham  electric 
heaters. 

CAR  HOUSES  AND  REPAIR  SHOPS 

The  main  car  house  is  illustrated  on 

page  179,  and  is  267  ft.  by  80  ft. in  interior, 

with  general  offices  and  conductors'  room 
in  the  extension.  The  building  has  brick 
walls,  steel  columns  and  steel  roof  trusses, 
the  roof  being  covered  with  corrugated 
galvanized  iron.  A  small  space  is  reserved 
for  slight  repairs,  the  principal  repairs  being  made  at  the 

barn  at  Owing' s  Mills.  Fire  protection  is  afforded  by  a 
10,000-gal.  wooden  tank  40  ft.  above  the  ground,  fed  by 
electric  pumps,  and  the  building  is  piped  and  supplied  with 
hose  and  nozzles  at  convenient  points. 

The  repair  shop  is  in  the  Owiiig's  Mills  car  house, and  is 
equipped  with  the  usual  complement  of  tools,  including 
ajathe,  drill  press,  shaper,  emery  wheel,  buffer,  novelty 

wef63i'vvdrker,  wheel'  grinder  and  other  tools,  all  driven 
by  motors.  A  paint  shop  and  carpenter  shop  are  accessory 
to  the  main  repair  shop. 

In  lifting  car  bodies  from  trucks,  or  in  lifting  bodies  and 
trucks  from  wheel  axles,  a  very  simple  car  hoist  is  used. 
It  consists  of  four  differential  pulleys  attached  to  stub 
posts,  and  the  pulleys  are  hooked  to  two  rails,  which  pass 
under  the  bodies. 

CONTRACTORS  AND  ENGINEERS. 

George  R.  Webb,  vice-president  and  general  manager 
of  the  road,  conceived  the  project  of  this  through  line  five 
or  six  years  ago,  and  the  resulting  railroad  system  is  due 
very  largely  to  his  foresight  and  energy. 

The  whole  contract  for  roadbed,  overhead  wires,  feeders, 

approaches,  trestles,  etc.,  was  given  to  J.  G.  White  &  Com- 
pany, of  New  York  and  Baltimore. 

The  surveys  and  plans  were  prepared  by  D.  B.  Banks, 
consulting  engineer,  who  supervised  the  construction  of 
the  work. 

The  Post  Office  authorities  at  London,  England,  have 
put  into  service  an  electric  motor  van  for  conveying  the 
mails  between  the  General  Post  Office  and  the  West  Cen- 

tral, Western  and  Paddington  district  offices.  The  van 
was  provided  by  the  London  Electrical  Cab  Company, 
Ltd. 

A  Freak  Accident 

The  maxim  that  it  is  the  unexpected  which  always  hap- 
pens is  as  well  exemplified  in  street  railway  operation  as 

in  any  other  line  of  activity.  An  example  of  this  occurred 
recently  in  New  York.  A  10-ft.  length  of  £-in.  gas  pipe 
insinuated  itself  in  a  peculiar  maimer  into  the  anatomy 
of  a  grip  car  of  the  Third  Avenue  Railway  Company,  of 
this  city  a  short  time  ago,  and  the  location  finally  reached, 
is  shown  in  the  accompanying  illustration. 

It  seems  that  some  workmen  on  a  neighboring:  track 

PECULIAR  ACCIDENT  IN  NEW  YORK 

after  using  the  pipe  laid  it  on  the  paving  just  outside  of 
the  cable  track.  The  gripman  did  not  notice  it,  but  when 
the  car  had  nearly  passed  over  it,  by  some  means  or  other 
the  end  became  raised  up  and  caught  in  the  rear  fender, 
the  latter  being  low  and  hung  just  in  front  of  the  wheel. 

The  front  end  of  the  pipe  was  held  rigidly  against  the  pav- 
ing, and  the  other  end  curved  up,  passing  between  the  end 

of  the  platform  sill  and  the  sill  of  the  car,  on  through  the 
floor,  through  the  end  of  the  seat,  and  out  at  the  rear  end 
of  the  car.  It  took  with  it  the  end  panel,  as  shown,  and 
when  the  car  was  stopped,  was  found  extending  about  18 
ins.  over  the  rear  platform.  Fortunately,  no  one  was 
standing  in  its  way,  and  no  one  was  hurt.  The  gripman 

did  not  know  of  the  accident  until  told  of  it  by  the  con- 
ductor, who  was  much  startled  by  the  appearance  of  the 

piping  through  the  floor  of  the  car. 
The  white  color  of  the  pipe  in  the  engraving  helps  to 

distinguish  it  from  the  extension  bars  of  the  truck  and 
other  parts  of  the  car. 

As  has  been  stated,  it  usually  happens  that  the  choice  of 
fuel  is  a  matter  of  location,  but  in  cities  where  several 

competing  grades  of  coal  come  to  market,  it  would  prob- 
ably pay  to  have  expert  tests  made  to  determine  what 

grade  of  coal  and  what  mixture  is  most  economical  for  the 
work. — From  report  of  committee,  St.  Louis  Convention, 
1896. 

It  is  stated  that  the  Consolidated  Traction  Company,  of 

Jersey  City,  has  decided  to  issue  transfers  to  all  its  differ- 
ent lines  at  intersecting  points. 

If  I  had  asked  a  street  railroad  man  the  same  question 
he  would  have  promptly  and  correctly  answered  (even  if 
he  did  not  know  and  had  to  guess)  that  the  bevel  on  a  car 
wheel  was  for  the  purpose  of  centering  the  car  on  the 
track,  providing  a  means  for  a  lagging  wheel  to  catch  up 
again,  and  maintaining  the  axles  of  the  car  at  right  angles 
with  the  rail  of  track. — From  report  of  committee,  St. 
Louis  Convention,  1896. 
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Shops  of  the  Nassau  Electric  Railroad  Company 
of  Brooklyn 

By  Jamks  F.  Hobart,  M.  E. 

The  machine,  blacksmith  and  carpenter  departments  of 
these  shops  were  almost  completely  destroyed  by  fire  on 

the  morning  of  Sept.  3,  last.  The  buildings  have  been  re- 
built, but  not  quite  all  the  tools  have  yet  been  placed  in  po- 

sition, and  the  overhead  hoists,  and  the  heating  (hot  air) 
conduits  are  not  yet  quite  in  place. 

The  old  shops  had  iron  roofs,  the  trusses  being  of  arch- 
itectural steel  shapes,  and  covered  with  corrugated  iron. 

That  this  kind  of  a  roof  was  not  desirable  for  car  shops, 

the  Nassau  people  found  to  their  sorrow,-  nor  could 
the  fire  be  got  at  through  the  iron  roof  until  it  fell  in,  and 
the  work  of  clearing  away  the  debris  was  made  slow  and 
costly  by  the  tangled  steel  beams.  It  was  necessary  to  cut 
the  rivets  before  a  large  portion  of  the  truss  work  could 
be  torn  apart,  and,  taken  as  a  whole,  the  steel  roof  has 
proved  a  costly  investment  for  the  Nassau  Company. 

It  is  needless  to  state  that  the  reconstructed  shops  do 
not  have  steel  or  iron  roofs.  The  buildings  are  covered 
with  the  regulation  timber  truss  roofs,  with  spruce  ribs, 
over  which  matched  stuff  is  placed  and  covered  with 
sheathing  felt  in  the  regular  orthodox  manner.   This  roof 

FIG.  1.— PITS  AND  METHOD  OF  RAISING  CARS 

will  burn  if  it  gets  on  fire,  but  the  firemen  can  at  least  cut 
holes  in  it  in  order  to  get  at  the  fire  within,  something  they 
could  not  do  with  the  former  construction. 

The  four  pits  have  been  enlarged  to  comfortably  handle 

three  cars  each.  Each  pit  is  lighted  by  twenty  incandes- 
cent lamps.  A  narrow-gage  track*is  laid  in  the  concrete, 

which  forms  the  floor  of  each  pit,  and  a  car  carrying  the 
lifting  jack  is  fitted  to  the  track  in  such  a  manner  that  the 
jack  can  be  given  the  necessary  lateral  motion  to  enable 

it  to  reach  the  centre  of  gravity  of  both  front  and  rear  mo- 
tor axles. 

The  overhead  hoisting  apparatus  is  very  simple  as  well 
as  inexpensive.  Three  continuous  lines  of  8-in.  steel  I 
beams  are  placed  over  each  pit,  and  fitted  with  trolleys,  to 
which  3000  lb.  Harrington  hoists  are  suspended  by  means 

of  long  strap-links  of  bar-iron.  Two  of  these  hoists  are 
placed  on  each  outside  I  beam,  and  are  attached  to  the  cor- 

ners of  the  car.  The  hoist  on  the  central  I  beam  is  used 

for  raising  wheels  off  of  the  pit,  taking  out  motors,  and 
for  all  other  work  that  so  frequently  comes  along. 

The  pits  are  heated,  four  6-in.  hot-air  pipes  being  led 
into  each  pit  from  the  hot-air  heating  system  of  the  shop. 
Instead  of  the  brick  tight  walls,  so  usually  found  at 
the  sides  of  pits,  the  entire  space  under  the  floor,  for  a 
considerable  distance  on  each  side,  has  been  cleared  out 
and  made  available  for  man  and  material  to  handle  and  be 

handled  in,  making  it  possible  for  quite  a  number  of  men 
to  work  in  the  pits  at  the  same  time,  and  get  around  and 
past  each  other  without  delaying  the  work  by  getting  in 

each  other's  way. 
The  several  lines  of  steel  I  beams  overhead,  above  de- 

scribed, all  terminate  in  an  overhead  transfer  carriage 

FIG.  2.— A  CORNER  IN  THE  MACHINE  SHOP 

whereby  any  or  each  of  the  several  trolleys  can  be  carried 
while  loaded,  from  one  pit  to  another,  or  to  a  great  many 
other  parts  of  the  shop  which  are  reached  by  other  lines 
of  single  steel  overhead  I  beams  and  trolleys  with  hoists 
attached. 

At  the  100-ton  wheel  press,  one  of  the  lines  leading  from 
the  pit  transfer  has  its  transfer  in  the  radial  length  of  I 

beam,  which  is  pivoted  on  the  track  end,  the  other  end  be- 
ing mounted  on  a  small  trolley  made  to  travel  in  the  arc  of 

a  circle  upon  another  I  beam  placed  crosswise  overhead, 
to  which  the  radial  beam  is  directly  attached  by  means 
of  the  trolley  mentioned.  Another  circular  beam,  and 
another  transverse  trolley  support  the  I  beam  in  about 
the  middle  of  its  16-ft.  length. 

A  novel  method  of  supporting  the  wooden  trusses  was 
adopted.  Outside  of  the  building,  at  places  where  the  old 
walls  had  fallen,  pilasters  were  built  to  sustain  the  ends 
of  the  trusses,  which  were  built  right  into  the  walls,  stones 

being  placed  in  the  wall  to  receive  them.  Inside,  a  tim- 
ber was  set  under  the  truss,  and  framed  into  it,  also  bolted 

to  the  brick-work,  with  large  star  washers  outside.  Where 
the  old  walls  were  standing,  and  the  steel  posts  remained 

FIG.  3.— LATHE  FOR  BORING  BEARINGS 

built  into  the  walls,  the  end  of  the  truss  was  placed  on 

top  of  the  steel  built-up  post,  and  the  wooden  post  car- 
ried down  nearly  to  the  ground  and  bolted  through,  as 

described,  another  section  of  wood  being  used  on  the 

other  side  of  the  wall,  instead  of  the  star  washers.  The  en- 
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tire  shop  is  electrically  driven  from  the  railway  circuit,  a 

100-k.w.  motor  being  used  for  the  main  drive,  and  a  num- 
ber of  smaller  motors  are  scattered  through  the  shop, 

which  is  heated  by  a  hot-air  system,  a  fan  and  enclosed 
heating  coils  being  used,  the  hot  air  being  delivered 
through  frequent  openings  near  the  top  of  the  walls  of  the 
shop. 

The  shop  is  lighted  by  monitors  built  in  the  roofs, 
the  section  of  roof  (.there  are  two  sections)  furthest 
from  the  vertical  windows  in  the  walls  being  furnished 
with  a  higher  monitor  than  the  section  of  roof  nearest 
to  the  side-wall  windows.  In  addition  to  the  above,  a 
great  number  of  circular  overhead  bright  metal  reflectors 
are  scattered  through  the  shop,  suspended  from  above, 
and  each  reflector  carries  ten  incandescent  lamps,  which 
as  placed,  throw  their  light  directly  down  upon  the  work. 
Several  clusters  of  these  lamps  may  be  seen  in  the  picture 

of  the  carpenter's  shop. 
An  air-pump  is  being  set  up,  from  which  air  under  75 

lbs.  pressure  is  to  be  distributed  around  the  shop,  and 
used  for  blowing  out  commutators,  and  for  all  other  work, 
including  the  blowing  of  the  shop  whistle,  that  air  is  now 
found  to  so  readily  lend  itself  to  do. 

A  Fox  lathe  has  just  been  set  up  for  the  special  pur- 
pose of  boring  all  the  solid  bearings  used  on  the  cars.  A 

finer  hob  jaw  has  been  made,  to  be  used  for  driving  the 

tool,  so  that  the  small  cuts  will  be  taken  through  the  bab- 
bitt. By  the  use  of  a  two-jawed  chuck  on  the  spindle  of 

this  lathe,  it  is  expected  that  a  box  can  be  bored  very 
quickly  and  in  good  shape.  At  the  time  of  my  visit  they 
were  having  trouble  with  the  lathe  by  its  boring  larger 
at  one  end  than  at  the  other.  Probably  after  better  means 
for  holding  the  box  have  been  secured,  there  will  be  no 
trouble  of  any  kind,  but  with  a  long  box  held  at  one  end 
by  a  pair  of  light  chuck  jaws,  there  will  always  be  more 
or  less  trouble  in  getting  a  straight  box,  because  the  outer 
end  will  dodge  and  spring  away  from  the  tool  to  a  certain 
extent,  making  the  bore  smallest  at  the  end  furthest  from 
the  chuck. 

FIG,  4— THE  BLACKSMITH  SHOP 

The  armature  room  has  been  rebuilt  with  heavy  brick 
walls  between  it  and  the  rest  of  the  shop.  These  walls  are 
carried  up  above  the  roof,  which  is  entirely  cut  off  in  that 
manner  from  the  rest  of  the  building.  This  action  on  the 
part  of  the  company  seems  to  be  pretty  good  proof  that 
they  considered  the  origin  of  the  recent  fire  to  have  been 
in  the  armature  room.  About  all  the  work  in  the  armature 

room  is  done  on  the  piece-work  system.  A  motor  for 
driving  power  coil-winders  has  recently  been  put  in  and  a 
couple  of  these  machines  are  already  connected  thereto. 

I  noticed  a  novel  manner  of  disposing  of  the  old  100- 
k.w.  motor  which  formerly  drove  the  shop.  It  was  pretty 

badly  used  up  by  the  fire — in  fact,  only  three  of  the  larger 
machine  tools  were  thought  worth  being  kept — and  the 
heavy  pieces  of  the  motor  were  utilized  as  jumping  blocks 
in  the  blacksmith  shop.  The  pole-pieces  were  let  into 
tuc  ground,  one  close  to  each  anvil,  and  so  placed  that  the 
top  of  the  concrete  floor  came  just  flush  with  them.  The 
heavy  yoke  served  another  forge,  and  the  base  was  placed 
at  still  another. 

FIG.  5.— THE  WOOD-WORKING  SHOP 

There  are  six  forges  in  the  smithy,  all  the  forges  being 
made  of  single  sections  of  old  steam  boiler  shells,  holes 
being  chipped  for  the  air  pipes,  the  tuyere  trap,  etc.  The 
smithy  is  also  fitted  with  a  motor  which  drives  the  blower, 

also  a  iiaudry  hammer,  i-in.  x  5-in.  shear,  and  a  drill  press, 
thus  making  it  unnecessary  for  the  smiths  to  run  to  the 
machine  shop  occasionally.  There  are  two  pits  near  the 
tools  above  described,  where  new  cars  are  set  up  and  old 
ones  overhauled,  and  the  tools  come  in  very  handy  there 
for  small  jobs  that  are  constantly  coming  up. 
Two  car  sheds  were  formerly  maintained  at  the  shops, 

but  one  of  the  sheds  has  been  converted  into  a  wood-shop, 
and  the  space  under  the  floor  excavated  deep  enough  to 
allow  all  the  shafting  to  be  placed  under  the  floor,  thus 
leaving  everything  clear  overhead.  A  car  track  runs 
through  this  shop,  and  a  small  push  car  is  to  be  made 
with  the  bearings  inside  the  wheels,  so  that  there  will  be 
no  projection  beyond  the  wheels,  and  the  car  can  pass 
lumber  piled  close  up  to  the  very  edge  of  the  track. 

The  wood-shop,  and,  in  fact,  all  parts  of  the  shop,  are 
separated  from  the  main  erecting  room  and  from  each 
other  by  means  of  heavy  fire  doors,  which  are  all  well 
mounted  on  Coburn  trucks,  and  therefore  slide  very  easily. 
These  doors  are  tinned  both  sides,  and  are  weighted  so  as 

to  be  self-closing.  Each  door  is  also  fitted  with  a  box 
clip,  where  by  moving  a  thumb-lever,  the  door  may  be 
held  open  if  desired,  but  each  of  these  levers  (one  to  each 
door)  is  fitted  with  a  thermostat,  which,  whenever  the 
temperature  rises  on  account  of  a  fire,  will  drop  the  thumb 
latch  and  allow  the  door  to  close  automatically. 

A  wheel  grinder  is  being  erected  in  an  adjoining  build- 
ing, and  after  this  machine  is  in  position,  two  men  can  run 

a  car  up  to  the  machine  and  center  one  of  the  axles'  with- 
out removing  the  truck  from  the  car.  The  wheels  can  be 

ground  and  the  car  removed  in  about  two  hours,  with  only 
the  services  of  the  two  men  mentioned  above. 

I  noted  a  very  simple  and  effective  rig  for  testing  the 
motors  and  fields  for  grounds,  short  circuits  and  other 
railway  motor  ailments.  The  assistant  master  mechanic 
has  built  himself  an  office  close  to  the  pits,  and  a  volt- 

meter and  an  ampere  meter  are  permanently  located  in 
this  office.  Cables  are  provided  long  enough  to  reach  to  any 
part  of  the  pits,  and  these  cables,  or  flexible  wires,  are 
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wound  upon  drums  or  spools  just  outside  the  office.  A  set 
of  ring  contacts  and  a  pair  of  brushes  to  each  reel  enable 
connection  to  be  had  with  the  instruments  when  the  wire 

is  either  all  off  or  all  on  or  partly  on  the  reels.  The  volt- 
meter connection  is  common  flexible  lamp  cord,  while  the 

wires  from  the  ampere-meter  are  large  enough  to  carry  75 
amps.without  trouble.  In  order  to  properly  control  the  cur- 

rent sent  through  the  test  wires  above  described,  a  water 

rheostat  is  set  up  on  top  of  the  office.  A  30-gal.  barrel  forms 
the  tank,  and  a  pair  of  old  brass  bearings  serve  as  elec- 

trodes. Salt  is  used  to  secure  the  proper  degree  of  con- 
ductivity, and  the  assistant  foreman  jokingly  alluded  to  a 

little  experience  he  had  when  setting  up  the  rheostat.  He 

first  tried  rock  salt,  and  put  it  in  by  the  quart,  without  ob- 
taining a  proper  degree  of  conductivity  in  the  water.  He 

FIG.  6.— SECTION  OF  SAND  CAR 

then  invested  in  a  nickel's  worth  of  table  salt  at  the  nearest 
grocery,  and  soon  found  that  he  could  put  this  in  by  the 
teaspoonful,  instead  of  by  the  quart,  as  he  did  with  the 
rock  salt. 

A  cord  runs  up  through  the  top  of  the  office  and  over 
a  pulley,  suspending  one  of  the  bearings,  and  enabling 
them  to  be  brought  together  or  separated  at  will  to  pass 
the  desired  number  of  amperes.  In  testing,  the  assistant 
master  mechanic  sits  in  his  office  and  watches  the  ammetei 

and  volt-meter,  with  his  hand  on  the  rheostat  cord,  while 
one  of  the  workmen  makes  the  required  contacts  at  the 
motor  which  is  undergoing  the  test. 

Another  neat  little  electric  "kink"  is  on  exhibition  in 
the  office.  The  Nassau  road  has  a  telephone  exchange  of 
its  own,  and  it  is  frequently  necessary  to  call  up  the  night 
watchman  in  the  shop.  A  time  clock  has  to  be  registered 

alternately  by  the  watchmen,  every  two-and-a-half  minutes 
and  therefore  the  watchmen  have  not  much  time  to  watch 

the  telephone.  A  gong  is  set  up  in  the  middle  of  the  shop, 
and  by  pushing  a  button  the  M.  M.  can  summon  any 
head  workman  he  wants  by  means  of  a  code  of  signals,  as 
is  often  necessary  when  a  car  comes  in  for  hurried  light 

repairs.  When  the  telephone  bell  rings,  it  drops  an  an- 
nunciator, so  the  watchman  can  see  that  he  has  been 

called.  The  annunciator  flap,  when  it  falls,  closes  the  cir- 
cuit of  the  shop  gong  (nights  only)  and  that  bell  rings 

steadily  until  the  watchman  responds  and  resets  the  an- 
nunciator and  answers  the  telephone. 

The  equipment  of  the  machine  shop  includes  the  fol- 
lowing tools,  all  furnished  by  the  Prentiss  Tool  &  Supply 

Company:  Watson  &  Stillman  100-ton  wheel  press;  18- 
ft.  bed  lathe,  with  46-in.  swing,  for  turning  out  axles ;  6-ft. 
Pond,  lathe,  with  20-in.  swing;  6-ft.  lathe,  with  21-in. 
swing;  12-ft.  lathe,  with  24-in.  swing;  3-ft.  6-in.  Fox  lathe, 
with  14-in.  swing;  10-ft.  lathe,  with  21-in.  swing;  4-ft. 
lathe ;  24-in.  drill  press ;  two  20-in.  drill  presses ;  7-in. 
speed  lathe;  36-in.  wheel  borer;  a  £  to  \  in.  Brown  bolt 
cutter;  18-in  shaper;  Frasse  hack  saw. 

The  equipment  of  the  armature  room  includes  four 

field-winding  lathes,  built  by  the  company's  own  works, 
and  one  band-wire  winding  lathe. 

The  equipment  of  the  blacksmith  shop  comprises  one 

Beaudry  3-ton  steam  hammer;  one  Watson  &  Stillman 

100-ton  wheel  press;  one  24-in.  drill  and  one  combina- 
tion shearing  and  punching  machine. 

The  equipment  of  the  wood-working  department  com- 
prises one  rabbitter,  two  mortisers,  one  variety  machine ; 

one  wood-turning  lathe,  one  peining  machine,  one  four- 
sided  molder,  two  planers,  one  rippling  saw,  one  cross- 

cut saw,  one  band  saw,  mostly  supplied  by  H.  D.  Smith ; 
one  Clement  ripping  saw,  witn  adjustable  table;  one  Fay 
hollow  tool  mortiser. 

Fig.  6  shows  an  ingenious  sand  car  employed  by  the 
company  for  sanding  its  tracks.  The  sand  is  kept  agitated 
by  a  set  of  wheels  on  a  horizontal  shaft,  worked  by  a 
platform  lever,  as  shown.  The  supply  of  sand  deposited 
on  the  track  is  regulated  by  the  revolving  bucket  wheel, 
driven  by  a  sprocket  chain  from  the  motor  axle,  as  shown. 

This  stops  entirely  the  flow  of  sand  when  the  car  is  sta- 
tionary, and  increases  it  in  proportion  to  the  speed  of  the 

car. 

fcleetrie  Railway  Motors 

By  Gko.  T.  Hanchett. 

/   
VIII. — Commutatots  and  Brush  Holders. 

Even  after  the  advent  of  the  carbon  brush  the  commu- 
tator and  brush  holder  remain  one  of  the  most  difficult 

parts  of  railway  motor  construction.  Railway  armatures 
of  necessity  operate  with  fixed  brushes,  for  even  if  means 
for  adjusting  their  angular  position  were  provided,  it 
would  not  be  possible  to  manipulate  them  when  the  motor 
was  operating,  and  at  such  times  only  is  any  benefit  to  be 

derived  therefrom.  The  rapidly  varying  load  on  the  rail- 

way motor  is  always  shifting"  the  line  of  sparkless  commu- 
tation, and  even  though  good  design  may  reduce  the  shift- 

ing to  a  minimum,  the  conditions  are  very  conducive  to 

sparking.  Dust  and  grit,  which  are  always  in  close  prox- 
imity, do  not  help  matters,  and  brush  holders  and  com- 

mutators must  be  built  to  stand  this  severe  service. 

Considering  first  the  commutator,  it  is  obvious  that  un- 
der these  adverse  conditions  it  should  not  be  handicapped 

by  poor  material.  Cast,  or  even  tempered,  copper  is  not 
to  be  recommended  for  this  purpose.  Drawn  or  drop 
forged  copper  are  the  only  suitable  materials.  Regarding 

insulated  segments,  continuous  strips  of  mica  are  to  be  rec- 
ommended. Built  up  mica  segments  are  not  suitable,  for 

they  harbor  conducting  particles  and  frequently  start  a 
bridge  between  two  bars,  which  results  in  the  destruction 

of  the  two  coils  connected  between  them.  It  is  surpris- 
ing how  a  thin  film  of  copper  or  carbon  dust,  scarcely 

equivalent  to  a  No.  40  wire  in  circular  milage,  will  suffice 
to  burn  out  bobbins  of  No.  10  or  even  larger  wires.  The 
reason  for  this  probably  lies  in  the  fact  that  the  spurious 
conductor  is  exceedingly  short,  and  being  connected  at 
either  end  with  a  massive  copper  commutator  bar,  the 
heat  which  is  generated  in  it  is  rapidly  conducted  away, 

FIG.  1. — COMMUTATOR  WITH  EXCESSIVELY  THICK  SEGMENTS 

and  even  should  the  bridging  film  be  deflagrated,  an  arc 
would  be  established  between  the  bars,  which  would  be 
sufficient  to  destroy  the  coils  connected  between  them. 

The  mica  which  is  commonly  used  in  commutators  is 
of  two  kinds,  namely,  amber  and  India  mica.  Of  these 
the  India  mica  is  best,  electrically  considered,  but  amber 
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mica  has  advantages  that  renders  it  more  suitable.  A 

mechanical  consideration  enters  here.  The  commutator 

should  wear  down  evenly,the  segment  as  fast  as  the  copper. 

The  copper  is  subjected  to  an  electrical  gnawing  action 

due  to  small  sparks  as  well  as  simple  wear.  If  the  mica 

segments  are  made  too  thick,  the  bar  will  wear  faster  than 

the  mica,  giving  the  commutator  an  appearance  like  that 

shown  in  Fig.  I.  This  difficulty  once  started  will  develop 

rapidly,for  the  more  the  mica  segment  protrudes,the  great- 
er will  be  the  sparking  action  at  the  bars.  Commutators  in 

which  the  mica  segments  are  too  thick  come  into  the  repair 

shop  a  grayish  black  color,  and  on  running  the  fingers 

over  the  surface,  the  protruding  mica  segments  are  readily 

built  of  amber  mica  can  readily  be  turned  clear  across  its 

face  with  a  single  sharpening  of  the  turning  tool,  but  in 

the  case  of  commutators  built  with  India  mica,  the  tough- 
est tools  lose  their  edge  at  almost  the  first  turn  of  the 

lathe. 

Built  up  segments  have  a  converse  and  equally  ob- 
jectionable fault.  They  are  too  soft  and  wear  down  faster 

than  the  copper,  creating  depressions  in  the  commutator, 

which  are  easily  filled  with  carbon  dust,  inviting  a  short 

circuit.  This  wear  is  well  depicted  in  Fig.  3.  Built  up  seg- 
ments also  are  liable  to  break  apart  with  heat,  so  that  a 

smallpiecewill  become  brittle  and  drop  out  of  the  space  be- 
tween the  bars,  as  shown  in  Fig.  4,  leaving  a  hollow,  which 

-HOW  THE  ACTION 
BEGINS 

FIG.  3.— SHOWING  WEAR  WHEN  SEGMENTS 
ARE  TOO  SOFT  OR  TOO  THIN FIG  4. 

-SHOWING  WEAR  OF  SOFT 
BUILT-UP  SEGMENTS 

FIG.  5. — EFFECT  OF  NEGLECT  OF 
THE  BRUSHES 

FIG.  6.— MODERN  METHOD  OF  BIND- 
ING COMMUTATORS FIG,  10.- 

-UNDER-CUT  COMMUTATOR 
BAR 

felt.  Often  the  segments  protrude  1-32  in.  or  more.  The 
gnawing  action  usually  starts  at  the  edge  of  the  bar  and 
works  down  beside  the  segment,  as  shown  in  Fig.  2.  A 
short  time  suffices  to  wear  down  the  intervening  copper 
between,  and  the  damage  is  done. 

Modern  railway  commutators  require  a  segment  at  least 
1-32  in.  thick.  If  this  be  made  of  amber  mica,  it  will 
wear  down  with  the  commutator  fairly  evenly,  but  in  order 
to  secure  equally  even  wear  with  India  mica  the  segment 

immediately  becomes  a  receptacle  for  carbon  dust  and 

copper. 
The  carbon  brushes  which  bear  on  a  railway  commuta- 

tor should  be  frequently  trimmed  and  squared.  Failure 
to  do  this  results  in  a  bar  worn  as  shown  in  Fig.  5,  and 
this  curve  becomes  so  concave  that  it  is  almost  impossible 
to  fit  a  brush  to  it;  moreover,  if  the  commutator  wears 
evenly  it  will  last  longer.  Commutator  segments  should 
be  worn  down  to  within  about  ̂   in.  of  their  wearing  depth 
before  they  are  removed.  It  does  not  pay  to  go  closer,  as 
one  of  the  bars  might  become  completely  worn  through, 
and  possibly  cause  a  short  circuit,  which  would  call  for  a 
new  winding  as  well  as  a  new  commutator.  It  is  plain 
that  as  the  commutator  wears  away  the  angular  breadth  of 
the  bar  becomes  less,  and  a  brush  which  at  first  bridged 
i^  segments  might  easily  bridge  2.\  or  more.  In  this  way 
the  commutated  bobbin  would  be  held  under  the  brush 

FIG.  7— VULCABESTON  COLLAR  TO 
INTERRUPT  ARCS 

must  be  thinner,  about  .025  in.  or  .02  in.,  and  either  of 
these  latter  widths  of  segment  are  too  easily  bridged  by 
carbon  and  copper  dust.  Necessity  demands  that  India 
mica  segments  to  give  best  mechanical  results  must  be 
thinner  than  is  good  practice  electrically,  and  therefore 

railway  commutators  built  with  India  mica  almost  invari- 
ably have  the  faults  just  rehearsed. 

The  toughness  of  India  mica  is  fully  appreciated  by 
those  who  have  to  turn  up  commutators.    A  commutator 

-EXTENDED  MICANITE  COLLAR  TO 
INTERRUPT  ARCS 

FIG.  11. — GAGE  FOR 
MICA  SEGMENTS 

too  long,  and  the  sparking  difficulties,  which  are  severe 
enough  in  any  case,  would  be  enhanced.  As  the  commu- 

tator wears  away  the  width  of  the  brush  should  be  pro- 
portionately altered,  and  especially  is  this  true  with  deep 

commutators. 
A  popular  way  to  build  commutator  bars  is  shown  in 

Fig.  5,  illustrating  the  double  bevel  employed  on  the 
W.  P.  50  machine.  These  bars  will  wear  until  they  break- 

through on  the  other  side,  but  the  pressure  on  the  end 
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collar  may  cause  them  to  buckle  or  shift  before  their  use- 
ful life  is  ended.  The  preferred  form  of  bar  to-day  is 

shown  in  Fig.  6,  and  is  now  almost  universally  adopted. 
The  grips  hold  this  bar  just  as  firmly  at  the  end  of  its 
life  as  in  the  beginning. 

A  common  way  to  build  a  commutator  sleeve  was  once 
to  have  a  large  threaded  collar,  concentric  with  the  shaft, 

pressing  the  beveled  collar  against  the  bars,  but  the  pre- 
ferred practice  now  is  to  draw  the  collar  into  position  by 

means  of  six  or  eight  cap  screws  suitably  spaced  about  the 
end  of  the  commutator.  This  latter  method  will  prevent 

one  section  of  the  commutator  being  tightened  to  the  ex- 
clusion of  the  others. 

It  takes  very  little  to  provoke  an  arc  on  a  railway  motor 
commutator,  and  consequently  extraordinary  precautions 

have  to  be  taken  to  prevent  an  arc  being  established  be- 

FIG.  9.— PROTECTING  CORD  INSULATION  WITH  ASBESTOS 

tween  the  commutator  segments  and  the  iron  shell  sup- 
porting them,  for  the  latter  is  one  of  the  terminals  of  the 

motor.  A  popular  method  is  to  screw  a  vulcabeston  collar 
on  to  the  end  of  the  commutator,  as  shown  in  Fig.  7,  thus 
preventing  the  formation  of  arcs  from  the  surface  of  the 
bar  to  the  iron  shell,  except  by  a  circuitous  path. 

Another  method  is  to  extend  the  mica  collar,  as  shown 
in  Fig.  8.  This  forms  an  effective  fence  to  prevent  the  arc 
from  jumping  to  the  iron,  but  is  not  mechanically  so  well 
adapted  to  rough  handling.  With  double  bevel  bars,  the 
surfaces  of  which  come  flush  with  the  end  collar,  it  is  fre- 

quently good  practice  to  wind  a  shellaced  string  protected 
with  asbestos  over  the  collar,  as  shown  in  Fig.  9.  This 
method  is  not  so  effective  but  it  can  be  applied  to  many 

existing  motors  where  other  means  are  not  easily  ap- 
plied. 

It  is  customary  to  line  that  part  of  the  casing  adjacent 
to  the  brushes  with  sheets  of  insulated  material,  preferably 
vulcabeston  or  asbestos,  to  prevent  damage  or  grounding 
from  the  flaring  arcs  that  sometimes  occur  at  the  brushes. 
These  arcs  are  frequently  due  to  weak  fields,  and  often  do 
a  great  deal  of  damage  to  the  adjacent  parts,  especially  to 
canvas-covered  heads.  For  this  reason  commutator  bars 

with  lugs  extending  upwardly  to  the  diameter  of  the  ar- 
mature, as  shown  in  Fig.  8,  are  to  be  recommended.  It 

will  be  readily  seen  that  the  surface  of  the  armature  adja- 
cent to  the  brushes  is  of  the  same  potential,  and  therefore 

destructive  arcs  will  not  find  a  circuit  in  the  immediate  vi- 
cinity. 

This  practice  demands  a  drop-forged  copper  commu- 
tator bar.  Where  drawn  copper  bars  are  used,  it  is  cus- 

tomary to  undercut  them,  as  shown  in  Fig.  10.  This 

makes  a  lug  for  the  wire  and  enables  the  winder  to  con- 
nect up  neatly,  but  unfortunately  it  demands  a  more  or 

less  combustible  head  next  to  the  commutator. 

In  assembling  commutators  a  good  method  is  to  take 

the  prepared  bars  and  stack  them  along  the  bench  to- 
gether with  the  segments  which  are  to  go  between  them. 

These  segments  consist  of  slips  of  mica,  which  are  gaged 
by  means  of  a  tool  shown  in  Fig.  11.  A  sufficient  number 
of  slips  are  selected  from  a  pile  and  inserted  in  a  slot  in  a 

gage  until  a  certain  predetermined  tightness  is  attained. 
This  forms  a  segment. 

All  railway  brush  holders  are  almost  identical  in  prin- 
ciple. They  consist  of  a  brass  casting  provided  with  suit- 

able lugs  for  the  connecting  wires  and  a  rectangular  tube, 
which  is  radial  to  the  commutator  and  in  which  a  single 
block  of  carbon  rests.  A  spring-impelled  finger  presses 
the  carbon  against  the  commutator,  and  the  holder  is  so 
designed  that  the  pressure  shall  be  practically  constant 
throughout  the  life  of  the  brush. 

There  are  two  methods  which  have  been  employed  for 
supporting  brushes.  One  is  to  employ  a  protruding  stick 
or  rod  of  insulating  material,  on  which  the  brush  holder  is 
mounted.  With  the  W.  P.  motors  these  were  small  sticks 
of  wood  let  into  mortises  in  the  lower  half  of  the  case  at 

diametrically  opposite  position  on  the  commutator.  In 
the  Westinghouse  armatures -the  insulating  support  is  se- 

cured by  the  upper  half  of  the  case. 
A  method  which  is  now  finding  favor  is  to  fasten  the 

brush  holder  to  a  vulcabeston  board,  which  is  concentric 
to  the  commutator,  and  serves  to  separate  the  brushes 
from  the  armature  head.  This  board  is  fastened  to  lugs 

cast  in  the  upper  half  of  the  motor  casing.  Wood  is  some- 
times used  instead  of  vulcabeston  for  this  purpose. 

Methods  of  Determining  the  Resistance  of  the 
Railway  Feeder  Circuits  and  the  Ground 

Return  Losses 

Albert  B.  Herrick. 

I  notice  in  the  March  issue  of  the  Street  Railway 

Journal  an  article  by  S.  F.  Jeter  on  a  method  of  deter- 
mining the  resistance  of  the  railway  feeder  circuits  and 

the  ground  return  losses,  but  the  method  described  re- 
quires a  pressure  wire.  In  determining  these  losses  and 

resistances  for  railroads,  I  have  of  necessity  devised  a 

number  of  methods  for  making  these  determinations  with- 
out a  pressure  wire,  and  they  may  be  of  interest  to  others  in 

making  these  tests. 
The  method  separates  the  resistance  of  the  line  return 

from  that  of  the  ground  return,  or  determines  the  resist- 

Ammeter  O 
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ance  of  these  two  circuits  together ;  the  former  method 
is  applicable  where  there  are  line  circuit  breakers  on  the 
line  and  no  cars  operating  on  either  section  terminating 
at  these  breakers.  The  water  rheostat  referred  to  can 

be  readily  made  out  of  an  oil  barrel  with  the  head  knocked 
out,  and  with  slats  placed  across  to  prevent  the  two  iron 
plates,which  are  $  in.  thick,  16  ins.  across  and  24  ins.  long, 

from  touching.    The  barrel  is  then  filled  about  three- 
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quarters  full  with  water.  This  rheostat  can  be  carried  on 

the  front  platform  of  the  car  and  the  instruments  ar- 
ranged conveniently  inside,  and  connections  made  as 

shown  in  Fig.  I. 
There  are  several  little  wrinkles  the  knowledge  of 

which  will  assist  in  obtaining  good  results  from  water 
rheostats ;  one  is  the  use  of  bi-carbonate  of  soda  to  reduce 
the  resistance  of  the  rheostat.  This  gives  better  results 

as  to  the  constancy  of  current  flowing  through  the  re- 
sistance than  salt  or  sulphuric  acid.  The  current  should 

flow  through  the  rheostat  till  the  water  is  well  warmed 

up  and  near  the  boiling  point,  when  the  current  will  be- 
come nearly  constant.  When  the  rheostat  is  constructed 

as  above,  it  will  pass  approximately  200  amps,  at  500 
volts. 

In  order  to  make  these  determinations  without  any 

pressure  wire,  the  car  can  be  stopped  within  a  car's 
length  of  a  line  circuit  breaker,  and  a  hook  placed  over 
the  trolley  B,  as  shown  in  Fig.  1.  This  circuit  is  then  carried 
through  a  voltmeter  to  the  trolley  connection  of  the  car ;  in 
most  car  wiring  the  fuse  box  will  be  the  easiest  place  to  tap 
this  circuit.  This  trolley  connection  is  then  carried 
through  the  rheostat  and  there  connected  to  the  ground 
terminal  on  the  motors.  It  can  be  readily  seen  that  when 

the  current  flows  from  the  trolley  to  the  ground,  the  dif- 
ference of  potential  between  the  trolley  wheel  A  and  the  idle 

Street  Ry.  Journal 
FIG.  2 

trolley  wire  B,  Fig.  1,  is  the  loss  of  potential  due  to  the 
resistance  of  the  feeder  and  the  trolley  wire  through  which 
the  water  rheostat  is  fed,  the  idle  trolley  wire  B  acting 
as  a  pressure  wire,  and  the  lost  volts  in  the  copper  system 
will  be  read  on  voltmeter  C.  Voltmeter  D  will  read  the 

drop  on  the  rheostat,  and  the  instantaneous  reading  .of  C 
plus  D  subtracted  from  the  station  voltage,  will  give  the 

ground  return  drop  in  volts.  Now,  if  voltmeter  C  is  con- 
nected from  B  to  F,  as  shown  by  dotted  lines,  and  the 

switch  G  is  opened,  then  the  station  pressure  is  read.  It 
is  well  to  have  only  one  unit  operating  on  this  test,  and 
the  station  pressure  with  no  load  and  full  load,  can  be 
maintained  at  a  constant  pressure  by  the  switchboard  at- 

tendants. The  voltmeter  C  should  be  left  connected  long 
enough  from  B  to  F  to  get  the  maximum  rise  of  voltage 
and  the  actual  station  pressure. 
The  trolley  pole  can  now  be  swung  around,  the 

pressure  wire  brought  to  the  idle  trolley  wire,  and  the  re- 
sistance of  the  circuit  B,  terminating  at  this  point,  can  be 

determined  in  the  same  way. 
If  the  station  pressure  cannot  be  maintained  constant 

for  the  change  of  load,  when  the  water  rheostat  is  thrown 
in,  the  ground  return  drop  can  be  read  directly  in  this 
way :  Open  the  feeder  switches  supplying  that  section 
used  as  a  pressure  wire  and  ground  one  of  the  feeder  ter- 

minals of  the  switch  to  the  ground  bus  terminal  in  the 
station.  This  can  be  done  with  a  fuse  wire  or  with  a  light 
link  in  series  with  the  ground  wire,  so  that  it  will  blow 
without  any  damage  if  any  misconnection  is  made  on  the line. 

In  Fig.  2  the  above  connections  will  be  seen,  and  if  the 
load  is  thrown  on  again  by  means  of  the  water  rheostat, 
the  pressure  between  F  and  A  will  be  the  ground  return 
loss  in  volts,  which  will  in  this  way  be  measured,  inde- 

pendent of  the  station  pressure.  By  prearranging  a  reg- 
ular programme  between  the  switchboard  attendant  and 

yourself,  these  tests  can  be  easily  carried  out,  and  by  mak- 
ing and  breaking  the  circuit  at  the  rheostat  by  means  of 

switch  G,  signals  can  be  sent  to  the  station  which  can  be 
read  from  the  movement  of  the  ammeter  hand. 

A  test  sheet  which  will  help  to  show  the  application  of 
these  determinations,  three  circuit  breakers  on  the  line,  is 

given  below : 
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.408 The  ground  return  circuit  where  the  earth  is  used  as  a 
partial  return  is  affected  by  many  conditions.  The  mois- 

ture in  the  earth,  the  character  of  sub-soil,  the  character 
of  earth  in  which  the  rail  is  laid  and  the  volume  of  current 

flow,  all  affect  the  resistance  of  this  return  circuit.  Dry 
clay  is  the  poorest  conductor,  sand  next,  and  loam  the 
best.  If  water  underlies  the  soil,  the  resistance  of  the 
earth  return  falls  fast  as  the  current  volume  increases.  In 

dry  weather  the  rails  and  the  soil  immediately  surround- 
ing the  rails  will  be  found  moist  where  water  underlies  the 

track  bed.  A  roadway  through  salt  marsh  meadows  has 
the  lowest  ground  return  resistance  that  I  have  meas- 

ured. This  resistance  was  not  changed  on  breaking  the 
electrical  connection  of  the  rails  between  the  test  car  and 
the  station,  and  as  there  were  no  adjacent  water  mains  to 
act  as  an  auxiliary,  the  low  resistance  must  have  been  due 
to  the  character  of  the  soil  and  the  presence  of  the  salt 
water.  The  worst  ground  return  that  I  have  found  is 
where  a  thin  layer  of  clay  on  which  the  road  was  built  had 
bed-rock  underneath.  Under  these  conditions  where 
the  track  was  dead,  it  required  several  minutes  for  the 
electromotive  force  to  be  applied  to  this  ground  until 
sufficient  current  flowed  to  break  down  the  normal  ground 
resistance.  It  will  be  noticed  when  the  ammeter  is  read, 
and  the  volts  divided  by  the  ampere  reading  gives  also 
the  electrical  resistance  of  the  circuit  under  measure- 
ment. 

It  is  sometimes  important  to  discover  the  line  and 
ground  return  losses  at  the  end  of  the  line  where  the  above 
method  cannot  be  used,  such  as  at  the  end  of  the  road 
where  data  is  required  for  road  extensions. 
With  a  double  trolley  road  I  have  used  the 

method  shown  in  Fig.  3.  Open  all  cross  connections  be- 
tween the  two  trolleys  A  and  B  to  a  point  back  of  the 

first  line  circuit  breaker  C,  and  in  this  way  obtain  a  press- 
ure wire  from  the  station;  the  measurements  are  carried 
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out  in  the  same  way  as  indicated  in  Fig.  i,  using  the  iso- 
lated trolley  B  as  a  pressure  wire. 

Another  determination,  and  a  very  important  one,  can 
be  made  when  the  question  of  electrolysis  is  at  issue,  and 
a  railway  manager  wishes  to  determine  how  much  current 
is  carried  through  a  parallel  water  pipe  system,  how 
much  is  carried  through  the  rails  of  the  railway  back  to 
the  station,  and  also  to  discover  whether  the  bonding  is 
poor  in  track  sections. 

A  number  of  methods  have  been  described  in  the  past 
to  make  these  determinations  on  individual  bonds,  or 
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where  several  adjacent  bonds  are  under  test.  One  method 
is  to  run  a  car  with  specially  designed  contact  brushes  over 
the  rail  joints,  but  the  very  presence  of  the  car  at  this  point 
will  cause  the  splice  plate  to  form  a  connection  bridging 
the  bad  bond,  though  the  joint  will  open  after  the  car  has 
passed. 

A  great  many  figures  have  been  published  on  the  re- 
sistance of  individual  bonds,  and  these  have  been  carried  to 

six  places  of  decimals;  in  some,  the  current  of  1000  amps, 

has  been  passed  through  these  joints,  and  again  the  ele- 

vation of  temperature  has  been  designated  as  "warm" 
and  "very  warm."    Such  information  does  not  convey  to 
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the  practical  man  any  ideas  which  can  be  applied  to  his 
track  conditions,  and  the  only  determinations  of  any  value 
are  those  made  on  the  track  and  water  pipe  returns  them- 

selves under  the  actual  conditions  of  operation. 
In  Fig.  4  the  rheostat  is  left  in  the  same  connection  at 

the  point  B,  and  feeder  A  should  be  grounded  with  a 

heavy  fuse.  "If  at  the  point  C  on  the  rail,  we  connect  an 
ammeter  between  the  rail  and  the  trolley  E,  a  metallic  re- 

turn will  have  been  substituted  for  the  ground  return.  The 
drop  between  the  points  F  and  B  will  then  be  due  to  the 

current  passing  from  the  car  to  the  end  of  the  section 
through  the  rails,  and  this  measurement  will  give  the  rail 
return  loss  over  this  section  of  track.  If  the  conductor 

still  connecting  the  rails  be  continued  to  a  water  plug, 
extending  to  the  water  main  to  be  measured,  and  a  good 
connection  made  at  this  point,  the  current  readings  in  the 
ammeter  will  increase  and  the  first  readings  of  the  am- 

meter is  to  the  second  reading  of  the  ammeter  as  the  re- 
sistance of  the  water  pipe  is  to  the  rail  return  over  this 

section,  and  the  current  in  returning  to  the  station  will  dis- 
tribute itself  between  the  two  conductors  in  the  same  re- 

lation as  these  two  readings  are  to  each  other.  The  con- 
tact resistance  will  vary  these  relations  slightly,  but  not 

enough  to  be  considered. 
If  an  ammeter  G  is  kept  on  the  circuit  of  B  while  these 

readings  are  being  made  at  the  end  of  the  section,  then 
the  sum  of  the  first  reading  on  the  ammeter  at  C  and  the 
second  reading  on  this  ammeter,  subtracted  from  the  read- 

ings of  the  ammeter  G  will  be  that  current  which  sneaks 
through  the  earth  without  traversing  the  rail  or  the  water 
pipe  system,  or  that  which  is  due  to  the  low  resistance  of 
the  circuit  from  the  points  C  to  D  to  the  power  station. 
This  circuit  will  be  in  the  proportion  of  the  total  as  the 
reading  on  ampere  meter  at  C  is  to  the  reading  of  ampere 
meter  at  G. 

Of  course  all  the  current  can  be  returned  through  the 

ammeter  at  C  by  opening  the  ground  switches  in  the  sta- 
tion and  using  A  as  the  only  ground  return.  This  is  some- 

times necessary  when  the  fault  lies  between  B  and  C  on  the 
track. 

It  is  well  in  making  connections  at  point  C  on  the  rails 
and  water  pipe  D,  to  amalgamate  the  iron  by  some  of  the 
well-known  methods,  in  order  to  eliminate  the  contact 
resistance  at  these  points.  By  moving  the  points  D  and  C 
along  the  track,  and  noticing  the  drop  between  F  and  B, 
and  the  current  flowing  through  ammeter  at  C,  this  drop 
should  decrease  approximately  proportionately  to  the 
length  of  track  between  C  and  the  connection  with  G,  but 
there  will  be  a  sudden  change  in  the  resistance  when 
broken  bonds  have  been  passed.  An  individual  test  on 

each  bond  will  then  be  required  in  order  to  put  this  rail- 
way conductor  in  good  electrical  condition. 

Overhead  Trolley  Construction  on  New  Draw 
Bridge  in  New  York 

The  overhead  construction  to  be  installed  across  the 

new  draw  bridge  now  being  built  over  the  Harlem  River 
at  Third  Avenue,  New  York,  has  been  designed  with  the 

particular  aim  in  view  of  giving  a  complete  metallic  con- 
tact the  entire  length  of  the  bridge  when  the  draw  is 

closed.  It  has  usually  been  the  custom  when  installing 
work  of  this  kind  to  leave  a  considerable  break  in  the 

overhead  construction  at  the  points  where  the  draw  con- 
nects with  the  approaches,  compelling  the  car  to  drift  past 

these  places,  often  for  a  considerable  distance.  This 
method  also  makes  the  trolley  wheel  jump  a  gap  several 
inches  wide,  which  is  not  only  annoying  to  the  occupants 
of  the  car  on  account  of  the  noise  and  jar,  but  is  also  very 
wearing  on  the  trolley  wheel  and  pole. 

The  new  Third  Avenue  bridge  is  built  in  a  very  sub- 
stantial manner,  the  materials  used  being  stone  and  steel 

throughout.  The  draw  is  300  ft.  in  length,  and  87  ft.  6  ins. 
in  width.  Three  roadways  are  provided,  one  for  street 
railway  tracks  and  two  for  teams.  In  addition  to  this  there 
are  two  footways  for  passengers.  The  draw  is  24  ft. 
above  high  water.    The  north  approach  of  the  bridge  is 
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about  895  ft.  in  length,  it  having  been  found  necessary  to 
go  back  this  far  in  order  to  avoid  a  too  rapid  ascent.  The 

grade  of  this  approach  is  3  per  cent.  The  main  south  ap- 
proach divides  into  two  branches,  one  going  east  about  a 

block  and  the  other  west  about  the  same  distance.  The 

giade  on  these  approaches  varies  from  3  per  cent  to  3.6 
per  cent.   All  the  electric  cars  of  the  Union  Railway  Com- 

the  metal  portions,  and  so  charging  the  bridge.  A  good 
connection  between  the  trolley  wire  on  the  approaches 
and  the  T  iron  on  the  draw  is  guaranteed  at  all  times  by 
means  of  rollers  on  copper  tubes,  and  a  spring  which 
keeps  the  connector  firmly  pressed  upward.  This  feature 
is  clearly  shown  in  Figs.  2  and  3. 

The  poles  for  supporting  the  overhead  construction  on 

FIG   3. — SIDE  VIEW  OF  CONNECTOR 

pan)'  will  use  this  bridge  for  reaching  the  company's  ter- 
minal at  129th  Street  and  Third  Avenue. 

The  accompanying  illustrations  show  the  overhead  trol- 
ley switches  and  connectors,  with  method  of  attaching  them. 

Fig.  2  shows  a  side  view  of  the  mechanism  for  making 

a  complete  connection  of  the  overhead  wire  on  the  ap- 
proaches, with  the  overhead  conductor  on  the  draw,  and 

Figs.  3  and  4  show  this  device  in  detail.  No.  0000  hard- 
drawn  copper  trolley  wire  is  used,  except  on  the  draw,  and 
the  ends  of  the  wire  are  anchored  in  the  manner  shown 

at  the  end  of  each  approach.  When  a  car  is  about  to 

enter  the  draw,  the  trolley  wheel  passes  along  the  over- 
head wire  until  the  flange  of  the  wheel  strikes  the  metal 

connector,  which  is  shown  in  the  cut.  As  is  shown  by  Fig. 
4.  this  connector  is  furnished  with  flaring  ends,  so  as  to 
catch  and  guide  the  trolley  wheel.  The  wheel  rides  on 
its  flange  over  the  connector  until  the  car  is  on  the  draw, 

FIG.  2.— CONNECTOR  IN  POSITION 

when  the  trolley  wheel  passes  to  a  T  iron,  which  runs  the 
entire  length  of  the  draw.  This  T  iron  is  3  ins.  x  3  ins., 
and  weighs  7.4  lbs.  per  foot.  It  is  furnished  in  30-ft. 
lengths,  and  the  sections  are  carefully  bonded  together 
by  copper  bonds.  This  T-rail  is  mounted  on  well-seasoned 
yellow  pine  timbers  3  ins.  x  12  ins.,  with  four  coats  of 
shellac,  and  is  shown  in  Fig.  1.  Wooden  backing  is  used 
in  order  to  prevent  the  trolley  wheel,  if  it  should  happen 
to  leave  the  T  iron,  from  coming  in  contact  with  any  of 

the  approaches  are  of  an  extra  heavy  pattern,  weighing 
approximately  960  lbs.  each.  The  poles  vary  from  5  ins. 
to  6  ins.  and  7  ins.  in  diameter.  They  are  set  in  the  ground 

FIG.  1— SECTION  OF  WORKING  CONDUCTOR 

with  Portland  cement,  and  are  supported  along  the  stone 
walls  of  the  approaches  by  iron  brackets  and  braces.  On 
the  iron-work  they  are  set  in  pockets  on  column  base 
stones.    The  poles  were  furnished  by  the  National  Tube 

at* st 

FIG.  4.— CONNECTOR 

Works.  No.  o  "Phono"  electric  wire  is  used  for  the 
span  wire,  and  on  curves.  This  wire  has  a  tensile  strength 
of  80,000  lbs.  per  sq.  in.,  and  is  made  by  the  Bridgeport 
Brass  Company.  The  entire  trolley  construction  was 
designed  by  S.  H.  Harrington.  The  line  was  built  by 
Smethurst  &  Allen.  The  president  of  the  Union  Railway 
Company  gave  orders  that  nothing  but  the  very  best  of 
materials  and  workmanship,  regardless  of  cost,  were  to 
be  employed  in  the  trolley  construction  on  the  bridge. 
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LETTERS  AND  HINTS  FROM 

PRACTICAL  MEN 

Pressing  Wheels  on  Axles 

Brooklyn,  N.  Y.,  Feb.  12,  1898. 

Editors  Street  Railway  Journal: 

Recently  there  was  occasion  to  investigate  the  problem 

of  the  proper  proportioning  of  the  diameter  of  certain  steel 
car-wheel  hubs  and  axles  to  secure  the  maximum  possible 
grip  between  the  two,  and  yet  have  the  compression  of  axle 
and  the  extension  of  bore  within  the  elastic  limits  of  the 
materials  in  the  axle  and  wheel.  The  following  was  the 
treatment  of  the  problem  : 

Let  the  diameter  of  the  axle  be  d  and  that  of  the  wheel 
bore,  which  is  of  less  diameter,  be  d  x.  Then  the  normal 
circumference  of  outer  surface  of  axle  =  jj  d,  and  of  inner 
surface  of  bore  =  TT  d  x. 
When  the  wheel  is  forced  on  the  axle,  d  will  be  lessened 

and  d  x  increased,  so  that,  putting  d  y  for  the  com- 
mon diameter,  the  compression  of  outer  surface  of  axle 

will  be  TT  d  (1  —  y)  and  the  extension  of  inner  surface  of 
bore  will  bu  fl  (y  —  x)  and  per  unit  of  length,  1  —  y 
and  y  —  x,  respectively. 

For  per  unit  of  length  per  maximum  safe  compression 
of  axle  material  put  a  and  per  maximum  safe  extension  of 

wheel  material  put  b.  Then  1  • —  y  =  a  and  y  —  x  —  b.\ 
y  =  1  —  (?  and  x  —  1  —  a  —  b,  and  the  normal  diameter 
of  axle  —  d  and  the  normal  diameter  of  bore  =  d 

(1  — -a  —  b.) .  What  are  the  values  to  be  given  to  a  and  b 
is  to  be  determined. 

It  may  be  said  that  so  far,  this  discussion  has  dealt  with 
the  outer  surface  of  the  axle  and  the  inner  surface  of  the 
bore,  which  are  to  be  brought  into  contact.  Whether 
consideration  of  the  reinforcement  of  the  inner  surface  of 

the  bore  by  adjacent  and  surrounding  layers,  and  simi- 
larly of  the  axle  inward,  the  other  being  outward,  would 

affect  differently  the  ultimate  query — namely,  what  safe 

stress  may  be  put  upon  the  materials  in  the  contact  sur- 
face, is  doubtful. 

An  empiric  solution,  probably,  is  a  correct  practical 
one. 

Nine  steel  bars — g.  s.  m.'s  tests. — ranging  in  per  cent  of 
carbon  from  0.09  to  0.559 *>  m  elastic  limit  of  tension  per 
so},  in.  from  32,540  to  43.310  pounds,  and  at  that  stress, 
in  extension  per  inch  from  0.001 19  to  0.00161,  show  an 

average  extension  of  0.00129.  These  bars,  each  under  30,- 
000  lbs.  stress  per  sq.  in.  extended  per  inch  varying 

from  0.00095  to  0.00108,  and  averaging  0.00104.  Reject- 
ing the  ninth  bar,  having  carbon  0.559  Per  cent.,  the  eight 

remaining  bars  ranged  in  carbon  from  0.09  to  0.222  per 
cent,  in  elastic  limits  per  sq.  in.,  from  32,540  to  37,330 
pounds,  and  at  that  stress  in  extension  from  0.001 19  to 
0.00132,  with  an  average  of  0.00124.  Similarly  these  bars 
under  30,000  lbs.  tensional  stress  extended  per  sq.  in 
from  0.00095  to  0.00108  with  an  average  of  0.00103. 

It  may  be  safe  to  take  the  maximum  allowable  exten- 
sion per  unit  of  length  at  .001 11  =  /)  and  compression  per 

unit  of  length  at  one-half  this  or  .00055  =  a. 

Then  d  (1  —  a  —  b)  =  .99834  d, 

which  is  the  diameter  of  bore  of  the  wheel  hub,  d  being  that 
of  the  axle  ;  or,  diameter  of  bore  :  diam.  axle  : :  599  :  600 ; 
that  is  for  steel  forged  wheels  and  axles,  the  diameter  of  the 
bore  of  the  wheel,  should  be  one  six-hundredth  less  than 
the  diameter  of  the  axle. 

G.  LEvERiCH. 

Repair  Shop  Practice  in  Salt  Lake  City 

SALT  LAKE  CITY  RAILROAD  COMPANY. 

Salt  Lake  City,  Utah,  Feb.  25,  1898. 

Editors  Street  Railway  Journal: 
The  electric  railway  here  was  one  of  the  first  to  be 

put  in  operation  west  of  the  Mississippi,  and  at  that  time, 

of  course,  we  were  new  at  the  business.  Burned-out  ar- 
matures, fields  and  open  circuits  seemed  enormous  trou- 

bles to  us,  and  we  were  in  trouble  most  of  the  time.  We 
looked  for  trouble,  and  expected  trouble,  and  if  trouble 
did  not  come  we  were  disappointed.  It  is  an  old  saying 
that  it  is  an  ill  wind  that  blows  no  one  any  good,  and  we 
confess  that  the  troubles  which  we  experienced  first  made 

us  realize  that  if  we  were  to  be  successful  we  must  pre- 
pare ourselves  for  every  emergency,  and  to  do  this  must 

have  a  shop  with  good  tools  and  appliances  for  turning 
out  everything  necessary  for  the  repair  of  our  motors, 
trucks  and  cars.  With  a  shop  thus  equipped,  we  real- 

ized that  it  must  be  run  on  strictly  business  principles  and 

that  we  must  know  whether  we  were  manufacturing  dif- 
ferent articles  as  cheap  and  as  good  in  quality  as  they 

could  be  bought  in  the  open  market.  We  therefore  in- 
stituted a  careful  system  of  accounts,  and  when  it  is  nec- 

essary to  build  any  new  article  for  a  motor,  truck  or  car, 
a  special  order  is  issued  to  the  shop  foreman  by  the 
storekeeper  for  the  article  in  question.  The  cost  of 
labor  on  this  is  computed  in  the  shop  from  time  cards 
which  are  furnished  the  workmen  every  morning,  and 

with  the  cost  of  materials  give  absolutely  the  total  ex- 
pense on  any  order.  So  far  as  possible  each  workman  is 

assigned  a  particular  line  of  work.  Thus,  we  have  one 
man  whose  business  it  is  to  look  after  the  putting  on  of 
gears  and  pinions  and  looking  after  bearings ;  another 
who  has  charge  of  the  controllers  and  resistance  boxes, 
and  so  all  through  the  different  departments.  The  man 
who  runs  a  lathe  does  not  do  much  else,  so  that  in  this 

way  a  man  soon  becomes  proficient  in  his  special  line  of 

work.  Our  experience  in  shop  practice  has  been  very  sat- 
isfactory, not  only  as  regards  the  first  cost  of  supplies,  but 

in  the  fact  that  we  were  able  to  make  some  improvements 
in  the  different  parts  used.  To  illustrate,  I  might  cite  the 
case  of  axle  bearings  and  armatures.  With  a  new 
motor  equipment  it  is  not  difficult  to  order  bearings  to  fit 
the  axles,  but  an  equipment  in  time  becomes  old  and  the 
bearings  probably  worn  out  of  true,  so  that  it  is  necessary 
to  true  them  up.  By  this  time  the  standard  has  been  lost 
for  that  bearing.  It  is  true  that  another  standard  could 

be  established  by  making  the  bearings  one-sixteenth  or 
one-eighth  inch  smaller  than  the  original  size,  but  after  a 
while  there  will  be  three  or  four  different  sizes  and  gen- 

eral confusion.  But  where  a  company  turns  its  own 
bearings,,  the  bearing  can  be  bored  to  fit.  On  the  other 
hand,  if  standard  size  bearings  have  been  ordered,  and 

the  armature  or  axle  has  run  for  some  time,  the  new  bear- 
ing becomes  practically  old  before  it  leaves  the  car  shed 

on  account  of  its  fitting  the  journal  too  loosely.  We  have 
adopted  babbitt  in  all  our  bearings,  finding  it  cheaper  and 
better  than  bronze.  We  have  brass  or  iron  shells  which 

we  fill  with  babbitt,  and  when  they  become  worn  melt  the 
babbitt  out  and  refill  the  shell  again,  using  the  old  metal 
by  adding  new  metal  each  time  to  keep  up  the  life  of  the 
metal. 

Our  first  equipment  consisted  of  Sprague  No.  6  motors, 
Stephenson  car  bodies  and  wooden  trucks.  The  latter 
have  been  replaced  with  iron  or  steel  trucks,  of  which  we 

have  quite  a  variety,  including  the  Brill  No.  21,  the  Mc- 

Guire  F  No.  19,  McGuire  "Columbia,"  Bemis  and  Peck- 
ham.  All  our  trucks  are  single  trucks,  with  30-in.  wheels. 
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The  first  trucks  had  a  6-ft.  wheel  base ;  later  we  put  on 
some  with  6  ft.  6  in.  bases,  increasing  later  to  7  ft.,  and  last 
of  all  to  7  ft.  6  ins.,  which  we  have  adopted  as  a  standard. 
We  are  fast  doing  away  with  the  old  Sprague  controllers, 
replacing  them  with  K  2  controllers.  We  have  not  dis- 

carded any  of  our  motor  equipments,  but  have  been  add- 
ing to  the  first  equipment  many  of  the  different  types  of 

motors  which  have  come  out  from  time  to  time,  includ- 
ing the  Westinghouse  No.  1  double  reduction,  the  T.-H. 

S.  R.  G.  motor,  the  Westinghouse  No.  3,  W.  P.  50  and 
finally  the  Westinghouse  No.  12  A,  which  we  class  among 
the  best.  We  have  made  many  improvements  in  our 

early  equipments.  With  the  Sprague  No.  6,  open  cir- 
cuits seem  to  be  the  chief  difficulty,  but  by  persistent  ef- 
forts, and  by  trying  every  scheme  possible  to  conceive,  we 

finally  found  a  cure,  or  better,  a  preventive,  for  open  cir- 
cuits in  the  Sprague  No.  6  armatures.  This  was  accom- 

plished by  discarding  the  old  commutator  shell  and  sub- 
stituting a  new  shell  similar  to  the  old,  but  having  the 

collar  cast  on  the  back  end  of  the  commutator  shell  next 

to  the  winding.  This  shell  was  5  ins.  in  diameter  and  £ 
in.  wide.  When  the  motor  is  put  in  place  on  the  armature 
shaft,  this  collar  is  well  insulated  by  wrapping  three  or 
four  layers  of  tape  round  it.  The  leads  are  then  brought 

clown  upon  the  collar  and  then  set  up  close  to  the  commu- 
tator shell  of  the  commutator,  then  bent  at  right  angles  in 

the  slot  of  the  bars  and  soldered  in  place.  All  leads  arc 
thus  connected.  Then  the  hood  is  put  in  place,  and  after 
winding  a  few  layers  of  tape  on  it  and  just  over  where  the 
leads  come  down  on  the  ring  on  the  back  end  of  the  com- 

mutator shell,  a  band  of  No.  19  band  wire,  about  3  ins. 
wide,  is  wound  around  the  leads  of  the  armature  firmly 
down  upon  the  collar.  This  prevents  all  vibration  of 
the  leads,  which  was  the  principal  cause  of  the  open  cir- 

cuits when  connected  by  the  old  method.  Since  we 

adopted  this  plan  we  have  scarcely  ever  had  an  open  cir- 
cuit in  our  Sprague  armatures.  We  do  not,  however, 

attribute  our  success  with  the  Sprague  machines  wholly 
to  this  method  of  connecting  the  armature,  for  if  the 
winding  is  not  properly  done,  it  matters  little  what 
method  of  connecting  the  leads  is  employed.  We  have 
discarded  the  metal  brush  holders  and  adopted  a  wooden 

brush  holder  of  our  own  design,  also  an  armature  bear- 
ing of  our  own,  doing  away  with  the  ball  bearings  of  the 

old  style. 
One  of  the  most  satisfactory  results  secured  in  our 

shop  is  the  construction  of  our  own  commutators.  It  is 
thought  by  some  that  the  construction  of  commutators 

is  a  simple  mechanical  problem,  and  that  any  first-class 
mechanic  can  construct  one  without  any  experience.  In 
starting  to  build  our  commutators  we  mark  each  with  the 
date  it  was  first  put  into  use.  We  then  record  in  a  book 

the  data  concerning  it,  giving  a  description  of  its  con- 
struction, the  kind  of  material  used  in  the  parts,  the  kind 

of  mica,  the  blackness  of  the  mica,  and  as  minute  a  de- 
scription as  we  can  make.  We  then  watch  carefully  to 

see  how  the  commutator  runs.  At  any  time  when  inspec- 
tion is  necessary,  the  history  of  the  commutator  can  be 

taken  from  the  book,  and  we  are  thus  able  to  learn  what 
forms  of  construction  are  good  and  what  are  defective  or 
give  the  best  results  with  certain  kinds  of  motors,  for  a 
proper  thickness  of  mica  for  one  commutator  will  not 
give  satisfactory  results  on  one  for  any  kind  of  motor. 
What  is  true  in  commutator  construction  is  also  true  in 

the  making  of  trolley  wheels,  pinions  and  other  parts  of 
a  car  equipment. 

It  might  be  well  to  say  a  few  words  in  regard  to  out- 
night  crew.  We  have  abandoned  the  idea  that  most  of 
the  repairs  on  motors,  trucks  and  cars  have  to  be  done  at 
night.    Our  day  inspectors  have  been  done  away  with 

entirely,  and  it  is  the  duty  of  the  night  inspector  to  inspect 
all  cars  and  mark  in  a  book  the  numbers  of  the  cars  with 
the  repairs  necessary.  This  record  is  then  left  with  the 
day  men  to  make  the  repairs,  unless  it  is  some  small  re- 

pair, such  as  the  cleaning  of  controllers,  contacts,  solder- 
ing of  wire,  etc.,  which  is  done  by  the  night  inspector. 

The  latter  man  also  oils  all  the  bearings  and  notes  what 

condition  they  are  in.  This  plan  requires  a  greater  num- 
ber of  cars,  but  nearly  every  road  owns  a  few  extra  cars 

for  special  occasions,  so  there  is  really  no  extra  equip- 
ment required,  and  anyone  knows  that  a  man  cannot  do 

a  day's  work  in  one  night. 
W.  H.  Patterson, 

Casting  an  Engine  Cylinder 

Philadelphia,  March  12,  1898. 

Editors  Street  Railway  Journal  : 
A  cylinder  belonging  to  a  power  station  engine  broke 

recently,  and  the  attached  drawings  explain  how  we  made 
a  new  one.  We  prepared  the  seat  of  the  mold  with  the 
design  of  sweep  in  Fig.  1.  In  this  the  spindle  A  is  sup- 

ported in  a  wooden  frame,  on  a  plan  which  differs  some- 
what from  the  usual  arrangement.  This  will  be  under- 
stood by  the  sketch. 

After  sweeping  up,  the  sweep  and  spindle  connections 
were  taken  off,  and  the  segment  B,  Fig.  2,  put  on.  This 

f  , 
n                          |  1  

FIG.  1. — MOLD  SEAT 

FIG.  2— BOTTOM  OF 
FLANGE 

FIG.  3  —COPE 
SWEEP 

was  made  of  wood,  the  same  thickness  as  the  cylinder 

flange,  and  rammed  with  molding  sand,  as  shown,  there- 
by forming  the  bottom  flange  of  the  cylinder. 
The  cope  was  made  now  with  the  cope  sweep  in  Fig.  3. 

The  outside  of  the  mold  was  built  up  with  brick,  and  the 

1 3 

FIG.  4. — MAIN  CORE FIG.  5. — MOLD  COMPLETE 

patterns  for  the  nozzles  lined  up  in  their  proper  places 
during  the  operation.  This  completed  the  cope  to  the  top 
flange  of  the  cylinder.  The  sweep  was  taken  out  and  the 
newly-formed  cope  or  exterior  wall  lifted  from  the  seat, 
and  steps  taken  to  build  the  core. 

This  core  was  built  up  14  ins.  above  the  top  flange  of 

the  cylinder  to  provide  space  for  the  usual  "head."  This main  core  is  shown  in  Fig.  4. 

After  having  completed  the  sweeping  of  this  core,  it  was 
permitted  to  stand  in  the  seat  until  thoroughly  dry,  when 
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an  iron  cope  plate  or  ring  was  swept  with  loam  on  one  side 
and  placed  so  as  to  form  the  outer  wall  head,  as  shown  in 
Fig-  5- 

Fig.  5  shows  the  mold  complete  with  the  pouring  gates 
and  nozzle  cores.    An  8-ft.  high  cylinder  was  cast. 

Engineer. 

Making  Aluminum  Gears 

Boston,  March  3,  1898. 

Editors  Street  Railw  ay  Journal  : 

Car  builders  are  using  aluminum  bronze  gears  to  some 
extent  in  electric  motor  service,  and  the  accompanying 

explanation  as  to  the  processes  of  making  and  testing  such 
gears  may  be  useful.  If  any  systematic  study  has  been 
made  of  casting  aluminum  gears,  the  results  have  been 

very  carefully  kept  private.  Aluminum  is  being  used  reg- 
ularly by  some  of  the  largest  gear  companies  in  small  per- 

centage. It  is  added  to  the  gear  metal  in  proportions  of 
from  -|  lb.  to  several  pounds  of  aluminum  to  the  ton  of 
steel,  the  purpose  of  the  addition  being  largely  to  prevent 
the  retention  of  the  occluded  gases  in  the  steel,  and  give 
thereby  the  production  of  solid  ingots. 

Due  to  its  non-tarnishing  qualities  and  its  lightness, 
aluminum  is  particularly  adaptable  for  electric  motor 

gears,  and  a  considerable  use  for  the  metal  in  this  direc- 
tion bids  fair  to  grow  rapidly  within  the  next  few  years. 

The  writer  does  not  propose  to  attempt  to  instruct  in  the 
art  of  casting  gears  from  aluminum,  as  every  foundryman 
has  his  own  way  of  doing  work  of  a  special  nature,  and  I 
w  ill  therefore  merely  narrate  the  particulars  of  my  recent 
experience. 

I  purchased  aluminum  alloyed  12  per  cent  bronze.  I 
used  manganese  alloy  in  combination  with  copper  and 
nickel  to  get  rigidity  and  hardness. 

The  furnace  I  used  in  melting  the  aluminum  mixture 

was  a  small  tvpe  of  the  Siemens-Martin  furnace,  with  oil 
as  a  fuel.  The  furnace  had  a  capacity  of  about  500  lbs., 
and  was  equipped  with  oil  burners.  About  two  hours 
and  a  half  were  required  to  melt  the  mixture.  After  the 

charge  was  melted,  it  was  frequently  rabbled  and  the  sur- 
face skimmed  clean  after  the  first  good  rabbling.  Two 

tests  were  made  before  tapping,  the  first  to  see  if  the  metal 

was  "high  enough."  The  determination  for  a  charge  was 
made  by  dipping  out  a  little  of  the  metal  and  pouring  a 
bar  about  6  ins.  long  and  t  in.  in  diameter,  and  after  it 
had  set,  cooling  it  carefully  in  water.  Then  the  usual  tests 
were  applied  to  it.  The  ̂   per  cent  aluminum  bronzes  have 
a  specific  gravity  of  about  7.50,  and  are  of  a  light  yellow 
color.  The  5  to  y\  per  cent  have  a  specific  gravity  of  8 
to  8.30.  They  are  of  a  yellow  color  and  give  tensile 
strength  of  70,000  to  80,000  lbs.  per  sq.  in.,  with  an  elastic 
limit  of  40,000  lbs.  per  sq.  in.,  and  an  elongation  of  30 
per  cent  in  8  ins. 

In  order  to  cast  the  gears  and  get  satisfactory  results, 
T  erected  the  pouring  gate  over  the  mold,  as  shown  in 
Fig.  1.  I  filled  the  pouring  gate  at  the  top  with  the  nec- 

essary quantity  of  metal.  The  plug  was  withdrawn  and  the 

metal  would  go  down  the  gate-hold  to  the  flask  through 
the  mold,  carrying  the  confined  air  and  gases  before  it, 
and  thus  insuring  a  clean  casting.  I  encased  the  pouring 
gate  in  an  iron  pocket  (A),  and  to  this  set  up  the  bracket 
(B)  for  a  bearing  for  the  stopper  shaft  (C),  operating  the 

latter  with  a  lever  (D).  No  blow-holes  or  sponginess  can 
be  allowed,  because  this  destroys  the  high  conducting 
power  of  the  metal  by  interposing  air  spaces  between  the 
inner  and  outer  surface  of  the  metal. 

The  castings  made  were  a  perfect  success,  and  I  think 
the  way  of  making  them,  original, 

The  stuffing  boxes  were  dry  sand  cores,  hung  in  the 
cope  and  just  short  enough  so  that  they  would  not  touch 
the  green  sand  when  closing.  I  poured  by  a  runner  the 
whole  length  of  the  flask,  and  gated  with  a  gear  between 
each  stuffing-box  on  top  of  core,  as  shown,  each  gear 
being  of  different  size. 

The  temper  required  may  be  obtained  after  hardening 
by  reheating  sufficiently  only  to  relieve  shrinkage  strains, 
and  will  be  indicated  by  the  color.  The  peripheral  and 
the  rotative  speed  of  the  gear  must  be  considered,  and 
the  former  should  not  be  so  great  as  to  cause  heating  of 
the  teeth.  If  the  teeth  are  cut,  it  is  important  that  the 

form  remain  intact,  as  the  least  change  from  that  origi- 

FIG.  1  FIG.  2 

nally  given  them  will  utterly  destroy  the  accuracy  of  the 
carefully  calculated  curves  and  faces  of  gear-teeth  nec- 

essary to  insure  their  proper  working.  Standard  cutters 
for  all  pitches  and  diameters  of  gears,  of  both  involute  and 
epicycloidal  forms  of  teeth,  are  made  in  this  manner,  and 
have  become  almost  universally  considered  a  necessity. 
For  milling  any  considerable  width  of  surface,  composed 
of  a  combination  of  a  number  of  curves,  flats  and  angles, 

it  is  best  to  have  a  "gang"  of  cutters,  comprising  one  for 
each  shape  in  the  combination. 

In  the  tests  of  aluminum  gears,  both  molded  and  cut 
gears  were  employed.  The  device  used  in  testing  is  shown 
in  detail  in  Fig.  2.    It  had  to  be  specially  built. 

The  central  shaft  upon  which  the  gear  to  be  tested  is 
keyed  is  provided  with  a  solid  wheel  (A),  upon  which 
is  applied  the  brakeshoe  by  means  of  drawing  up  on  the 
rods  (G  G)  and  the  spring  (E).  Power  was  delivered  to 
the  main  shaft  of  the  testing  machine  by  two  3-in.  belts, 
and  was  absorbed  by  a  rope  dynamometer.  By  applying 

the  brake  a  resistance  was  introduced  to  oppose  the  mo- 
tion of  the  driven  shaft,  and  this  was  maintained  constant 

for  a  sufficient  period  to  allow  observations  to  be  made. 
The  continuous  pressure  was  regulated  by  the  tension  of 
the  springs,  which  in  these  experiments  was  about  2000 
lbs.  The  lever  (B)  was  free  to  run  a  little  way  with  the 

shaft,  when  a  spring  balance  (C)  at  the  side  would  indi- 
cate on  the  dial  (F)  the  pull  due  to  the  friction.  The  gear 

under  test  would  be  meshed  with  a  gear  set  up  on  a  con- 
necting shaft,  and  the  main  shaft  of  the  testing  machine 

would  be  turned  by  a  pulley  and  belt  on  opposite  side 
until  one  gear  or  the  other  was  stripped  or  broken.  The 
experiments  were  continued  with  some  aluminum  gears 
12  ins.  diameter,  and  corresponding  cogs  where  pressures 
up  to  2000  lbs.  per  sq.  in.  were  recorded. 

It  is  held  by  some  that  aluminum  gearing  has  turned 
crystalline  in  service.  If  we  take  a  fracture  of  the  gear, 

plane  and  polish  a  portion  of  it  transversely  and  longi- 
tudinally, and  examine  it  under  the  microscope,  then  a 

rational  explanation  is  obtained.  If  the  metal  which,  un- 
der a  nicking  test,  shows  amorphous  fracture  and  breaks 

granular  in  a  mysterious  way,  then  it  is  more  likely  that 
the  gear  has  been  cast  incorrectly.  Overheating,  has  per- 

haps weakened  the  metal  in  certain  portions,  and  fracture 
will  naturally  occur  unexpectedly  in  those  portiono.  AH 
this  should  be  allowed  for. 
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The  arrangements  set  up  for  purposes  of  comparison 
of  aluminum  gears  with  other  kinds,  were  those  in  the 
next  sketches.  In  Fig.  3  an  aluminum  and  iron  gear  of 
the  same  dimensions  were  tested  together,  with  the  result 
that  some  teeth  were  stripped  from  the  iron  one  first.  In 

the  set-up  in  Fig.  4,  the  small  aluminum  gear  turned  the 

FIG.  3 FIG.  4 

three  steel  gears,  each  under  frictional  power  test,  for  six 
hours,  and  with  the  result  of  the  giving  out  of  the  iron 
gear  No.  3  first.  In  Fig.  5  is  shown  a  speed  test,  the 
driver  being  cast  iron  and  revolved  at  350  r.p.m.  for 
60  minutes,  without  injury  to  the  cogs  of  the  smaller 
aluminum  gear,  which,  of  course,  was  turned  at  a  high 

ALUMIM/AtY  \ 
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FIG.  5 

rate.  Fig  6  shows  an  aluminum  gear  surrounded  by  five 
brass  gears,  the  object  being  to  ascertain  the  wear  of  the 

teeth  in  the  former.  After  four  hours'  run  at  180  r.p.m. 
and  under  friction  brake,  no  perceptible  wear  was  evinced 
on  the  teeth  of  the  aluminum  gear.  I  believe  that  there 

is  a  future  for  aluminum  gearing  for  all  kinds  of  ma- 
chinery and  power  drives.  B.  F.  Fells. 

Tramway  Matters  in  Sydney,  N.  S.  W. 

Sydney,  Feb.  14,  1898. 
Editors  Street  Railway  Journal: 

In  your  October  number,  recently  received,  I  noticed 
a  lengthy  article  on  the  proposed  electric  tramways  and 
conversion  of  the  present  steam  tramways  of  Sydney, 
New  South  Wales,  to  electric  power. 
Having  been  resident  and  actively  engaged  in  the 

electrical  industry  for  several  years,  I  carefully  perused 
same,  and  was  struck  with  the  fact  that  no  mention  was 

made  of  those  persons  who  have  pioneered,  designed  and 
engineered  the  various  schemes  throughout,  and  to  whom 
the  kudos  of  the  work  ought  rightly  to  belong.  Perhaps 
a  few  words  on  electric  traction  matters  in  New  South 

Wales  may  be  of  interest  to  readers  of  your  paper,  and 
may  also  place  on  record  the  inauguration  of  electric 

traction  in  this  territory.  When  the  late  chief  commis- 
sioner, Mr.  Eddy,  was  appointed,  in  conjunction  with  his 

two  colleagues,  Mr.  Oliver  and  Mr.  Fehon,  the  post  of 

electrical  engineer  to  the  railways  was  created  and  eventu- 

ally filled  by  P.  B.  Elwell,  of  "Elwell-Parker"  fame.  On 
the  date  of  his  appointment  one  electric  line  was  in  oper- 

ation, installed  about  the  year  1890,  at  Randwick,  but  it 
was  decidedly  unsuccessful,  both  from  a  financial  and 
working  point  of  view.  This  plant  consisted  of  about  two 

miles  of  single  line,  equipped  by  the  Thomson-Houston 
Company,  and  operating  three  cars  fitted  with  double 

reduction  motors.  Power  was  obtained  from  a  bipolar  90- 
k.w.,  600- volt  generator,  belt  connected  to  a  100-h.p. 
Armincrton  &  Sims  high  speed  engine.  Eventually  this 
same  plant  was  transferred  in  1893  to  North  Sydney  and 

successfully  reinstalled  under  the  personal  superintend- 
ence of  the  engineer  to  the  railway  and  his  assistant,  Mr. 

G.  F.  Clements,  since  deceased. 

From  the  care  and  attention  eiven  bv  those  officers,  to- 
gether with  the  active  co-operation  of  the  Commissioners, 

{he  system  of  electric  traction,  contrary  to  their  previous 

experience  proved  itself  to  be  a  most  pronounced  success. 
The  first  line  was  laid  along  the  Military  Road,  about  two 
miles  and  26  chains  long  and  in  March,  1897,  it  was  ex- 

tended to  Mossman's  Bay,  making  a  total  length  of  3 
miles,  and  62  chains.  A  further  extension  is  now  nearly 
completed  toward  Willoughby  in  a  different  direction  and 

replacing  a  portion  of  the  Cable  Road — this  line  having 
a  total  length  of  3  miles  and  20  chains.  At  the  same  time 
a  further  addition  to  the  lines,  driven  by  electric  traction, 
was  undertaken,  and  the  present  Rose  Bay  line,  now  un- 

der erection,  having  a  total  length  of  1  mile  and  25  chains, 
will  shortly  be  inaugurated. 

The  Commissioners,  from  their  previous  experience, and 
after  most  careful  consideration,  next  gave  their  support 
and  used  'neir  influence  for  carrying  the  George  Street 
electric  line  into  effect,  and,  under  the  guidance  of  their 
electrical  engineer,  formulated  a  scheme  for  the  final 
conversion  of  the  present  existing  steam  tramways,  as 
generally  explained  in  the  article  in  question.  We  elec- 

trical men  recognize  Mr.  Elwell's  splendid  efforts  in  this 
direction,  and,  I  think,  I  am  venting  the  opinions  of  the 
majority  when  I  say  that  it  was  an  injustice  not  to  couple 
with  the  article  the  name  of  one  who  has  taken  all  the  re- 

sponsibility in  the  past,  and  upon  whom  it  rests  in  the 
future. 

Another  important  work  now  nearing  completion,  un- 
der the  direction  of  the  same  officer,  is  the  electrical  por- 
tion of  the  system  of  sewage  pumping,  which  is  being  suc- 

cessfully engineered  by  him.  The  first  installment  of  this 
plant  consists  of  two  25  h.p.  motors  driven  by  current 

taken  from  the  Commissioners'  trolley  mains,  and  driving 
by  means  of  spur  wheels  and  pinions,  two  double  acting 
twin  air  compressors  which  are  fitted  with  automatic  con- 

trolling apparatus.  This  apparatus  supplies  the  com- 
pressed air  necessary  to  work  air  rejectors,  ejecting  the 

sewage  matter  from  the  lower  levels  to  the  higher  level 
main  sewer.  This  system  is  to  be  widely  extended  in  the 
future,  further  particulars  being  in  course  of  preparation 
in  the  various  departments  concerned  at  the  present  mo- 

ment. Veritas. 

The  experiment  of  state  ownership  of  railroads  has  been 
tried  longer  in  France  than  in  Brazil,  and  under  more  fa- 

vorable conditions.  The  model  road  there  runs  through 

well-populated  districts  with  large  cities  as  terminals,  but 
the  results  in  France  are  discouraging.  Eighteen  years 

ago  a  railroad  system  was  constructed,  which  was  to  fur- 
nish cheap  rates  for  passengers,  cheap  freight  for  shippers, 

and  abundant  profits  for  the  state.  It  has  done  none  of 
these  things.  At  first  the  advocates  of  the  enterprise  insisted 
that  only  time  was  required  to  prove  the  wisdom  of  the 
project.  Eighteen  years  have  passed  and  the  results  may  be 
briefly  summarized.  Theoretic  methods  have  been  aban- 

doned, and  the  railroad  is  now  managed  substantially  as 
are  those  in  the  hands  of  private  capitalists,  except  that 
its  tariff  of  rates  is  a  little  higher,  and  its  cost  of  operation 
is  considerably  larger.  The  last  report  shows  that  the  net 
return  on  the  whole  capital  is  1.35  per  cent.  The  Govern- 

ment has  every  year  a  considerable  deficiency  to  settle, 
and  the  people  who  use  the  line  pay  somewhat  more  than 
they  would  have  done  if  the  enterprise  had  been  left  to 

private  capital. — From  report  of  committee  on  "Munici- 
pal Ownership  of  Street  Railways,"  Niagara  Falls  Con- vention, 1897. 

A  bill  has  been  introduced  at  Albany  which  if  passed  will 
make  it  illegal  for  the  elevated  railroads  of  Greater  New 

York  to  let  any  part  of  their  buildings  or  cars  for  adver- 
tising purposes, 
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Notes  on  Current  Practice 

SALT  LAKE  CITY. 

The  current  used  on  the  lines  of  the  Salt  Lake  City 
Railroad  Company  is  supplied  by  the  Utah  Power 
Company,  which  generates  its  power  at  a  waterfall  some 
13  miles  distant  from  the  city.  The  railroad  company 
has  hence  abandoned  its  old  steam  plant.  In  the  old 
station  rope  transmission  was  used,  and  the  managers  of 
the  company  state  that  they  considered  this  method  of 
driving  better  than  belts.  The  ropes  did  not  slip,  and  in 
case  of  a  break  they  could  be  easily  thrown  off  and  put 
to  one  side  without  delay.  The  company  has  often  run 
its  line  shaft  with  fifteen  or  sixteen  ropes  instead  of  the 

full  number  of  eighteen  for  which  the  pulleys  were  de- 
signed. The  drive  was  not  one  with  a  continuous  rope, 

as  each  loop  was  separate. 
In  track  construction,  the  experience  of  the  company  is 

very  interesting.  The  road  was  built  early  in  the  his- 
tory of  electric  railroading,  and  the  bulk  of  its  track  was 

laid  in  1889  and  1890.  At  that  time  it  was  thought  that 

a  30-lb.  or  35-lb.  steel  rail  would  be  heavy  enough  for  the 
service.  Time, however,  has  shown  the  incorrectness  of  this 
position,  and  the  superintendent  of  the  company,  W.  P. 
Read,  now  states  that  in  his  opinion  anything  less  than  a 

72-lb.  rail  with  36-in.  angle  bars  is  inadvisable.  The  com- 
pany has  three  miles  of  this  kind  of  track,  which  was  laid 

in  1893,  and  has  not  needed  one  dollar's  worth  of  repair- 
ing since.  The  Shanghai  rail,  made  by  the  Illinois  Steel 

Works,  is  used.  The  company  also  tried  the  experiment 
of  employing  boys  as  conductors.  It  was  found  they  were 
like  men  in  many  respects,  some  of  them  were  good  and 
some  of  them  bad,  but  as  a  general  rule  they  have  not 

on  the  line.  The  company  is  now  able  to  move  a  car  from 
the  track  in  20  minutes  after  the  wrecking  car  arrives. 
The  car  carries  a  small  jury  truck,  made  of  four  cast 
wheels,  with  a  wooden  frame  and  a  pivot  bolster,  which 
is  placed  under  the  disabled  end  of  the  car,  and  allows 

EMERGENCY  CAR  AND  JURY  TRUCK— SALT  LAKE  CITY 

been  found  satisfactory,  as  they  do  not  seem  to  feel  the 
responsibility  of  the  position  in  which  they  are  placed. 
The  company  has  now  changed  its  rule  in  relation  to 

them,  and  will  henceforth  employ  none  but  men  with  fam- 
ilies. 

During  the  past  year  the  company  has  adopted  a 
wrecking  car,  in  which  is  kept  all  necessary  tools  for 
bringing  disabled  cars  to  the  barn,  replacing  derailed  cars 
on  the  track,  and  picking  up  cars  that  have  been  disabled 
by  reason  of  broken  axles.  It  formerly  took  from  three 
to  four  hours  to  replace  these  cars  with  new  wheels  when 

EMERGENCY  CAR— SALT  LAKE  CITY 

the  latter  to  be  brought  back  to  the  car-house.  A  view 
of  one  of  these  cars  with  this  jury  truck  is  shown  in  the 
accompanying  illustration.  Certain  other  improvements 

made  by  the  company  and  described  in 
a  letter  from  W.  H.  Patterson,  master 
mechanic  of  the  line,  appear  in  another 
column  in  this  issue. 

CHARLESTON,  S.  C. 
Previous  to  the  electrical  equipment 

of  the  Charleston   system,   which  oc- 
curred last  summer,  there  were  in  that 

city  two  horse  road  companies,  each  op- 
erating about  14  miles  of  track.   The  old 

City  Railway,  having  by  far  the  best  ter- 
ritory, was  enabled  to  pay  goou  divi- 
dends, and  never  missed  paying  from  6 

per  cent  to  8  per  cent  on  its  capital 
stock  of  $100,000,  and  interest  on  its 
bond  issue  of  like  amount,besides  setting 
aside  a  surplus  which  amounted  to  about 
$20,000  at  the  time  its  franchises  and 

equipments  were  purchased  by  the  pres- 
ent operating  company,  the  Charleston 

City  Railway  Company.    The  old  En- 
terprise Railroad  Company,  the  other 

company  in  that  city,  not  having  as  de- 
sirable territory,  and  being  obliged  to 

operate   practically   the   same   number    of    cars,  was 
unable  to  pay  any  stock  dividends  for  the  last  few 
years,  but  paid  fixed  charges  on  a  bond  issue  of  $50,000. 
Under  the  reorganization,  franchises  for  additional  streets 
were  obtained,  some  of  the  old  territory  given  up,  the 
bond  issue  increased  to  $850,000  and  stock   issued  to 
same  amount.    The  results  from  operation  for  the  past 

seven  months  have  clearly  demonstrated  that  the  com- 
pany will  always  look  after  its  fixed  charges  and  pay  from 

2  to  3  per  cent  on  its  stock,  besides  setting  aside  each  year 
a  sinking  fund  equal  to  1  per  cent  of  its  bond  issue.  The 
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present  equipment  consists  of  forty  motor  cars  and  fifteen 

trailers,  and  the  mileage,  including  a  line  to  an  amuse- 
ment park  recently  built  by  the  company,  foots  up  nearly 

thirty  miles. 

During  the  past  seven  months,  during  which  the  elec- 
tric equipment  has  been  in  operation,  the  traffic  has 

shown  an  average  increase  of  39  per  cent  over  the  cor- 
responding seven  months  of  last  year,  when  the  system 

was  operated  by  horses.  Some  months  have  shown  as 

high  an  increase  as  47  per  cent  over  the  old  system.  The 
traffic  in  Charleston  is  always  greater  in  the  spring 
months,  and  as  the  company  has  not  as  yet  enjoyed  the 
best  time  of  the  year  for  traffic,  it  is  thought  that  at  least 

the  average  per  cent  increase  mentioned,  if  not  a  little 

more,  will  be  maintained  to  round  out  the  year's  opera- tion. 

The  colored  people  form  a  considerable  percentage  of 
the  population  of  the  city,  and  are  good  patrons  of  the 
railway  company,  whose  experience  shows  that  a  colored 

man,  when  he  has  money,  is  a  liberal  spender.  The  com- 
pany does  not  run  special  cars  for  this  class  of  patrons, 

except  in  one  instance,  on  a  suburban  line,  where  the  em- 
ployees are  principally  colored,  and  work  in  phosphate 

and  fertilizer  mills.  A  special  car  is  run  for  white  em- 
ployees at  certain  hours  in  the  morning  and  evening,  and 

the  company  gives  the  colored  employees  exactly  the 
same  accommodation,  and  caters  to  their  patronage  in 
every  way  possible. 

Thus  far  the  company  has  operated  on  the  basis  of  56 

per  cent  of  its  gross  receipts,  which  average  will  un- 
doubtedly be  maintained  for  the  remaining  five  months 

of  its  first  year's  operation.  Its  gross  receipts  will  run 
about  $175,000,  on  which  amount,  if  the  present  percent- 

age of  operation  is  maintained,  the  system  will  have  been 
operated  for  about  $10,000  less  than  the  old  horse  roads, 
with  increased  passenger  receipts  of  39  per  cent. 

SIOUX  CITY,  IA. 

There  are  five  independent  lines  of  street  railway  in 

Sioux  City.  One,  the  Riverside  Park  Railway  Com- 
pany, is  primarily  a  summer  line,  running  only  from  the 

center  of  the  city  to  a  large  park  some  four  or  five  miles 
out.  This  line  operates  its  own  power  plant.  Second, 
the  Central  Traction  Company,  whose  line  has  been 
changed  from  cable  to  electricity.  This  line  operates  four 
cars  on  one  of  the  principal  residence  streets  of  the  city. 
It  has  no  power  plant,  and  buys  its  power  from  the  Sioux 
City  Traction  Company.  The  third  line  is  the  Sioux  City 

&  Leeds  Electric  Railway  Company,  which  operates  sev- 
eral cars  between  the  center  of  the  city  and  Leeds,  a  small 

suburb  about  four  miles  distant.  This  line  buys  power 
from  the  Riverside  Company. 

The  fourth  line  is  the  Sioux  City  Rapid  Transit  Com- 
pany (the  old  elevated  railway),  which  is  now  operating 

three  cars  from  the  center  of  the  city  to  Morning  Side, 
another  suburb  about  three  miles  out.  This  line  also  buys 
its  power  from  the  Sioux  City  Traction  Company.  The 
fifth  line  is  the  Sioux  City  Traction  Company,  which  op- 

erates eighteen  cars,  and  has  six  through  or  cross  town 
lines  in  its  system.  Owing  to  the  local  conditions  it  is 
impossible  to  give  a  frequent  service  on  this  system  and 
pay  operating  expenses  with  conductors,  and  this  com- 

pany's cars  are  therefore  equipped  with  fare  boxes. 
This  road  was  originally  equipped  with  Sprague  mot- 

ors, but  now,  with  the  exception  of  sweeper  equipments 
and  five  summer  cars  which  still  have  the  Sprague  equip- 

ments, all  the  motors  are  modern  ones.  These  include 

four  Westinghouse  No.  3  equipments,  ten  G.  E.  800 
equipments  and  eight  Westinghouse  12  A  equipments. 

None  of  the  No.  3  equipments  is  sent  on  the  hill  lines. 
The  G.  E.  800  motors  are  used  with  B.  A.  controllers,  and 

the  Westinghouse  12  A  are  used  with  B-3  controllers, 
both  combinations  being  wired  up  to  convert  the  motors 
into  generators  on  the  brake  points  of  the  controllers.  This 
is  found  to  be  a  very  satisfactory  method  for  braking,  as  it 
requires  little  effort  on  the  part  of  the  motorman  to  keep 
his  car  under  control  even  on  the  steepest  grade  and  on 
the  most  slippery  rail,  for  the  instant  that  the  car  is 
braked  too  strongly,  so  that  the  wheels  begin  to  skid,  the 

driving  power  is  lost  to  the  motors,  their  output  as  gen- 
erators is  at  once  diminished  and  the  wheels  begin  to 

turn  again.  The  motors,  still  excited,  begin  once  more 
to  build  as  generators,  and  while  with  this  method  a  car 
could  not  be  brought  to  a  complete  standstill  on  a  hill, 
it  can  be  so  controlled  as  to  barely  move.  On  level  track 

a  car  can  be  brought  to  a  full  stop  in  a  very  short  dis- 
tance. Although  the  grades  are  as  high  as  12  per  cent 

this  braking  through  the  motors  has  no  perceptibly  in- 
jurious effect  upon  them. 

The  company  furnishes  live  steam  at  low  pressure  from 

its  power  plant  for  heating  several  warehouses  in  the  vi- 
cinity of  the  station.  It  is  also  installing  some  new  con- 

densers of  the  siphon  type,  manufactured  by  the  Knowles 
Steam  Pump  Works.  During  the  past  season  about  3 

miles  of  equivalent  single  track  have  been  laid  in  pave- 
ments with  concrete  foundation.  The  item  of  repairs  in 

such  expensive  pavements  necessitated  a  high  class  con- 
struction, and  the  company  therefore  used  a  60-ft.  6-in. 

T-rail,  with  steel  ties  and  concrete  beam  under  the  rail. 

AUGUSTA,  OA. 

This  company  has  made  a  number  of  important  changes 
in  its  equipment  since  the  last  extended  description  of  the 
line  appeared  in  the  Street  Raieway  Journal  for 

March,  1894.  Double  reduction  motors  have  been  dis- 
carded for  single  reduction  motors,  and  for  gears  the 

company  is  using  exclusively  solid  steel  axle  gears  forced 
on  the  axle.  These  have  been  found  entirely  satisfactory, 

and  as  yet  none  has  had  to  be  replaced.  "Harveyized" 
steel  pinions  are  employed  in  connection  with  the  steel 
axle  gears.  These  pinions  run  with  practically  no  wear, and 
the  teeth  keep  their  proper  shape,  so  that  the  motors  run 

very  much  more  smoothly  than  with  the  old-style  soft 
steel  pinions. 

The  company  station  is  still  run  by  water  power,  us- 
ing water  from  the  city  canal.  For  governing,  an  electric 

water  wheel  governor,  invented  by  W.  E.  Moore,  the 

company's  superintendent,  is  in  use,  and  has  been  giving 
satisfactory  service  for  more  than  four  years.  These 
governors  have  now  been  adapted  to  work  mechanically, 
and  are  said  to  be  as  sensitive  as  an  electric  governor  and 
more  simple  in  construction.  The  charge  of  the  city  for 
water  power  is  $5.50  per  h.p.  per  annum. 

For  track  construction  the  company  uses  a  T-rail  with 
ties  and  hard  burned  brick  paving  between  the  rails.  This 
pavement,  where  properly  laid,  has  been  satisfactory  and 
seems  to  wear  very  little,  even  under  heavy  traffic.  In 
fact,  it  has  been  found  that  the  repairs  on  this  hard  brick 
pavement  laid  on  concrete  are  considerably  less  than  with 
asphalt  paving. 

An  experiment  was  made  several  years  ago  of  employ- 

ing boys  as  conductors,  but  this  practice  has  been  dis- 
continued, as  they  were  very  unsatisfactory  both  to  the 

company  and  the  public  generally. 

SPOKANE,  WASH. 

The  Spokane  Street  Railway  Company  is  now  em- 
ploying G.  E.  800  motors  exclusively  on  its  rolling  stock. 
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A  change  has  been  made  in  the  standard  size  of  axles 

from  3§  to  35  ins.,  and  the  company's  engineers  state  that 
they  believe  that  a  further  advance  to  4  ins.  not  unde- 

sirable. The  weight  of  the  wheels  has  been  increased 

from  300  lbs.  to  350  lbs.  The  cable  line  has  been  aban- 
doned, and  the  lines  are  now  operated  exclusively  by 

electricity.  The  company's  present  receipts  are  averag- 
ing about  30  per  cent,  above  1897,  which  show  an  in- 

crease of  about  30  per  cent  over  1896.  The  water  power 
plant,  so  far  as  the  street  railway  apparatus  is  concerned, 

remains  much  as  it  was  in  1892.  The  only  dynamos  di- 
rect connected  to  water  wheels  which  have  been  installed 

in  the  plant  are  upon  the  company's  lighting  and  power 
system,  and  with  this  Replogle  governors  are  being  used. 
The  success  of  these  installations  will  dictate  the  same  ar- 

rangement in  any  further  increase  of  the  plant  of  street 
railway  generators  of  similar  nature. 

The  company  still  connects  the  positive  pole  of  the  gen- 
erators to  the  ground,  and  believes  that  this  arrange- 

ment has  certain  advantages  over  the  opposite  connec- 
tion. Combination  cars  have  been  adopted  as  standard, 

and  the  company  is  rebuilding  several  of  its  old  rolling 
stock  to  conform  to  this  style,  which  has  been  found  for 
the  variable  climate  of  Spokane  the  most  successful.  For 
transfers  the  company  is  using  a  ticket  manufactured  by 
the  Globe  Ticket  Company. 

SAN  FRANCISCO. 

As  is  well  known,  the  Market  Street  Railway  Company 
has  installed  on  some  of  its  heavy  grades  an  auxiliary 

cable  system,  for  the  use  of  electric  cars  mounting  and  de- 
scending the  grades.  In  one  case  these  grades  are  as  high 

as  25-i  per  cent.  The  system  is  working  with  entire  sat- 
isfaction. The  cars  continue  their  trips  on  these  blocks 

with  only  a  few  seconds'  delay  and  at  about  half  the  reg- 
ular speed,  with  scarcely  any  additional  expense.  Some 

of  the  other  cable  lines  have  been  transformed  from 

cable  to  electricity,  but  no  further  changes  of  the  hilly  ca- 
ble lines  to  electric  power  is  contemplated  at  present. 

For  use  on  some  of  its  cable  roads  the  company  is  using 
the  Lang  lay  of  cable,  and  on  others  the  ordinary  lay. 
The  choice  is  governed  by  the  particular  conditions  exist- 

ing on  each  of  the  lines. 
The  climate  of  San  Francisco  makes  the  use  of  com- 

bination cars  particularly  desirable,  and  the  same  class 
of  cars  as  formerly  used  is  still  employed.  The  fender 
question  has  been  agitated  to  some  extent  by  the  local 
authorities,  and  the  Board  of  Supervisors  has  just  ap- 

proved a  type  of  fender  which  the  company  has  attached 
to  its  electric  cars.  It  consists  of  a  scoop  attached  to 
the  truck,  ami  so  adjusted  that  the  front  end  will  drop 
to  the  pavement  whenever  the  trigger  in  front  is  struck 
by  an  obstacle,  or  whenever  the  motorman  steps  on  a 

foot-plate.  The  company  does  not  use  or  favor  project- 
ing fenders,  believing  that  they  add  greatly  to  the  num- 
ber of  accidents,  serious  and  fatal,  as  well  as  trivial.  The 

style  of  fender  being  used  is  one  designed  in  the  com- 

pany's shops. 
In  its  power  stations  the  company  is  increasing  the  use 

of  condensers  by  the  extension  of  salt  water  pipe  lines. 
The  Bryant  Street  electric  power  station  is  now  running 
condensing  from  salt  water  taken  in  pipes  from  the  har- 

bor, and  condensing  machinery  will  be  installed  at  the 
station  at  Market  and  Valencia  Streets,  as  soon  as  the  salt 

water  pipe  can  be  extended  to  that  point  from  the  Bryant 
Street  station.  The  Omnibus  power  station,  which  is 
some  distance  from  salt  water,  is  run  condensing  by  the 
use  of  surface  coolers  on  the  roof  of  the  station. 

A  large  variety  of  styles  of  rail  are  employed.    It  has 

been  the  company's  policy  to  employ  as  much  as  possi- 
ble old  rail  in  preference  to  purchasing  new.  Thus  quite 

an  amount  of  8-in.  slot  rail,  formerly  used  on  cable  lines, 
has  been  employed  for  electric  track  rail,  and  by  cast- 
welding  the  joints  good  results  have  been  secured  up  to 
the  present  time.  A  large  amount  of  old  cable  track  rail 
has  also  been  used  in  electric  construction,  and  as  the 
ball  of  the  rail  was  too  low  to  permit  of  its  use  with  the 
standard  flange  of  the  electric  car  wheels,  the  projecting 
tram  of  the  rail  was  sheared  off.  The  standard  track  con- 

struction of  the  company  in  new  work  is,  however,  a  75- 
lb.  girder  rail  on  broken  stone  foundation. 

The  company's  car  employees  are  paid  22  cents  an 
hour,  and  those  who  desire  are  allowed  to  lay  off  one  day 

in  the  week.  All  employees  having  regular  runs  are  re- 
quired to  lay  off  at  least  one  day  in  two  weeks.  All  men 

are  required  to  give  a  bond  for  $250,  and  in  addition  a 
cash  deposit  of  $25. 

Great  attention  is  given  to  the  prevention  of  accidents. 
All  claims  on  account  of  accidents  are  attended  to  by  a 

special  official,  who  has  the  title  of  claim  attorney.  Ev- 
ery effort  is  made  to  determine  the  cause  of  any  accident 

that  may  occur,  and  as  soon  as  this  is  learned,  to  make 
such  changes  that  similar  accidents  will  not  occur  in  the 
future.  From  the  growing  familiarity  of  the  men  with 

their  work  and  closer  attention  to  discipline,  the  num- 
ber and  severity  of  accidents  have  been  greatly  reduced  in 

past  years,  so  that  notwithstanding  the  increase  in  busi- 
ness the  average  expense  for  accidents  has  been  reduced 

to  less  than  one-half  of  the  annual  expense  several  years 
ago.  The  traffic  of  the  company  shows  a  satisfactory  in- 

crease from  year  to  year. 

Systematic  Car  Cleaning 

Now  that  boards  of  health,  representing  both  State 
and  municipal  authorities,  are  giving  special  attention  to 
the  cleanliness  of  steam  and  street  railway  cars,  to  pre- 

vent the  spreading  of  disease  germs  through  a  com- 
munity, and  for  sanitary  reasons  in  general,  it  is  import- 

ant that  street  railway  managers  give  the  matter  special 

attention  in  order  that  they  may  be  prepared  to  deal  in- 
telligently with  these  officials,  and  provide  such  means 

as  will  enable  them  to  meet  the  requirements  as  fully  and 
as  inexpensively  as  possible.  A  manager  may  not  believe 
that  there  is  much  clanger  from  the  spreading  of  disease 
germs,  as  alleged  on  public  conveyances,  still  he  has  to 

meet  the  requirements  for  public  safety,  so  that  as  a  mat- 
ter of  cleanliness  and  taste  the  subject  is  important. 

Other  things  being  equal,  especially  where  there  is  close 
competition  for  traffic  between  different  lines  and  systems, 
the  one  that  provides  the  cleanest  and  best  ventilated 
cars  will  secure  the  largest  patronage. 

The  chief  demand  for  better  sanitation  of  public  con- 
veyances comes  from  a  growing  taste  or  refinement  of 

life  incident  to  this  progressive  age,  and  it  cannot  be  ig- 
nored. There  is  nothing  so  conductive  to  the  peace  of  mind 

and  content  of  heart  of  the  average  traveler  as  the  knowl- 
edge that  the  railway  officials  regard  his  physical  wants 

and  cater  to  them ;  or,  in  other  words,  that  they  cater  to 
the  public  taste.  In  the  matter  of  scientific  and  systematic 

car-cleaning,  some  of  the  principal  steam  roads  of  the 
country  have  of  late  been  giving  special  attention  to  this 

subject  and  their  practice — which  in  some  respects  is  a 
copy  of  the  practice  of  the  United  States  Marine  Hospital 
service  in  the  cleaning  and  disinfecting  of  emigrant  ships 
— can  well  serve  as  a  basis  for  street  railway  practice.  In 
some  cases  a  specially  trained  force  is  employed  at  ter- 

minal points  on  many  large  steam  roads,  whose  duty  it  is 
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to  thoroughly  clean  and  disinfect  the  interior  of  the 
coaches,  especially  those  employed  in  suburban  service. 

Frequently  compressed  air  is  employed  to  remove  the 
dust  from  the  cushions,  carpets  and  interior  trimmings, 

and  is  generally  regarded  as  the  cheapest  and  most  sat- 
isfactory means  for  cleaning  a  car.  The  seats  and  backs, 

whether  of  plush  or  rattan,  arc  removed  from  the  car 
when  the  dust  is  blown  out,  from  both  the  top  and  the 
bottom  sides  of  the  seats.  Stationary  backs  are  cleaned  by 
beating  and  by  the  air  blast,  and  the  air  is  also  employed 

for  blowing  the  dust  out  from  the  corners  and  from  be- 
hind the  heater  pipes.  To  prevent  the  dust  from  settling 

back  in  the  car,  the  doors  and  windows  are  all  opened,  so 
that  the  greater  part  of  the  dust  is  carried  away  by  the 

strong  current  generated  by  the  blast.  Where  com- 
pressed air  has  been  used  in  cleaning  seats  and  backs  by 

street  car  companies,  it  has  not  proved  as  satisfactory  as  it 
seems  to  be  in  steam  practice.  When  a  blast  is  employed 

it  seems  to  drive  the  dust  into  the  plush,  and  when  a  suc- 
tion device  is  employed  it  is  said  to  consume  an  enormous 

amount  of  air,  making  the  cost  considerable.  In  any  case, 
it  is  found  better  to  remove  both  seats  and  backs 

from  the  car,  and  clean  them  either  by  hand  or  with  a 
mechanical  beater. 

After  the  dusting  process,  the  woodwork  is  carefully 
washed  with  a  solution  of  Modoc  pulverized  soap.  The 
use  of  strong  soaps,  pumice  stone  or  ammonia  is  not 
recommended,  because  these  injure  the  paint  and  varnish. 

The  floors  are  swept  and  mopped  every  day,  and  oc- 
casionally are  mopped  with  a  solution  of  carbolic  acid. 

The  disinfection  on  steam  roads  is  accomplished  by  the 

use  of  formaldehyde  gas,  which  is  introduced  to  the  in- 
terior of  the  car  under  a  pressure  of  451  lbs.  by  means  of 

a  rubber  pipe  inserted  through  the  key-hole  of  the  out- 
side door.  Previous  to  introducing  the  gas,  all  doors  and 

windows  are  closed  tightly,  and  all  closets  and  berths  (if  it 
be  a  sleeping  car)  are  opened,  which  gives  the  gas  the 
opportunity  of  permeating  all  parts  of  the  car.  The  time 
alloted  for  disinfecting  each  car  is  usually  from  4^  to  5 

hours,  after  which  they  are  opened  and  thoroughly  ven- 
tilated. It  is  said  that  the  odor  of  the  gas  quickly  dis- 
appears, and  that  the  gas  does  not  injure  the  finest  finish 

of  any  upholstered  or  polished  car.  The  wood  and  metal 
work  of  the  interior  is  then  wiped  off  with  a  weak  solu- 

tion of  Modoc  pulverized  soap— 1  lb.  of  soap  to  6  gals,  of 
water.  In  some  cases  dustless  floor  dressing  is  applied 
every  thirty  days.  Dustless  floor  dressing  is  a  chemical 

preparation,  practically  odorless,  but  containing  antisep- 

cent  formaldehyde  is  first  dissolved  in  5  gals,  of  water, 

which  takes  a  1  per  cent  solution.  This  quantity  is  suffi- 
cient for  twelve  cars,  and  costs  about  5  cents  per  gallon. 

Formaldehyde  leaves  no  objectionable  odor,  and  is  not 
injurious  to  the  employees,  although  it  irritates  the  eyes 
and  air  passages  to  some  extent,  but  this  is  readily 
thrown  off.  It  does  not  affect  insect  or  animal  life,  ex- 

cept when  used  in  large  quantities  and  after  long  expos- 
ure, but  the  germs  or  infectious  matter  which  comes  of 

disease  are  destroyed,  and  all  forms  of  bacilli  are  very  sus- 
ceptible to  its  action. 

The  following  will  be  found  a  good  formula  for  for- 
maldehyde gas :  8  ounces  of  calcium  chloride ;  1  pint  wa- 

ter;  2.\  pints  formaldehyde.  Dissolve  the  chloride  in 
water,  filter  and  mix  with  the  formaldehyde.  The  above 
quantity  is  required  to  fill  an  empty  generator  to  its 

capacity.  One  and  three-eighths  pints  should  be  in  the 
generator  at  all  times  when  the  generator  is  in  use,  in 
order  to  insure  safety.  A  regular  charge,  the  quantity 
of  which  can  be  entirely  used  without  refilling,  amounts  to 
2\  pints  of  the  solution.  The  formaldehyde  gas  is  made 
by  boiling  the  above  formula  in  a  high  C  formaldehyde 
generator  No.  1,  with  Primus  No.  1  apparatus.  To  ob- 

tain the  necessary  amount  of  vapor  to  fumigate  a  car,  the 
liquid  is  boiled  about  twenty  minutes  to  obtain  a  pressure 
of  45  lbs.  when  it  is  applied  to  the  car. 

Below  are  given  some  special  features  in  the  cleaning 
and  disinfecting  of  cars  practised  on  some  of  the  leading 
steam  railroads  of  this  country : 

ILLINOIS  CENTRAL  RAILROAD. 

W.  Renshaw,  superintendent  of  machinery,  writes: 
"The  interiors  of  our  cars  are  first  cleaned  by  giving  them  a 

careful  washing  from  ceiling  to  floor  with  a  good  linseed  soap 
and  water,  if  the  car  is  not  to  be  revarnished.  If  the  car  is  to 
be  revarnished  we  use  pulverized  pumice  in  connection  with  the 
soap  and  water.  The  pumice  cuts  the  dirt  more  rapidly,  as  well 
as  making  a  smooth  surface  of  the  old  varnish.  Rattan  seats  we 
scrub  with  soap  and  water,  and  if  badly  worn  give  them  a  coat 
of  varnish.  Plush  cushions  and  backs  are  first  scrubbed  with  a 
solution  of  ammonia  water  and  afterward  dyed.  Cushions  and 
backs  should  first  be  thoroughly  dusted,  either  by  beating  or 
compressed  air,  the  latter  being  the  best  and  most  economical. 
Before  creating  any  dust  in  a  car  the  doors  and  windows  should 
be  opened,  thereby  causing  a  draught,  which  will  remove  most 

of  the  dust." BALTIMORE  &   OHIO  RAILROAD. 

J.  N.  Kalbaugh,  superintendent  of  motive  power,  writes: 
"The  inside  woodwork  of  the  car  is  first  dusted  with  a  dust 

brush  and  washed  down  with  a  neutral  soap  and  water  whenever 
necessary.    For  this  purpose  white  castile  soap  is  preferable, 
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tic  properties,  and  it  is  claimed  for  it  that  it  prevents  dust 
from  rising  during  the  process  of  sweeping.  It  is  applied 
with  an  ordinary  cotton-string  mop,  and  dries  immedi- 
ately. 

After  the  cleaning  and  disinfecting  the  car  is  then 

sprayed  with  formaldehyde,  with  an  ordinary  rose  sprin- 
kler, or,  better,  with  an  air  sprayer,  which  drives  it  into 

every  corner  and  crevice.    For  spraying,  1  lb.  of  40  per 
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but  any  good  soap  containing  a  minimum  amount  of  alkali  will 
answer. 

"The  cushions,  window  shades  and  parts  of  car  difficult  of  ac- 
cess are  cleaned  with  compressed  air,  the  dust  being  blown  out, 

a  flattened  nozzle  being  used  for  this  purpose.  The  form  of- 
nozzle  used  is  shown  herewith.  The  floors  are  mopped  and 
sprinkled  with  disinfectant. 

"The  outsides  are  wiped  with  dry  waste  to  remove  dust,  and 
whenever  there  is  an  accumulation  of  smoke  and  dirt  on  the  sur- 
face^they  are  wiped  down  with  Modoc  soap.    The  Modoc  being 
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of  an  oily  nature,  cannot  be  used  in  rainy  weather  unless  the 
equipment  is  under  cover.  The  window  glass  is  cleaned  with 
finely  pulverized  pumice  stone  or  Tripoli  and  water. 

"I  can  see  no  reason  why  this  method  of  cleaning  would  not 
be  acceptable  for  cleaning  street  cars." 

CHICAGO,  MILWAUKEE  &  ST.  PAUL  RAILWAY. 

J.  N.  Barr,  superintendent  of  motive  power,  states: 
"This  company  has  found  that  the  best  method  of  cleaning 

plush  seats  is  to  remove  them  from  the  cars,  place  them  on  a 
rack  which  rests  on  'horses,'  and  use  air  for  cleaning.  A  flat 
nozzle  from  2  to  3  ins.  wide  with  a  pressure  of  about  70  lbs.  of 
air  is  considered  the  best.  This,  of  course,  can  only  be  done 
during  the  summer  months  with  us,  as  the  cars  are  equipped  with 
storm  sash,  as  it  would  be  too  inconvenient  to  carry  the  cush- 

ions out  of  the  end  doors  in  the  winter,  whereas  during  the  sum- 
mer the  windows  are  opened  and  one  man  passes  the  cushions 

out  to  another,  who  places  them  on  the  rack,  and  the  third  man 
Uses  the  blower.  The  dust  removed  from  the  seat  back  in  the  car 
escapes  by  means  of  open  doors  and  windows.  Of  course,  some 
of  it  will  lodge  on  the  edges  of  the  woodwork,  but  this  cannot 
be  avoided. 

"During  the  winter  time,  when  cars  have  storm  sashes  on,  the 
cushions  and  backs  are  not  treated  as  often,  there  not  being  the 
same  necessity  for  it  as  during  the  summer.  When,  however,  it  is 
necessary,  they  are  cleaned  inside  of  the  car,  leaving  the  two 

end  doors  open,  and  most  of  the  dust  escapes  in  this  way." 
CHICAGO,  BURLINGTON  &  OUINCY  RAILROAD. 

The  cleaning  of  passenger  equipment  is  a  matter  that  has  re- 
ceived a  great  deal  of  attention  by  this  road,  being  considered  of 

so  much  importance  that  a  few  years  ago  a  committee  was  ap- 
pointed from  the  company's  mechanical  department  to  look  into 

the  subject.  The  following  is  the  routine  followed  each  day  in 
cleaning  the  passenger  equipment: 
Open  all  windows  and  doors. 
Remove  seats. 
Clean  cushions  and  seat  backs. 
Care  for  stoves  and  take  out  ashes. 
Fill  fuel  boxes. 
Jar  dust  down  from  sash  and  dust  off. 
Sweep  and  mop  the  floor. 
Clean  saloon  and  wash  stand. 
Clean  and  fill  water  tank. 
Lamps  trimmed,  filled  and  cleaned. 
Close  windows  and  wash  car  on  the  outside. 
Washers  to  be  followed  by  window  wipers  and  truck  wipers. 
Sweep  platforms  and  wipe  hand  railings. 
Inside  to  be  dusted  and  woodwork  wiped. 
It  will  be  seen  that  each  day  the  seats,  whether  they  are  of 

rattan  or  of  plush,  are  removed  from  the  car  and  the  dust  is 
thoroughly  blown  out  of  not  only  the  top,  but  the  bottom  side  of 
the  seat,  by  compressed  air.  The  backs,  which  are  a  fixture  of 
the  seat  frame,  are  thoroughly  cleaned  by  beating  and  with  com- 

pressed air,  the  air  being  used  also  to  blow  the  dirt  out  from  cor- 
ners and  from  behind  the  heater  pipes.  The  floors  of  all  cars 

are  swept  and  mopped  once  a  day,  and  in  addition  to  this  disin- 
fectants are  used  for  sprinkling  the  smoking  cars. 

The  frequency  of  washing  the  inside  of  cars  and  the  rattan 
covering  to  the  seats  and  backs  of  seats  depends  entirely  on  the 
service  of  the  company,  but  the  company  aims  to  wash  not 
only  the  seats,  but  the  whole  inside  of  the  car,  at  least  once  in 
thirty  days;  cars  in  regular  suburban  service  treated  in  this  way 
keep  looking  bright  and  clean. 

DELAWARE,   LACKAWANNA  &   WESTERN  RAILROAD. 

Robert  McKenna,  master  car  builder,  states: 
"When  we  clean  the  seats  and  backs  in  our  cars  we  take  them 

out  of  the  cars  and  beat  them  until  the  dust  is  out  of  them,  and 
when  the  plush  becomes  faded  we  dye  it.  We  do  not  use  rattan 
seats  and  backs  in  our  cars  except  in  our  drawing-room  and 
sleepers,  and  they  are  rattan  chairs  which  we  paint." 

BOSTON   &   MAINE  RAILROAD. 

Chas.  E.  Copp,  general  foreman  painter,  writes: 

"While  steam  car  cleaning  differs  from  electric  car  cleaning  on 
account  of  the  smoke,  etc.,  some  particulars  of  our  practice  may 
be  of  interest. 

"For  the  interior  cleaning  in  the  shops  of  our  passenger  equip- 
ment that  is  in  good  enough  order  to  go  into  service  again  with- 

out varnish,  we  use  a  mild  soap  solution  applied  with  a  brush 
by  one  man  working  up  the  dirt.  Another  man  with  sponge  and 
water  follows  the  first,  washing  off  the  parts  and  wiping  them 
dry.    In  the  case  of  an  interior  that  is  to  be  varnished,  the  only 

difference  is  that  the  work  is  scrubbed  or  rubbed  with  pumice 
stone  (powdered  or  ground  pumice  stone).  For  the  interior 
renovation  of  woodwork  of  a  car  in  service  I  should  recommend 

the  use  of  Brooks'  car  renovator,  which  is  a  kind  of  an  oily  sub- 
stance, of  a  sweet  smelling  odor,  that  is  applied  with  cotton 

waste  or  rags,  and  wiped  dry  with  the  same.  This  material  can 
also  be  used  with  good  results  on  a  car  in  the  shop  that  is  in  good 
enough  condition  inside  to  go  without  varnishing. 
"To  clean  rattan,  such  as  is  used  in  steam  and  street  cars, 

first  remove  all  dust  by  blowing  it  out  with  compressed  air  with 
nozzle  and  hose  connected  with  the  compressed  air  plant  in  use 
for  testing  air-brakes,  which  is  in  use  in  all  steam  car  shops  that 
are  up  to  date.  Then  scrub  with  a  good  stiff  brush,  using  a  solu- 

tion of  'Soapine'  or  'Savogran'  and  a  little  ammonia.  Apply 
hot.  If  the  dirt  is  not  removed  easily  add  fine  pumice  stone  and 
scrub  the  work  and  rinse  off  with  clean  water  and  let  dry.  If 
desired,  a  light  coat  of  white  shellac  or  varnish  will  improve  it. 
If  the  rattan  has  become  dark  and  spotted  by  long  use,  after 
washing,  paint  with  a  rattan-colored  paint  and  then  varnish.  If 
the  work  is  detached  and  out  of  car  this  paint  may  be  success- 

fully applied  by  the  compressed  air  spray  process  with  a  pneu- 
matic painting  machine. 

"To  clean  carpeting  of  any  kind,  such  as  would  be  used  in  all 
steam  and  street  cars,  the  process  is  about  the  same  as  in  clean- 

ing rattan.  First  remove  the  dust  by  compressed  air,  then  apply 
the  solution  of  Soapine  and  water,  which  should  be  hot  and  kept 
hot  all  the  time,  with  a  flat  stiff  brush,  with  a  liberal  supply  of 
'elbow  grease,'  so-called.  The  solution  is  a  good  thing  and 
goes  a  good  way  toward  the  cleaning,  but  'elbow  grease'  does the  larger  half  of  the  work  in  the  hand  of  one  who  tries  to  do 

good  work. 
"In  cleaning  plush,  such  as  used  in  steam  and  street  cars,  if  the 

plush  is  not  very  much  soiled,  but  looks  dingy,  all  that  is  needed 
is  a  light  wash  with  a  weak  solution  of  Soapine  and  water(  after 
the  dust  has  been  removed  by  the  compressed  air)  applied  hot 
with  the  brush  and  sponged  dry.  If  the  plush  is  very  much 
soiled  and  faded,  a  die  must  be  used  to  restore  the  color.  This 
should  be  added  to  the  solution  of  Soapine  and  water  (the 
strength  of  dye  added  depends  upon  the  condition  and  require- 

ments of  the  plush).  The  work  is  then  done  with  one  application, 
applied  hot  with  the  brush  and  sponged  dry.  The  dyeing  mix- 

ture is  prepared  beforehand,  and  a  supply  should  be  kept  on  hand 
to  be  always  ready.  It  is  made  of  wool  mordant,  Glaubers  salts 
and  aniline  dye,  of  whatever  color  of  dye  is  required;  it  makes 
no  difference  what  shade  is  used,  but  'fast  crimson'  and  the  com- 

bination colors  that  make  'old  gold'  are  the  most  common colors  now  in  use  in  cars.  This  mixture  should  be  boiled  for 
about  one-half  hour,  then  set  away  to  settle,  then  turn  off.  In 
doing  this  none  of  the  sediment  that  will  settle  in  the  bottom 
should  be  allowed  to  go  with  it.  Cover  the  whole  up  and  set 
away  to  be  ready  when  needed. 

"Other  kinds  of  soap  than  Soapine  can  be  used,  but  Soapine 
is  just  as  good,  and  has  all  of  the  necessary  materials  in  its 
make-up,  and  is  cheap.  After  twenty-five  years'  experience  I 
have  come  to  the  conclusion  that  the  simplest  and  the  cheapest 
method  of  cleaning  plush  used  in  railroad  car  service  is  the  best 
one.  The  cost  of  material  to  wash  a  common  passenger  car 
with  just  a  light  wash,  without  color,  either  rattan,  carpet  or 
plush,  would  not  exceed  the  price  of  a  pound  of  Soapine  or  'Sav- 

ogran' (which  we  are  now  using  in  place  of  it)  at  4  or  5  cents 
per  pound.  The  cost  of  material  to  wash  and  color  a  common 
car  of  plush  lining  would  be  from  25  to  75  cents  per  car,  as  it 
depends  altogether  upon  the  condition  of  the  plush  to  be  cleaned. 
The  above  facts,  relating  to  renovating  rattan,  carpet  and  plush, 
I  have  gleaned  from  J.  H.  Gilnian,  our  foreman  upholsterer  here. 
"Regarding  the  question,  'How  do  you  dispose  of  the  dust  to 

prevent  its  settling  in  the  cars?'  will  say  that  all  plush,  etc., 
is  removed  from  the  car  in  shop  practice  and  cleaned  afterward. 
But  the  dust  in  the  car  can  be  all  blown  out  with  the  compressed 
air,  the  hose  being  taken  into  the  car  for  that  purpose.  For 
cleaning  the  plush  in  the  car  I  understand  that  a  compressed  air 
suction  device  is  employed  by  the  B.  &  O.  R.  R.  in  its  Pittsburgh 
shops.  It  is  made  of  tin,  of  a  kind  of  tea  or  coffee  pot  design, 
with  the  compressed  air  attached  at  the  back  end  under  the  han- 

dle, and  a  tin  snout  to  which  a  hose  is  attached  at  the  for- 
ward end,  and  is  passed  out  of  the  window  of  the  car.  In 

operation  the  operator  turns  on  his  air  and  passes  the  instru- 
ment over  the  plush  as  though  he  was  ironing  it  with  a  tailor's goose,  with  the  speedy  result  that  the  dust  is  sucked  up  in  the 

operation  and  speedily  passes  out  of  the  window." 

The  Marlboro  Street  Railway  Company,  of  Marlboro,  Mass., 
expects  to  install  two  250  h.p.  engines,  with  equipment  to  cor- 

respond, in  its  station  the  coming  summer. 
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Relative    Steam    Producing    Value    of  Three 
Qualities  of  Coal 

A.  Baldasano,  M.  E.,  and  W.  J.  Beach,  M.  E.,  lately  made  a 
test  at  the  Duane  Street  station  of  the  Edison  Electric  Illuminat- 

ing Company,  New  York,  to  determine  the  effect  of  relative  steam 
producing  values  of  two  qualities  of  coal  and  the  efficiency  of  a 
boiler.  The  boiler  in  which  the  test  was  made  was  of  the  Bali- 
cock  &  Wilcox  deck  water  tube  type,  built  in  1896,  of  370  b  p. 
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rated  capacity,  containing  196  tubes  of  4-in.  diameter  and  18  ft.  in 
length.    The  boiler  was  built  to  carry  225  lbs.  pressure. 
Three  samples  of  coal  were  tested  under  three  conditions  of 

draught — natural  (ashpit  doors  open),  half  forced  (revolution  of 
blower  400)  and  full  forced  (revolution  of  blower  610).  The 
draught  and  steam  pressure  were  as  uniform  as  possible  in  each 
case.    The  accompanying  table  gives  a  digest  of  the  test. 

The  results  are  interesting  as  showing  the  adaptability  of  steam 
boiler  to  an  enormous  overload,  though  under  desirable  efficiency, 
a  circumstance  which  often  occurs  in  central  stations,  where  an 
accident  may  temporarily  throw  a  higher  duty  upon  a  lower 
rated  boiler.   An  illustration  of  this  occurred  recently  at  the  Edi- 

son station  at  Paterson,  N.  J.  The  entire  boiler  plant  was  sub- 
merged in  tons  of  coal,  which  fell  with  the  bunkers  upon  the 

boilers.  As  soon  as  a  sufficient  amount  of  the  debris  could  be 
cleared  away  the  entire  plant  was  operated  by  one  boiler  running 
at  113  per  cent  overload,  which  was  even  greater,  except  in  one 
case,  than  that  obtained  in  the  above  tests.  A  temporary  in- 

stallation of  the  forced  draught  might  at  some  emergency  prove 
the  salvation  of  a  crippled  station  and  a  worried  superintendent. 

In  FiR.  1  the  abscissas  give  the  difference  in  pressure  between 
the  ash-pit  and  the  up-take,  and  the  ordinate  the  pounds  of  coal 
burned  per  square  foot  of  grate  and  the  evaporation  from  and  at 
212  deg.  per  pound  of  coal.  The  second  set  of  curves  on  Fig.  1, 
giving  the  evaporation  per  pound  of  coal  for  different  pressures, 
show  that  the  evaporation  per  pound  of  coal  does  not  decrease  as 
rapidly  as  the  draught  increases,  and  in  two  of  the  samples  reaches 
a  minimum.     Fig.  2  shows  the  water  evaporated  from  and  at 

Coal  No.  1 
Coal  No.  2 Coal  No.  3 '  — 

9"' 

I 

-r 

F  L 

Water  Evaporated  from  and  at  212°  F.  per  lb.  of  Coal 
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FIG.  2 

212  deg.  per  pound  of  coal,  referred  to  the  coal  burned  per  square 
foot  of  grate. 

In  all  three  tests  the  evaporation  is  greatest  with  the  lowest 
rate  of  combustion.  An  increase  in  the  rate  of  combustion  shows 
a  diminution  in  the  rate  of  evaporation,  and  in  the  case  of  coal 
Nos.  2  and  3,  a  still  higher  rate  of  combustion  increases  the  rate 
of  evaporation.  Coal  No.  1  does  not  show  any  increase  within 
the  limits  of  the  test. 

The  "free-burning"  coal,  which  need  not  be  coaxed  with  air  to 
yield  its  heat  units,  is  still  in  the  lead  for  conditions  of  boiler 
efficiency,  and  it  may  be  regarded  as  axiomated  that  the  more 
work  put  in  a  coal  to  burn  the  less  of  real  value  obtained  from  it. 

TABLE  OF  DATA   AND  RESULTS. 

1.  Fuel  in  use  
2.  Duration  of  test,  in  hours  
3.  Condition  of  draught  

4.  Draught,  in  ins.  of  water,  j  l^i^pit 
5.  Temperature  of  feed  water  
6.  Total  fuel  used,  in  pounds  
7.  Ash,  in  pounds  
8.  Combustible,  in  pounds  
9.  Coal  used  per  hour,  pounds  .... 

10.  Water  evaporated  by  boiler,  pounds 
11.  Equivalent  evaporation  from  and  at 

212°  -  
12.  Water  evaporated  per  hour  
13.  Water  evaporated  per  pound  of  com- 
bustible  

14.  Equivalent  evaporation  per  pound  of 
combustible  from  and  at  2120 

15.  Coal  burned  per  square  foot  of  grate 
surface  per  hour  

16.  Water  evaporated  from  and  at  2120 
per  sq.  ft.  of  grate  surface  per  hour 
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Per  cent,  ash  

Test  No.  1.  Test  No.  2.|TestNo.  3. 

Coai,  No.  1. 

Test  No.  4.  Test  No.  5.  Test  No.  6. 

Lackawanna  coal  (stored  4  mos. 
6 

Natural 

•50 o 

830 

7,t43
 1.379
 

5.764
 

I,  190 

55.oi2 

65.244 

9,069 9-54 

II.  32 17-5 '5 

159-9 

315 

37o 

%  below  26 
19-3 

4 
Forced 

•53 
•43 

86° 

7,800
 

1.505 6,295 

I.950 
54.275 
64,287 13.569 

8.62 
10.21 
28.7 

2364 

466 

37o 

%  above  85 
19-3 

4 
Forced 

•43 

1. 41 

840 

13,200 

2,547 10,653 

3.300 
77.658 
92,136 
19.415 

7  29 

8.65 

48.5 

338.7 

667 

37o 

",,  above 

S8°o' 

19.2 

Coal  No.  2. Coai,  No.  3. 

Test  No.  7.  Test  No.  8.  Test  No.  9. 

Lackawanna  coal  (from  mines.) 

Natural 

•  54 

o 

870 

11,100 
1,667 

9.433 

1,388 
84,548 
100,048 

10,568 
8  96 

10.60 
20.41 
183.9 

362 
370 

2°j,'  below 

150 

4 
Forced 

•56 

•53 

86° 

9,000 

1,287 

7.713 2,250 
62,466 

73.983 
15,616 

8.09 

9-59 

33-09 

271.9 

536 

37o 

45°»' 

64",, 

14-3 

4 
Forced 

.70 

1-33 

840 

11,100 
1,587 

9  513 

2,775 

83,880 

99,5oi 

20,970 

8.81 10.46 

40.81 
365.8 

721 
37o 

above  95  °0  above 

70'V 

14-3 

Natural 

•5i 
o 

850 

9,661
 

1,578
 

8,083
 

1,208
 68,28

6 

So,939 

S.536 

8-45 

10.01 

17.76 

148.8 

293 

37o 

%  below  69 

67% 

16.3 

1% 

Forced 
.66 
.82 

88°.5 

10, 200 

1,797 

8,403 

2.9H 

63.750 

75.325 

18,214 

7-59 

8  97 

42.85 

316.5 

624 

37o 

above 
6o°„ 

17.6 

2>% 
Forced 

-76 

1-37 

89° 

12,30
0 

2,167 
10,133 

3.5H 

80,738 

95,389 
23,068 

7.96 
9.41 51.6S 

400  8 

790 37o 

114",,  above 

'63  °0 

17.6 



200 STREET  RAILWAY  JOURNAL. [Vol.  XIV.    No.  4. 

HPRIL,  1593. 

PUBLISHED  MONTHLY  BY 

THE  STREET  RAILWAY  PUBLISHING  COMPANY, 
HAVEMEYER  BUILDING, 

26  CORTLANDT  STREET,  NEW  YORK. 

Western  Office;: 

Monadnock  Block,  Chicago,  III. 
European  Office  : 

39  Victoria  Street,  Westminster,  London,  England. 

Long  Distance  Telephone,  "  New  York,  2664  Corllandt," 
Cable  Address,  "  Stryjourn,  New  York." 

TERMS  OF  SUBSCRIPTION. 
In  the  United  States  and  Canada   $4.00  per  annum. 

(  $6,co In  all  Foreign  Countries,  per  annum   5s  o 
'     .V  fr 

Subscriptions  payable  always  in  advance,  by  check  (preferred),  money  order 
or  postal  uol-e,  to  order  of  C.  E.  Whittlesey,  Treasurer. 

EDITOklAL  NOTICE. 

Papers  and  correspondence  on  all  subjects  of  practical  interest  to 
our  readers  ate  cordially  invited.  Our  columns  are  always  open  for 
the  discussion  cf  problems  of  operation,  construction,  engineering, 
finance  and  invention. 

Special  effort  will  be  made  to  answer  promptly,  and  without 

charge,  any  reasonable  request  for  information  -which  may  be  received 
from  our  readers  and  advertisers,  answers  being  given  through  the 

columns  of  the  Journal  -when  of  general  interest,  otherwise  by  letter. 
Street  railway  news  and  all  information  regarding  changes  of 

officers,  new  equipment,  extensions,  financial  changes,  etc.,  will  be 
greatly  appreciated  for  use  in  our  Directory,  our  Financial  Supple- 

ment, or  our  news  columns. 
All  matters  intended  for  publication  in  the  current  issues  must 

be  received  at  our  office  not  later  than  the  hventy-second  of  each  month. 
Address  all  cotnmunications  to 

The  Street  Raihvay  Publishing  Co., 
Havemeyer  Building,  26  Cortlandt  St.,  New  York. 

It  is  interesting"  to  note  that  snow  plows  and  sweepers 
operated  by  storage  batteries  have  been  introduced  on  the 
lines  of  what  was  formerly  the  Englewood  &  Chicago 

Electric  Street  Railway  Company,  now  known  as  the  Chi- 
cago Electric  Traction  Company.  The  snow  plows  and 

sweepers  are  similar  to  those  usually  employed  on  roads 

operated  by  the  over-head  system,  except,  of  course,  that 
storage  batteries  supply  the  propelling  power.  The  Chi- 

cago Electric  Traction  Company  has  also  recently  added 
to  its  equipment  a  special  car  which  is  chartered  for  parties 
and  also  for  funerals. 

The  new  construction  in  Dublin,  Ireland,  has  been  car- 
ried forward  rapidly  during  the  past  six  months,  and  the 

system  there  is  now  practically  completed.  As  will  be 
seen  from  the  description  which  appears  elsewhere  in  these 
columns,  the  work  has  been  carried  forward  upon  a  high 

plane,  and  the  new  station  of  the  company  will  rank  in 

completeness  among  the  best  stations  of  the  same 

capacity  in  this  country.  In  certain  features  the  system 
will  have  a  particular  interest,  especially  for  our  foreign 
readers,  on  account  of  the  provisions  made  for  keeping  the 
voltage  on  the  return  circuit  within  the  limits  required  by 

the  local  Board  of  Trade.  The  copper  installation  is  ex- 
ceptionally heavy,  being  over  one  ton  per  car  operated, 

while,  in  addition,  boosters  are  used  on  both  the  out<roinsr 
and  return  circuits. 

If  car  wheels  be  pressed  on  their  axles  too  loosely  they 
will  work  off  under  the  severe  conditions  of  electric  trac- 

tion ;  on  the  other  hand  if  too  much  power  be  used  in 
forcing  them  on  their  seats  there  is  danger  that  the  elastic 
limits  of  either  the  wheel,  hub  or  axle  will  be  exceeded, 

and.  consequently,  that  it  will  break  under  any  abnormal 
blow  or  strain.  The  proper  proportioning  of  the  strains, 
therefore,  that  the  maximum  grip  shall  be  secured  within 
the  elastic  limits  of  the  materials  employed  is  an  important 
one,  and  is  discussed  elsewhere  in  a  communication  from 

Mr.  Leverich,  of  the  engineering  department  of  the  Brook- 
lyn Bridge.  The  treatment  is  a  theoretical  one,  and  shows 

that  under  the  conditions  assumed,  the  ratio  of  the  diame- 
ter of  the  bore  of  the  wheel  hub  to  that  of  the. axle  should 

be  as  599  to  600  to  secure  the  best  results.  It  seems  as  if 
this  principle  should  have  wide  application  in  all  railway 

work,  and  should  settle  the  question  as  to  what  pressure 
to  use  in  pressing  on  wheels. 

Street  railway  employees  sometimes  think  that  they 
must  rush  to  their  State  legislatures  to  secure  a  remedy  for 

all  of  their  supposed  ills,  when  in  nine  cases  out  of  ten,  if 

they  would  present  their  case  in  a  proper  manner  to  the 
officials  of  their  roads  their  requests  would  be  readily 

granted.  A  case  to  the  point  occurred  not  long  ago  in  one 

of  the  State  legislatures,  in  which  a  vestibule  law  had  been 
introduced.  It  became  necessary  for  the  president  of  a 

street  railway  company  to  visit  the  capital  and  protest 

against  some  of  the  provisions  of  certain  other  street  rail- 

way laws,  when  he  was  able  to  show  to  the  railroad  com- 
mittee that  his  company  was  not  opposed  to  the  introduc- 

tion of  vestibules,  and  that  had  the  employees  made  any 

request  to  the  company  to  have  vestibules  added  to  the 
cars,  he  would  have  gladly  complied  with  their  request. 

Railway  managers  are  constantly  devoting  more  attention 

to  the  welfare  of  their  employees,  and  now  generally  rec- 

ognize the  proposition  that  every  step  taken  or  encour- 

aged by  them  to  promote  the  welfare  and  comfort  of  their 
employees  attracts  a  better  and  higher  class  of  men  to  their 
service. 

It  is  gratifying,  indeed,  to  the  observer,  no  matter  from 

what  special  standpoint  he  views  the  situation,  to  be  able 
to  perceive  that  street  railway  accounting,  which  is  really 
the  vital  element  of  all  forms  of  business,  is  making  steady 

progress,  not  only  in  methods  and  adaptations,  but  also 

in  the  manner  of  stating  results.  Investors  and  the  mana- 
gers of  street  railway  enterprises  as  well  have  of  late  come 

to  look  upon  the  fine  skill  of  the  accountant  with  the  same 
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respect  as  that  which  is  extended  to  the  ability  of  the  en- 

gineer who  plans  construction  work,  and  that  of  the  ex- 
pert electrician  who  secures  a  maximum  of  efficiency  and 

economy.    There  is  the  same  kind  of  distinction  between 

the  well-arranged,  well-organized  and  thoroughly  admin- 

istered accounting  system  of  a  representative  street  rail- 

way company  of  the  period  and  the  manner  in  which  the 

bookkeeping  of  street  car  lines  was  formerly  performed,  as 

there  is  between  the  model  power  house  and  the  ill-smell- 

ing, out-of-repair  stable  and  its  complement  of  broken- 
down  horses,  so  commonly  offending  the  sensibilities  a 
decade  or  a  decade  and  a  half  ago.    The  modern  street 

railway  is  something  that  is  very  new,  comparatively.  The 
usurpation  of  the  old  horse  car  lines  by  electric  traction 
is  a  chapter  in  the  history  of  mechanical  development  and 

progress  that  is  without  a  parallel.    Much  of  the  account- 

ing which  has  made  this  transformation  possible,  with  safe- 
ty to  investors,  is  as  new  as  certain  parts  of  the  electrical 

equipment  which  has  made  modern  street  cars  useful  to 
the  public.   It  is  not  new  in  principle,  for  in  accounting  as 
well  as  in  mechanics  principles  are  eternal,  but  it  is  new  in 

application  and  in  specific  methods  which  it  has  been  nec- 
essary to  work  in  order  to   meet  stated  requirements. 

That  progress  in  street  railway  accounting  which  is  most 
in  evidence  at  the  present  time  is,  of  course,  that  which  is 

revealed  by  the  work  of  the  Street  Railway  Accountants' 
Association.    So  far,  however,  this  organization  has  lim- 

ited its  effort  to  classification  of  the  accounts  of  costs  of 

operations  and  expenses  in  general.    Its  work,  however, 

will  scarcely  stop  at  this  point — no  more  than  is  the  gen- 

eral progress  that  is  being  made  likely  to  stop  with  any' 
one  division  of  the  work.    Nor  is  the  whole  development 

in  street  railway  accounting  bound  up  in  this  organization, 
although  it  may  be  regarded  as  the  official  exponent  of 

that  progress.    In  every  auditor's  department,  from  one 
.end  of  the  land  to  the  other,  there  is  some  one  at  work 

who  is  constantly  weighing  the  different  problems  that 
arise  in  street  railway  administration,  who  is  studiously 

inquiring  into  conditions  that  prevail,  and  who  is  working 

with  painstaking  detail  upon  plans  and  methods  for  reach- 
ing required  results.   Uniformity  in  treatment  of  expenses 

and  operating  costs  in  general  would  seem  to  be  practi- 

cally secured  at  the  present  time.    The  approaching  con- 
vention, we  may  safely  assume,  will  approve  of  the  final 

report  of  the  committee  in  this  regard  and  relieve  it  from 
further  responsibility.   But  as  surely  as  this  is  done,  which 
would  be  simply  ending  the  first  chapter  of  a  considerable 
volume,  various  new  fields  to  be  explored  and  the  methods 

of  work  therein  properly  standardized  will  be  brought  to 
the  attention  of  the  association  by  some  of  its  members. 

The  work  of  the  organization  comprises  far  more  than  that 
which  is  at  present  in  hand,  and  its  years  of  existence, 

judging  by  what  it  is  possible  for  it  to  accomplish  in  the 

line  it  has  espoused,  should  be  very  many  indeed.  Indi- 
vidual effort,  now  being  put  forth  everywhere,  will  accom- 

plish many  good  results,  but  even  the  best  of  these  can 

only  be  given  the  appropriate  seal  of  approval  and  rec- 
ommended for  general  adoption  through  the  offices  of 

such  an  association  as  that  of  the  street  railway  account- 

ants.   Progress  in  street  railway  accounting  is  a  patent 

fact,  and  the  Street  Railway  Accountants'  Association  of 
America  is  the  natural  gage  and  exponent  of  that  progress. 

The  STREET  Railway  Journal  recently  asked  several 

prominent  railway  managers  who  have  had  a  long  expe- 
rience in  the  business,  whether,  in  their  opinions,  the 

duties  of  a  general  manager  of  a  large  system  are  any  less 
onerous  than  they  were  several  years  ago,  and  whether 

they  noticed  any  change  in  the  relations  between  street 
railway  companies  on  the  one  hand  and  the  municipal 

authorities  and  the  public  in  general  on  the  other.  In  re- 
gard to  the  first,  it  would  appear,  on  first  thought,  as  if 

the    growing  tendency   toward   standardizing  electric 

railway   apparatus   and    systematizing   the   work  into 

different  departments  would  lighten  the  burdens  which 

formerly  rested  on  general  managers.   It  seems  to  be  the 

general  opinion,  however,  of  those  with  whom  we  have 
come  in  contact,  that  the  aggregate  number  of  trying 

conditions  which  surround  the  office  of  a  general  man- 
ager are  as  great  now  as  formerly.     The  questions,  of 

course,  are  different,  and  many  which  now  arise  can  be 
treated  with  a  set  formula  born  of  experience,  but  in  a 
business  so  important  as  that  of  conducting  a  large  city 

system,  new  questions  are  constantly  arising,  or  those 
questions  which  seemed  of  little  importance  in  the  past 
now  demand  an  attention  which  was  then  postponed,  so 
that  as  a  whole  but  little  difference  can  be  seen  between 

the  sum  total  of  demands  which  are  made  upon  the  time 

of  the  general  manager.   Again,  the  business  of  a  railway 
company,  especially  in  a  large  city,  is  one  of  almost 

boundless  possibilities.    No  sooner  has  one  set  of  condi- 
tions been  straightened  out  than  a  host  of  problems  arise 

in  different  directions  which  suggest  improvements  of  the 

system  and  equipment,  so  that  a  man  of  no  matter  how 

much  energy  and  resources  can  always  find  plenty  of  op- 
portunity for  engaging  his  attention.    While  this  is  true, 

it  is  also  true  that  the  more  a  manager  can  relieve  him- 
self from  work  which  others  can  as  well  perform,  the 

more  time  he  has  to  take  up  these  new  problems  which 
are  constantly  on  the  horizon  of  his  daily  occupation.  The 
principle  of  correct  management,  we  believe,  is  summed 
up  in  the  following  statement,  recently  made  to  us  by  a 
man  whose  reputation  as  a  successful  railway  manager 
and  president  is  recognized  on  both  sides  of  the  Atlantic 

and  whose  opinion  on  street  railway  matters  is  eagerly 

sought.    He  says:    "I  believe  that  the  principle  of  mak- 
ing each  chief  of  a  department  responsible  for  the  acts 

of  his  entire  department,  and  paying  him  in  proportion 

to  his  efficiency,  is  conductive  to  the  most  gratifying  re- 
sults that  can  be  obtained.     We  pay  our  barn  foremen, 

division  superintendents  and  chief  engineers  upon  this 

plan,  gaging  them  by  an  efficiency  which  includes  ser- 

vice, material  and  labor  expended." 
While  in  many  respects  the  street  railway  business  has 

thus  changed,  there  seems  to  be  but  little  difference  in  the 
attitude  taken  toward  the  railway  companies  by  municipal 
authorities  and  the  public.  In  spite  of  the  improvements, 
longer  rides  and  better  service  which  have  been  provided 
during  the  last  ten  years  in  transportation  facilities,  there 
is  still  in  many  localities  a  lack  of  sympathy  between  the 
traveling  public  and  municipal  authorities  on  the  one  hand 

and  the  aims  of  the  railway  companies  on  the  other,  and 
in  some  cities  a  display  of  a  more  or  less  hostile  attitude 
toward  the  transportation  systems.  Undoubtedly  much 
of  this  antipathy  on  the  part  of  the  public  has  been  fos- 
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tered  by  the  misrepresentations  of  the  companies'  pur- 
poses by  a  sensational  daily  press,  which  finds  a  profit  in 

maligning  all  large  corporations,  and  unfortunately  these 
efforts  have  been  aided  in  some  cases  by  a  small  body  of 

self-styled  "reformers,"  who,  by  their  advocacy  of  munici- 
pal control  and  confiscation,  have  encouraged  socialistic 

attacks  on  capital.  The  best  possible  way  to  overcome 
this  opposition  is  in  the  better  education  of  the  general 

public  as  to  the  intentions  and  acts  of  the  railway  com- 
panies, as  well  as  about  the  conditions  which  surround 

their  business.  We  firmly  believe  that  fair-minded  citi- 
zens constitute  a  very  large  majority  in  every  American 

community,  and  that  could  they  realize  the  injustice  of 
many  of  the  demands  on  railway  companies  to  which 
some  of  them  in  the  past  have  given  a  tacit  acquiescence, 
and  which  amount  in  reality  to  sequestration  of  private 

capital,  they  would  be  favorably  disposed  toward  meeting 
the  propositions  of  the  transportation  corporations  in  a 
fair  and  equitable  spirit. 

The  recent  report  to  the  Massachusetts  Legislature  of 
the  special  committee  appointed  by  the  Governor  some 
nine  months  ago  to  investigate  the  subject  of  the  relations 

between  street  railways  and  municipal  corporations  prom- 
ises to  mark  an  epoch  in  street  railway  management  in 

that  State.  The  conditions  there  are  similar  in  a  general 

way  to  those  elsewhere.  On  the  one  hand, there  is  no  coher- 
ent system  of  granting  franchises,  but  almost  every  one  is 

on  a  different  basis;  on  the  other  hand,  many  of  the  rail- 
way companies  feel  the  need  of  a  more  fixed  and  definite 

tenure  of  their  franchises.  Notwithstanding  that  in  most 

cases  these  are,  in  terms,  perpetual,  they  are  said  to  be, 
in  fact,  legally  revocable  at  the  discretion  of  the  local 

boards.  While  in  theory  such  a  condition  is  most  illogi- 

cal, in  Massachusetts  it  has  worked  on  the  whole  satis- 
factorily, but  the  growing  importance  from  an  investment 

standpoint  of  the  street  railway  properties  in  that  State 

has  imposed  the  necessity  of  adopting  some  more  sys- 
tematic method  of  dealing  with  the  situation.  The  com- 

mittee which  was  appointed  to  undertake  a  solution  of  this 

problem  was  representative  of  the  intelligence  and 
broad-mindedness  for  which  the  commonwealth  is 

noted.  LTpon  undertaking  its  labors  the  committee 

soon  found  that  so  much  popular  misinformation 

existed  as  to  the  results  secured  by  different  methods 

of  control  in  other  places,  especially  in  certain  European 

cities,  that  it  was  decided  to  accept  nothing  unless  verified 

by  examination  on  the  spot.  Eor  this  reason  a  careful  ex- 

amination was  made  of  street  railway  conditions  and  fran- 

chises of  all  large  cities  in  this  country  and  abroad,  par- 
ticularly of  those  in  which  it  is  often  claimed  that  low 

fares  are  charged  or  large  returns  are  made  by  the  railway 

companies  to  the  municipalities,  and,  as  a  result,  the  mem- 
bers of  the  committee  state  that  "if  such  a  street  railway 

Utopia  anywhere  exists,  they  have,  in  the  course  of  their 

investigation,  failed  to  find  it."  Most  of  the  franchises 
abroad  were  found  to  be  for  fixed  terms  of  years,  but  this 

arrangement,  the  committee  considered,  is  open  to  serious 
objections,  as  it  acts  practically  as  a  check  on  enterprise 
and  a  bar  to  any  development  involving  the  investment  of 
fresh  capital.  On  the  other  hand,  a  perpetual  franchise, 

revocable  at  will,  as  at  present,  without  provision  for  com- 
pensation to  the  company,  exposes  the  latter  to  hardships 

through  the  caprice  of  the  authorities,  or  the  enticement 

of  a  higher  bid  from  would-be  competitors.  The  commit- 
tee deems  advisable,  however,  a  restrictive  power  of  revo- 

cation on  the  part  of  the  municipalities  as  an  inducement 
to  good  railway  service.  The  municipal  operation  of  street 
railways  is  carefully  considered,  but  an  attempt  to  carry 

this  out  in  Massachusetts  would  be  followed,  the  commit- 
tee thinks,  with  grave  difficulties  of  a  practical  as  well  as 

theoretical  character,  and  does  not  recommend  it.  It 

approves  of  the  ownership  of  the  tracks  by  the  munici- 
pality and  their  lease  to  the  companies,  of  the  regular  cor- 

poration tax  upon  a  basis  of  the  market  value  of  the  capital 
stock,  as  at  present,  and  also  a  tax  equal  to  the  dividends 
paid  in  excess  of  8  per  cent,  provided,  however,  that  no 
company  shall  be  liable  to  pay  such  additional  tax  which 
has  not  from  the  date  of  its  organization  paid  dividends 
equivalent  in  the  aggregate  to  at  least  6  per  cent  per  year. 
A  graded  tax  on  gross  receipts,  payable  to  municipalities, 
is  also  recommended.  It  is  the  plan  of  the  committee  that 
all  money  paid  to  municipalities  under  these  two  latter 
provisions  shall  be  devoted  to  the  repair  and  maintenance 

of  public  highways,  and  that  it  should  be  in  lieu  of  any 
maintenance  of  streets,  roads  or  bridges  by  the  railway 

company.  There  are  other  provisions  in  the  proposed  act 
to  which  it  is  unnecessary  to  refer  here,  but  which  are  in 
line  with  the  general  policy  of  the  committee  as  outlined 
above. 

The  report  has  not  yet  been  acted  upon  by  the  Legisla- 
ture, and  the  hearings  upon  it  before  the  legislative  com- 

mittee have  not  yet  been  completed,  so  that  it  is  impossible 
to  state  whether  it  will  be  adopted  in  its  present  form  or 
will  be  greatly  modified  if  adopted  at  all.  The  franchise 
conditions  under  which  the  different  Massachusetts  roads 

operate  are  so  varied  that  it  is  also  impossible  to  state, with- 
out an  extended  investigation  of  each  case,  whether  the  to- 
tal taxation  as  proposed  will  be  greater  under  the  new  plan 

than  under  the  old.  The  ownership  of  the  tracks  by  the 
municipality,  we  believe,  presents  grave  objections,  and 

may  give  rise  to  serious  troubles  in  the  future,  but  if  the 
railway  companies  are  permitted  a  practically  perpetual 

franchise  over  these  tracks,the  difference  between  the  own- 

ership of  them  and  the  lease  of  them  by  the  railway  com- 
pany is  not  considerable.  In  many  respects,  however,  the 

report  of  the  committee  is  to  be  highly  commended.  It 
recognizes,  first,  the  advantage  to  the  public  of  the  private 
operation  of  the  railway  lines  ;  and  second,  the  necessity 

of  removing  these  properties  from  hostile  legislation,  re- 
gardless of  the  financial  ability  of  the  companies  to  com- 

ply with  the  laws  passed  or  the  ultimate  effect  of  such 
legislation,  and  based  usually  upon  wrong  premises  and 

prejudice.  Such  immunity  would  do  much  to  reassure 
capitalists  of  the  safety  of  their  investments  in  properties 
of  this  kind,  would  reduce  street  railway  operation  to  a 
more  business  basis,  and  would  of  itself  compensate,  the 

street  railway  companies  for  a  considerable  amount  of  ex- 
tra taxation. 

In  the  hearing  of  this  bill,  which  commenced  March  24, 
the  counsel  for  the  railway  companies  introduced  a 
substitute  for  the  bill  recommended  by  the  committee, 

embodying  many  of  the  provisions  of  the  latter,  but  with 
certain  modifications  to  better  protect  the  transportation 

interests.  These  lay  principally  in  the  methods  of  revoking 
franchises  and  compensating  the  company  therefor,  and  in 
the  graded  taxation  clause. 
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New  Construction  in  Dublin,  Ireland 

The  electric  system  of  the  city  of  Dublin,  Ireland,  is 

now  Hearing  completion,  and  when  finished  will  be  an  in- 
stallation of  which  any  city  could  be  proud.  The  equip- 

ment is  modern,  is  being  installed  with  great  care,  and  it 

is  thought  that  its  completion  will  exercise  a  great  stimu- 
lus upon  the  electric  railway  construction  in  the  British 

Isles. 

The  Dublin  United  Tramways  Company  has  now  in 

operation  two  electric  lines,  which  have  already  been  de- 
scribed in  the  Street  Railway  Journal.  These  are  the 

Dublin  Southern  District  line,  purchased  some  time  ago 
from  the  Dublin  Southern  Tramways  Company,  and  the 
Clontarf  line  to  the  north.    Both  of  these  lines  have  been 

ated  the  fitting  shop,  stores,  men's  room,  etc.  A  separate 
coal  store,  with  a  capacity  for  3000  tons,  is  placed  at  the 
dock  end  of  the  boiler  house.  The  whole  of  the  construc- 

tional steel  work  for  the  power  house,  including  the  chim- 
ney shafts,  was  supplied  by  Riter  &  Conley. 

The  boiler  house  is  131  ft.  x  76  ft.,  and  is  arranged  for 
twenty  Babcock  &  Wilcox  boilers,  placed  in  batteries  of 
two,  five  batteries  on  each  side  of  the  stoking  floor,  which 
is  18  ft.  6  ins.  wide.  These  boilers,  of  which  six  pairs  are 
being  erected,  have  each  a  heating  surface  of  2530  sq.  ft. 
The  tubes  are  16  ft.  long,  and  are  expanded  into  forged 
and  welded  mild  steel  headers.  In  addition  to  the  ordinary 
steam  and  water  drums,  which  are  36  ins.  in  diameter  and 
21  ft.  4  ins.  long,  each  boiler  is  provided  with  a  separate 
steam  drum,  20  ins.  in  diameter,  connected  to  the  back  end 
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in  operation  for  some  time  from  their  own  power  stations, 
the  southern  line  being  the  older.  The  work  upon  which 
the  company  has  been  recently  engaged  has  been  to  con- 

nect these  two  sections  by  an  extensive  system  within  the 
city.  This  work  has  just  been  completed,  and  the  many 
novel  features  of  construction  will  make  a  discussion  of 
the  system  of  interest  on  both  sides  of  the  Atlantic. 

rowER  house. 

'I  he  Dublin  United  Tramways  Company  is  erecting  a main  power  station  on  a  valuable  plot  of  ground  owned  by 
it,  some  500  ft.  long  x  325  ft.  deep,  fronting  on  the  Grand 
Canal  Dock  on  the  south  side  of  the  River  Liffey,  and  to- 

ward the  east  end  of  the  city.  The  buildings  at  present  be- 
ing erected  occupy  only  a  portion  of  this  ground,  and  it  is 

intended  to  erect  a  spacious  car  building  and  repairing 
shop  and  car  barn  on  the  remainder. 

^  The  general  plan  of  the  power  house  will  be  seen  from 
Fig.  2.  It  is  a  steel  framed  brick  building  with  concrete 
and  steel  floors,  and  consists  of  two  long  rooms  separated 
by  a  center  wall,  one  of  which  forms  the  engine  and  the 
other  the  boiler  house.  A  portion  of  the  engine  house 
building  is  walled  off  and  forms  the  offices  for  the  chief 
engineer  and  his  assistants.    In  this  portion  also  are  situ- 

of  the  steam  and  water  drums  by  wrought  steam  neck 
pieces,  5  ins.  in  diameter.  The  thickness  of  the  plates  used 
in  the  construction  of  drums  is  16-32  in.  The  whole  of 
the  steel  used  in  the  manufacture  of  these  boilers  was  sub- 

jected to  rigid  tests  by  the  government  inspector  before 

being  passed.  The  following  chemical  analysis  was  speci- 

fied.' 

Carbon,  between    0.15  and  0.25 
Phosphorous,  not  to  exceed   0.05 
Manganese,  not  to  exceed   0.45 
Silicon,  not  to  exceed   0.03 
Sulphur,  not  to  exceed   0.05 

The  ultimate  tensile  stress  of  the  plates  is  between  55,000 
and  65,000  lbs.  per  sq.  in.,  with  an  elongation  of  from  24  to 
32  per  cent  in  8  ins.  The  hydraulic  test  pressure  for  the 
drums  was  250  lbs.  per  sq.  in.,  and  that  for  the  sections  and 
mud  drums  300  lbs.  per  sq.  in.  The  working  pressure  is 
160  lbs.  per  sq.  in. 

The  main  flues,  which  are  of  brick,  are  arranged  below 
and  at  the  back  of  the  boilers,  one  on  each  side  of  the 
boiler  house  basement,  and  access  is  provided  to  them  bv 
doors  in  each  cross  alleyway  between  the  boiler  founda- 

tions. The  bottom  of  the  flues  has  been  kept  level  with 
the  floor  to  facilitate  cleaning.  The  soot  is  removed  by  the 
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conveyor  to  the  ash  bunker  for  barging  away.  Each  main 

flue  is  complete  in  itself,  a  separate  economizer  and  chim- 
ney shaft  being  provided  for  both.  A  cross-flue  is  ar- 

ranged between  the  boilers  and  economizers  in  addition  to 

the  ordinary  economizer  by-pass  flues,  to  enable  each  flue 
to  work  into  either  economizer  or  chimney,  as  may  be  de- 

sired. The  two  economizers,  each  composed  of  384  tubes, 
are  of  the  Green  type. 

The  chimney  shafts  are  of  steel,  lined  with  firebrick,  and 

are  10  ft.  in  diameter  and  200  ft.  high,  standing  on  a  brick- 
work base  26  ft.  high  from  flue  level,  making  the  total 

height  of  the  shaft  226  ft. 

The  system  of  piping  is  at  once  very  simple  and  conven- 
ient, as  will  be  seen  from  the  general  lay-out  of  the  sta- 

tion. Any  engine  can  be  fed  from  any  boiler,  while  the 

length  of  steel  pipe  is  kept  as  short  as  possible.  The  ar- 
rangement minimizes  the  risk  of  breakdown,  and  provides 

the  maximum  of  interchangeability  with  the  minimum  of 
loss  through  condensation.  The  feed  pipes  are  on  the  ring 
system.  Two  rings  are  used,  one  for  the  hot  and  the  other 
for  cold  feed.  The  whole  of  the  live  steam  and  high  press- 

ure feed  piping  is  heavy  lap-welded  steel  pipe,  the  test 
pressure  being  800  lbs.  per  sq.  in.  The  low  pressure  pip- 

ing is  the  Crane  Company's  "standard"  pipe.  The  main 
exhaust  pipe  is  in  two  sizes,  the  20-in.  diameter  being  lap- 
welded  wrought  iron,  and  the  30-in.  diameter  cast  iron 
pipe.  An  atmospheric  exhaust  pipe  is  also  provided,  open- 

ing into  the  main  exhaust  pipe  through  an  automatic  re- 
lief valve.  The  whole  of  the  pipe  work  and  the  valves  and 

fittings  for  the  same  have  been  supplied  by  the  Crane  Com- 
pany. Stratton  separators  and  C.  W.  Hunt  coal  conveyors 

are  used. 

The  engines  are  vertical  cross-compound  Reynolds-Cor- 
liss (Allis)  condensing  engines,  with  cylinders  20  ins.  and 

40  ins.  x  42  ins.  stroke,  running  at  90  r.p.m.,  an  indicated 
800  h.p.  at  full  rated  load.  The  cylinders  are  not  jacketed, 
but  are  lagged  and  covered  with  planished  sheet  steel.  The 
valves  are  arranged  in  the  cylinder  heads  to  reduce  clear- 

ance, and  are  double  ported.  A  multitubular  reh eater  re- 
ceiver is  arranged  between  the  cylinders.  The  pistons  are 

of  cast  iron,  strongly  ribbed  with  junk  rings  and  bull  and 
spring  packing  rings. 

The  governor  is  arranged  to  control  both  the  high  and 
low  pressure  cylinder  valve  gears,  which  are  also  arranged 

segments.  It  is  19  ft.  in  diameter  and  weighs  70,000  lbs., 
and  is  so  designed  that  it  can  be  run  up  to  120  r.p.m.  with- 

out receiving  support  from  the  arms,  and  up  to  150  r.p.m. 
without  exceeding  the  elastic  limit  of  the  material  in  any 
member.  The  condensing  plant  and  boiler  feed  pumps 
are  of  the  Wheeler  make,  well  known  in  Europe 
and   America,   and   with   the   feed   water   filters  have 
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been  furnished  by  the  Wheeler  Condenser  &  En- 
gineering Company.  Three  Admiralty  type  surface 

condensers  are  installed,  one  to  each  pair  of  main 
engines.  The  condensers  are  placed  in  the  mgine 
room  basement  between  the  engine  foundations.  The  air 
and  circulating  pumps  aie  arranged  under  the  condenser 
and  compound  steam  cylinders  are  used,  piped  so  as  to  ex- 

haust into  the  receivers  of  the  main  engines  or  into  the 

FIG.  3— SECTION  OF  BOILER  ROOM  SHOWING  COAL  CONVEYOR 

so  as  to  be  capable  of  being  worked  by  hand,  and  in  addi- 
tion there  is  a  second  or  safety  governor  acting  automati- 
cally to  close  a  stop  valve  should  the  engine  from  any  cause 

speed  up  to  95  r.p.m.  The  shaft  is  of  selected  hammered 
scrap  iron  19  ins.  in  diameter,  where  the  flywheel  and  ar- 

mature are  located,  and  reduced  to  17  ins.  in  diameter  in 
the  journals,  which  are  lined  with  babbitt  metal  and  are 

33  ins.  long.   The  flywheel  is  of  semi-steel  and  is  built  in 

condensers,  as  may  be  desired.  In  addition  a  Wheeler 
auxiliary  feed  water  heater  is  provided  to  enable  the  ex- 

haust from  the  whole  of  the  auxiliary  engines  to  be  used 
for  heating  the  feed.  The  feed  water  filters  are  of  the  Ed- 
miston  pattern,  and  are  arranged  on  the  twin  system. 

The  generators  are  standard  General  Electric  railway 
machines  of  500  k.w.  capacity.  The  switchboard  is  placed 
at  the  office  end  of  the  engine  room  on  a  gallery  14  ft.  high, 
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and  contains  some  interesting  features.  The  equalizing 
switches  are  placed  direct  on  the  generator  panels,  and 
recording  watt  meters  are  connected  in  the  circuit  of  each 
generator ;  no  watt  meter  is  used  on  the  station  panel, 
which  only  carries  a  main  ammeter  and  two  volt  meters, 

one  of  which  is  connected  permanently  across  the  bus- 

SYSTEM  OF  DISTRIBUTION. 
The  system  is  designed  for  the  operation  of  200  cars, 

and  is  shown  on  the  accompanying  map.  The  system  in 
which  some  240  tons  of  copper  (over  one  ton  per  car)  will 
be  used,  is  divided  into  eighteen  sections,  each  supplied  by 

a  separate  feeder.   The  feeding  points  of  the  different  sec- 

GLASNEVIN 

POWER  HOUSE 

SANDYMOUNT 

Lengths  in  Yards 
 means  Distributing  Cable 

V  RATHFARNHAM Street  Railway  Journal 
FIG.  5. — PLAN  OF  FEEDER  SYSTEM 

bars,  the  other  being  used  when  putting  a  machine  in  cir-  tions  are  shown  on  the  map.   From  the  feeding  point  dis- 
cuit,  being  connected  through  a  plug  switch  on  each  gen-  tribqtors  are  laid  along  the  streets  of  each  section,  and 

erator  panel.  connection  is  made  to  the  trolley  wire  at  intervals  of  ap- 
The  engine  house  is  80  ft.  x  153  ft.,  and  is  traversed  the  proximately  a  quarter  of  a  mile,  the  connection  being  made 

whole  length  by  a  25-ton  three-motor  electric  crane.  through  an  automatic  circuit  breaker. 
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The  trolley  wire  is  No.  o  Roeblings,  and  each  quarter 
mile  is  insulated,  so  that  any  section  of  line  a  quarter 
mile  long  can  be  made  dead  by  opening  the  circuit  breaker 

controlling  it,  placed  in  an  iron  box  fixed  to  the  pole  near- 
est the  center  of  the  section. 

In  the  subdivision  of  the  cables,  as  controlled  from  the 

power  house,  the  object  has  been  to  provide  alternative 
routes  for  cars  approaching  or  departing  from  the  center 
of  the  city  in  case  of  emergency.  For  instance,  any  car 
approaching  the  railway  terminus  near  Harcourt  Road 

is  one  of  the  most  interesting  features  of  this  plant.  This 
system  has  been  devised  by  the  consulting  engineer,  H.  F. 
Parshall,  and  practically  does  away  with  any  danger  from 
electrolysis.  The  maximum  drop  in  the  earth  return  or 
rails  allowed  by  the  Board  of  Trade  is  7  volts.  The  rails 

are  bonded,  as  shown  in  Fig.  8,  and  cross-bonded  every 
240  ft.,  but  experiments  and  tests  on  actual  lines  have  con- 

clusively proved  that  even  these  precautions  are  not  suffi- 
cient to  do  away  with  electrolysis,  the  reason  being  that  the 

enormous  surface  of  rail  exposed  to  the  earth  offers 

FIG.  6.— SECTION  OF  TRACK  CONSTRUCTION 

from  Dolphinsbarn,  Terenure,  Palmerston  Park  or  Clons- 
keagh  has  three  independently  controlled  routes  by  which 
it  can  reach  the  Trinity  College  area,  and  in  case  of  a  fire 
or  mishap  on  its  ordinary  route,  it  can  be  sent  on  either  of 
two  others.  Again,  any  car  arriving  in  Clare  Street  from 

the  south  has  an  alternative  route  from  there  to  O'Connell 
Bridge.   This  principle  is  carried  on  throughout. 

A  drawn-in  underground  conduit  system  is  adopted,  the 
conduits  being  cement-lined,  wrought-iron  pipes,  supplied 
by  and  laid  under  the  direction  of  the  National  Conduit  & 

FIG.  8.— SECTION  OF  RAIL  AT  JOINT 

Cable  Company,  which  has  also  supplied  the  cables,  which 
are  insulated  with  paper  and  lead  covered.  Pilot  wires 
connected  to  the  track  at  the  various  termini  are  brought 
back  to  the  power  house  to  voltmeters,  which  continu- 

ously record  the  drop  in  the  return.  A  recording  ammeter 
measures  the  current  entering  the  station  from  the  earth 
plates.  The  method  of  bonding  is  shown  in  Fig.  8.  Both 
Chicago  and  Edison-Brown  plastic  bonds  are  used.  For 
the  purpose  of  calculating  the  cables,  the  current  per  car  is 
taken  at  16  amps.;  this  is  never  exceeded,  from  11  to  14 
amps,  being  an  average  figure. 

The  majority  of  the  long-distance  feeders  are  not  sup- 
plied directly  from  the  bus-bars,  but  are  grouped  and  taken 

off  the  subsidiary  bus-bars  through  a  booster,  which 

such  a  low  resistance  that  the  current  leaves  the  rails 

and  flows  parallel  to  them  in  the  earth  and  adjacent 
pipes  returning  to  the  rails  again,  as  the  track  nears  the 
power  house,  so  that  while  the  current  from  the  earth 
plates  at  the  station  to  the  negative  bar  may  be  practically 
nothing,  and  the  drop  along  the  rails  down  to  as  low  as  3 

volts,  yet  a  considerable  quantity  of  the  current  will  be  re- 
turning in  parts  of  the  system  via  the  earth  instead  of  by  the 

rails.  The  above  mentioned  booster  arrangement  is  en- 
tirely successful  in  doing  away  with  this  most  serious  diffi- 

culty.  The  system  is  shown  in  diagram  form  in  Fig.  5. 
The  feeder  or  group  of  feeders  supplying  an  outlying 

district  are  fed  through  a  subsidiary  bus-bar,  which  is  sup- 

X^Ltl  1  1  1 

FIG.  9.— SECTION  OF  FEEDER  CONDUIT 

plied  from  the  main  bar  through  the  field  of  a  booster.  The 
armature  of  this  booster  is  placed  in  series  with  the  return 
feeder  from  a  point  or  points  of  the  track  supplied  by  the 
line  feeders  in  series  with  its  field.  The  booster  is  so 
wound  that  it  compensates  for  the  drop  in  this  return 
feeder,  and  of  course  the  pressure  at  the  point  of  connec- 

tion of  the  rails  can  be  maintained  in  consequence  at  any 
desired  voltage  above  or  below  that  of  the  earth.  The  use 
of  this  system  of  negative  boosting  thus  enables  districts 
to  be  reached  which  would,  owing  to  the  length  of  track, 
otherwise  necessitate  the  use  of  a  substation  and  an  en- 

tirely different  method  of  supply,  besides  reducing  to  a  rea- 
sonable size  the  area  of  the  feeder  required  for  the  return 

current.   The  booster  is  driven  by  a  shunt  motor  from  the 
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main  bus-bars,  which  is  protected  against  an  overload  by  a 
circuit  breaker.  The  booster  panels  are  arranged  so  as 

to  allow  the  booster  being  temporarily  shut  down  if  re- 
quired without  interrupting  the  traffic ;  the  system  has 

been  in  use  for  some  time  in  Bristol,  and  has  given  most 
satisfactory  results.  As  originally  schemed,  the  return 
booster  system  was  not  adopted,  but  in  its  place  a  number 
of  three-inch  cables  were  run  to  the  south  side  of 

O'Connell  Bridge.and  another  set  in  still  another  direction, 
amounting  in  all  to  some  8.25  sq.  ins.  of  copper.  This  has 

been  replaced  by  2.68  sq.  ins.,  with  the  inestimable  ad- 
vantage of  insuring  freedom  from  electrolysis. 

The  poles  are  formed  of  steel  tubes  in  three  sections 
shrunk  together  hot  and  under  pressure.  The  bracket 
arms  are  formed  of  steel  tubes  2  ins.  in  diameter,  with  or- 

namental wrought  iron  scroll-work.  In  sharp  curves  ex- 
tra long  ears  are  used,  as  this  is  found  to  materially  assist 

in  the  working  of  the  trolley.  The  whole  of  the  overhead 
construction  is  doubly  insulated.  No  splicing  tubes  are 

used.  Where  the  trolley  line  passes  under  a  bridge,  sec- 
tion insulators  are  fitted  at  both  sides  of  the  same,  so  as 

to  completely  insulate  the  under  bridge  portions  of  the  line 
from  the  rest  of  the  trolley  line  system.  At  one  end  of  such 

insulated  portion  of  trolley  line,  a  quick-break  single-pole 
switch  is  connected  across  the  insulators,  so  as  to  charge 
this  portion  of  the  line  in  the  event  of  a  car  having  to  stop 
there.  This  portion  of  the  line  is  further  protected  by  an 

insulating  L-shaped  wooden  screen,  so  as  to  prevent  ac- 
cidental contact  of  the  trolley  wire  with  the  bridge  or  any 

person  traveling  on  the  cars. 

ROLLING  STOCK. 

Fig.  11  illustrates  the  general  appearance  of  the  motor 

trolley  base  by  a  plank  16  ins.  x  2.\  ins.  run  the  full 
length  of  the  car  body,  so  as  to  support  the  trolley  stand- 

ard. The  electrical  equipment  consists  of  two  G.  E.  52 
railway  motors,  with  a  gear  ratio  of  4.8.  The  car  bodies 

are  mounted  on  Peckham's  standard  cantilever  exten- 

FIG   10— TYPES  OF  BRACKETS  EMPLOYED 

Side  Elevation. End  Elevation. 

cars,  with  a  total  seating  capacity  of  fifty-three  passengers. 
The  whole  of  the  bottom  framing  is  of  well-seasoned  se- 

lected straight-grained  oak.  Ash  is  used  for  the  roof 
framing,  and  the  upper  deck  is  of  hard  pine  in  narrow 
boards  in  single  lengths.   The  roof  is  strengthened  for  the 

sion  trucks.  Ferro-nickel  wheels  are  used,  30  ins. 
diameter  over  tread,  31  ins.  over  flange.  The  weight  of 
the  wheel  is  300  lbs.  The  trolleys  are  of  the  swiveling  arm 

type,  and  a  spherical  trolley  head  is  used. 
The  total  weight  of  the  car  is  approximately  7  tons. 
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financial. 

It  may  be  interesting  to  note  in  this  connection  the  way 
in  which  the  electrical  equipment  of  the  Dublin  system 

has  been  financed.  The  old  Dublin  company  was  capi- 
talized at  £592,310,  in  ordinary  shares  fully  paid  up,  and 

there  were  also  £84,500  in  debentures  upon  the  property. 
A  London  syndicate,  headed  by  J.  B.  Concanon,  agreed 
to  furnish  the  money  necessary  for  electrifying  the 

system.  A  new  company,  formed  by  the  syndi- 
cate, took  over  the  old  company,  guaranteed  its 

debentures,  made  its  old  ordinary  shares — first 
£592,310 — 6  per  cent  preference  shares,  and  issued  at 
£171,500  of  new  ordinary  shares,  fully  paid  in,  and  after- 

ward £343,000  additional  ordinary  shares,  20  per  cent  paid 

in.  The  net  result  of  the  syndicate's  operations  is  this : 
It  has  furnished  to  date  £240,100  of  actual  capital  to  the 
new  Dublin  company,  and  has  received  in  return  ordinary 
shares,  which,  at  their  present  quoted  prices,  represent  a 

Y-shaped  piece  of  track,  the  two  arms  of  which  are  double 
tracked  and  are  inclined  at  an  angle  of  17  deg.  The  arms 
of  this  Y  are  intersected  by  a  second  double  track,  which 
intersects  one  of  the  arms  at  an  angle  of  66  deg.,  and  the 

other  at  an  angle  of  48  deg.  There  are  also  two  single- 
track  connecting  curves  and  one  double-track  connecting 
curve.  These  are  spiral  curves  with  the  radius  in  the  cen- 

ter. The  radius  of  each  of  the  single  curves  is  about  70 
ft.,  and  the  radius  of  the  double  track  curve  is  128  ft.  for 
the  outer  track  and  150  ft.  for  the  inner  track.  There  are 
fifty  frogs  in  this  entire  construction,  nine  tongues  and 
nine  mates.  This  work  is  the  Johnson  9-in.  guaranteed 
construction. 

Double  Deck  Car  for  Mixed  System — Paris 

The  Compagnie  Francaise  Thomson-Houston,  of  Paris, 
has  recently  been  called  upon  to  design  and  construct  a 

LARGE  PIECE  OF  SPECIAL  WORK  IN  PITTSBURGH 

market  value  of  £800,150.  This  certainly  indicates  a 
profit  which  ought  to  be  highly  satisfactory  to  members  of 
the  syndicate,  and  the  market  quotations  of  the  Dublin 
stock  seem  to  show  that  British  investors  are  coming  to 
have  a  marked  confidence  in  the  future  of  well  managed 
tramway  investments. 

Special  Work  in  Pittsburgh,  Pa. 

The  accompanying  illustration  shows  a  very  compli- 
cated piece  of  special  work,  which  has  just  been  installed 

at  the  intersection  of  Centre,  Highlands  and  Ellsworth 
Avenues,  Pittsburgh,  by  the  Johnson  Company. 

The  company  for  whom  the  work  is  being  done  is  the 
Consolidated  Traction  Company. 

As  will  be  seen  from  the  illustration,  this  consists  of  a 

double  deck  electric  car  for  the  Paris  &  Department  of 
the  Seine  Tramways  for  that  section  of  their  line  running 

from  the  Place  de  la  Republique  to  Pantin  and  Aubervil- 
liers.  One  part  of  this  section  lies  without  the  city  fortifi- 

cation where  a  trolley  line  can  be  strung,  the  other  within 
the  fortification  where  a  trolley  line  is  not  permitted  by 
the  city  ordinances,  and  where  storage  batteries  must, 
therefore,  be  relied  upon  for  the  motive  power.  This  will 
explain  the  peculiar  appearance  of  the  lower  part  of  the 
car. 

In  order  to  avoid  any  possible  intrusion  of  acid  vapors 
into  the  interior  of  the  car,  and  to  allow  of  easy  manipula- 

tion, the  box  containing  the  storage  batteries  is  suspended 
beneath  the  car  between  the  two  trucks.  This  has  caused 

a  radical  modification  in  the  shape  of  the  truck,  while  it 

has  placed  the  storage  batteries  in  the  most  convenient  po- 
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sition  possible.  The  trucks  are  of  the  Brill  maximum  trac- 
tion type. 

In  view  of  the  conditions  to  be  met  by  the  Cie.  Fcse. 

Thomson-Houston,  and  the  peculiar  by-laws  regulating 
the  movement  of  electric  cars  in  Paris  and  its  environs, 
the  car  in  question  is  not  unsymmetrical.  The  upper  deck 
is  covered  in,  and  has  a  sliding  door  at  each  end.  Access 

COMBINED  STORAGE  BATTERY  AND  TROLLEY  CAR — PARIS 

can  only  be  had  to  this  imperiale  from  the  back  of  the  car 
in  whatever  direction  the  car  may  be  moving.  The  front 

platform  is  occupied  by  the  "watt-mann"  only. 
The  electrical  equipment  consists  of  two  G.  E.  800 

motors,  one  to  each  truck,  two  electric  brakes  and  two 

B.  A.  series  parallel  controllers.  The  trolley  base  is  placed 

in  the  center  of  the  upper  roof,  and  has  also  been  the  ob- 
ject of  a  special  design  in  order  to  allow  the  trolley 

pole  to  pass  beneath  very  low  bridges.  In  some 
cases  two  or  three  inches  only  of  space  separate 
the  roof  of  the  car  from  the  ceilings  of  certain  of  the 
arches  under  which  the  road  passes. 

Elevated  Railroad  Equipment  in  Brooklyn 

The  changes  necessary  in  the  equipment  of  the 

section  of  the  track  of  the  Brooklyn  Elevated  Rail- 
road selected,  on  which  electric  power  is  to  be 

used,  are  being  pushed  rapidly  forward.  As  con- 
templated, the  section  of  track  to  be  equipped  is 

that  extending  from  the  Navy  Street  station  to  the 
Brooklyn  Bridge,  and  includes  a  communicating 
link  to  the  elevated  structure  now  being  built  be- 

tween the  present  Bridge  terminals  and  the  present 
structure  of  the  elevated  railroad.  The  Navy  Street 

station  is  a  "long  stop"  station,  being  at  the  junc- 
tion of  the  three  principal  lines  of  the  company,  and 

time  has  to  be  allowed  here  for  passengers  to  change 
cars.  During  this  time  the  steam  dummy  which 

has  drawn  the  train  to  this  point  will  be  discon- 
nected, and  the  electric  motor  car  will  pick  up  the  train 

and  draw  it  over  the  Bridge  to  New  York.  It  will 
then  return  with  it  to  this  station,  and  will  run  on  a  stub 

track,  when  the  steam  dummy  will  again  pick  it  up. 
As  was  stated  in  the  last  issue  of  the  Street  Railway 

Journal,  twelve  motor  cars  will  at  first  be  installed.  These 
cars  are  being  built  by  the  Pullman  Car  Company,  and 

are  being  equipped  with  four  80-h.p.  Walker  motors  each, 
and  will  be  mounted  on  McGuire  trucks.  The  cars  will 

be  equipped  with  Christensen  air  brakes,  and  power  will 
be  taken  at  500  volts  from  a  rotary  transformer,  located 

in  the  local  lighting  station  of  the  Edison  Electric  Illu- 
minating Company.  A  full  description  of  the  motors  to 

be  employed  was  given  in  the  last  issue.  An  engraving 
of  one  of  tne  motors  is  shown  herewith. 

Storage  Battery  Cars  in  New  York 

The  Dry  Dock,  East  Broadway  &  Battery  Railway 
Company,  of  New  York  City,  as  stated  last  month,  has 
recently  put  in  operation  several  storage  battery  cars.  The 
equipment  consists  of  three  cars,  of  which  two  are  kept 

in  regular  service  and  one  as  a  reserve.  The  storing  sta- 

tion is  at  the  company's  car  house,  on  Grand  Street,  near 
the  Grand  Street  Ferry.  It  consists  of  a  three-cylinder 

90-h.p.  Westinghouse  gas  engine,  taking  ordinary  illum- 
inating gas  from  the  city  mains,  and  directly  connected  to 

a  Westinghouse  generator.  The  engine  is  self-starting,  by 
means  of  compressed  air,  stored  in  a  special  reservoir,  and 
admitted  to  the  cylinders,  on  commencing  operation.  The 
gas  is  ignited  by  electricity,  the  storage  batteries  being 
used  on  starting  and  a  current  direct  from  the  generator 
after  running. 

The  charging  pit  has  room  for  two  battery  equipments. 
The  batteries  are  carried  normally  on  the  truck,  as  in  the 
plants  of  the  Chicago  Electric  Traction  Company.  When 
the  batteries  are  to  be  charged,  the  car  is  run  over  the 

pit,  and  a  hoist  elevator  raises  the  frame  holding  the  bat- 
teries a  slight  distance,  when  they  are  automatically  disen- 

gaged. The  batteries  are  then  lowered  and  wheeled  on  a 
truck  to  the  connection  terminals,  which  automatically 
make  the  necessary  connections.  The  battery  frame  is  of 

i]-in.  oak,  with  four  iron  channels  \  in.  x  5  ins. 
The  battery  for  each  car  consists  of  seventy-two  cells. 

BROOKLYN  ELEVATED  RAILWAY  MOTOR 

The  cars  are  some  formerly  used  on  the  line  of  the  Chi- 
cago Electric  Traction  Company,  and  measure  about  33  ft. 

over  all,and  are  vestibuled.  They  were  built  by  the  St. Louis 
Car  Company,  are  mounted  on  Dupont  trucks,  and  are 
equipped  with  Walker  motors.  The  weight  of  the  car 
without  battery  is  10  tons,  and  with  the  battery  it  is  14 
tons. 
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Practical  Hints  on  the  Design  and  Improvement 
of  Street  Railway  Parks 

By  Henry  Pincus. 

In  the  laying  out  of  amusement  grounds  or  buildings 
for  street  railway  parks,  haste  is  most  undesirable.  As  my 

old  preceptor,  the  late  Dion  Boucicault,  would  say:  "Make 
haste  slowly."  Mistakes  are  expensive ;  parks  are  peculiar 
propositions.  They  cannot  be  constructed  strictly  upon 
commercial  lines,  neither  can  they  be  built  solely  upon 

amusement  principles.  On  the  one  hand,  they  will  be  in- 
artistic and  impracticable,  and  on  the  other,  too  elaborate 

and  of  no  business  value.  Results  from  a  given  expendi- 
ture are  what  railway  managers  are  after,  and  having  once 

decided  upon  the  establishment  of  a  park,  they  should  bear 
the  following  rules  in  mind :  The  investment  must  be 
judicious  ;  economy  does  not  mean  cheapness  ;  liberality 

does  not  mean  extravagance ;  the  designs  should  be  prac- 
tical, and  not  merely  pretty  pictures,  commonly  known  as 

"color  schemes." 

order  quickly  and  at  a  minimum  expense  for  attendance. 
The  reason  for  this  is  obvious.  Make  it  as  easy  as  pos- 

sible for  your  patrons  to  spend  money.  Where  there  are 
several  attractions  it  is  more  important  to  have  certain 
ones  close  to  the  restaurant  than  others.  Thus  the 
band  stand  and  theater  should  be  near  the  restaurant, 

while  the  toboggan  slide  and  the  more  active  amuse- 
ments of  that  character,  if  necessary,  could  be  further away. 

Lack  of  knowledge  of  what  has  been  done  elsewhere 
often  leads  to  expensive  originality,  so  that  a  consideration 

of  what  others  have  accomplished  in  this  field  is  of  consid- 
erable value.  The  manager  can  thereby  avoid  unneces- 

sary outlay,  and  when  too  late,  of  realizing  the  fact  that  he 
is  all  wrong  and  obliged  to  tear  down  and  rebuild. 

Charles  Lamb,  in  his  celebrated  essay  on  "Roast  Pig," 
tells  of  how  a  Chinese  subject  was  left  to  take  care  of  a 
litter  of  pigs,  and  through  negligence,  the  house  caught 
fire  and  the  pigs  were  roasted.  Fearful  that  his  master 
might  punish  him,  he  tried  to  save  the  bodies  from  the 
ruins.    In  so  doing,  he  burnt  his  fingers  and  when  placing 

ENTRANCE  TO  WASHINGTON  PARK 

As  the  park  season  is  very  limited,  it  is  often  a  question 
whether  amusement  resorts  of  this  kind  can  be  made  self- 
sustaining.  The  fact  that  street  railway  companies  have 
found  that  parks,  at  the  terminus  of  their  roads,  greatly 
stimulate  traffic,  is  the  cause  of  their  rapid  increase,  and  it 
is  only  a  question  of  time  when  every  street  railway  will 
have  a  park  or  amusement  resort  at  the  terminus  of  their 
roads. 

The  cardinal  principle  of  park  development  is  to  utilize 
as  much  as  possible  the  natural  attractions  which  exist 

in  the  area  selected  for  the  park.  The  next  important  mat- 
ter is  the  construction  and  arrangement  of  the  various 

buildings  with  a  view  of  getting  the  greatest  amount  of  in- 
come with  the  least  possible  investment.  In  order  to  do 

this  the  area  should  be  treated  commercially ;  that  is, 
the  buildings  should  be  so  arranged  in  relation  to  each 
other  that  the  crowds  can  be  handled  to  the  best  advan- 

tage and  at  the  smallest  expense.  This  means  that 
the  main  point  of  entertainment  or  amusement  should  be 
located  near  the  point  of  distribution  for  food,  drink,  etc., 
so  that  visitors  to  the  park  can  be  served  with  what  they 

them  in  his  mouth  to  cool,  suddenly  discovered  that  it 

tasted  good.  When  the  master  returned  he  was  in  a  fear- 
ful rage,  and  about  to  vent  his  anger  upon  the  boy,  when 

he,  too,  discovered  the  taste,  and  then  they  both  fell  to  eat- 
ing. The  greatest  secrecy  was  maintained,  and  every  once 

in  a  while  a  litter  of  pigs  were  roasted  in  the  same  way, 
when,  all  of  a  sudden,  some  genius  came  along,  and  dis- 

covered that  it  was  not  necessary  every  time  he  wanted 
roast  pig  to  burn  a  house  down.  Neither  is  it  necessary, 
every  time  you  want  a  park,  to  tear  down  and  build  up 

again. After  having  decided  upon  the  style  and  arrangement 
of  buildings,  the  next  important  question  is  that  of  the  best 
color  to  paint  them.  This  is  quickly  answered.  There  is 
no  color  so  desirable  for  park  buildings,  whether  old  or 
new,  as  plain  white  ;  there  is  none  so  bright,  none  so  cool 
and  none  so  cheap,  for  the  ordinary  laborers  about  the 
park  can  be  employed  to  do  the  painting,  since  anyone  can 
put  on  a  body  color  with  a  brush.  Do  not  give  your  build- 

ings different  hues.  You  can  get  your  colors,  if  you  need 
them,  from  the  green  grass,  the  blue  sky  and  the  foliage 
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and  bloom  of  the  flowers ;  there  is  plenty  of  color  there, 
and  you  want  nothing  better. 

Having  now  discussed  the  buildings  and  their  arrange- 
ment, a  few  words  on  entertainments  may  be  of  interest. 

These  should  depend  upon  the  surroundings  in  the  midst 
of  which  the  park  is  situated,  and  on  the  character  of  the 
people  who  patronize  it.    For  instance,  in  the  case  of  a 

classes — the  profitable  and  the  unprofitable.  Another  di- 
vision which  could  be  made  is  that  between  "standard"  at- 

tractions and  "extra"  attractions.  Among  the  less  profitable 
attractions  may  be  classed  those  which  require  considera- 

ble help  to  run  them,  and  those  which  are  shown  in  in- 
closed and  darkened  halls,  such  as  moving  picture  exhi- 

bitions, illusions  and  scenic  theaters,  and,  in  fact,  any  ex- 

LADIES'  ORCHESTRA— WASHINGTON  PARK 

park  situated  in  a  manufacturing  district,  vaudeville 
entertainments,  or  perhaps  light  opera,  would  pay. 

On  the  other  hand,  for  a  park  located  in  a  more  aris- 
tocratic neighborhood  such  entertainments  would  be  en- 

tirely out  of  place.  Instead,  music  of  any  suitable  charac- 
ter would  be  more  appropriate  and  profitable.    The  man- 

hibition  where  darkness  and  closeness  are  necessary.  These 
are  very  rarely  successful  in  any  place.  When  people  go 
to  a  park  they  want  fresh  air  and  plenty  of  it.  The  best 
evidence  of  this  is  found  in  the  well-proved  experience, 
that  with  all  our  modern  mechanical  inventions  in  connec- 

tion with  amusements,  there  is  nothing  that  pays  so  well  as 

RUSTIC  DAIRY— WASHINGTON  PARK 

ager  of  a  park  should  be  like  a  physician  and  should 
diagnose  and  prescribe  in  a  similar  way  for  his  patients — 
the  public.  He  should  make  a  study  of  the  symptoms, 
and  if  the  results  are  not  satisfactory,  should  change  the 
treatment,  as  his  medical  brethren  often  do. 

Generally  speaking,  however,  and  considering  the  aver- 
age run  of  parks,  entertainments  can  be  divided  into  two 

the  old-fashioned  merry-go-round.  This,  the  toboggan 
slide  and  the  scenic  railway  make  up  the  list  of  standard 

and  best-paying  attractions  for  a  park  of  this  description. 
The  great  advantage  of  these  amusements  from  a  com- 

mercial standpoint,  apart  from  their  popularity,  is  the 
small  amount  of  help  required  to  run  them.  The  largest 

merry-go-round  takes  only  two  men  to  operate  it — one  in 
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charge  of  the  machinery  and  the  other  to  collect  the 

money — while  any  number  of  people  up  to  fifty  or  sixty, 
or  perhaps  even  more,  can  patronize  it  at  the  same  time. 
The  same  is  true  of  the  toboggan  slide  and  the  scenic  rail- 

way, which  only  require  one  man  to  start  the  cars  and 
another  to  stop  them,  with  perhaps  a  third  to  assist  in 

pushing  the  cars  up  to  the  top  or  to  operate  the  machin- 

ery to  accomplish  this.  "Shooting  the  Chutes,"  on  the 
other  hand,  is  an  amusement  which  provides  a  sensation 
of  too  short  a  duration,  and  while  at  the  outset,  say  for  the 

first  season  or  two,  it  will  pay  comparatively  well,  on  ac- 
count of  the  novelty,  it  may  not  be  successful  after  that. 

The  expenses  connected  with  conducting  a  chute  equip- 
ment are  large,  too,  when  compared   with  that  of  the 

are  desirable,  particularly  electric  launches,  which  furnish 
a  superior  form  of  attraction  to  those  who  like  to  spend 
their  time  on  the  water.  A  bicycle  track  and  baseball 

grounds  are  also  profitable  features  for  a  park,  as  they  at- 
tract those  who  would  not  otherwise  attend  such  places 

as  a  pleasure  resort  simply. 
If,  however,  the  facilities  for  amusements  are  limited, 

and  a  street  railway  company    should    want  to  know 

VIEWS  IN  WASHINGTON  PARK 

merry-go-round,  toboggan  slide  and  scenic  railway,  as  it 
requires  a  man  with  each  boat,  switchman,  attendants  of 
various  kinds,  etc.,  while  the  charge  to  patrons  is  usually 
just  the  same  as  for  the  less  expensively  conducted  enter- 

tainments. The  Eerris  wheel  has  met  with  favor  ever 

since  the  World's  Fair. 
Shooting  galleries  and  billiard  rooms  in  some  localities 

are  just  what  are  wanted  by  the  people,  and  in  others 
they  would  not  pay ;  but  in  the  average  park,  with 
the  average  run  of  all  classes  of  people,  such  amusements 
have  a  fair  earning  capacity. 

Where  there  is  a  large  body  of  water,  all  kinds  of  boats 

whether  there  was  any  one  attraction  which  ranks  far  and 
above  others  in  popularity  and  in  returns,  I  should  say 

unquestionably  "yes,"  and  that  the  merry-go-round  is  an 
indispensable  adjunct  to  every  pleasure  resort.  It  is  re- 

markable how  this  invention  appeals  to  every  age  and 
condition.  Ever  since  the  days  of  Agamemnon  and  Don 
Quixote  the  wooden  horse  has  demonstrated  its  claim 
to  be  a  remarkable  animal,  and  any  manager  would  make 

a  great  mistake  who  did  not  include  one  of  these  attrac- 
tions in  his  list  of  amusements. 

There  still  remains  to  be  discussed  what  may  be  termed 

"extraordinary"  attractions,  such  as  spectacular  entertain- 
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ments,  fireworks  displays,  musical  festivals,  balloon  ascen- 
sions, etc.  These  very  rarely  result  in  any  direct  profit 

to  the  park  owner,  but  are  undoubtedly  useful  on  special 
occasions  when  large  numbers  of  people  are  to  be  attracted 
and  entertained.  Again.therearetimeswhen  it  is  harder  than 
at  others  to  attract  people  to  a  park,  say  during  the  months 

of  June  or  September — in  the  early  summer  and  the  early 
fall.  Balloons  will  gather  together  a  larger  crowd  of  peo- 

ple than  almost  any  other  form  of  attraction,  but  they  have 
theirdisadvantages,aswhilethe  processof  fillingtheballoon 
is  going  on  the  people  will  do  nothing  else  but  gaze  at  the 
operation,  and  will  not  patronize  any  of  the  side  entertain- 

ments. Then,  when  the  moment  of  ascension  has  come, 

the  crowd  will  rush  pell-mell  after  the  balloon,  over  the 
grounds  and  flower-beds,  very  often  doing  great  damage. 

One  of  the  most  popular  attractions  at  Washington 
Park  last  summer  was  an  electric  fountain  of  uncommon 

character;  in  fact,  it  is  the  only  one  in  this  country  of  its 

kind  so  far  as  the  writer  is  aware.  In  addition  to  the  pris- 
matic displays  and  designs  common  in  the  usual  electric 

fountain,  a  stage  was  arranged  in  the  center,  upon  which 
were  exhibited  living  groups,  dancing  girls,  etc.,  who  thus 
appeared  to  be  in  the  midst  of  the  falling  waters.  The 
stage  consisted  of  a  glass  elevator,  so  arranged  that  it 

could  be  made  to  lower  to  the  open  space  beneath  the  foun- 
tain, where  the  groups  of  dancers,  etc.,  were  posed,  and 

then  raised  to  the  required  position  in  the  center  of  the 
fountain  above. 

Contrary  to  general  belief  and  expectation,  a  high-class 
restaurant  is  not  by  any  means  a  profitable  investment, 
although  in  large  parks  it  may  be  a  necessity.  That  it  is 
not  profitable  is  due  to  the  fact  that  one  is  obliged  to  keep  in 
stock  a  large  supply  and  great  variety  of  food,  although 
comparatively  few  meals  are  served.  The  large  majority  of 
the  frequenters  of  a  park  of  this  description  take  their  meals 

at  home  before  coming,  or  bring  their  refreshments  in  bas- 
kets and  consume  them  on  the  grounds.  There  is,  how- 

ever, a  considerable  profit  in  what  may  be  termed  "quick 
lunch,"  in  the  way  of  sandwiches,  pies,  milk  and  all  eat- 

ables of  that  character.    There  should  also  be  plenty  of 

SHOOTING  THE  CHUTES 

facilities  about  the  grounds  for  supplying  cheap  refresh- 
ments, such  as  ice  cream,  candies,  soda,  pop  corn, 

peanuts,  etc.,  and  booths  for  the  sale  of  these  will  be 
found  to  pay  a  large  profit. 

The  accompanying  engravings  show  views  in  Washing- 
ton Park,  of  which  the  writer  is  manager.  It  is  situated  on 

the  Delaware  River,  in  Gloucester  County,  N.  J.,  in  an 
easterly  direction  just  opposite  and  within  sight  of  the 
City  Hall  of  Philadelphia.    The  grounds  lie  along  the 

river  bank,  and  comprise  an  area  of  over  600  acres,  450 
of  which  are  beautiful  woodland,  and  150  are  covered  by 
a  natural  sylvan  lake.  It  is  on  the  Camden, 
Gloucester  &  Woodbury  Railway,  which,  with  boats  from 
Philadelphia,  furnishes  the  only  means  of  transportation 
to  the  park.  The  park  is  owned  by  W.  J.  Thompson,  who 
also  controls  both  means  of  transportation  to  it. 

The  central  feature  of  the  grounds  is  the  Howe  man- 
sion, a  relic  of  Revolutionary  times,  to  which  wide  veran- 

THE  CARROUSSELL 

das  and  modern  improvements  have  been  added,  so  that 
it  has  been  converted  into  a  hotel.  Attached  to  the  hotel 

is  a  great  two-story  pavilion,  capable  of  seating  at  tables 
not  less  than  5000  persons  at  one  time.  Adjoining  the 
pavilion  is  the  large  music  shell  and  theater,  illustrated  on 
page  2 12, where  nearly  all  the  great  bands  have  played,  and 

during  intermissions  the  ladies'  orchestra  has  proved  a 
popular  hit.  The  building  is  so  arranged  that  it  can  be 
converted,  instantly,  into  a  fully  equipped  theater,  where, 
if  it  is  desired,  entertainments  of  a  dramatic,  operatic  or 
vaudeville  character  can  be  presented. 

The  entrance  to  the  grove,  which  consists  of  a  thickly 
wooded  strip  of  land,  comprising  about  250  acres,  is  a  rus- 

tic arch,  illustrated  on  page  213.  This  arch  was  erected 

by  five  inexperienced  men,  under  supervision,  in  a  week's 
time.  The  material  used  was  rough  cedar  logs,  which  had 
been  cut  down  on  the  place,  and  which  were  practically 

of  no  value  for  anything  else.  The  dairy  building,  illus- 
trated on  page  212,  was  also  erected  from  logs  cut  on  the 

place,  and  it  has  proved  a  good  investment.  A  herd  of 
Alderney  and  Jersey  cows  is  kept  in  one  part  of  the  park 

called  the  "stock  farm,"  and  their  milk  is  served  at  the 
dairy  and  elsewhere.  All  the  vegetables  used  in  the  res- 

taurant are  raised  on  the  grounds. 
Another  of  the  chief  advantages  of  Washington  Park, 

and  one  which  cannot  be  too  strongly  insisted  upon  in 
any  park  establishment,  is  an  inexhaustible  supply  of  pure 
spring  water.  No  less  than  twenty  artesian  wells  have  been 
driven  in  different  places,  and  people  send  to  the  park 

from  a  distance  for  water,  thus  advertising  it  in  an  excel- lent way. 

We  have  had  as  many  as  120,000  people  at  the  park  in 
a  single  day.  The  average  attendance  for  three  months 
last  summer,  taking  the  good  with  the  bad,  was  about 

30,000  per  day.  These  crowds  are  drawn  from  Philadel- 
phia, Camden,  Woodbury  and  neighboring  towns.  No 

admission  fee  is  charged,  and  the  owner  of  the  park  de- 
pends entirely  for  his  returns  upon  the  transportation 

charges  and  the  sale  of  refreshments  and  privileges. 
I  shall  be  pleased  to  give  any  further  information  to 

those  interested  in  parks  at  all  times. 
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Accounts  of  Materials  in  Store — II 

By  A.  O.  Kittkedge,  F.  1.  A. 

Before  inquiring  into  the  special  blanks  and  forms  that 
may  be  advantageously  used  in  connection  with  materials 
and  supplies  kept  in  store,  let  us  give  brief  attention  to  the 
general  principles  underlying  all  store  accounts. 

Many  street  railway  accountants  in  considering  this  gen- 
eral question  are  confronted  at  the  outset  with  the  apparent 

need  of  a  huge  warehouse  under  lock  and  key,  or,  more 
particularly,  in  charge  of  an  intelligent  and  trusty  man, 
who  is  constituted  the  custodian  of  all  the  materials  placed 

in  stock,  and  who  in  turn  is  responsible  for  the  proper  de- 
livery of  the  same  to  the  different  departments  as  demand- 

ed for  consumption.  This  idea,  however,  is  only  a  theo- 
retical conception  of  the  requirement  of  the  case,  and  while 

complying  with  some  of  the  assumed  conditions  of  the 
problem  does  not  in  any  respect  meet  them  in  a  practical 

fashion.  A  full-hedged  warehouse  system,  with  its  at- 
tendant expenses,  is  not  necessary.  Under  ordinary  con- 

ditions the  stores  system  can  be  managed  simply  as  a 
feature  of  the  regular  accounting  of  the  company. 
Equipped  with  proper  blanks  and  forms,  and  thoroughly 
instructed,  the  different  division  superintendents,  foremen 
and  others  who  have  to  do  with  the  stores,  leave  such 

records  behind  them,  without  the  supervision  of  a  spe- 
cial storekeeper  as  to  afford  the  general  accountant  all 

necessary  information. 
Reduced  to  its  lowest  terms,  it  is  essentially  a  question 

of  receipts  and  disbursements  of  materials  evidenced 
upon  proper  forms.  Stores  are  to  be  delivered  for  use 
only  upon  requisitions  properly  signed.  In  turn,  reports 
of  the  use  of  the  items  by  those  immediately  in  charge  of 
the  work  to  which  they  are  applied  are  to  be  similarly 
made  and  likewise  properly  signed. 

Instead  of  a  single  warehouse,  into  which  all  stores  are 

put,  the  stores  may  be  located  in  a  dozen  or  twenty  dif- 
ferent places,  the  different  items  being  placed  where  they 

will  be  the  nearest  to  the  points  of  consumption,  and  where 
they  can  be  most  readily  cared  for.  Thus  some  may  be  in 

the  car  barns,  some  in  each  of  the  shops,  some  in  the  of- 
fice building  and  some  in  other  places.  Each  particular 

lot  under  these  conditions  would  be  nominally  in  charge 
of  some  man  whose  regidar  work  keeps  him  always  in 
close  proximity  to  the  stock,  and  who  would  honor  the 
requisitions  presented  and  report  them  to  the  office.  So 
far  as  possible,  articles  that  are  liable  to  be  purloined  and 
are  easily  carried  away  or  lost  should  be  kept  under  lock 

and  key.  In  any  event  the  invariable  rule  is  to  be  estab- 
lished that  no  material,  whatever  its  character,  is  to  be 

taken  from  store  save  only  upon  a  proper  requisition 
showing  upon  its  face  the  quantity,  the  use  to  which  it 

is  to  be  put,  together  with  such  other  facts  as  may  be  nec- 
essary to  make  the  account  intelligent  as  to  its  real 

and  final  use. 

Probably  the  best  unit  for  use  in  keeping  the  accounts  of 

stores  is  the  unit  of  value — that  is  to  say,  take  coal  by  the 
price  per  ton,  iron,  brass  and  other  metals  by  the  prices 
per  pound  and  manufactured  articles  of  any  sort  used  for 
replacement  and  repairs  by  the  price  per  piece.  As  stores 
are  bought  and  entered  upon  the  purchase  records  of  the 
company,  the  lots  should  be  identified  by  some  system  of 
reference  numbers,  letters  or  symbols,  so  that  they  can  be 
traced  accurately  and  definitely  whenever  occasion  may 
demand.  Units  should  be  carefully  considered  in  this  pre- 

liminary work,  and  a  cost  price  unit  in  each  case  worked 
out  in  a  way  to  meet  all  subsequent  requirements.  Care 
must  be  exercised  that  in  the  matter  of  the  requisitions 

the  same  basis  of  units  is  observed.  These  preliminaries 
attended  to,  all  the  materials  are  charged  on  the  general 
books  to  stores.  As  they  are  withdrawn  for  consumption 
charges  are  made  to  the  proper  expense  accounts,  with 
corresponding  credits  to  stores.  Entries  in  the  latter  case 
are  based  upon  the  requisitions  returned  by  the  several 
store-keepers,  who,  as  before  explained,  are  employees  of 
the  company  engaged  in  other  work,  but  entrusted  also 
with  the  care  of  certain  parts  of  the  stores.  These  entries 
are  also  based  upon  the  reports  of  the  foremen  or  others 
in  charge  as  to  the  use  that  was  made  of  the  materials. 
From  time  to  time,  by  way  of  check  and  verification,  an 
inventory  is  taken  of  the  stores  on  hand.  If  the  inventory 
accounts  correspond  with  or  closely  approximate  to  the 
balance,  as  shown  in  the  stores  accounts,  then  it  is  to  be 
assumed  that  the  system  is  running  correctly  and  that 

there  is  no  dishonesty  or  carelessness  upon  the  part  of  em- 
ployees. If,  however,  any  discrepancy  is  found,  it  is  the 

signal  for  such  an  investigation  as  may  be  appropriate 
under  the  circumstances. 

One  more  point  should  be  made  in  this  connection  :  It 
is  necessary  to  introduce  it  in  order  to  remove  what  has 
been  a  stumbling  block  to  many  who  have  commenced 
to  investigate  this  question  with  a  view  to  conducting  store 
accounts,  and  that  is,  the  variation  in  prices  of  materials 

from  time  to  time.  A  certain  article  may  be  worth  to-day 
25  per  cent  more  or  less  than  it  was  thirty  or  sixty 

days  ago.  Coal,  for  example,  may  be  worth  to-day  five 
cents  or  twenty-five  cents  a  ton  more  or  less  than  it  was 
some  time  since,  when  a  stock  was  purchased.  As  a  fact, 
the  markets  are  continually  fluctuating.  How  does  this 
affect  stores? 

To  the  novice  fluctuations  in  prices  would  seem  to  upset 
any  plan  of  stores  accounts  most  completely,  or  at  least 
to  involve  it  in  almost  endless  complication.  As  a  fact, 
fluctuations  in  costs  have  no  bearing  upon  the  case  at  all. 
It  is  simply  necessary  to  establish  the  unchangeable  rule 
that  materials  shall  come  out  of  stores  at  the  same  price 
that  they  went  in.  If  100  tons  of  coal,  for  example,  went 
into  stores  account  at  25  cents  a  ton  less  or  more  than 

what  is  being  paid  for  the  same  grade  of  coal  at  the  pres- 
ent time,  it  is  only  necessary  to  see  that  100  tons  comes 

out  at  this  price,  and  is  charged  to  the  cost  of  power. 
It  may  be  the  identical  hundred  tons  or  not,  but  in 
any  event  it  is  the  same  amount  in  value,  which 
is  the  all-essential  point.  There  is  always  present  a 
certain  speculative  element  in  buying  materials  ahead 
of  consumption,  but  the  price  that  is  paid  for  the 
materials  consumed  always  determines  the  cost  of  the 
operation  of  the  road.  If  the  buying  has  been  particularly 

advantageous,  then  the  profits  are  to  that  extent  en- 
hanced. On  the  other  hand,  if  the  markets  have  changed 

in  the  opposite  direction,  then  buying  in  advance  has  been 
a  disadvantage  to  the  road.  Present  market  values  have 
nothing  to  do  with  the  use  of  the  materials  in  store.  Of 

course,  in  carrying  balances  forward  from  one  fiscal  pe- 
riod to  another,  in  the  case  of  a  falling  market,  prices  may 

be  cut  to  agree  with  present  rates.  But  in  doing  this  we 
take  the  materials  out  of  the  old  stores  account  at  the  cost 

at  which  they  went  in,  and  then  charge  them  to  the  new 
stores  account  at  the  price  at  which  we  expect  to  use  them. 
The  difference  between  these  two  amounts  is,  of  course,  to 
be  adjusted  through  the  general  loss  and  gain  account.  m  

An  ordinance  has  been  introduced  to  compel  the  street 
railway  companies  of  Kansas  City,  Mo.,  to  pay  a  license 
of  $30  per  year  on  each  car  operated.  The  companies  now 
pay  $30  each  for  the  average  number  of  cars  operated  dur- 

ing the  year. 
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Apportionment  of  Pay  Roll  Charges 

In  the  last  issue  of  the  STREET  Railway  Journal  ref- 
erence was  made  to  some  special  accounting  forms  that 

had  been  prepared  by  J.  F.  Calderwood,  auditor  of  the 
Twin  City  Rapid  Transit  Company,  Minneapolis,  Minn., 
for  use  in  the  accounting  of  that  company.  One  of  these 

is  entitled  "Comparative  Statement  of  Pay  Rolls  for  Half 
Months."  The  blank  was  described  in  considerable  detail, 
but  so  much  interest  attaches  to  the  analysis  of  the  com- 

pany's pay  roll  to  make  it  correspond  with  the  Standard 
System  of  Accounts  that  it  will  undoubtedly  be  of  interest 

to  refer  to  it  again,  and  further  to  comply  with  the  sugges- 
tions of  several  correspondents  that  the  list  of  items  should 

be  given  in  detail.  The  following  is  a  transcript  of  the  col- 
umn on  the  left  of  the  sheet,  opposite  the  items  of  which 

the  amounts  are  to  be  extended  into  the  different  columns, 
as  explained  in  the  description  referred  to : 

MAINTENANCE  OF  WAY  AND  STRUCTURE. 
Track  and  Roadway. 

Roadmasters. 

Roadmasters'  Assistants. 
Laborers,  track  repairs. 

Electric — Overhead  Repairs. 
Linemen. 
Laborers. 

Conduit — Electrical  Repairs. 
Laborers. 

MAINTENANCE  OE  EQUIPMENT. 

Repairs  and  Renewals  of  Power  Plant. 
Machinists  (steam  plant). 
Laborers  (steam  plant). 
Machinists  (Falls  plant). 
Laborers  (Falls  plant). 

REPAIRS  AND  RENEWALS  OF  CAR  AND  CAR  EQUIPMENT. 
Shops. 
Master  Mechanic. 
Carpenter  shop. 
Paint  shop. 
Blacksmith  Shop. 
Machine  Shop. 
Brass  foundry  shop. 
Armature  shop. 
General  repair  shop. 

Car  Station  Shops. 
Bloomington. 
Minnehaha. 
Thirty-first  Street. 
Midway. 
East  Side. 
Washington  Avenue. 
Smith  Avenue. 
Seventh  Street. 
Selby  Avenue. 
Rice  Street. 

CONDUCTING  TRANSPORTATION. 
Power  Plants. 

Engineers  (steam). 
Oilers  (steam). 
Electrician  (steam). 
Firemen  and  helpers  (steam). 
Laborers  and  others  (steam). 
Engineers  (Falls). 
Oilers  (Falls). 
Electrician  (Falls). 
Laborers  and  others  (Falls). 

Car  Service. 
Superintendents. 
Clerks. 
Aids. 
Secret  Service. 
Conductors,  time  card. 
Conductors,  extra  time. 
Motormen,  time  card. 
Motormen,  extra  time. 
Other  car  service  employees. 
Car  house  foremen. 

Car  house  employees. 
Cleaning,  watering  and  sanding  track. 
Removal  of  snow  and  ice. 

GENERAL  Expense. 
Salaries  of  general  officers. 

Salaries  of  clerks  in  General  Manager's  office. 
Salaries  of  clerks  in  Auditor's  office. 
Storekeeper  and  Purchasing  Agent. 
Storekeeper  and  Purchasing  Agent  help. 
Claim  Agents. 

Claim  Agents'  help. 
Legal  department. 
Stable  expense. 
Parks  and  Park  Properties. 

Janitors. Contingent. 

Park  Advertising  of  Street  Railways 

So  many  street  railway  companies  have  found  it  advan- 
tageous to  establish  parks  and  other  amusement  resorts  at 

their  terminals,  for  the  purpose  of  increasing  their  passen- 
ger traffic,  that  the  accounting  which  has  to  do  with  parks 

and  amusements  becomes  a  matter  of  considerable  import- 

ance in  every  auditor's  department.  In  the  classification 
of  expenses  reported  by  the  committee  on  the  Standard 
System  of  Accounts  at  the  Niagara  Falls  Convention,  the 
expenses  of  park  properties  were  grouped  with  advertising 
and  placed  under  the  head  of  general  expenses. 

Expenditures  for  park  properties,  in  the  sense  of  adminis- 
tration, keeping  up  the  attractions,  etc.,  are  to  be  carefully 

distinguished  from  expenditures  made  for  the  real  estate 
and  the  buildings  thereon.  These  have  an  inventory  value 
and  very  properly  should  appear  in  the  list  of  assets  in  the 

company's  balance  sheet.  The  whole  of  a  park  scheme, 
therefore,  will  be  represented  by  two  accounts,  one  indicat- 

ing the  investment  and  the  other  the  expense  of  mainten- 
ance and  operation. 

A  letter  has  been  received  recently  from  one  of  the  mem- 
bers of  the  committee  on  a  Standard  System  of  Accounts 

referring  to  the  following  sentences,  which  occurred  in  an 
article  published  in  the  February  number  of  the  Street 

Railway  Journal  :  "In  the  case  of  parks,  however,  there 
are  real  estate  values,  buildings  and  various  improve- 

ments, which  have  a  value  in  themselves  and  which  in  this 

respect  are  unlike  anything  that  is  ordinarily  classed  as  ad- 

vertising." Commenting  on  this,  this  correspondent  says 
it  was  not  the  committee's  intention  to  charge  to  this  ac- 

count the  cost  of  any  park  property,  buildings  or  improve- 
ments. "These  would  properly  be  charged  to  Construc- 

tion Account,  because  they  have  a  permanent  fixed  value. 

On  the  other  hand  the  expense  of  maintaining  and  oper- 
ating parks  should  be  charged  to  the  same  account  as  ad- 

vertising, for  the  only  object  of  having  a  park  is  to  produce 
increased  travel.  Its  object  is  precisely  the  same  as  that 

of  other  kinds  of  advertising." 
The  distinction  thus  clearly  brought  out  by  this  corre- 

spondent is  one  that  is  of  importance,  and  while  it  seems 
scarcely  possible  that  any  one  among  the  great  number  of 
street  railway  accountants,  who  are  carefully  following  this 
matter,  could  make  a  mistake  with  respect  to  the  inten- 

tions of  the  committee,  yet  it  may  not  be  out  of  place  to 

dwell  upon  this  point  to  the  extent  of  these  remarks. 

Several  additions  to  the  membership  of  the  National  As- 
sociation of  Street  Railway  Accountants  are  reported. 

Among  these  are  the  following:  Honolulu  Tramways 

Company,  Honolulu,  H.  I.;  Aurora  &  Geneva  Railway 

Company,  Aurora,  111.,  and  the  New  Orleans  &  Carroll- 
ton  Railway  Company,  New  Orleans,  La. 
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Edited  by  J.  Aspinwall  Hodge,  Jr.,  and  George  h. 
Shearer,  of  the  New  York  Bar 

When  Plaintiff's  Negligence  is  Not  a  Defence 

The  rule  that  a  plaintiff  cannot  recover  where  he  has 

himself  been  guilty  of  negligence  is  so  broad  and  far- 
reaching  that  its  limitations  are  oftentimes  forgotten. 

More  than  half  a  century  ago  a  farmer  negligently  al- 
lowed his  donkey  to  wander  on  the  highway,  and  tied  his 

forefeet  together,  thus  impeding  Ins  movements  and  ren- 
dering him  the  less  liable  to  take  care  of  himself.  The  don- 

key was  run  over  in  broad  daylight  by  defendant's  wagon, 
which  was  being  driven  al  an  improper  rate  of  speed. 

Here  there  was  negligence  on  both  the  part  of  the  plain- 
tiff and  the  defendant,  but  the  English  court  established  a 

new  precedent,  and  held  that,  since  the  defendant's  driver, 
by  proper  care,  could  have  seen  the  danger  the  donkey  was 

in  and  so  have  avoided  the  accident,  therefore  the  plain- 

tiff's negligence  was  not  the  proximate  but  the  remote 
cause,  and  in  that  sense  had  not  contributed  to  the  acci- 

dent. (Davies  v.  Mann,  10  Mees.  &  W.,  546.) 
This  case  has  been  followed  in  the  English  courts,  the 

Federal  courts  and  in  the  courts  of  n'early  all  the  States 
of  the  Union.  The  doctrine  has  been  criticised  by  some 
text  writers,  but  can  now  be  considered  to  be  the  law  of 
the  land. 

It  is  to  be  noted  that,  where  this  rule  applies,  or  this  ex- 
ception to  the  general  rule,  the  negligence  of  the  plaintiff 

must  antedate  the  negligence  of  the  defendant,  and  must 
occur  long  before  the  negligent  act  of  the  defendant,  to 
allow  the  defendant  to  observe  it  and  to  avoid  the  acci- 

dent. Manifestly,  if  the  negligence  of  the  plaintiff  and  the 
defendant  are  contemporaneous,  or  if  the  negligence  of  the 
plaintiff,  although  occurring  before  that  of  the  defendant, 

occurs  in  such  a  way,  or  so  immediately  before,  that  the  de- 
fendant has  no  time  or  opportunity  to  act,  then  the  plain- 

tiff's negligence  plainly  is  contributory,  is  one  of  the  prox- imate causes,  and  he  cannot  recover.  As  it  has  been  well 

put,  "the  party  who  has  a  last,  clear  opportunity  of  avoid- 
ing the  accident,  notwithstanding  the  negligence  of  his  op- 

ponent, is  considered  solely  responsible." 
One  of  the  questions  which  has  not  been  clearly  deter- 

mined, and  upon  which  there  is  ground  for  argument  on 
both  sides,  is  whether  in  order  to  hold  that  the  defendant 

is  responsible,  notwithstanding  the  negligence  of  the  plain- 
tiff, is  it  necessary  to  show  that  the  defendant  actually  dis- 

covered the  peril  in  which  the  plaintiff  was  placed  by  his 
own  negligence,  or  whether  it  is  sufficient  to  show  that  the 
defendant  ought  to  have,  by  the  exercise  of  reasonable 
care,  seen  the  danger. 

It  would  appear  that  this  question  is  answered  by  plac- 
ing the  proper  emphasis  up  on  the  words  ought  and  rea- 

sonable in  the  above  question. 
There  is  no  duty  imposed  upon  a  defendant  to  assume 

or  anticipate  that  the  plaintiff  is  going  to  be  negligent, 
or  to  take  special  care  in  looking  for  negligent  acts  on 
the  part  of  the  plaintiff. 

In  other  words,  where  the  defendant  is  to  be  held,  it 

certainly  should  be  shown  that  the  plaintiff's  negligence 
was  of  a  character  which  the  defendant,  if  he  did  not  see 
it  clearly,  should  have  seen  in  the  exercise  of  reasonable 
care,  a  care  not  necessarily  including  the  keeping  a  lookout 

•Communications  relating  to  this  department  may  be  addressed  to  the editors,  Johnston  Building,  30  Broad  Street,  New  York. 

for  acts  of  a  negligent  character  on  the  part  of  the  plaintiff. 

It  is  also  plain  enough  that,  if  the  defendant,  after  see- 

ing the  plaintiff's  peril,  uses  due  care,  and  notwithstanding 
his  reasonably  prompt  action  the  accident  occurs,  that  then 

the  plaintiff's  negligence  becomes  one  of  the  proximate 
causes,  and  the  defendant  is  not  liable. 

Such  are  the  general  doctrines  which  are  established  by 
a  long  line  of  decisions,  but  it  may  be  interesting  to  note  a 
few  of  the  typical  cases  which  have  been  decided,  ami  in 
selecting  them  the  writer  has  confined  his  examples  almost 
wholly  to  street  railway  cases. 

Where  a  passenger  on  a  street  car  allowed  his  arm  to 
protrude  outside  of  the  car,  where  it  was  hit  when  the  car 
crossed  a  bridge,  and  where  the  conductor  had  seen  the 
perilousposition  which  the  passenger  had  assumed.and  had 
failed  to  warn  him,  the  company  was  held  liable.  (South 
Covington  St.  Ry.  v.  McCleave  (Ky.h  38  S.  W.,  155.) 

Where  a  passenger  aided  a  driver  to  place  a  street  car, 
wdiich  had  jumped  the  track,  back  upon  the  rails,  and  then 
attempted  to  get  back  upon  the  front  platform  by  climbing 
over  the  railing  3  ft.  high,  and  where,  while  he  was  doing 
so,  the  driver  started  the  car  without  signal  or  warning, 
and  the  passenger  was  thrown  beneath  the  car,  it  was  held 
that  notwithstanding  his  negligence  in  climbing  over  the 
railing,  it  was  a  proper  question  for  the  jury  to  determine 

whether  the  driver  ought  not  to  have  seen  the  plaintiff's 
dangerous  position,  and  have  avoided  the  accident  by  not 
starting  the  car  until  he  was  in  a  position  of  safety.  (Texas 
&  P.  Ry.  v.  Overall,  82  Tex.,  247.) 

Where  a  passenger  negligently  fell  from  the  rear  plat- 
form of  a  moving  train  upon  the  track,  and  while  laying 

helpless  there,  was  run  over  by  another  train,  and  where 
the  employees  of  the  first  train,  having  noticed  that  he  had 
fallen,  did  not  stop  or  notify  the  second  train  by  telegram, 
it  was  held  that  the  plaintiff  could  recover.  (R.  R.  v.  Kas- 
sen,  49  ( )hio  St.,  230.) 

Where  an  action  was  brought  by  an  administrator  and 

the  evidence  established  the  fact  that  the  deceased's  leg 
became  entangled  in  the  guy  rope  of  a  derrick  because  of 
his  own  negligent  act,  and  as  a  result  he  was  hoisted  head 
downward  some  15  ft.  above  the  deck  of  the  boat,  it  was 
held  that  it  would  not  necessarily  follow  that  the  adminis- 

trator could  not  recover  the  action,  since  the  jury  might 
find  that  the  accident  was  caused  by  the  negligence  of  the 
defendants  in  suddenly  lowering  him  from  his  position  of 
peril,  and  so  causing  his  fall  and  death.  (Sweeney  v.  N.  Y. 
Steam  Co.,  6  N.  Y.  Supp.,  528.   Aff.  117  N.  Y.,  642.) 

Where  an  engineer  could  see  a  trestle,  upon  which  plain- 

tiff's intestate  was  walking,  for  a  mile  before  the  train 
reached  it.  and  could  see  that  he  was  in  a  perilous  position 
and  unable  to  escape,  it  was  held  that  the  railroad  com- 

pany was  liable  for  the  accident,  which  occurred  when  the 

locomotive  caught  up  with  the  pedestrian.  (Clark  v.  Wil- 
mington &  W.  R.  R.,  100  N.  C.,  430.)  This  case  is  one 

in  which  the  doctrine  is  fully  discussed. 

Where  a  passenger  on  a  street  car  was  injured  by  its  col- 
lision with  the  railroad  car  left  standing  close  to  the  street 

car  track,  the  negligence  of  the  railroad  company,  in  leav- 
ing the  car  on  the  track  was  only  the  remote  cause  of  the 

accident,  and  the  plaintiff  cannot  recover  against  the  rail- 
road company.  (Texas  &  P.  R.  R.  v.  Doherty.  (Tex.)  12 

Lawyers  R.,  248.) 
Whether  an  engineer,  after  seeing  a  child  upon  the  track 

of  a  suburban  railroad,  used  reasonable  diligence  to  stop 
the  train,  was  a  question  properly  submitted  to  the  jury, 
ami  the  youth  of  the  child,  if  it  could  be  discerned  by  the 
engineer,  might  well  affect  his  duty  in  the  premises,  and 
was  a  proper  subject  for  consideration  by  the  jury.  (Swift 
v.  Staten  Island  Rapid  Transit  Co.,  5  N.  Y.,  Supp.,  316.) 
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CHARTERS,  FRANCHISES,  ORDINANCES,  ETC. 

NEW  YORK. — A  street  railway  corporation,  organized  under 
Act  1884,  c.  252,  as  amended  by  the  general  railroad  law  of  1890 
(section  98),  which  provides  that  every  street  railroad  corporation 
shall  keep  in  repair  the  portion  of  the  street  between  its  tracks 
and  the  rails,  and  two  feet  in  width  outside  of  its  tracks,  under 
the  supervision  of  the  local  authorities,  and  whenever  required 
by  them  to  do  so,  and  in  such  manner  as  they  may  prescribe,  ac- 

quired the  stock  and  privileges  of  another  street  railroad  corpor- 
ation organized  under  the  general  railroad  law  of  1850,  and  for 

whose  benefit  Laws  1869,  c.  34,  section  5,  was  passed,  providing  that 
such  corporation  should  repair  the  surface  of  the  streets  inside 
the  rails  of  its  tracks,  but  need  not  make  any  permanent,  improve- 

ments. Held,  that  such  acquired  corporate  property  was  con- 
trolled by  the  laws  under  which  the  corporation  acquiring  the 

same  was  organized,  so  far  as  improving  the  streets  is  concerned. 
A  power  in  a  city  charter  to  assess  the  expenses  of  repairing  a 

street  upon  "lots  and  parcels  of  land"  deemed  benefited  by  the 
improvement  confers  no  authority  to  assess  the  tracks,  ties,  or 
franchises,  of  a  street  railroad  corporation. 
Although  a  street  railroad  corporation  is  bound  by  the  general 

railroad  law  of  1890  (section  98)  to  make  permanent  improve- 
ments whenever  required,  and.  in  case  of  neglect  to  comply,  the 

city  is  authorized  to  make  the  repairs  at  the  expense  of  the  com- 
pany, such  statute  does  not  authorize  the  city  to  impose  an  as- 

sessment on  the  company  for  the  expense  of  repairing  a  street. 
(Conway  v.  City  of  Rochester.  49  N.  Y.,  Supp.  244.) 
NEW  YORK — The  legislative  authority  to  construct  surface 

railroads  being  a  legitimate  exercise  of  the  power  to  regulate 
public  rights  for  public  uses,  a  taxpayer  cannot  maintain  an  ac- 

tion to  annul  the  acts  of  the  Legislature  and  of  the  municipal 
authorities  granting  to  a  corporation  the  right  to  construct  sur- 

face railroads  in  public  streets,  and  to  enjoin  the  municipal  of- 
ficials of  the  corporation  from  proceeding  further  in  the  construc- 

tion of  the  railroad  in  the  manner  authorized,  when  it  is  not 
shown  that  fraud  existed,  or  that  such  acts  would  result  in  a  waste 
of,  or  injury  to,  public  property  of  the  municipality. 

Ward,  J.,  dissenting.  (Kittinger  v.  Buffalo  Tr.  Co.,  49  N.  Y., 
Supp.  713.) 

LIABILITY  FOR  NEGLIGENCE. 

PENNSYLVANIA.— Plaintiff's  husband  attempted  to  cross 
from  the  north  to  the  south  side  of  the  avenue.  Just  as  he  left 
the  curb,  a  car  approached  on  the  north  track,  the  one  next  him, 
running  westward.  He  stopped  about  four  feet  from  the  track, 
and,  as  soon  as  the  car  passed,  attempted  to  cross,  and  was  struck 
by  a  car  running  eastward  on  the  south  track.  He  stopped  until 
the  west-bound  car  passed  in  front  of  and  away  from  him;  then 
immediately  started  to  cross  both  tracks,  and  did  not  stop  before 

being  struck.  The  court  says,  "He  could  have  stopped  for  a  second 011  the  track  of  the  car  which  had  just  left  him  westward,  or  for 
half  that  time  on  the  6-ft.  space  between  the  tracks.  If  he  had 
done  either,  he  would  have  been  safe. 

*  *  *  *  * 

"What  is  the  unavoidable  inference?  Clearly,  one  of  two: 
Either  he  did  not  look  for  a  coming  car,  where  ordinary  intelli- 

gence and  care  dictated  there  might  be  one;  or,  seeing  one  per- 
ilously near,  he  recklessly  ran  the  risk  of  passing  in  front  of  it. 

The  argument  of  appellee,  that  the  westward  car  obstructed  his 
view  of  the  east-bound  one,  is  without  weight.  If  he  had  stopped 
for  a  moment  on  that  track  to  look,  the  car  on  the  other  would 
have  passed  him,  whether  he  saw  it  or  not;  if  ne  had  stopped  but 
a  moment  on  the  space  between  the  tracks,  he  would  have  seen 
it  coming,  and  safely  passing  him.  From  the  testimony  of  the 

two  witresses,  who  say  that,  without  stopping,  he  'cut  eater-cor- 
nered' across  the  tracks,  it  is  not  improbable  the  second  inference 

is  correct;  that  is,  he  attempted  a  not  unusual  experiment,  to 
match  his  speed  against  that  of  a  car.  Every  day  on  the  streets 
of  this  city  we  see  agile  persons  bound  from  one  side  of  the  street 
to  the  other,  rather  than  wait  a  second  or  two,  until  an  approach- 

ing car  which  they  see  passes.  Probably,  999  get  across  safely. 
The  one-thousandth  one  miscalculates  his  own  speed,  or  that  of 
the  car,  by  half  a  second,  and  is  injured  or  killed.  But  which- 

ever of  the  two  inferences, in  the  case  before  us,  be  correct,  each 

points,  unerringly,  to  contributory  negligence."  (Blaney  v.  El. 
Tr.  Co.,  39  At.  Rep.,  294.) 

NEW  YORK. — In  an  action  for  personal  injuries  the  material 
question  was  whether  the  street  car  which  caused  the  injury  was 
in  motion  when  plaintiff  attempted  to  alight.  Plaintiff,  a  boy  9 
years  of  age,  and  his  younger  brother,  testified  that  he  directed 
the  driver  to  stop  the  car,  which  was  done,  but  it  started  again 
before  he  got  off,  thereby  throwing  him  down,  and  causing  the 

injury.  The  accident  happened  two  years  before  the  trial.  Shortly 
after  the  accident,  in  a  prosecution  against  the  driver  of  the  car, 
plaintiff,  although  represented  by  counsel,  did  not  testify  that  he 
instructed  the  driver  to  stop.  Other  disinterested  witnesses  testi- 

fied positively  that  plaintiff  jumped  off  while  the  car  was  in  mo- 
tion, and  one  witness  testified  that  plaintiff  stated,  immediately 

after  the  accident,  that  he  got  off  while  the  car  was  in  motion. 
Held,  that  a  verdict  for  plaintiff  was  so  much  against  the  weight 
of  the  evidence  as  to  warrant  a  new  trial.  (Fick  v.  Met.  St.  Ry. Co.,  49  N.  Y.,  Supp.  693.) 

NEW  YORK. — Decedent  was  stopped  by  a  street  car,  where- 
upon she  looked  for  the  approach  of  a  car  on  the  other  track, 

and  saw  none.  She  crossed  the  track  as  soon  as  the  car  had 
passed  and  was  struck  by  a  car  on  the  other  track  going  in  the 
opposite  direction.  It  was  dark,  and  she  held  an  umbrella  to  pro- 

tect herself  from  a  driving  wind  and  rain.  Held,  it  was  a  question 
foi  the  jury  whether  she  was  negligent  in  not  taking  a  second 
look  after  she  had  crossed  the  track  at  the  rear  of  the  car  which 
stopped  her. — (Conley  vs.  Albany  Railway,  47  N.  Y.  Supp.  738.) 

UTAH. — A  street  car  company  operating  electric  cars  in  a  pub- 
lic street  which  increases  the  hazards  and  dangers  to  pedestrians 

is  held  to  a  degree  of  care  proportionate  to  the  increased  danger 
arising  from  the  use  of  such  propelling  power.  The  greater  the 
danger,  the  greater  the  care  must  be  to  avoid  injury. 
Where  deceased  was  deaf  and  dumb,  but  a  well-grown  boy,  of 

14  years,  possessing  average  intelligence  and  good  eyesight,  held 
that,  under  such  circumstances,  he  was  the  more  bound  to  use  his 
eyesight,  and  that  the  question  of  his  contributory  negligence 
was  properly  submitted  to  the  jury. 
Where  it  appeared  that  when  the  motorman  saw  the  deceased 

approaching  the  track,  with  an  evident  intention  to  cross,  with- 
out seeing  the  car,  the  motorman  applied  the  brakes,  but  they 

were  so  defective  that  they  did  not  work,  and  he  received  a  shock 
from  the  defective  motor  that  delayed  his  purpose  for  a  second; 
that  he  could  not  stop  the  car  until  the  injury  was  done,  because 
of  the  defective  brakes;  that  the  car  ran  50  ft.  after  striking  the 
deceased;  that  the  defendant  had  repeated  notice  of  the  defective 
brakes  and  motor,  but  failed  to  repair  them;  that,  if  the  car  had 
been  in  repair,  it  could  have  been  stopped  within  8  ft. — held,  that 
the  defendant  was  negligent  in  the  use  of  such  car. 

If  the  defendant  knowingly  placed  in  operation  upon  the  public 
street  a  defective  car  that  could  not  be  controlled  because  the  ap- 

pliances provided  for  that  purpose  were  out  of  repair,  and  the 
injury  complained  of  was  occasioned  by  such  defective  brakes  and 
appliances,  and  the  motorman  was  unable  to  avoid  the  effect  of 
the  contributory  negligence  of  the  deceased,  because  of  such  de- 

fects, then  it  could  properly  be  said  that  the  defendant's  negli- gence was  the  proximate  cause  of  the  injury.  (Thompson  v.  Salt 
Lake  Rapid  Transit  Co.,  52  Pacific  Rep.,  92.) 

NEW  YORK. — It  appeared  that  deceased  was  riding  in  one  of 
defendant's  electric  cars  with  his  back  toward  the  front  of  the 
car,  and  his  side  next  to  the  guard  rail  along  the  side  of  the  car 
nearest  the  line  of  trolley  poles  standing  between  the  two  tracks; 
that,  the  wind  having  blown  off  his  hat,  he  arose,  grasped  the 
stanchion  of  the  car  at  his  right  hand,  and  stood  for  an  instant, 
as  though  to  signal  the  conductor;  that  he  then  suddenly  swayed, 
though  he  remained  standing  on  the  floor  of  the  car,  and  was 
stiuck  by  a  trolley  pole.  There  was  also  evidence  that  at  the 
time  of  the  accident  the  car  swayed  from  side  to  side,  and  moved 
at  a  dangerous  rate  of  speed.  Held,  that  a  finding  of  negligence 
on  the  part  of  defendant  and  of  freedom  from  contributory  negli- 

gence on  the  part  of  deceased  was  justified  by  the  evidence. 
On  an  issue  as  to  the  negligent  operation  of  an  electric  car  at 

the  time  of  an  accident,  testimony  that  another  car,  moving  over 
the  same  part  of  the  road,  a  month  later,  was  negligently  oper- 

ated, was  inadmissible,  where  it  did  not  appear  that  such  car  was 
similar  to  the  one  on  which  the  accident  occurred,  or  that  it  was 
operated  under  like  conditions.  (Schmidt  v.  Coney  Island  &  B. 
R.  Co.,  49  N.  Y.,  Supp.,  777.) 

KANSAS. — A  girl  11  years  old,  going  on  the  track  of  an  elec- 
tric railroad  at  a  crossing  without  looking  for  the  approach  of 

cars,  cannot,  as  a  matter  of  law,  be  held  to  the  same  responsibility 
as  an  adult,  though  she  was  familiar  with  the  running  of  cars; 
and  the  degree  of  care  required  by  her  was  for  the  jury. 

In  an  action  for  injuries  to  a  girl  11  years  old,  caused  by  being 
struck  by  an  electric  car  at  a  crossing,  the  jury  found  that  she 
went  on  a  skip  to  the  track,  without  looking  or  listening  for  a  car, 
which  could  have  been  seen  for  a  distance  of  three  blocks;  that 
she  was  "of  sufficient  age  to  know  the  danger  attending  the 
running  of  cars  at  that  crossing;"  that  she  was  not 
"ol  sufficient  age  to  be  charged  with  the  duty  of  looking 
out  for  her  own  safety  in  avoiding  cars  in  passing  that  crossing;" 
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and  that,  "if  she  had  looked  for  the  approaching  car  the  accident 
would  not  have  happened."  Held,  that  such  findings  were  incon- 

sistent with  each  other  and  with  a  general  verdict  for  plaintiff. 
(Con.  &  C.  P.  Ry.  Co.  v.  Wyatt,  52  Pac.  Rep.,  98.) 
NEW  YORK. — It  is  error  to  refuse  a  requested  charge  that,  if 

plaintiff  stepped  from  the  car  while  it  was  in  motion,  verdict  must 
be  for  defendant,  where  the  action  is  for  injury  received  while 
alighting  from  a  street  car,  and  the  complainant  alleges, 
and  plaintiff's  evidence  tends  to  show,  that  the  car  came  to  a 
standstill  before  she  attempted  to  alight,  and  then  suddenly  started 

with  a  jerk,  and  defendant's  proof  is  directed  to  this  issue  alone, 
and  tends  to  show  that  the  car  did  not  stop,  but  that  plaintiff  at- 

tempted to  alight  while  it  was  in  motion.  (Patterson  v.  West- 
chester El.  Ry.  Co.,  49  N.  Y.  Supp.  796.) 

NEW  YORK. — The  car  of  a  surface  railway  company,  in  ap- 
proaching a  cross  street,  has  no  right  of  way  superior  to  that  of 

the  driver  of  a  wagon  who  is  there  about  to  cross  the  car  tracks, 
and,  if  they  are  likely  to  meet,  the  right  of  each  must  be  exercised 
with  due  regard  to  that  of  the  other,  the  duty  of  each  being  the 
same  as  would  be  imposed  upon  the  drivers  of  any  other  two 
vehicles  in  the  same  situation.  (Hergert  v.  Union  Ry.  Co.,  49 
N.  Y.  Supp.,  307.) 

MISSOURI. — Verdict  in  an  action  by  a  passenger  on  the  S. 
Company's  line  against  it  and  the  L.  Company  for  injury  re- 

ceived in  a  collision  of  their  cars,  having  been  against  the  L.  Com- 
pany alone,  it  cannot  complain  that  it  was  made  answerable  for 

the  high  degree  of  care  imposed  on  the  S.  Company,  as  carrier,  by  in- 
struction that  if  the  jury,  in  addition  to  finding  that  the  L  Com- 

pany failed  to  exercise  ordinary  care,  find  that  such  failure  directly 
concurred  with  a  want  of  a  high  degree  of  care  on  the  part  of 
the  S.  Company  in  causing  the  collision,  verdict  should  be  against 
both  defendants. 

In  an  action  against  two  defendants  for  negligence,  instruc- 
tions as  to  their  liabilities  inter  se  have  no  place,  the  issues  only 

involving  their  duties  antd  liabilities  to  plaintiff.  (O'Rourke  v. 
Lindell  Ry.  Co.,  44  S.  W.  Rep.,  254.) 
NEW  YORK. — In  an  action  to  recover  damages  for  the  death 

of  plaintiff's  intestate,  it  appeared  that  he  was  riding  south,  at  a rapid  rate,  on  his  bicycle,  on  Seventh  Avenue,  between  the  rails 

of  defendant's  westerly  track,  and  behind  a  south-bound  car. 
When  the  car  stopped  at  a  flag  station  just  above  Fifty-third 
Street,  he  turned  out  to  the  west,  when  he  first  came  within  the 

line  of  vision  of  defendant's  flagmen  stationed  at  the  intersection 
of  the  street  and  avenue,  and  of  the  motorman  of  a  north-bound 
car  just  turning  westerly  into  Fifty-third  street.  He  was  struck 
by  the  latter  car,  and  died  from  the  injuries  received.  It  ap- 

peared that  great  care  was  observed  in  the  management  of  de- 

fendant's cars  at  that  place,  and  neither  the  flagmen  nor  the  mo- torman were  shown  to  have  omitted  anything  that  should  have 
been  done  to  prevent  the  accident.  Held,  that  the  defendant  was 
entitled  to  a  verdict.  (Cardonner  v.  Met.  St.  Ry.  Co.,  49  N.  Y.. 
Supp.,  527.) 

NEW  YORK.  —  fn  an  action  to  recover  for  injuries  resulting 
from  defendant's  negligence,  it  appeared  that  at  the time  of  the  accident  plaintiff  was  fifty-six  years  old,  and  had 
been  engaged  on  and  off  for  30  years  in  the  produce  commission 
business,  making  from  $1,200  to  $1,500  a  year.  The  business 
occupied  only  half  the  year,  and  he  was  temporarily  acting  as  a 
conductor  for  defendant,  "simply  to  fill  up  the  winter  months," 
and  for  such  work  received  $2  a  day.  His  leg  was  broken  in  four 
places;  he  was  confined  to  his  bed  for  three  months;  and  the 
injuries  sustained  practically  deprived  him  permanently  of  the 
power  to  earn  a  living.  Held,  that  a  verdict  in  his  favor  for 

$9,000  was  not  excessive. — (Furman  v.  B'klyn  Heights  R.  Co., 49  N.  Y.  Supp.,  194.) 

PENNSYLVANIA.— It  is  not  negligence,  as  a  matter  of  law, 
for  one  approaching  a  crossing  of  a  street  railway,  in  the  business 
part  of  a  city,  to  go'  on,  though  seeing  an  approaching  car,  where it  is  250  feet  away,  and  he,  in  order  to  cross  the  tracks,  has  to  go 
not  more  than  a  tenth  of  that  distance.— (Callahan  v.  Phila.  T. 
Co.,  39  At.  Rep.,  222.) 

NEW  YORK.— While  no  right  of  action  can  be  based  upon 
an  injury  resulting  from  pure  fright  occasioned  by  an  accident, 
yet,  if  there  is  also  present  the  essential  element  of  physical  injury 
from  which  the  jury  are  authorized  to  say  that  the  damage  re- 

sulted, then  the  presence  of  fear  as  a  concomitant  element  does 
not  destroy  the  right  of  action,  but  may  be  considered  as  an  ele- 

ment of  damage. 
Bartlett,  J.,  dissenting. 
So  held  where  an  incandescent  light  globe  fell  and  struck  the 

plaintiff  upon  the  temple,  exploding  with  a  loud  report  and  the 
metal  part  also  fell  striking  her  upon  the  abdomen  with  sufficient 

force  to  discolor  the  flesh,  and  three  weeks  thereafter  a  mis- 

carriage resulted. — (Jones  v.  B'klyn  Heights  R.  Co.,  48  N.  Y. Supp.,  914.) 

NEW  YORK. — In  an  action  to  recover  for  injuries  received 
by  plaintiff's  intestate,  and  resulting  in  his  death,  it  appeared  that 
he  was  about  ten  years  of  age,  and  was  struck  and  killed  by  one  of 
defendant's  trolley  cars.  There  was  evidence  that  in  attempting 
to  cross  the  track  he'  fell  upon  it  face  forward,  at  which  time  the 
approaching  car  was  about  80  feet  away.  There  was  no  evidence 
that  he  looked  to  see  whether  a  car  was  approaching.  Held,  that 
it  would  not,  as  matter  of  law,  have  constituted  contributory 
negligence  to  attempt  to  cross  the  track  under  the  circumstances, 
even  if  he  had  looked,  and  that,  therefore,  the  failure  to  prove  that 

he  did  look  was  not  fatal  to  recoverv. — (Kitav  v.  B'klyn,  Q.  C. &  S.  R.  Co.,  48  N.  Y..  Supp.,  982.) 

GEORGIA. — One  of  the  plaintiff's  most  material  contentions 
being  that  a  horse  attached  to  a  vehicle  in  which  she  was  riding 
became  frightened  on  account  of  unusual  and  unnecessary  noises 

alleged  to  have  been  made  by  the  defendant's  car,  and  it  being, under  all  the  evidence  submitted,  a  question  for  the  jury  whether 
the  defendant  was  or  was  not  in  this  respect  negligent,  it  was 
error  to  charge  that  there  was  no  evidence  authorizing  a  finding 
that  the  defendant  was  responsible  for  the  fright  of  the  horse, 
and  that,  if  the  animal  was  in  fact  frightened  by  the  car,  the  de- 

fendant was  not  liable  therefor,  nor  for  injuries  resulting  there- 
from, unless  guilty  of  some  negligence  after  the  horse  became 

frightened. 
A  city  ordinance  which,  by  its  terms,  manifestly  relates  ex- 

clusively to  railroads  upon  which  cars  are  moved  by  locomotives 

propelled  by  steam,  and  which  regulates  the  "running  speed  of 
trains  arfd  engines"  within  the  city  limits,  has  no  application  to  an 
electric  street  railroad,  and,  therefore,  is  irrelevant  in  a  trial  of 
an  action  against  the  latter. — (Hill  v.  Rome  St.  Ry.  Co.,  28  S.  E. Rep.,  631.) 

NEW  YORK. — Plaintiff's  intestate  had  been  employed  by  one 
M.  for  some  months  as  driver  of  a  wagon.  The  wagon  was  pecu- 

liarly constructed,  so  that  by  backing  it  against  the  curb  in  front 
of  M.'s  premises,  and  turning  the  front  wheels  under  it,  so  as  to 
stand  at  right  angles  with  the  body  of  the  wagon,  it  did  not  inter- 

fere with  the  passage  of  the  defendant's  surface  cars,  there  being a  space  between  the  hubs  and  the  nearest  rail  of  the  car  track  of 
some  ten  inches.  Plaintiff's  intestate  was  familiar  with  these 
facts.  While  in  the  wagon,  thus  placed,  and  when  a  car  about 
fifty  feet  distant  was  rapidly  approaching,  he  attempted  to  descend 
on  the  side  towards  the  track,  and  with  his  face  towards  the 
wagon.  M.,  who  had  directed  him  to  come  down,  saw  the  car, 
and  heard  its  bells.  While  in  the  act  of  getting  off  the  hub, 

plaintiff's  intestate  was  struck  by  the  car.  Held,  that  the  facts 
established  contributory  negligence,  as  matter  of  law.  Williams, 
J.,  dissenting.— (Crawley  v.  Met.  St.  Ry.  Co..  48  N.  Y.  Supp., 

863.) 

PENNSYLVANIA.— Act  April  4.  1868  (P.  L.  58).  §  1,  declar- 
ing that  when  any  person  shall  be  injured  while  lawfully  em- 

ployed on  the  road  of  a  railroad  company,  of  which  company  he 
is  not  an  employee,  his  right  of  action  against  it  shall  be  only 
as  he  would  have  if  an  employee  of  it,  has  no  application 
to  the  case  of  a  conductor  of  one  street  car  company 
injured  while  in  his  car  on  the  tracks  of  his  company 
by  collision  with  the  car  of  another  company,  caused  by  the 
negligent  attempt  of  the  motorman  of  the  latter  to  cross  in  front 
of  his  car.— (Wetzel  v.  Phila.  Tr.  Co..  39  At.  Rep.,  1.) 
NEW  YORK.— Plaintiff,  while  driving  a  heavily  loaded  dirt 

wagon  over  one  of  defendant's  cable-car  tracks,  at  a  cross  street, 
was  struck  by  an  approaching  car.  Upon  the  trial  of  an  action  to 
recover  damages  to  his  person  and  to  his  horses  and  truck,  the 

questions  of  fact  as  to  defendant's  negligence  and  plaintiff's  free- 
dom from  contributory  negligence  were  close.  In  charging  the 

jury,  the  court  said:  "They  were  bound  to  use  the  same  degree  of 
care — the  same  degree  of  prudence.  Each  was  bound  to  look  out 
for,  and,  if  possible,  prevent  any  accident."  Held,  that  this  was erroneous,  as  tending  to  make  the  defendant  an  insurer  of  safety, 
especially  in  view  of  the  court's  refusal  to  charge  that  "the  de- 

fendant's gripman  was  not  bound  to  stop  the  car  when  he  first 
saw  plaintiff."—  (Reardon  v.  Third  Ave.  R.  Co.,  48  N.  Y.  Supp., 
1005.) 

MICHIGAN.— Plaintiff  drove  on  a  street  crossing  in  front  of 
one  of  defendant's  street  cars,  which  was  about  to  pass  over  the 
crossing,  and  which  he  could  have  seen  if  he  had  looked.  He 
was  seen  by  the  motorman  as  he  was  about  to  enter  on  the  track. 
From  that  time  on  the  motorman  did  all  in  his  power  to  stop 
the  car,  and  prevent  collision,  but  the  car  struck  plaintiff's  wagon, 
and  injured  him.  Held,  that  a  verdict  should  have  been  directed 
for  defendant. 
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Where  plaintiff  in  an  action  for  injuries  was  guilty  of  contri- 
butory negligence,  he  cannot  recover  by  showing  gross  negli- 

gence by  defendant. — Borschell  v.  Detroit  Ry.,  73  N.  W.  Rep., 
5SI-) 
MINNESOTA. — Evidence  considered,  and  held,  that  it  was 

sufficient  to  take  the  case  to  the  jury  upon  the  issue  as  to  the 

incompetency  of  the  defendant's  gripman,  and  whether  it  had 
notice  thereof  prior  to  the  accident  here  in  question. — (Morrow 
v.  St.  Paul  City  Ry.  Co.,  73  N.  W.  Rep.,  973.) 
NEW  YORK. — Decedent  was  stopped  by  a  street  car,  where- 

upon she  looked  for  the  approach  of  a  car  on  the  other  track, 
and  saw  none.  She  crossed  the  track  as  soon  as  the  car  had 
passed,  and  was  struck  by  a  car  on  the  other  track  going  in  the 
opposite  direction.  It  was  dark,  and  she  held  an  umbrella  to  pro- 

tect herself  from  a  driving  wind  and  rain.  Held,  it  was  a  ques- 
tion for  the  jury  whether  she  was  negligent  in  not  taking  a 

second  look  after  she  had  crossed  the  track  at  the  rear  of  the  car 
which  stopped  her. — (Conley  v.  Albany  Rv.,  47  N.  Y.  Supp., 
738.) 

PATENT  DECISION. 

The  Sprague  patent,  No.  324,892,  for  an  electric  railway  motor, 
consisting  of  a  field  magnet,  journaled,  at  one  end,  on  the  axle 
of  the  driving  wheels,  and  hung,  at  the  other,  on  a  spring  from 
the  truck  or  car  body,  and  carrying  the  armature  shaft  upon  its 
pole  pieces  parallel  with  the  shaft  of  the  driving  wheels,  and  con- 

nected to  them  by  gearing,  held  valid  as  to  claims  2,  6,  and  9; 
and  said  claims  held  infringed  by  structures  differing  in  some  re- 

spects from  those  of  the  patent,  and  containing  improvements 
thereon,  but  having  all  these  parts  working  together  in  the  same 
relation,  for  the  same  purpose,  and  producing  the  same  residt. 
(Sprague  El.  Rv.  &  Motor  Co.  v.  Union  Ry.  Co.,  84  Fed.  Rep., 
641.) 

The  Circuit  Court  of  the  United  States  for  the  Eastern  Division 
of  the  Eastern  District  of  Missouri,  has  rendered  a  decision  in  the 
case  of  William  Wharton,  Jr.  &  Company,  Inc.  vs.  the  Lindell 
Railway  Company,  of  St.  Louis,  for  infringement  of  the  complain- 

ant's letters  patent  No.  505,075,  dated  Sept.  12,  1893,  awarding  de- 
cision to  the  complainant  and  decreeing  the  validity  of  the  pat- 

ent. The  patent  was  one  on  the  use  of  unbroken  main  line 
switches,  and  as  the  complainant  waived  account  of  damages, 
they  were  assessed  at  $1,  with  $1  costs. 

Municipal  Ownership  by  Street  Railways 

Under  this  title  a  correspondent  from  one  of  the  Southern 
States  humorously  writes  us: 

For  some  years  the  street  railway  fraternity  has  been  consider- 
ably worked  up  by  certain  well-meaning  political  economists, 

who  have  insisted  that  it  was  desirable  to  effect  municipal  owner- 
ship of  street  railways.  Just  why  this  subject  has  so  worried  the 

railway  men  I  am  unable  to  state,  because,  as  every  one  knows, 
most  of  the  street  railways  are  now  practically  owned  by  the  mu- 

nicipalities. Anyhow  it  has  worried  them,  and  worried  them  badly, 
so  much  so  that  they  have  gone  to  any  amount  of  trouble  to  prove 
their  position  in  the  matter.  Now,  however,  all  their  worry  ought 
to  vanish,  for  a  saviour  has  appeared,  and  all  that  is  necessary  is 
to  follow  his  example. 

The  saviour  in  question  is  not  really  a  "he."  It  is  more  prop- 
erly an  "it,"  for  it  is  none  other  than  a  prominent  railway  in  our 

own  favored  South.  The  company,  acting  under  the  old  saying 

"It  is  a  poor  rule  which  won't  work  both  ways,"  has  reversed 
the  order  of  things,  and  has  effectually  set  the  economist  and 
his  followers  to  do  the  worrying.  To  prove  my  words.  I  will 
recite  you  a  little  bit  of  history  which  occurred  not  many  days 
back: 
Some  months  ago  a  small  road  here  discovered  a  route  by 

which  it  could  enter  the  heart  of  the  city  and  secure  much  bet- 
ter terminals.  With  exquisite  verdancy  this  company  actually 

went  and  applied  to  the  City  Council  for  a  permit  to  lay  its 
tracks  on  the  street  selected!  Its  petition,  like  many  others,  was 
referred  to  the  committee  on  street  railways,  and,  as  might  have 
been  expected,  was  soon  sweetly  slumbering  in  a  nice  little  bed, 

prosily  called  a  "pigeon-hole." 
About  two  months  later  another  and  much  larger  road  de- 

cided that  it  would  occupy  the  street  in  question,  and  with  more 
wisdom  than  the  first-mentioned  road,  proceeded  to  order  rails 
and  special  work  and  to  make  active  preparations  for  construct- 

ing the  track.  After  the  material  had  arrived  the  president  of 
the  large  road,  in  a  moment  of  absent  mindedness,  so  far  forgot 
himself  as  to  appear  before  the  council,  where  he  demanded  a 
permit  be  given  him  immediately.  With  fear  and  trembling 
the  permit  was  made  out,  and  was  just  about  to  be  handed  to  him 
when  some  member  of  the  Council  awoke  and  said  something 
about  the  petition  of  the  small  road.    At  this  piece  of  foolishness 

Mr.  Large  President  jumped  angrily  to  his  feet  and  told  the 
Council  that  he  had  ordered  his  material,  and  that  if  he  did  not 
get  the  permit  he  would  have  to  pay  storage  on  it.  When  this 
telling  argument  had  been  finished  the  Council  apologized  in  a 
body,  and  declared  that  he  should  have  the  permit  at  once.  Mr. 
Little  President  then  demanded  to  know  why  he  had  been  re- 

fused the  permit,  when  his  petition  had  been  before  the  Council 
months  before. 

"Have  you  ordered  your  material?"  asked  the  Mayor. 
"No,  I  have  not.  I  was  waiting  for  the  permit,"  was  the  an- swer. 

"Well,  if  you  have  not  ordered  your  material  you  won't  have  to 
pay  any  storage  on  it,  if  you  do  not  get  the  permit,  while  Mr. 
Large  President  will  have  to  pay  storage  if  he  does  not  get  the 

permit." 

As  this  argument  could  not  be  answered,  Mr.  Little  President 
left  the  Council  chamber  a  sadder  and  wiser  man,  while  Mr.  Large 
President  went  away  feeling  as  a  wise  man  should.  Several  days 
later  active  work  was  commenced  by  the  company  represented 
by  Mr.  Large  President. 
Many  a  road  would  have  adopted  the  slow  method  of  laying  one 

track  and  then  laying  the  other,  but  the  road  in  question  did 
nothing  of  the  sort.  Instead  the  street  was  torn  up  from  curb  to 
curb,  and  the  residents  were  told  that  if  they  wanted  to  get  to 
their  houses  or  offices  they  could  enter  by  the  back  way.  After 
working  a  few  days  a  line  of  city  water  mains  was  found  to  be  in 
the  way,  and  it  was  necessary  to  lower  them  before  the  ties  could 
be  placed.  This  was  an  easy  matter,  for  under  the  new  order  of 
things  all  that  was  necessary  was  to  notify  the  city  and  warn  them 
that  the  mains  must  be  moved.  This  was  done,  and  in  a  short 
while  the  city  laborers  had  sufficiently  lowered  the  mains,  and  the 
laying  of  the  ties  proceeded. 
Again  everything  went  well  for  a  few  days,  when  another  ob- 

struction was  met  in  the  shape  of  an  old  artesian  well,  which  the 
city  had  condemned  and  walled  over.  Before  thinking,  Mr.  Large 
President  set  his  own  men  to  work  taking  the  top  off  this  well, 
and  in  a  short  while  the  top  was  removed.  But  alas,  this  was 
not  the  end  of  the  trouble,  for,  when  the  top  was  removed,  it 
showed  a  large  reservoir,  which  was  filled  to  the  top  with  water. 
This  last  obstruction  to  laying  the  tracks  was  too  much,  and 
the  city  water  authorities  were  notified  to  come  to  the  scene  at 
once  and  empty  the  well.  It  is  needless  to  say  that  the  summons 
was  answered,  and  in  less  than  a  day  the  water  was  drawn  off 
and  the  laying  of  the  tracks  proceeded.  The  tracks  are  now 
completed,  and  the  city  has  been  notified  to  relay  the  Belgian 
blocks,  which,  of  course,  it  will  do. 

This  is,  in  brief,  the  story  I  have  to  tell,  and  I  think  you  will 
agree  with  me  that  the  best  solution  of  the  problem  of  municipal 
ownership  of  street  railways  is  municipal  ownership  by  street railways. 

The  American  Street  Railway  Association 

T.  C.  Penington,  secretary  of  the  American  Street  Railway 
Association,  is  sending  out  a  circular  letter  containing  the  follow- 

ing additional  information  relating  to  the  securing  of  space  and 
the  shipping  and  marking  of  goods  intended  for  exhibition  at  the 
convention  of  the  American  Street  Railway  Association,  to  be 
held  in  Boston,  Mass.,  on  Sept.  6,  7,  8  and  9: 

Space  must  be  applied  for  by  Aug.  1.  Assignments  will  be  made 
as  promptly  as  possible  after  that  date,  and  exhibitors  notified  of 
their  location.  Exhibits  of  like  character  will  be  grouped  together 
and  space  will  be  assigned  in  the  order  of  application.  It  is  earn- 

estly requested  that  all  exhibits  shall  be  in  place  and  all  work 
finished  by  Monday  evening,  Sept.  5,  which  is  the  evening  prior 
to  the  opening  of  the  convention.  Watchmen  will  be  in  charge 
of  the  premises,  so  that  exhibits  will  be  safe.  All  goods  should 

be  marked,  to  the  shippers'  name,  "Mechanics'  Building,  care  of 
R.  S.  Brine  &  Company,  33^  India  Street,  Boston,"  who  should 
be  notified  by  bill  of  laden  or  advice  that  the  goods  have  been 
shipped  in  their  care,  giving  particulars  in  regard  to  shipment, 
and  the  goods  will  be  delivered  to  the  proper  space  in  the  exhibi- 

tion hall. 
The  local  committee  in  Boston  is  in  receipt  of  a  letter  from 

the  Massachusetts  Charitable  Mechanics'  Association,  which  as- 
sociation will  hold  a  mechanics'  exhibition  from  Oct.  10  to  Dec.  3, 

1898,  in  the  same  hall  as  the  street  railway  exposition  will  be  held. 

This  letter  states  that  the  Mechanics'  Association  will  be  pleased to  make  arrangements  for  having  as  many  as  possible  of  the  street 
railway  exhibits  left  in  place  for  its  exposition.  All  communica- 

tions regarding  this  should  be  addressed  to  Henry  D.  Dupee, 
secretary  executive  committee  Massachusetts  Charitable  Mechan- 

ics' Association,  Boston,  Mass.,  who  will  furnish  rules  and  con- 
ditions. 
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Street  Railway  Accountants'  Association 

Full  arrangements  have  been  made  for  the  next  meeting  of  the 

Street  Railway  Accountants'  Association  of  America,  to  be  held 
in  the  Charitable  Mechanics'  Association  Banquet  Hall,  Boston, 
Mass.,  Sept.  6,  7,  8  and  9,  1898.  This  association  will  meet  at 
the  same  time  as  the  American  Street  Railway  Association,  us- 

ing a  smaller  room  in  the  same  building  in  which  that  association 

will  hold  its  meetings.  The  headquarters  of  the  Accountants'  As- 
sociation will  be  at  the  Hotel  Brunswick.  A  number  of  papers 

of  unusual  interest  to  street  and  interurban  railway  accountants 
will  be  presented  at  this  convention,  and  also  a  large  assortment 
of  accounting  blanks  and  forms  will  be  on  exhibition.  It  is 
intended  to  make  this  latter  feature  of  the  meeting  an  extremely 
interesting  one,  and  it  is  earnestly  hoped  that  each  member  will 
send  an  assortment  of  blanks,  even  though  he  cannot  be  present 

in  person.  The  papers  already  decided  upon  are,  "Statistics — 
Their  Use  and  Abuse,"  "Car  Mileage — How  Arrived  At,  and  Its 
Use."  The  report  from  the  permanent  committee  upon  a  stand- 

ard system  of  street  railway  accounting  will  also  be  presented. 

International  Convention  at  Laredo,  Tex. 

The  first  international  convention  of  representatives  of  electric 
light,  gas  and  street  railway  interests  of  Mexico  and  Texas  was 
held  at  Laredo,  Tex.,  on  March  9,  10  and  11.  Unusually  inter- 

esting and  valuable  papers  were  presented,  and  a  good-sized  ex- 
hibition was  made  by  the  supply  men.  The  delegates  present 

formed  themselves  into  the  Southwestern  Gas,  Electric  and  Street 
Railway  Association,  to  embrace  particularly  the  territory  of 
Texas.  Mexico,  Louisiana,  Indian  Territory,  Oklahoma,  Arkan- 

sas and  New  Mexico.  The  following  officers  were  elected  for  the 
ensuing  year:  President,  Carl  F.  Drake,  Austin,  Tex.;  first  vice- 
president,  J.  H.  Fitzgerald,  Houston,  Tex.  (to  represent  the  gas 
interests);  second  vice-president,  E.  Dysterod,  Monterey,  Tex., 
(to  represent  the  interests  of  the  electric  lighting  fraternity) ;  third 
vice-president,  W.  H.  Weiss,  San  Antonio,  Tex.  (to  represent  *he 
street  railway  interests);  treasurer,  F.  Rries,  San  Antonio,  Tex. 
The  addresses  at  the  meeting  were  translated  and  delivered  by 

Louis  de  Antin,  Superintendent  Public  Schools  of  Laredo,  Tex., 
the  English  addresses  being  translated  into  Spanish,  and  vice 
versa.  A  number  of  the  papers  presented  will  be  found  on  an- 

other page  of  this  issue. 

NEWS  OF  THE  HONTH 

The  cars  of  the  Salt  Lake  City  Railway  Company,  of  Salt  Lake 
•  City,  Utah,  are  now  being  operated  by  power  furnished  by  the 

Utah  Power  Company.  This  latter  company  owns  a  large  power 
house  situated  in  the  mouth  of  Big  Cottonwood  Canyon,  this 

plant  being  operated  by  water  power  derived  from  the  Cotton- 
wood Creek.  The  power  house  is  equipped  with  two  Westing- 

house  generators  of  1000  h.p.  each,  direct-connected  to  Pelton 
water  wheels.  The  current  is  generated  at  about  400  volts,  and 
by  means  of  step-up  transformers  is  raised  to  12,000  volts  for 
transmission  to  Salt  Lake  City,  a  distance  of  about  fourteen  miles. 

At  the  station  of  the  street  railway  company,  the  current  is  re- 
duced to  about  500  volts  by  means  of  a  rotary  transformer. 

A  verdict  for  unusually  heavy  damages  was  rendered  in  a 
Brooklyn,  N.  Y.,  court  recently,  the  amount  being  $25,000.  The 
verdict  was  rendered  against  the  Brooklyn  Heights  Railroad 
Company  in  a  suit  brought  by  a  woman  whose  husband  was  killed 

by  one  of  the  defendant's  trolley  cars. 

The  question  as  to  the  proper  speed  for  street  cars  in  cities  is 
being  agitated  in  Europe  as  well  as  the  United  States.  The  Dub- 

lin (Ireland)  Southwestern  District  Tramway  Company  has  peti- 
tioned for  permission  to  increase  the  speed  of  its  cars  in  the  city, 

but  the  petition  is  being  quite  vigorously  opposed.  Some  of  the 
opponents  of  the  company  think  that  the  speed  should  be  limited 
to  2.y2  miles  an  hour  within  the  city  limits. 

The  St.  Louis,  Belleville  &  Suburban  Railway  Company,  of 
East  St.  Louis,  111.,  is  building  an  interurban  road  between  the 
Eads  Bridge  in  East  St.  Louis  and  Belleville,  111.,  a  distance  of 

fourteen  miles.  It  is  expected  to  have  this  road  in  operation  by 

April  15.  This  company  will  charge  a  fare  of  10  cents  on  com- 
mutation tickets  between  Belleville  and  East  St.  Louis,  while  the 

charge  for  a  single  trip  will  be  20  cents.  The  officers  of  the  com- 
pany believe  that  the  only  way  to  make  an  interurban  railway  suc- 

cessful is  by  reducing  the  fare  to  the  lowest  possible  point,  at 
least  until  the  road  becomes  popular,  when  the  increased  amount 
of  traffic  handled  will  repay  the  owners  of  the  road  what  is  lost  in 

the  beginning  by  the  low  rates.  This  company's  rate  is  probably 
the  lowest  fare  for  the  distance  traveled  charged  on  any  inter- 

urban electric  railway  in  this  country. 

The  Boston  Elevated  Railroad  Company,  Boston,  Mass.,  has 
recently  awarded  a  $1000  prize,  which  it  offered  for  the  best  de- 

sign for  the  new  elevated  railroad  stations  to  be  erected  by  this 
company.  The  prize  was  awarded  to  A.  W.  Longfellow,  Jr.,  an 
architect  of  Boston. 

Considerable  interest  was  aroused  in  the  vicinity  of  the  offices 
of  the  Metropolitan  Street  Railway  Company,  of  Kansas  City, 
Mo.,  one  day  recently,  by  the  arrival  of  10,000,000  new  transfer 
tickets.  This  is  probably  one  of  the  largest  single  shipments  of 
transfer  tickets  for  use  on  a  street  railway  ever  made. 

All  the  street  car  lines  of  the  city  of  Saginaw,  Mich.,  were  tied 
up  recently  on  account  of  a  strike  of  the  employees. 

The  Nashville  (Tenn.)  Street  Railway  Company  has  decided  to 
build  a  number  of  new  cars  in  its  own  shops.  This  company  is 
now  building  a  car  which  is  nearly  completed,  which  it  is  expected 
will  give  complete  satisfaction. 

The  Union  Traction  Company,  of  Anderson,  Ind.,  is  arranging 
to  put  into  service  a  new  method  for  conductors  to  collect  fares, 
both  on  its  interurban  and  city  lines.  Under  the  new  method, 
conductors  will  carry  small  boxes  into  which  the  passengers  will 
drop  their  fare.  It  is  thought  this  new  system  will  prevent  dis- 

honesty upon  the  part  of  the  employees  of  the  road  and  will  also 
make  it  unnecessary  for  conductors  to  make  out  daily  reports. 

The  Duluth  (Minn.)  Street  Railway  Company  is  equipping  its 
cars  with  fenders. 

The  Chicago,  Milwaukee  &  St.  Paul  Railroad  has  asked  the 
Common  Council  of  Chicago  for  permission  to  change  the  motor 
power  on  its  Evanston  suburban  line  to  electricity  or  compressed 
air.    The  ordinance  was  referred  to  the  committee  on  railroads. 

It  is  reported  that  the  magnetic  observatories  at  Toronto,  Ont., 
and  Washington,  D.  C,  have  been  rendered  useless,  owing  to  the 
disturbing  effects  of  electric  railway  currents  in  the  vicinities  of 
each. 

The  second  annual  ball  of  the  conductors  and  motormen  of  the 
Pawtucket  Street  Railway  Company  was  held  Feb.  14,  and  was 
an  unusually  successful  and  pleasant  affair. 

It  is  announced  that  the  Erie  Railroad  is  making  a  number  of 
tests  with  a  combination  steam  and  compressed  air  motor,  with 

the  view  of  adopting  this  motor  on  several  of  its  branches.  Ac- 
cording to  reports,  the  motor  is  so  arranged  that  steam  may  be 

used  entirely  as  motive  power,  compressed  air  may  be  used  en- 
tirely, or  there  may  be  a  combination  of  steam  and  compressed 

air  used.  It  is  stated  that  while  working  with  this  combination, 
the  motor  attained  a  speed  of  fifty-five  miles  an  hour  during  a  re- 

cent test. 

J.  S.  Polk,  president  of  the  Des  Moines  Street  Railway  Com- 
pany, recently  delivered  an  address  on  the  subject  of  municipal 
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ownership,  before  the  Des  Moines  Union  Municipal  League.  Mr. 
Polk  is  opposed  to  municipal  ownership,  and  gave  a  number  of 
stiong  arguments  to  support  his  position.  Mr.  Polk  thinks  if 
municipal  ownership  of  public  plants  is  once  commenced,  it  will 
be  difficult  to  draw  a  dividing  line.  He  says  in  substance,  if  a 
city  can  own  its  electric  lighting  and  street  railway  plants,  it  may 
also  own  and  operate  hacks  and  transfer  wagons,  hotels,  banks, 
department  stores  and  every  other  business  carried  on  in  the  city, 
or  in  other  words  it  may  absorb  the  entire  business  of  the  city. 

It  is  evident  that  the  service  given  by  the  electric  cars  of  Brook- 
lyn, across  the  Brooklyn  Bridge,  is  extremely  popular,  as  all  the 

cars  crossing  the  bridge  are  usually  full  to  their  utmost  capacity. 

The  Third  Avenue  Railway  Employees'  Mutual  Relief  Associa- 
tion, of  New  York,  is  one  of  the  largest  and  most  prosperous  re- 

lief associations  connected  with  any  street  railway  in  the  country. 

The  treasurer's  report,  which  was  submitted  at  the  last  annual 
meeting  of  the  association,  showed  for  the  year  ending  February 
28,  1898,  gross  receipts,  $15,976;  disbursements,  $8758;  cash  on 
hand,  March  1,  1898,  $7218.  This  is  an  increase  in  surplus  of 

$2631  over  the  previous  year.  At  the  annual  meeting  the  follow- 
ing officers  were  unanimously  re-elected,  two  or  three  of  these 

gentlemen  also  being  officers  of  the  Third  Avenue  Railway  Com- 
pany: President,  John  H.  Robertson;  vice-president,  Isaac 

Hough;  treasurer,  J.  Beaver;  secretary,  Charles  C.  Swertfager; 

sergeant-at-arms,  Samuel  A.  Jessup. 

The  Brooklyn  Rapid  Transit  Railway  Company  has  recently 
made  a  number  of  changes  in  its  operating  department.  As  an- 

nounced in  another  column,  J.  T.  Whittlesey  has  resigned  as  chief 
engineer,  and  has  been  succeeded  by  J.  C.  Brackenridge.  The 
track  department  of  this  system  will  hereafter  be  combined  with 
the  electrical  engineering  department,  and  the  chief  engineer  will 

have  charge  of  all  construction  and  maintenance  of  track,  over- 
head line  work,  power  house,  repair  shops,  car  equipment  and 

buildings.  The  motor  repair  shops  and  the  car  cleaning  at  the 
various  depots  will  be  under  the  direction  and  control  of  the  gen- 

eral superintendent. 

The  Market  Street  Railway  Company,  of  San  Francisco,  Cal., 

has  issued  a  good-sized  circular,  giving  the  history  of  this  com- 

pany's experiments  with  different  kinds  of  fenders.  This  circular 
was  published  for  the  consideration  of  the  people  of  San  Fran- 

cisco, in  view  of  the  criticism  which  has  been  made  upon  the  Mar- 
ket Street  Railway  Company  for  not  providing  a  fender  that 

would  save  life  in  all  cases.  This  circular  proves  conclusively  that 
this  company  has  done  all  in  its  power  to  secure  a  perfect  fender, 
and  will  be  of  interest  to  all  street  railway  companies  that  are  in- 
teiested  in  the  fender  question. 

It  is  interesting  to  note  that  an  electric  railway  in  Ohio  is  being 
operated  entirely  under  the  management  of  a  woman.  C.  E. 
Mitchener,  the  owner  of  the  Tuscoraras  Railroad,  an  electric 
railway  in  Tuscaroras,  Ohio,  was  called  West  on  business  matters 
and  during  his  absence  has  placed  the  entire  management  of  the 
road  in  the  hands  of  his  daughter,  Miss  Mitchener. 

The  entire  street  railway  system  of  Houston,  Tex.,  which  is 
controlled  by  the  Houston  Electric  Street  Railway  Company, 
has  been  tied  up  by  a  strike  of  the  employees.  The  attitude  of 
the  strikers  has  been  so  threatening  that  the  company  has  not 
made  many  attempts  to  run  cars  as  proper  police  protection  could 
not  be  secured.  While  endeavoring  to  get  the  road  into  operation 
with  non-union  men,  H.  C.  Chase,  secretary  and  treasurer  of  the 
company,  was  badly  injured  on  the  head  by  a  striker. 

The  Legislature  of  New  Jersey  has  passed  a  bill  providing  that 
street  railroad  franchises  may  be  granted  for  a  term  of  seventy- 
five  years  by  ordinance,  and  that  the  company  receiving  the  same 

be  required  to  pay  a  percentage  of  the  annual  gross  receipts  to 
the  municipalities  through  which  the  road  passes. 

The  Cincinnati,  Newport  &  Covington  Railroad  Company  has 
recently  issued  its  annual  report  for  the  year  ending  December  31, 
1897.  This  report  is  printed  in  the  form  of  an  exceedingly  tasteful 
little  pamphlet,  which  is  bound  in  heavy  yellow  paper  with  deckel 
edge.  The  report  shows  that  the  gross  earnings  for  1897  were 
$638,477;  operating  expenses,  $427,280;  net  earnings  $211,197; 
and  net  surplus,  $28,125.  Ratio  of  operating  expenses  to  gross 
earnings  was  47.83  per  cent. 

The  Metropolitan  Street  Railway  Company,  of  New  York,  does 
not  require  collateral  or  bonds  from  its  employees  when  they 
enter  its  service,  except  a  deposit  of  $2  for  badge,  buttons  and 

a  conductor's  punch;  the  deposit  being  returmd  to  the  men  when 
they  leave. 

Foreign  Notes 

It  is  interesting  to  note  that  the  tramway  lines  of  Buenos  Ayres, 
S.  A.,  are  deriving  quite  an  income  from  the  rent  of  advertising 
space  in  their  cars.  The  advertising  privileges  are  all  leased  to 
one  company,  which  sub-leases  the  spaces  in  the  different  cars. 
The  rates  charged  to  merchants  for  advertising  in  the  different 

companies'  cars  are  as  follows: 
No.  of  Terms  for  Passengers. 

Companies.  Coaches.  12  Months,  per  Month. 
Anglo-Argentina   450            $300  2.274.804 
Gran  Nacional   220              200  819.316 
La  Nueva   120             160  341,723 
B's  A's  &  Belgrano   130              180  475.172 
Metropolitano   70              120  279.512 
La  Capital   70             120  283.614 
A  great  many  European  firms  carry  cards  in  the  cars  of  this 

city  as  well  as  the  local  merchants. 

The  municipal  authorities  at  Warsaw,  Russia,  are  inviting  pro- 
posals for  supplying  the  town  with  electrical  power  for  purposes 

of  lighting,  tramways,  etc.  Applications  should  be  addressed  to 
the  president  of  the  town  of  Warsaw,  from  whom  particulars  can 

be  obtained.  As  the  proposals  will  not  be  considered  until  Aug- 
ust there  is  ample  time  for  the  American  manufacturers  and  con- 

tractors to  submit  their  prices  after  the  rules,  regulations  and 
conditions  have  been  sent  them. 

The  annual  report  of  the  Dunedin  Street  &  Suburban  Tram- 
way Company,  New  Zealand,  for  the  year  ending  Nov.  30,  1897, 

shows  receipts  from  passengers  and  mails  to  have  been  £20,528 
15s.;  receipts  from  other  sources,  £397  5s,  making  a  total  of 

£20,926  is.  The  operating  expenses  were  £18,433  l7&',  surplus, 
£2492  4s.  This  shows  an  increase  of  revenue  over  last  year  of 
£2714  14s. 

La  Capital  Tramways  Company,  Ltd.,  has  been  registered 
by  Budd  &  Company,  24  Austin  Friars,  London,  E.  C,  with  a 
capital  of  £100,000,  to  acquire  the  benefit  of  a  certain  tramway 
concession  granted  by  the  municipality  of  Buenos  Ayres,  in  the 
Argentine  Republic,  for  the  construction  and  working  of  tramway 
lines  in  the  city  of  Buenos  Ayres,  from  a  point  on  the  tramway 
system  of  La  Capital  Tramways  Company,  to  Mataderos,  to  un- 

dertake and  carry  on  the  same,  to  work  such  tramways  by  horse, 
steam,  electrical  or  other  power,  and  to  carry  on  the  business  of 
an  electric  light  and  power  company. 

The  Gas  and  Electric  Committee  of  Bradford,  England,  has  ar- 
ranged to  commence  laying  supply  cables  in  connection  with  the 

projected  electric  tramways  to  Great  Horton  and  Bolton.  At  the 
same  time  provision  will  be  made  for  lighting  the  routes  by  elec- tricity. 
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The  Manaos  Railway  Company  has  been  incorporated  under 
the  laws  of  the  State  of  New  York  to  construct  and  operate  20 
miles  of  steam  or  electric  railroad  in  the  city  of  Manaos  and  else- 

where in  the  State  of  Amazonas,  Brazil.  The  capital  stock  is 
said  to  be  $500,000.  The  directors  are  A.  J.  Moxham,  of  Lorain, 

O.;  A.  N.  Brady,  of  Albany,  N.  Y.;  C.  R.  Flint  and  E.  C.  Con- 
verse, of  New  York  City;  J.  W.  Scott,  of  Orange,  N.  J.,  and  F. 

E.  Hebbelthwaite,  of  Manaos,  Brazil. 

A  report  recently  submitted  to  Parliament  shows  that  there 
were  on  June  30,  1897,  1031  miles  31  chains  of  tramways  open  in 
the  United  Kingdom,  367  miles  63  chains  belonging  to  local 
authorities,  and  663  miles  48  chains  belonging  to  companies  and 
other  bodies.  On  tramways  belonging  to  local  authorities  there 

had  been  a  capital  expenditure  on  lines  and  works  open  for  traf- 
fic of  £3,222,438,  with  a  total  expenditure  on  capital  account  of 

£4,459,488.  On  tramways  belonging  to  other  than  local  authori- 
ties there  had  been  a  capital  expenditure  on  lines  and  works  open 

for  traffic  of  £8,177,735,  with  a  total  expenditure  on  capital  of 
£  10,405,622. 

At  a  recent  meeting  of  the  Matlock,  Eng.,  Town  Council,  Sir 
George  Newnes  presented  the  undertaking  known  as  Matlock 
Cable  Tramway  Company  to  the  town.  The  gift  is  worth  £20,000, 
and  was  unanimously  accepted. 

An  electric  tramway  running  east  and  west  across  Berlin,  Ger- 
many, taking  in  the  Leipziger  Strasse  and  traversing  the  Pots- 

damer  Platz,  the  busiest  thoroughfares  in  the  city,  was  recently 
put  in  operation. 

Chilian  parties  have  recently  formed  a  company  in  London  to 
light  Santiago  with  electricity,  and  also  to  run  the  present  horse 
car  lines,  at  the  same  time  furnishing  power  to  industries  de- 

pending on  coal.  Another  company  is  at  present  being  formed 
for  the  same  object  for  the  port  of  Valparaiso.  This  latter  city  has 

a  population  of  100,000  and  Santiago  200,000.  It  is  generally  be- 
lieved that  these  companies  will  give  an  impetus  to  the  use  of  elec- 
tricity, and  although  British  capital  will  back  the  enterprises  Amer- 

ican manufactured  material  will  be  much  used. 

The  Town  Council  of  Bristol,  Eng.,  has  appointed  a  committee 
to  renew  negotiations  with  the  Tramways  Company  with  refer- 

ence to  the  electrical  equipment  of  the  tramways  now  worked  by 
horses.  The  company  has  a  bill  in  Parliament  asking  for  powers 
for  this  purpose,  and  they  will  persevere  with  it  whatever  attitude 
the  corporation  assumes. 

Consul  Jackson,  of  Cognac,  France,  reports  that  the  city  of  Ni- 
ort  proposes  to  construct  an  electric  railway  and  to  light  its  streets 
with  electricity.  Communications  should  be  addressed  to  Mon- 

sieur le  Maire  de  la  Ville  de  Niort,  Deux-Sevres,  France.  There 
is  also  a  movement  on  foot  to  connect  La  Rochelle  and  La  Pal- 

lice,  by  an  electric  line  2^/2  miles  long.  Communications  should 
be  addressed  to  Monsieur  P.  W.  Morch,  Chamber  de  Commerce, 
La  Rochelle,  France. 

An  electric  tramway  is  projected  in  Yarmouth,  Eng.  The  Yar- 
mouth &  Gorleston  Tramway  Company  proposes  buying  up  a 

local  omnibus  company,  and  transforming  the  stables  into  an 
electric  generating  station. 

A  resolution  has  been  passed  by  the  stockholders  of  the  Bristol 
Tramway  and  Carriage  Company  (Ltd.),  of  Bristol,  England, 
looking  to  the  conversion  of  the  present  horse-car  lines  to  elec- 

tricity and  the  extension  of  the  present  routes.  C.  H.  Low  is 
chairman. 

Foreign  Tramway  Visitors 

A  party  of  four  engineers  of  the  Chemin  de  Fer  D'Orleans,  of 
Orleans,  France,  is  now  in  the  United  States  making  a  very 
extensive  inspection  of  electric  railways  and  also  investigating 

the  advantages  of  equipping  railroads  already  operating  by  steam 
with  the  third  rail  electric  system.  The  names  of  the  engineers 
arc  Victor  Sabourct,  Henry  Valton,  Charles  De  Fremenville  and 
Alfred  Hibertz.  It  is  stated  that  if  these  gentlemen  find  that  the 
problem  of  equipping  steam  roads  with  electricity  has  been  suc- 

cessfully solved  in  this  country,  that  electricity  will  be  introduced 
to  a  large  extent  on  the  steam  roads  of  France. 

Electrical  Orders  from  South  America 

A  New  York  daily  newspaper  prints  the  following:  "Constant 
orders  are  being  received  from  the  Argentine  Republic  for  electri- 

cal material  of  every  description;  and,  as  the  developments  in  this 
line  are  being  undertaken  with  considerable  energy,  parties  well 
informed  on  the  subject  say  that  the  continuance  of  trade  will  be 
uninterrupted  so  long  as  the  prices  of  the  American  manufacturers 
can  advantageously  compete  with  those  of  European  makers. 
What  the  Americans  should  try  t<>  increase  in  the  electrical  line 
with  Argentina  is  telephone  and  telegraph  supplies.  Communi- 

cations received  show  that  England  still  controls  more  than  75 
per  cent  of  the  trade.  In  the  large  apparatus  for  electric  lighting 
and  railway  work,  however,  America  is  making  good  progress 
at  securing  the  trade.  American  manufacturers  have  already 
equipped  the  largest  electrical  roads  in  the  country.  The  last 
report  shows  that  American  supplies  are  being  almost  exclu- 

sively used  in  the  equipment  of  La  Capital  electrical  railway 
of  Buenos  Ayres.  The  rails  are  9-in.  90-lb.  grooved  girder, 
made  by  the  Johnson  Company;  the  bonds,  Edison-Brown  plastic 
and  Syracuse  soldered;  the  entire  rolling  stock  was  built  by  the 
J.  G.  Brill  Company,  is  mounted  on  Brill  trucks  and  equipped 
with  General  Electric  motors.  The  iron  poles  were  furnished 
by  Morris  Tasker  &  Company,  and  the  overhead  material  by  the 
H.  W.  Johns  Company.  In  the  power-house  three  vertical  Ball 
&  Wood  engines  are  coupled  direct  to  Walker  generators  of  300 
k.w.  each.  Steam  is  supplied  by  four  Stirling  boilers  of  250  h.p. 
each.  The  plant  includes  Green's  fuel  economizer,  Conover's 
condenser  and  two  Worthington  pumps.  A  portion  of  the  system 

is  already  in  operation  with  41  cars." 

Death  of  Nelson  W.  Perry 

Mr.  Nelson  W.  Perry,  at  one  time  editor  of  "Electricity,"  and  a 
very  well  known  electrical  investigator,  died  at  his  home  in 

Brooklyn,  N.  Y.,  on  Sunday  evening,  March  27,  at  7  o'clock. 
Mr.  Perry  was  performing  an  experiment  in  a  dark-room,  and 
accidentally  drank  a  glass  of  bichromate  of  potash  thinking  it  was 
a  glass  of  water. 

Consolidation  in  New  Jersey 

The  stockholders  of  the  Consolidated  Traction  Company,  of 
New  Jersey,  on  March  28,  voted  to  lease  their  franchises  and  plant 
to  the  North  Jersey  Street  Railway  Company.  The  leased  com- 

pany is  capitalized  at  $15,000,000,  and  the  lease  provides  for  a 
guaranteed  dividend  of  at  least  2  per  cent  for  the  first  year  and  a 
slight  annual  increase  for  eight  years.  When  the  lease  is  con- 

summated, which  will  be  in  the  course  of  a  few  weeks,  the  North 
Jersey  Company  will  control  all  the  trolley  lines  in  the  northern 
part  of  the  State  with  the  exception  of  those  operated  by  the 
North  Hudson  County  Railway  Company  in  Hoboken,  Jersey 
City  Heights,  and  the  northern  section  of  the  county. 

New  York  Electrical  Society 

The  New  York  Electrical  Society,  one  of  the  best-known  so- 
cieties of  its  kind  in  this  country,  was  organized  in  1881  for  the 

advancement  of  electrical  knowledge  and  the  study  of  electrical 
and  other  scientific  phenomena.  In  carrying  out  this  purpose  the 
endeavor  of  the  officers  of  the  society  has  been  to  make  it  a  help 
and  a  stimulus  to  young  electricians  and  an  up-to-date  means  for 
the  general  public  of  discussing  and  illustrating  the  most  recent 
and  interesting  developments  in  electrical  work.  Any  person  of 
good  repute  who  is  connected  with  or  interested  in  electrical  work 
is  eligible  for  admission  to  the  society. 
The  New  York  Electrical  Society,  in  accordance  with  its  aim 

to  be  of  the  greatest  possible  value  to  the  electrical  industry,  has 
taken  a  great  interest  in  the  electrical  exhibition  to  be  held  May 
2  to  May  31,  1898,  at  the  Madison  Square  Garden,  New  York, 
and  this  exhibition  will  be  held  under  its  auspices.  The  society  has 
recently  issued  a  neat  circular,  giving  a  list  of  the  subjects  which 
have  been  treated  at  its  principal  meetings. 
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Rail  Bonding  as  a  Power  Saver* 

By  H.  C.  Chase 

I  believe  that  few  managers  of  street  railways  realize  what 
their  loss  on  account  of  poor  bonding  amounts  to  annually.  The 
losses  appear  in  various  ways,  principally,  of  course,  in  the  direct 
loss  due  to  energy  required  to  overcome  the  resistance  in  the 
track.  On  many  roads  with  a  station  voltage  of  550  the  average 
over  the  whole  line  is  not  over  400,  or  a  direct  loss  of  27.8  per 
cent,  while  at  distant  points  it  may  be  as  low  as  350  or  300  volts, 
a  direct  loss  of  36.3  and  45.4,  respectively.  Let  us  consider  what 
a  loss  of  15  per  cent  on  the  track  means  to  the  railway  company  in 
dollars  and  cents.  Take  a  road  operating  twenty-five  cars  daily, 
and  assuming  that  fuel  costs  $1.25  per  car  per  day,  or  $31.25  as 
total  cost  per  day,  which  will  give  us  $11,426.05  annually.  Now, 
15  per  cent  saved  on  this  amount  equals  $1,710.92  annually,  or  5 
per  cent  on  an  investment  of  $34,218.75.  In  addition  to  the  di- 

rect loss  above  referred  to  in  fuel  there  are  losses  due  to  burning 
out  of  the  electrical  equipment,  an  item  hard  to  estimate,  but  it 
is  safe  to  say  that  75  per  cent  of  the  burn-outs  of  armatures  and 
fields  on  electric  cars  are  due  to  the  insulation  on  wires  becoming 
ovei heated,  and  therefore  are  weakened  by  being  subjected  to  a 
current  for  which  they  were  never  intended.  A  motor  wound  for 
500  volts  to  develop  25  h.p.  requires  37.3  amps.  It  will  carry 
that  amount  of  current  without  injurious  effect,  but  to  do  the 
same  work  with  only  300  volts  requires  62  amps.,  a  current  for  which 
che  motor  and  fields  were  never  intended,  and  which  they  cannot 
stand  for  any  length  of  time  without  danger  of  the  resistance 
becoming  injured  through  excessive  heating. 
The  Houston  Electric  Street  Railway  Company  is  using  No. 

o  tinned  copper  wire,  with  19-32-in.  channel  pins.  Nearly  two 
years  ago  we  placed  some  bare  copper  and  tinned  copper  No.  o 
bonds  in  our  track  as  an  experiment.  I  recently  took  pains  to 
look  at  them.  The  bare  copper  wire  was  nearly  eaten  through  by 
corrosion.  The  tinned  copper  wire  was  as  bright  and  perfect 
as  the  day  it  was  placed  in  the  track.  We  are  using  the  bonds 
both  alongside  and  underneath  the  fish-plates.  We  find  that  if 
special  care  is  used  in  drilling  the  rails,  inserting  wire  and  chan- 

nel pins,  driving  flush  to  web  of  rail,  there  is  little  chance  for 
n  oisture  to  enter.  During  the  month  of  January  we  had  two  or 
ihree  blocks  of  double  track  removed  and  replaced  with  60-lb. 
:5teel,  operating  cars  on  both  sides  of  reconstruction  work.  Be- 
fjie  the  completion  of  track  and  bonding  our  ampere  meter 
indicated  500.  After  completion  of  track,  and  thoroughly  bond- 

ing the  same,  our  meter  showed  an  average  of  450,  a  reduction  of 
50  amps.,  and  a  saving  of  10  per  cent,  lessening  the  load  to  the 
generator,  consequently  reducing  the  fuel  expense.  This  proved 
to  us  what  we  could  do  on  one  line  by  thoroughly  bonding  the 
track. 
We  have  double  bonded  the  track  entering  both  ends  of  the 

car  shed,  also  all  lines  in  close  proximity  to  the  power  station, 
In  addition  we  run  an  overhead  No.  0000  ground  feeder,  tapping 
the  different  lines  at  equal  points  and  the  belt  lines  on  all  sides, 
and  we  find  our  fuel  bill  has  been  reduced  30  per  cent,  and  the 
load  easy  to  carry  and  comparatively  free  from  violent  fluctua- 

tions. Our  Franklin  Street  line  runs  close  to  the  power  house, 
and  several  lines  are  connected  with  it.  We  double-bonded  each 
joint  on  this  line.  When  we  reached  San  Jacinto  Street,  three  blocks 
from  the  power  house,  the  ends  of  the  rails  commenced  to  arc. 
and  it  was  with  great  difficulty  our  men  could  drill  the  rails  and 
insert  the  bonds.  After  the  remaining  three  blocks  had  been 
thoroughly  bonded,  the  drop  in  the  load  at  the  power  station 
was  perceptible  at  once,  showing  conclusively  the  necessity  of 
good  ground  return.  We  have  had  some  trouble  in  keeping  our 
overhead  ground  feeders  connected  with  the  rail.  Thev  have 
been  burned  off  several  times  at  the  rail  connection.  We  find- 
the  trouble  was  caused  by  using  too  small  contact,  and  accord- 

ingly we  increased  the  contact  circuit  by  attaching  the  ground 
feeders  to  both  rail  and  bond  wires,  and  have  had  no  trouble  since 
this  was  done. 

Rail-bonding  as  a  power  saver  depends  upon  the  following 
three  points:  first,  bonds  to  be  of  ample  capacity;  second,  per- 

fect connections;  third,  large  contacts. 

Trucks  and  Their  Maintenance* 

By  George  D.  Hartson. 
The  truck  bears  about  the  same  relation  to  the  equipment  of  a 

car  as  the  management  does  to  the  road:  it  receives  the  blows, 
shocks  and  strains  from  the  hard  conditions  in  which  it  may  be 
*  Abstract  of  paper  read  at  the  Meeuiug  of  the  Texas  Street  Railway  Associ- tfqn. 

placed  and  delivers  them  softened  and  equalized  to  the  traveling 
public  in  the  form  of  comfort  and  pleasure.  It  is  the  court  where 
justice  is  turned  to  mercy. 

The  first  or  incipient  attempts  at  trucks  were  simply  pedestal 
boxes  fastened  to  the  car  body  to  furnish  bearings  for  the  axles, 
but  now  they  are  built  to  support  and  strengthen  the  car  sills  and 
protect  the  car  and  its  load  from  the  blows,  jars  and  strains  of 
severe  service.  Much  work  and  cost  of  maintenance  can  be  saved 
by  a  careful  selection  when  getting  equipment. 

The  first  quality  to  look  for  is  strength — ability  of  the  parts  to 
hold  up  and  last.  They  should  be  braced  so  strong  that  they  will 
stay  in  line  and  hold  the  wheels  in  line  both  on  straight  track 
and  in  going  around  curves.  It  is  almost  certain  that  sharp 
flanges  and  double  treads  are  caused  by  the  trucks  allowing  the 
wheels  to  get  out  of  line. 
The  second  is  simplicity.  A  solid  side  bar  is  better  than  one 

built  up  of  pieces  bolted  or  riveted  together,  for  it  is  almost 
needless  to  remind  you  that  every  bolt,  nut,  rivet  or  joint  calls  for 
inspection  and  attention  or  it  will  be  only  a  matter  of  time  when 
they  will  work  loose  and  repairs,  if  not  worse,  will  be  necessary. 
The  fewer  pieces,  the  less  attention  will  be  required. 

The  third  point  is  convenience.  Some  trucks  seem  designed  so 
that  you  can  only  get  at  the  renewable  parts  in  your  mind  and 
hardly  with  tools.  To  hang  a  motor  it  is  necessary  to  take  off 
the  car  body,  and  to  replace  a  pair  of  worn-out  wheels  will  take 
all  hands  half  a  day,  and  to  renew  a  brake  shoe  the  car  has  to  go 
over  the  pit.  Motors  must  be  inspected  and  overhauled,  wheels 
will  wear  out  and  must  be  changed,  and  brake  shoes  must  be  re- 

newed; and  speaking  of  brake  shoes — when  will  the  truck  maker 
win  the  lasting  gratitude  of  the  motorman  and  shopman  by  ar- 

ranging an  adjustable  brake  spring  to  let  out  as  the  shoe  wears 
thin?  Many  a  broken  brake  spring  and  many  a  cracked  rib  have 

been  the  results  of  the  usual  "once  for  all"  spring  in  common  use. 
The  spring  should  have  an  adjustment  of  at  least  iy2  in.  to  allow 
for  wear  of  the  brake  shoe  and  wheel. 

The  fourth  quality,  and  an  important  one,  is  its  riding  quality. 
Some  trucks  ride  easily  at  no  load  or  light  load,  and  others  ride 
easily  only  when  the  car  is  loaded.  A  happy  combination  is  one 
not  too  stiff  when  light  and  not  "hard  down"  when  loaded.  The 
springs  of  a  truck  should  have  a  short  memory,  a  pitch  hole  in 
the  track  should  not  he  repeated  over  and  over  again  by  the 
springs  after  the  rough  place  has  been  passed.  From  common 
practice  it  appears  necessary  to  have  both  coil  and  leaf  springs. 

The  area  of  brake  shoe  surface  should  be  sufficient  to  stop  the 
car,  but  not  enough  to  cause  the  wheel  to  slide.  Many  patterns 
of  shoes  could  be  shortened  with  safety  in  running  and  longer 
life  to  the  car  wheel. 
The  lubrication  of  the  axle  is  better  accomplished  by  oil  and 

wick  feed  than  by  heavy  grease.  Who  has  tried  roller  bearings 
and  gained  experience  from  their  use? 

In  closing,  I  will  suggest  a  question:  Why  can  there  not  be  a 
standard  axle — standard  in  length,  at  least,  if  it  is  impossible  to 
be  standard  in  diameter? 

Car  Bodies;  Their  Maintenance  and  Repair* 

by  Frank  e.  scovii.l. 
The  cost  of  maintenance  and  repairs  of  car  bodies  is  on  the 

same  basis  as  that  of  any  other  part  of  the  equipment,  a  great 
deal  depending  on  the  original  purchaser  and  the  honesty  of  the 
builder. 
To  maintain  car  bodies  properly  every  system  should  have  at 

least  one  extra  body  to  every  five  cars  in  service  in  order  to  be 
able  to  spare  one  or  more  at  any  time  for  repairs.  They  should 
be  frequently  examined  and  great  care  should  be  taken  to  pre- 

vent the  bodies  getting  loose  in  the  joints  or  otherwise  seriously 
injured  before  having  proper  attention,  as  in  that  case  the  expense 
of  repairs  will  be  much  greater  and  the  life  of  the  car  be  very  much 
reduced. 

Car  bodies  that  are  used  in  this  climate  must  of  necessity  have 
more  attention  and  greater  care  than  those  used  in  most  other 
parts  of  the  country,  owing  to  the  long  and  continued  hot  seasons. 
The  hot  sun  of  this  climate  is  exceedingly  hard  on  wood  work 
and  paints.  Continued  drought,  often  lasting  five  or  six  months 
at  a  time,  causes  joints  to  open  and  paint  to  crack  and  peel,  and  in 
many  sections  of  our  State  the  alkali  or  lime  dust  is  very  destruc- 

tive to  the  interior  finish  of  the  car,  and  experience  has  taught 
us  that  plush  or  cloth  cushions  are  in  all  cases  to  be  avoided. 

It  is  our  belief  that  the  only  way  that  car  bodies  can  be  prop- 
erly and  economically  maintained  is  to  put  them  first  in  as  good 

and  strong  condition  as  it  is  possible  to  do,  using  only  the  very 
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best  grades  of  materials,  including  paints  and  varnishes,  and  to 
employ  for  this  work  only  thoroughly  competent  workmen.  Cheap 
labor  is  always  dear  at  any  price.  To  paint  a  car  properly  is  an 
art  in  itself,  and  requires  judgment  and  experience.  A  few  cents 
added  to  the  cost  of  material  or  to  a  day's  labor  may  give  the 
car  an  extra  year  of  service. 

All  car  bodies  should  go  into  the  shop  once  each  month  and  have 
the  bolts  and  screws  tightened  up,  and  at  least  twice  each  year 
all  marred  and  grazed  spots  should  be  touched  up  with  paint  and 
the  body  be  given  two  coats  of  good  varnish.  This  will  preserve 
the  paint,  and  the  car  will  look  nearly  as  well  as  when  it  first 
came  from  the  repair  shop.  In  this  way  car  bodies  can  be  kept 
in  good  condition  for  four  or  five  years  even  in  a  climate  like  this. 
Owing  to  the  small  rail,  low  joints,  bad  track  and  generally 
faulty  construction,  which  is  the  rule  rather  than  the  exception 
in  the  cities  in  this  State,  it  is  especially  necessary  that  extraor- 

dinary care  and  diligence  should  be  used  in  the  repair  and  main- 
tenance of  car  bodies. 

When  first  appointed  superintendent  of  the  Austin  Rapid  Tran- 
sit Railway  I  found  the  cars  in  a  very  dilapidated  condition.  Five 

of  them  were  closed,  and  the  others  were  open  cars  rebuilt  and 
partially  closed.  We  have  rebuilt  the  closed  cars  after  a  style 
peculiarly  our  own,  and  which  we  find  excellently  adapted  to  the 
conditions  that  surround  the  operation  of  our  property,  but  which 
might  not  be  as  satisfactory  for  others  whose  necessities  are  not 
identical  with  ours.  We  are  fortunate  at  Austin  in  having  streets 
that  are  wide  enough  to  accommodate  the  travel  of  a  much 
larger  city,  and  the  few  extra  inches  taken  up  by  the  steps  of 
this  style  of  car  are  not  noticed  more  than  with  open  cars.  The 
balance  of  the  old  cars  were  turned  into  animal  cages  at  the  park 
and  sleeping  rooms  for  our  men. 
When  our  road  was  rebuilt  for  electric  service  pine  ties  and 

light  rails  were  used  and  after  five  years'  service  you  all  know the  result,  the  car  bodies  telling  the  tale.  The  consequence  was 

that  at  the  time  the  whole  system  was  like  the  wonderful  "one 
horse  shay,"  going  to  pieces  all  at  once.  Our  people  were  made  to 
realize  the  necessity  of  doing  something,  so  we  began,  a  little  at 
a  time,  and  now  we  are  in  a  fair  way  to  have  a  good  roadbed  and 
to  be  able  to  keep  up  our  rolling  stock  at  much  less  expense  than 
before,  we  having  used  over  18,000  cedar  ties  in  the  past  two  years. 

With  the  rebuilt  cars,  we  run  a  new  sill  under  the  entire  length 
of  the  car,  platforms  and  all.  This  had  to  be  done  on  the  first  three 
in  order  to  hold  them  together,  and  this  sill  has  an  iron  plate  % 
x  3l/2  ins.  bolted  on  the  outside  of  the  entire  length  of  the  sill,  thus 
making  a  strong  support  for  the  lookout  platforms.  The  first 
ones  of  this  style  have  been  in  service  for  over  a  year  and  a  half, 
averaging  140  miles  per  day  over  the  poorest  piece  of  our  track. 
To  operate  these  cars  we  use  a  single  G.  E.  800  motor  equipment, 
and  the  cars  to-day  show  no  signs  of  breaking  away  at  any  point. 
We  purchased  several  light  closed  second  hand  bodies  late  in  1896. 
We  ran  them  through  the  winter,  then  decided  to  rebuild  them 
after  the  manner  of  others  that  were  giving  such  excellent  satis- 

faction, and  to-day  our  closed  bodies,  excepting  two  purchased  in 
December  last,  are  after  this  style.  The  cost  of  this  work,  includ- 

ing material,  labor  and  supplies,  besides  adding  many  im- 
provements, was  a  trifle  over  $200  per  car,  and  the  first  cost  of 

these  bodies  to  us  delivered  in  Austin  was  not  that  much.  We 

consider  that  we  have  a  good  and  reasonably  cheap  lot  of  cat- bodies. 
You  will  notice  that  our  steps  are  the  same  as  the  running 

board  on  open  cars.  This  will  accommodate  about  as  many  pas- 
sengers to  and  from  our  parks  and  in  crowds  as  an  open  motor 

would,  and  remembering  that  we  take  power  on  a  meter  basis  we 
do  not  care  to  haul  trailers  more  than  is  absolutely  necessary  to 
accommodate  the  travel.  Some  of  you  will  ask,  are  you  not  more 
liable  to  accidents  by  this  manner  of  handling  passengers?  We 
answer  no,  as  the  facilities  for  hanging  on  are  just  the  same  as 
on  open  cars,  and  for  over  two  years  our  claims  for  damages  have 
been  less  than  $ioco  and  over  one-half  of  this  amount  was  due 
to  a  lady  falling  out  of  an  open  car,  and  the  balance  was  prin- 

cipally for  broken  vehicles,  etc.  We  operate  all  closed  motors 
with  fare  boxes  now,  and  use  trailers  with  conductors  when  nec- 
essary. 

It  is  my  belief  that  by  the  time  our  cars  now  in  use  are  worn 
out  there  will  be  great  improvements  in  the  construction  of 
bodies.  I  believe  that  steel  I-beam  construction  will  be  almost  ex- 

clusively used,  reducing  the  dead  weight  and  adding  much 
strength  to  the  bodies  at  possibly  a  smaller  first  cost  and  at  a 
greatly  reduced  maintenance  expense. 

There  has  been  a  disposition  in  the  pastonthe  part  of  our  Legis- 
lature to  somewhat  hamper  the  operation  of  street  railways,  and 

some  three  or  four  years  ago  there  was  introduced  in  the  Legisla- 
ture of  this  State  a  bill  to  force  all  systems  to  operate  either  open 

or  closed  cars  during  certain  months  of  the  year,  thus  necessi- 

tating a  double  equipment,  something  no  line  can  afford,  and 
had  this  measure  become  a  law  it  would  have. forced  us  to  mate- 

rially contract  our  service,  much  to  the  inconvenience  of  our  pa- 
trons and  at  a  material  loss  to  ourselves,  and  we  hope  that  every 

representative  of  a  street  car  line  in  Texas  will  make  it  his  busi- 
ness to  become  acquainted  with  the  member  of  the  Legislature 

from  his  district  and  so  educate  him  as  to  our  needs  and  to  the 

great  number  of  evils  that  now  surround  us  and  hamper  our 

growth  and  development  that  he  will  see  the  necessity  of  assist- 
ing us  rather  than  to  add  further  loads  to  our  already  overbur- 

dened shoulders.  Municipal  governments  also  seem  disposed  in 
some  cases  to  adopt  a  similar  course,  and  we  believe  as  much  to 
the  detriment  of  the  people  as  to  themselves. 

Ties,  Their  Life  and  Preservation* 
BY  D.  D.  WILLIS. 

The  tics  used  by  the  street  railways  of  our  State  are,  for  the 
most  part,  pine,  though  some  few  roads  have  in  the  past  few 
years  tried  other  woods.  When  the  San  Antonio  street  railway 
was  first  built  in  1877  a  part  of  the  track  was  put  down  on  sawed 
cedar  ties  6  ins.  x  4  ins.  x  6  ft.  When  the  road  was  equipped  for 
electric  traction  in  1890,  all  pine  ties,  7  ins.  x  6  ins.  x  6  ft.  were  put 
down.  In  1897,  when  a  system  of  sewers  was  being  constructed 
in  our  city,  some  of  the  old  cedar  ties  of  mule  car  days  were 
dug  up,  and  found  to  be  in  a  perfect  state  of  preservation,  after 
having  been  in  the  ground  20  years.  In  some  of  these  ties  the 
old  spikes  were  still  firmly  fastened,  and  the  ties  showed  the  saw 
marks  as  plainly  as  on  the  day  they  came  from  the  mill. 

In  low,  moist  climate,  cypress  ties  last  fully  as  well  as  cedar, 
but  in  a  dry  climate  they  are  no  better  than  sap  pine.  Good, 
heart  pine  ties  last  from  five  to  eight  years,  while  pine  ties  of 
young  trees,  even  with  some  heart,  last  no  better  than  those  of old  trees  of  all  sap. 

In  1894  our  company  purchased  quite  a  lot  of  cypress  ties,  and 
put  part  of  them  in  use  without  treating;  the  others  were  treated 
with  C.  A.  wood  preserver.  In  1897  we  took  out  some  of  both; 
those  that  were  not  treated  were  in  a  fair  state;  some  could  be 
put  back,  and  some  could  not;  those  that  were  treated  were  as 
good  as  when  first  put  down. 

One  reason  the  life  of  a  tie  is  longer  on  a  steam  than  a  street 
railway  is  that  only  the  centers  are  surfaced;  where  a  tie  is  cov- 

ered with  earth  in  its  entirety,  it  will  decay  much  more  rapidly 
than  where  only  partially  covered.  There  appears  to  be  a  great 
deal  of  rotten  lime  in  our  soil  that  causes  our  pine  ties  to  decay 
very  rapidly.  In  most  climates  a  well  seasoned,  white  oak  tie 

will"  last  well,  but  here  they  are  very  little,  if  any,  better  than  a  sap 
pine.  Bois  d'arc  and  mesquite  wood  are  both  said  to  make  fine 
ties,  though  I  cannot  speak,  from  experience,  of  either.  But  the 
best  tie  for  Texas  street  railways  is  the  red  mountain  cedar.  I 
know  there  are  some  objections  urged  against  them  by  some 
street  railway  managers,  but  we  have  given  them  a  fair  trial,  and 
I  know  they  are  good.  Some  say  they  will  split  when  spiked; 
this  is  true  to  some  extent,  though  the  percentage  of  ties  that 
will  split  in  spiking  is  very  small  indeed.  Others  say  they  will 
not  hold  the  spikes  after  being  down  a  short  while,  and  will  per- 

mit the  rails  to  spread.  This  has  not  been  our  experience;  we 
have  found  in  the  last  three  years  that  they  hold  well  even  on 
sharp  curves  where  the  strain  is  great.  The  supply  is  almost  un- 

limited in  this  State,  and  the  price  not  much  in  excess  of  treated 
pine,  or  other  ties,  and  when  one  considers  the  cost  of  labor  in  re- 

newals, say  every  six  years,  the  cost  of  the  cedar  tie  is  in  the  end 
much  cheaper,  as  I  am  satisfied  that  a  sound  cedar  tie,  8  ins.  x  10 
inc.  x  7  ft.  will  last  from  25  to  30  years. 
Our  company  treated  some  all  heart  pine  ties  with  C.  A.  wood 

preserver  in  1895,  put  on  at  200  deg.  F.,  and  I  very  recently  took 
up  some  and  found  them  perfect.  I  am  led  to  believe  from  this 
that  good  heart  pine  may  last  well  if  properly  treated,  though  I 
cannot,  from  experience,  say  how  long,  as  I  can  with  cedar,  for 
I  have  talked  with  several  old  residents  of  our  city,  who  tell  me 
that  they  know,  personally,  of  cedar  posts  that  have  been  set  25 
years  and  are  still  perfect,  and  while  this  is  not  personal  experi- 

ence, still  I  am  satisfied  it  is  true.  To  all  who  are  able  to  obtain 
them,  I  would  say  ;  buy  a  good  heart,  red  mountain  cedar  tie,  8  ins. 
x  10  ins.  x  7  ft.;  use  Goldie  spikes,  and  a  good  roadbed  of  about  10 
ins.  of  gravel,  and  your  track  repairs  will  be  light  during  the  years 
to  come.  To  those  not  able  to  obtain  cedar,  buy  a  good  heart 
h  ng  leal  pine  tie,  7  ins.  x  8  ins.  x  8  ft.,  treat  it  well  with  C.  A. wood 
preserver,  and  with  a  good  roadbed,  I  am  sure  you  will  obtain 

good  results. There  is  110  economy  in  putting  down  cheap  ties.  The  cost  of 
labor  alone  in  renewals  will,  in  10  years,  be  more  than  double 
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the  cost  of  good  cedar  or  treated  pine  ties.  A  good  roadbed  is  one 
of  the  essential  parjs  of  any  railway,  be  it  steam  or  electric,  and 
without  good  ties,  this  cannot  be  obtained. 

There  are  in  use  quite  a  number  of  wood  preservers;  of  their 
merits  I  cannot  speak,  except  as  to  one,  and  that  is  the  C.  A. 
wood  preserver,  or  carbolinum.  This  I  know  to  be  good.  We 
think  so  well  of  it  that  we  use  it  on  all  bridge  and  culvert  tim- 

ber and  on  all  of  our  poles,  or  rather  those  parts  of  our  poles  that 
go  into  the  ground.    The  only  objection  we  have  to  it  is  its  cost. 

then  oscillate  as  might  be  expected  where  a  car  has  an  even  and 
moderate  overhang. 

Oscillation  of  Cars 

By  John1  A.  Brill. 
In  the  January  number  of  the  Street  Railway  Journal  an 

article  appeared  which  was  devoted  largely  to  the  subject  of  the 
oscillation  of  four-wheeled  cars.  It  was  scientific  on  its  face, 
and  made  the  usual  parade  of  grammar  school  mathematics.  At 
first  glance  it  had  the  appearance  of  respectability.  It  is  an  un- 

fortunate article,  however,  because  the  author  demonstrates  that 
he  does  not  know  how  a  car  oscillates.  One  could  almost  be- 

lieve that  he  had  never  ridden  on  one  nor  seen  one  in  motion. 
This  is  the  charitable  view  to  take  of  the  case.  If  this  brave  sci- 

entific statement  was  made  by  one  familiar  with  the  operation 
of  street  cars,  his  mind  must  be  in  a  state  of  confusion  bordering 
upon  lunacy. 
A  street  car  carried  on  four  wheels  and  having  overhanging 

ends  oscillates  when  in  motion,  but  the  oscillation  does  not  take 
place  about  its  center  of  gravity.  It  moves  about  its  points  of 
support  and  the  center  of  gravity  rises  and  falls  or  moves  longi- 

tudinally as  the  axes  of  revolution  change  their  location.  The 
height  of  the  load  has  very  little  influence  upon  the  oscillation, 
hence  the  double-deck  car  does  not  present  greater  difficulties  in 
this  line  than  a  car  of  the  same  length  of  overhang  and  the  same 
weight  of  car  and  load. 
To  understand  this,  we  must  inquire  why  and  how  a  car  pitches 

or  oscillates  under  any  conditions.  The  first  step  is  for  a  wheel 
or  pair  of  wheels  to  drop  into  a  low  spot,  say  a  joint.  The  load 
falls  and  the  overhang  end,  moving  through  a  considerably  greater 
distance  than  the  top  of  the  spring,  obtains  a  great  increase  of 
momentum.  This  still  further  compresses  the  spring  and  brings 
the  movement  of  the  end  to  a  maximum  in  a  downward  direction. 
This  movement  must  take  place  from  the  point  of  support  of  the 
car  body,  which  is  at  the  other  end  of  the  car,  and  is  furnished 
by  the  spring,  which  spring  depends  very  much  upon  the  char- 

acter of  those  used  in  the  upper  and  lower  spring  bases. 
Here  some  mention  must  be  made  of  the  fact  that  general  four- 

wheeled  trucks  have  two  spring  bases.  One  of  these  is  that 
formed  by  the  journal  springs,  and  the  length  of  this  base  is  of 
great  importance.  If  these  springs  are  soft,  the  car  will  rock 
and  oscillate  upon  them  without  regard  to  the  length  of  base 
provided  by  the  body  springs.  In  many  instances  cars  with  ap- 

parently very  long  spring  bases  pitch  and  oscillate  in  a  most  sur- 
prising manner,  as  in  the  case  of  the  cars  mentioned  in  the  arti- 

cle referred  to.  The  reason  is  found  in  the  soft  springs  of  the 
lower  spring  base  and  the  short  length  of  the  base  itself.  The 
ends  of  the  car  rise  and  fall  with  the  opposite  end  pivoted,  as  it 
were,  in  the  springs  under  it.  At  the  same  time  the  center  of 
gravity  of  the  car  moves  back  and  forth  nearly  in  a  horizontal 
direction.  Practically  the  rapid  movement  of  the  car  results  in  its 
oscillating  about  a  point  at  the  level  of  the  springs  centers  and 
midway  of  the  car  body. 
The  reasoning  of  the  article  has  no  application  to  the  mo- 

lions  of  double  or  single  deck  cars,  The  mathematics  might 
prove  something  if  the  body  of  the  car  was  hung  on  trunnions, 
whose  axis  passed  through  the  center  of  gravity.  It  is  not  yet 
the  fashion  to  hang  cars  on  trunnions  4  ft.  6  ins.  from  the  line  of 
the  rails. 

The  cars  fitted  with  the  "under  tension  springs"  "pitch  and 
scind,"  as  a  sailor  would  say,  like  a  ship  at  sea,  as  soon  as  the 
speed  passes  the  most  moderate  limit.  This  is  noticed  on  all  ex- 

cept the  very  best  track.  The  theory  of  the  article  is  wrong,  and 
the  construction  is  as  bad.  No  conception  of  the  true  mechanical 
principles  of  a  four-wheeled  truck  appears  to  have  been  enter- 

tained by  either  the  writer  or  the  builder.  The  pe.rsistent  gal- 
loping or  oscillation  of  these  trucks  is  a  sufficient  proof  of  this. 

In  construction,  the  springs  which  most  easily  dance  or  os- 
cillate are  placed  where  the  tendency  to  oscillate  is  greatest, 

while  the  springs  which  would  greatly  resist  this  tendency  are 
placed  where  they  are  least  needed.  The  half  elliptic,  which  in 
itself  refused  to  oscillate  regularly,  is  not  used  at  all.  Again 
upon  the  journal  a  soft  spring  is  used,  much  softer  and  more 
flexible  than  those  of  the  truck  frame.  The  result  of  this  is  to 
make  all  the  oscillation  take  place  upon  the  journal  springs. 
Though  the  trucks  may  normally  have  a  large  spring  base  and 
be  expected  to  ride  steadily,  yet  by  this  misplacement  of  the 
spring  capacity  it  will  be  carried  on  a  very  short  one,  and  it  will 

Long  Distance  Test  of  the  Patton  Motor 

The  most  thorough  test  to  which  the  Patton  motor  has  ever 
been  put  was  made  on  March  20  and  21.    The  system  is  in  use 

PATTON  MOTOR 

on  the  Cedar  Falls  (la.)  &  Normal  Railway,  and  the  motor  tested 
was  sent  to  take  the  place  of  one  running  temporarily  on  the 
above-named  line. 

Instead  of  shipping  the  motor  on  board  train  as  usual,  it  was 
decided  to  run  it  over  the  tracks  of  the  Great  Western  Railway. 
The  start  was  made  from  Forest  Home,  five  miles  out  of 

Chicago,  at  6:10%  A.  M.  on  Sunday  morning.  As  the  motor  pro- 
ceeded as  an  "  extra,"  it  was  necessary  to  make  many  stops  to 

allow  the  regular  trains  to  pass.  At  Dubuque,  la.,  a  stop  was 
made  over  night.  The  entire  trip  of  274.1  miles  was  made  without 
a  mishap  to  the  machinery  beyond  the  heating  of  two  rear  truck 

journals. The  distance  and  the  average  speed  in  miles  per  hour  between 
stations  is  shown  in  the  following  table.  The  average  speed  per 
hour  includes  the  intermediate  stops,  but  does  not  include  the 
stops  at  stations. •>     9  a 

Distance  „StJO 

Station.         in  miles.  M— ^3  — 2  a  h  « 

t>  a  o 
Forest  Home   0.0  0.0 
BellewooJ   2.7  9.6 
St.  Charles   22.6  15.5 
Sycamore   20.6  16.6 Zindewood   18.5  18.5 
Stillman  Vy   8.4  16  8 
Byron   4.5  16.3 
S.  Freeport           ...  18.7  170 
Stockton   243  17.6 
Rodden   18  9  18.9 
Aiken   6.5  15.6 
Galena  J   14  11. 2 

Distance  «  <8  «J  o 

Station.         in  miles, 

>  o  o 
Fairground   17.0  13.9 
Durango   5.5  13  2 
Graf   8.0  142 
Farley   8.3  12.4 
Dyersville   6.2  19.8 
Thorpe   18.0  17.6 
Dundee   4.9  22.6 
Aurora   100  16.5 
Oelwein   10  o  17.8 
W.  Waterloo   26.7  19.2 
Wilson  J   5.3  14.9 
Cedar  Falls   7.1  10.9 

By  reference  to  the  above,  it  will  be  seen  that  the  longest  run 
without  a  stop  was  26.7  miles  and  at  a  speed  of  19.2  miles  an  hour. 
The  fastest  run  was  for  a  distance  of  4.9  miles  at  22.6  miles  per 
hour.  The  total  running  time  for  the  274.1  miles  was  16  hours 
4554  minutes  or  an  average  of  16.36  miles  per  hour  for  the  trip. 
The  motor  weighed  at  Dubuque  33,250  lbs.  Seven  passengers 
were  carried  from  Chicago  to  Dubuque  and  five  from  Dubuque  to 

Cedar  Falls;  a  member  of  the  Street  Railway  Journal's  staff 
accompanied  the  motor  from  Chicago  to  Cedar  Falls  in  order  to 
secure  the  data  contained  herein. 
A  total  of  58  gal.  of  gasoline  were  consumed.  The  Standard 

Oil  Company  quotes  this  at  5  cents  per  gallon  laid  down  in  car- 
load lots  in  Chicago.  At  this  price  the  expense  for  fuel  for  the 

trip  was  $2. go,  1  1-17  cents  per  car  mile  or  $.00064  per  ton  mile. 
The  old  motor  running  at  Cedar  Falls  is  said  to  have  run  the 

last  forty  days  without  losing  a  trip. 
The  car  just  tested  was  equipped  with  testing  instruments  which 

showed  the  pressure  of  the  storage  battery  to  be  1.2  volts  per 
cell  at  the  end  of  the  run.  The  engine  was  shut  down  at  all 
stations  where  a  stop  of  more  than  ten  minutes  was  made. 
The  car  in  question  is  17  ft.  8  ins.  long,  over  all;  is  equipped 

with  a  McGuire  truck,  two  Westinghouse  motors,  a  25  h.p.  gaso- 
line engine,  direct  connected  to  a  dynamo  and  a  storage  battery 

of  ninety-eight  cells.  The  accompanying  illustration  shows  the 
general  appearance  of  the  Patton  motor. 
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Handling  Ore  on  an  Electric  Road 

The  accompanying  illustration  shows  a  train  of  motor  and 
freight  cars  which  is  employed  for  handling  ore  on  the  lines 
of  the  Butte  Consolidated  Railway  Company,  of  Butte,  Mont. 
The  cut  shows  the  train  at  the  foot  of  a  n  per  cent  grade,  the 
front  car  being  on  the  commencement  of  a  9  per  cent  grade. 
The  cars  are  each  loaded  with  eleven  tons  of  ore  and  it  will  be 
seen  there  are  five  trail  cars  and  four  motor  cars.    The  train  is 

rail.  At  the  corner  posts  long  angle  irons  secure  the  plates  and 
take  a  long  bearing  on  them.  On  the  outside  of  the  cars  a  wide 
and  deep  corner  plate  of  pressed  steel  covers  the  joints  between 
the  letter  board,  corner  post  and  the  head  pieces.  These  corner 
pieces  not  only  impart  a  great  strength  to  that  part  of  a  car  cor- 

ner which  is  usually  weak,  but  they  add  greatly  to  the  durability 
by  protecting  the  joints  from  the  entrance  of  water.  At  the  pan- 

els and  belt  rail  there  are  other  plates  completely  defending  all 
the  joints.   The  straps  on  the  belt  rails  and  other  straps  as  far  as 

made  up  with  two  motor  cars  in  the  center,  one  at  the  front  and 
one  near  the  rear. 
The  trucks  in  use  on  the  motor  cars  were  furnished  by  the 

Peckham  Motor  Truck  &  Wheel  Company,  and  the  car  bodies 
were  built  by  the  Ramapo  Iron  Works. 

Double  Truck  Cars  for  the  Metropolitan  Street 
Railway  Company 

The  Metropolitan  Street  Railway,  of  New  York  City,  is  having 
a  considerable  number  of  new  cars  built  for  its  electric  service  by 
the  J.  G.  Brill  Company.  These  cars  are  particularly  interest- 

ing because  they  are  departures  in  many  respects  from  ordinary 
construction.  They  are  also  worthy  of  attention,  as  they  are  in- 

tended to  meet  the  heaviest  possible  surface  traffic  and  are  to  be 
operated  under  the  shortest  practicable  headway. 

Externally  the  features  first  striking  the  eye  are  the  great  length, 
which  is  28  ft.  over  the  end  panels,  36  ft.  over  the  dashers,  and  38 
ft.  over  all.  The  colors  are  as  usual,  the  standard  of  the  road, 
cream  for  the  concave  and  orange  for  the  body  panel.   The  dasher 

possible  are  made  continuous.  The  inside  framing  is  of  the  usual 
steam  car  type,  except  that  beneath  the  seats  a  new  feature  has 
been  introduced  from  the  steam  car  practice.  This  is  a  truss 
plank  extending  the  whole  length  of  the  car.  It  is  12  ins.  wide  by 
iy2  ins.  thick,  and  is  gained  on  to  each  post  one-quarter  of  an 
inch.  It  is  cambered  1/4  of  an  inch  at  each  end  and  bolted  down 
to  the  sill  at  short  intervals.  This  practically  gives  a  sill  i8j4  ins. 
deep.  This  adds  very  greatly  to  the  stiffness  of  the  car  and  enables 
the  full  benefit  to  be  obtained  from  the  use  of  the  inside  truss  rod. 
Under  the  sill  a  separate  truss  rod  is  used  which  has  a  single  strut 
in  the  center.  The  platforms  are  4  ft.  from  end  panel  to  dasher 
and  are  fitted  with  folding  gates  which,  when  turned  back,  are 
entirely  out  of  the  way.  Each  dasher  has  an  electric  headlight; 
Sterling  brakes  are  used.  These  brakes,  which  are  very  powerful, 
are  the  invention  of  Thomas  Millen,  the  master  mechanic  of  the 
road.  The  inside  finish  is  of  second  growth  white  ash.  The  lum- 

ber used  was  particularly  fine  in  grain  and  white  in  color,  making 
a  fine  effect  when  finished.  The  transoms  are  filled  with  white 
chipped  glass.  There  are  four  4-sided  signs  on  each  car.  These 
are  operated  by  hand  wheels  from  the  inside  of  the  car  or  from  the 
hood. 

DOUBLE  TRUCK  CAR— NEW  YORK 

is  cream  color  with  the  iron  work  black.  There  are  ten  windows 
upon  each  side,  fitted  with  French  26-oz.  glass  28  ins.  x  30  ins. 

The  width  of  the  car  body  at  the  sill  is  6  ft.  6  ins.;  width  at  belt 
rail  7  ft.  6  ins.  The  sills  are  ins.  x  4%  ins.  The  corner  posts 
are  6  ins.  thick,  the  window  posts  1%  ins.  There  are  five  iron  car- 
lines  in  each  car,  and  behind  the  seat  back  there  is  an  iron  belt 
on  each  side  going  through  the  car.  Under  this  belt  there  is  a 
heavy  truss  rod;  it  comes  nearly  up  to  the  level  of  the  window 

The  trucks  are  of  the  Brill  maximum  traction  pattern.  The 
large  wheels  are  33  ins.  in  diameter  and  the  small  ones  20  ins. 
The  truck  is  designed  to  give  a  very  large  adhesion,  while  em- 

ploying but  one  motor  per  truck  and  in  this  case  the  motors  are 
G.  E.  1000,  one  mounted  on  each  of  the  trucks.  The  axles  are  of 
cold  rolled  steel. 
The  new  cars  are  very  handsome  in  appearance  and  will  be  a 

credit  to  both  purchaser  and  builders. 
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Solid  Babbitt  Bearings 

The  accompanying  engraving  shows  a  solid  babbitt  metal  bear- 
ing for  motor  shafts,  supplied  by  David  C.  Sanford,  Bridgeport, 

Conn.  This  style  of  bearing  is  in  use  on  a  number  of  roads,  in- 
cluding the  Union  Traction  Company,  of  Philadelphia;  the  New 

York,  Queens  County  &  Suburban  Railway  Company,  Brooklyn; 
the  Fair  Haven  &  Westville  Railroad,  of  New  Haven,  Conn.;  the 
New  Haven  Street  Railway,  New  Haven, 
Conn.,  and  the  Consolidated  Traction  Com- 

pany, of  Newark,  N.  J.  It  is  cast,  as  shown, 
with  oilways  and  furnished  complete  ready  for 
installation,  and  is  designed  to  replace  the  iron 
shells  now  used,  lined  with  babbitt.  These 
solid  babbitt  boxes  are  furnished  by  the  maker 
at  a  certain  price  per  pound,  and  are  all  ready 
to  slip  into  the  motor,  with  the  exception  of 
the  armature  bearings,  which  should  be  bored 

to  accurately  fit  the  shaft.  "When  worn  out,  the 

few  seconds  to  adjust  the  over-hanging  clamp  and  secure  the  rail 
to  be  drilled  by  an  eccentric  readily  fastened  by  foot  pressure,  and 
which  can  be  as  quickly  released  when  necessary,  for  passing 
trains. 

This  drill  is  made  under  the  patents  recently  obtained  from  the 
original  inventor,  M.  M.  Moore,  by  the  Q.  &  C.  Company,  and 
which  permits  the  main  upright  of  drill  to  be  removed  in  a  few  sec- 

onds for  passing  trains,  leaving  all  parts  of  drill  below  the  rail. 

SOLID  BABBITT  BEARING FIG.  1— SELF-FEEDING  DRILL  IN  WORKING  POSITION FIG.  2— DRILL  READY  TO  FASTEN  TO  RAIL 

bearings  may  be  returned,  and  a  liberal  allowance  will  be  made 
for  the  actual  weight  of  metal.  Another  feature  is  the  oilways, 
which  are  cast  in,  and  are  much  smoother  and  will  carry  the  oil 
better  than  those  drifted  in  after  the  box  is  finished.  Upon  the 
commutator  end  the  box  is  solid,  and  as  it  is  almost  an  impossi- 

bility to  drift  proper  oilways  in  bearings  of  this  character,  the 
advantage  of  having  them  cast  in  will  be  apparent. 

Mr.  Sanford  supplies  bearings  for  motors  of  all  makes,  which 
are  cast  upon  small  mandrels,  so  there  will  be  sufficient  stock  to 
bore  and  face  them  to  correctly  fit  the  armature  shafts;  or,  if 
the  equipment  is  a  new  one,  and  the  shafts  all  up  to  standard  size, 
they  will  be  supplied  correctly  bored  and  faced.  In  case  large 
consumers  should  prefer  to  cast  their  own  bearings,  perfect  jigs 
with  water  backs  will  be  supplied;  and  also,  if  there  is  any  diffi- 

culty in  boring  the  boxes  accurately,  owing  to  the  oilways  being 
cast  in,  a  suitable  boring  tool  is  furnished. 

Another  good  feature  is  that  the  bearing  for  the  com- 
mutator end  of  the  armature  shaft  is  cast  all  in  one  piece, 

and  therefore  there  is  no  chance  of  the  end  of  the  shaft 
becoming  exposed  and  dust  and  grit  working  in,  as  is 
often  the  case  when  the  sheet  iron  cap  used  with  the 
iron  shells  drops  out  and  is  lost.  Solid  babbitt  journal 
bearings  are  also  in  use  upon  a  number  of  prominent 
street  railways,  and  are  said  to  give  better  service  tham 
"brasses."  They  are  furnished  of  proper  shape  and  size 
for  all  standard  makes  of  trucks,  and  are  ready  to  put 
right  in  without  any  scraping  or  fitting,  as  they  seat 
themselves,  and  there  is  absolutely  no  danger  of  either 
cutting  the  shaft  or  melting  out. 

In  the  last  issue  of  this  paper  the  merits  of  genuine 
babbitt  were  thoroughly  discussed,  and  these  shells  are 
made  of  a  metal  approximately  the  same,  but  a  little 
harder,  without  sacrificing,,  any  of  the  strength  and 
toughness  of  the  original  formula. 

In  the  construction  of  this  drill  the  aim  has  been  to  meet  the  re- 
quirements of  the  street  railway  trade,  the  drill  being  made  quite 

narrow,  so  as  to  necessitate  the  removal  of  the  minimum  amount 
of  ballast  in  order  to  insure  effective  work. 
The  weight  of  the  drill  is  but  65  lbs.,  this  having  been  reduced, 

as  much  as  possible  consistent  with  strength  and  durability,  so  as 
to  insure  most  rapid  results  and  easy  handling.  Fig.  I  shows  the 
drill  in  position  for  work,  and  Fig.  2  shows  it  ready  to  fasten  to 
the  rail. 

A  New  Fender  and  Wheel=Guard 

The  accompanying  illustrations  show  a  new  fender  and  wheel- 
guard,  which  have  been  placed  upon  the  market  by  George  A. 

Self  Feeding  Rail  Drill 

The  self  feeding  rail  drill,  shown  herewith,  was  especially 
designed  to  meet  the  demand  for  a  light  drill  with  over-hanging 
fastenings  that  could  be  used  in  yards  and  other  places  where  the 
under  clamping  device  could  not  be  conveniently  used.  In  the 
construction  of  this  drill  the  manufacturers  have  aimed  to  make 
it  thoroughly  effective  and  yet  so  simple  that  it  will  require  but  a 

FIG.  1— CAR  EQUIPPED  WITH  FENDER  AND  WHEEL-GUARD 

Parmenter  &  Company.  Fig.  1  shows  the  fender  and  wheel- 
guard  as  applied  to  a  car  in  actual  operation.  The  fender  is  built 
of  the  best  of  material,  and  is  entirely  of  metal.  It  is  shown  in 
detail  in  Fig  3.  As  will  be  seen  from  the  cuts,  the  fender  pro- 

jects in  front  of  the  car  for  a  short  distance,  and  is  absolutely 
under  the  control  of  the  motorman,  who  can,  by  a  slight  motion 
of  his  knee,  drop  the  fender  to  the  roadbed,  thus  enabling  a  per- 

son to  be  picked  up,  even  though  they  are  in  a  prostrate  position. 
The  fender  can  be  easily  folded  up  and  transferred  from  one  end 
of  the  car  to  the  other. 
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The  wheel-guard  is  shown  in  detail  in  Fig.  2.  This  guard  is 
entirely  automatic  and  positive  in  its  action,  and  is  designed  to 
be  placed  upon  the  car  with  the  fender,  in  order  to  make  it  abso- 

lutely impossible  for  the  wheels  to  pass  over  a  body  that  in  any 
way  should  get  past  the  front  fender.  This  feature  is  of  great 
importance,  because  a  person  who  is  struck  by  the  fender  is 
sometimes  simply  pushed  to  one  side,  leaving  an  arm  or  leg  upon 
the  track.  With  this  guard  in  use,  even  if  this  happens,  it  is  im- 

possible for  the  wheels  to  pass  over  a  person.  The  wheel-guard 
is  light  in  construction,  and,  like  the  fender,  is  made  of  the  best 
of  material.  As  will  be  seen  from  Fig.  2,  this  device  consists  of 
a  trigger,  which  is  placed  immediately  under  the  front  end  of  the 

An  Interesting  Power  Plant 
y 

A  striking  example  of  the  utilization  of  water  power  made  pos- 
sible by  wheels  of  the  impulse  type,  is  presented  in  the  arrange- 

Street  Ry*Joumftl 
FIG.  2— NEW  WHEEL-GUARD 

platform.  This  trigger  comes  down  to  within  a  short  distance 
of  the  ground,  and  is  designed  to  be  pressed  back  by  any  object 
upon  the  track.  When  pressed  back  the  trigger  operates  an 
arm,  which  in  turn  permits  the  guard  to  drop  to  the  rail  im- 

mediately in  front  of  the  wheels. 
These  fenders  and  wheel-guards  have  come  into  quite  extended 

use  during  the  past  year,  and  over  2000  have  been  sold;  they 
have  been  adopted  by  the  Metropolitan  Railway,  of  Washington; 
the  Capitol  Traction  Company,  of  Washington;  the  Union  Rail- 

way Company,  of  Providence,  R.  I.,  and  others. 

Non=Magnetie  Watches 

The/  accompanying    cut    illustrates    a    non-magnetic  watch 
which  is  being  placed  on  the  market  by  A.  C.  Becken,  and  for 
which  it  is  claimed  that  it  will  absolutely  preserve  its  proper  move- 

ment, no  matter  how  strong  a 
magnetic     influence     may  be 
brought  near  it.    The  non-mag- 

netic watch  is  undoubtedly  an 
absolute  necessity  with  electrical 
engineers  and  dynamo  tenders, 

FIG.  3— NEW  FENDER 

ments  recently  made  for  power  in  the  textile  goods  factory  of  M. 
Benoist  Cadet  fils,  La  Bastide,  a  town  south  of  Bordeaux,  in  the 
Department  of  Tarn,  France.  Here  a  steam  engine  which  form- 

erly was  used  to  furnish  the  power  for  the  entire  factory,  is  now 
held  in  reserve  for  periods  of  low  water,  and  the  greater  part  of 
the  time  power  is  furnished  by  a  36-in.  twin  impulse  wheel,  work- 

ing under  a  head  of  128  ft.,  at  285  r.p.m.,  and  developing  40  h.p. 
The  use  of  contracting  nozzles  makes  a  high  efficiency  possible 
w  ith  the  varying  loads. 
The  illustration  herewith  presented  shows  the  wheel  sent  to  La 

Bastide,  by  Powell  &  Colne,  export  agents.  This  wheel  was  fur- 
nished them  by  the  American  Impulse  Wheel  Company. 

The  photograph  was  taken  with  the  top  casing  removed  and  the 
shape  of  the  buckets  peculiar  to  this  wheel  can  be  observed.  The 
high  efficiency  of  the  wheels  made  by  this  company  is  due  to  the 
close  attention  and  study  which  its  engineers  have  given  to  every 
detail  and  to  the  great  care  exercised  in  manufacturing.    A  prime 

NON-MAGNETlC  WATCH 

and  in  fact  to  anyone  who  is  re- 
quired to  be  near  electrical  appa- 

ratus. In  this  watch  the  hair- 
spring and  balance  are  not 

manufactured  of  steel,  but  of  a 
material  that  is  unaffected  by 
magnetic  influences. 

The  Brunswick  Traction  Com- 
pany, which  operates  an  electric 

railway  on  the  eastern  side  of 
the  Raritan  River  to  Bound 
Brook,  and  the  New  York  &  Philadelphia  Traction  Company 
which  controls  right  of  way  from  Bound  Brook  through  Somerset 
County  to  within  a  mile  and  a  half  of  New  Brunswick,  on  the 
western  side  of  the  river,  are  reported  to  have  consolidated  their 
interests.  The  Brunswick  Traction  Company  will  extend  its  line 
from  this  city  so  as  to  connect  with  the  lines  of  the  New  York  & 
Philadelphia  Traction  Company  at  Bound  Brook.  A  spur  will 
then  be  built  to  connect  the  surrounding  villages. 

IMPULSE  WHEEL— LA  BASTIDE,  FRANCE 
mover  with  so  low  a  first  cost,  and  almost  negligible  expense  for 
repair,  and  requiring  little  or  no  attention  while  running,  is  an 
attractive  one  to  large  numbers  of  manufacturers  who  are  at  pres- 

ent burdened  with  heavy  expenses  in  connection  with  their  motive 
power.  The  possibilities  of  the  electrical  transmission  of  energy 
are  now  so  great  that  many  concerns  might  at  comparatively  small 
expense  utilize  water  powers  even  though  they  were  located  at 
considerable  distance  from  their  establishments. 
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A  New  Trolley  Ear 

The  accompanying  illustration  shows  a  new  trolley  ear,  which 
is  being  placed  upon  the  market  by  the  W.  S.  H ill  Electric  Com- 

pany. As  will  be  seen  from  the  cut,  this  ear  is  supplied  with  a 
steel  japanned  casting,  which  can  be  easily  removed  and  the  ear, 
together  with  the  insulating  material,  can  be  put  in  place  before 
the  trolley  wire  is  put  up.  After  the  trolley  wire  is  placed  in  po- 

sition and  tightened,  it  is  elevated  into  place  in  each  ear.  The 
steel  spring  casting  is  driven  into  place  with  a  hammer  and  a  set 
screw  is  then  tightened  to  hold  it  there.  There  being  a  constant 
spring  tension  on  the  screw,  it  cannot  work  loose. 

One  very  desirable  feature  of  this  ear  is  the  fact  that  if  at  any 
time  it  is  necessary  to  tighten  the  trolley  wire,  it  takes  but  a  very 
short  time  to  disconnect  any  given  length,  tighten  it  up  and  re- 

place the  ears.  The  W.  S.  Hill  Electric  Company  also  makes 
every  form  of  quick  break  switches  necessary  for  the  operation 
of  an  electric  railway. 

cup  on  the  bottom  bar  it  suspends  them  in  a  frame  to  the  side 
bars.  This  allows  the  springs  to  automatically  seek  their  center 
of  gravity  and  also  lessens  the  wear  in  all  guiding  places  in  the frames. 

The  half  elliptic  springs  over  the  journals  thoroughly  cushion 
the  blow  and  prevent  any  broken  axles.  This  truck  also  has  a 
new  dust  guard  for  the  journal  box,  which  is  very  efficient.  The 
box  can  be  used  for  either  grease  or  oil.  The  truck  is  constructed 
of  the  best  material,  and  is  strong  and  well  made. 

A  "Quick  Repair"  Section  Insulator 

The  accompanying  engraving  shows  a  section  insulator  or  trol- 
ley wire  break,  which  has  been  designed  with  the  particular  aim 

in  view  of  providing  a  quick  method  of  renewing  the  insulated 

NEW  TROLLEY  EAR QUICK  REPAIR  SECTION  INSULATOR 

A  New  Motor  Truck 

The  Dorner  Truck  &  Manufacturing  Company  is  placing  upon 
the  market  a  new  motor  truck  that  embodies  a  number  of  novel 
features.  This  motor  truck  has  a  7  ft.  6  in.  wheel  base  and  a  16-ft. 
spring  base  (this  can  be  changed  to  suit),  and  has  half  elliptic 
springs  over  each  journal  box,  also  spiral  springs  on  each  side 
of  the  box  which  are  held  in  place  by  a  frame  suspended  from 
side  bars,  thereby  insuring  easy  riding  for  the  passengers,  as  the 
car  and  motors  are  carried  by  the  half  elliptics.  It  also  has  four 
elliptic  springs  on  the  ends,  preventing  the  cars  from  oscillating; 
the  side  bars  go  over  the  top  of  the  journal  box,  thereby  giving 
greater  strength  than  by  bending  around  the  box,  this  construc- 

tion also  permitting  the  removal  of  wheels  and  axles  in  a  few  min- 
utes.  The  pedestal  yoke  is  in  two  pieces,  riveted  to  the  side  frame, 

run-way  which,  through  sparking  and  jumping  of  the  trolley 
wheel,  is  certain  to  wear  and  require  repairs  sooner  or  later.  In 
this  break  the  insulated  run-way  consists  of  a  bar  or  stick  of  hard 
wood  8  ins.  long,  the  ends  of  which  are  retained  in  the  end  frames 
or  castings  by  screws.  When  required,  the  wood  is  quickly  re- 

moved and  can  be  replaced  by  a  simple  and  inexpensive  bar  ob- 
tainable in  any  carpenter  shop.  The  repairs  can  be  made  from  the 

repair  wagon;  there  is  no  necessity  for  removing  the  break  from 
the  line. 
The  break  has  a  straight  under-run  and  is  very, strong  and  re- 

liable, as  will  be  apparent  from  the  illustration.  The  end  castings 
are  securely  held  together  and  insulated  from  each  other  by  bolts, 
insulated  with  molded  mica.  These  bolts  sustain  all  end  strains, 
the  wood  compression  bar  at  the  top  relieving  the  wood  run-way 
and  screws  from  all  strains  which  would  otherwise  interfere  with 
the  repairs.   The  weight  of  the  break  is  6  tbs.    It  is  furnished  with 

NEW  MOTOR  TRUCK 

thereby  giving  greater  strength  and  making  it  easier  and  cheaper 
to  repair  in  case  of  breakage. 

This  company  has  introduced  a  particularly  novel  feature  in  its 
system  of  holding  the  spiral  springs,  in  case  of  breakage,  as  these 
springs  can  be  replaced  by  detaching  the  spring  frame  from  the 
side  bars.  These  repairs  can  be  made  anywhere,  and  it  is  not  nec- 

essary to  have  the  car  over  a  pit  or  elevator.  This  feature  will 
recommend  itself  to  general  managers. 

In  this  truck  an  easy  method  of  detaching  the  truck  from  the 
car  has  been  provided.  This  is  done  by  releasing  the  spring  posts 
from  the  brackets,  which  are  riveted  to  the  sill  plate,  and  it  is  not 
necessary  to  take  out  all  the  bolts  from  the  sill  plates. 
The  construction  of  the  brakes  on  this  truck  is  simple  and  saves 

repairs  in  the  shop;  the  brake  pulls  up  on  all  four  wheels  alike, 
and  is  very  powerful. 

This  company  also  claims  an  important  feature  in  the  method 
of  suspending  the  spiral  springs;  instead  of  setting  them  in  a 

three  methods  for  suspension — with  a  socket  for  attachment  to  the 
standard  5^-in.  bolt  in  hanger,  with  malleable  iron  span  wire  yoke, 
and  with  pull-over  attachments  for  side  wires. 

This  break  or  insulator  is  known  as  the  "Hartford,"  and  is  sold 
by  the  H.  W.  Johns  Manufacturing  Company,  at  a  price  which, 
combined  with  its  practical  features  as  a  section  insulator,  will  no 
doubt  recommend  it  to  many  electric  railroad  engineers. 

A  Special  Number 

The  popular  and  business  review  of  electricity  known  as 
"Lightning."  which  is  printed  in  London,  Eng.,  has  recently  pub- 

lished a  special  number  devoted  to  the  subject  of  street  lighting 
by  electricity.  This  number  is  published  with  a  special  cover  and 
contains  a  number  of  very  fine  half  tones.  This  issue  also 
contains  much  valuable  matter  dealing  with  the  subject  of  street 
lighting. 
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A  Safety  Third  Rail  System 

The  use/o'f  a  third  rail  has  many  advantages  over  that  of  an overhear  system  of  conducting  current  to  a  car,  but  its  draw- 
backs;'consisting  principally  of  troubles  when  the  entire  third  rail 

novel  principle  of  breaking  the  circuit,  and  is  shown  in  section 
in  Fig  2.  The  chief  point  of  the  switch  lies  in  the  ingenious 
method  of  preventing  arcs.  It  consists  of  a  solenoid  plunger, 
carrying  at  its  lower  extremity  two  carbon  contacts  which,  when 
the  current  is  flowing,  arc  pressed  against  two  spring  carbon 

GENERAL  PLAN  OF  THIRD  RAIL  SYSTEM 

is  kept  alive  continuously,  has  militated  greatly 
against  its  adoption  for  surface  roads  operating 
over  highways.  The  reduction  of  these  troubles 
by  dividing  the  line  into  sections,  and  keeping- 
alive  only  that  in  actual  use,  has  been  the  dream 
of  many  inventors,  but  in  spite  of  the  fact  that 
efforts  were  made  early  in  the  history  of  railroad- 

ing to  perfect  a  system  of  this  character,  but  little 
has  so  far  been  accomplished,  if  success  be 
judged  by  the  number  of  installations  made  up 
to  Ihe  persent  time. 
A  system  involving  a  new  principle  of  sectional 

third  rail  operation  has  been  put  on  the  market 
l_>y  the  Safety  Third  Rail  Company,  and  is  illus- 

trated in  the  accompanying  engravings.  The 
system  consists  essentially  of  exciting  the  section 
of  third  rail  over  which  the  car  is  about  to 
pass  by  electro-magnetic  means,  and  cutting  the 
section  out  of  circuit  automatically  after  the  car 
has  passed.  The  arrangement  of  the  system,  as  proposed  by  the 
inventor,  Capt.  S.  M.  Murphy,  is  illustrated  in  Fig.  I.  Every  car 
carries  upon  it,  under  the  seats,  10  cells  of  storage  battery,  giving 
a  tension  of  about  20  volts.  These  batteries  are  employed  only 
when  the  car  is  starting,  and  then  only  to  make  the  necessary 
connection  between  the  feeder  supply  and  the  third  rail  section 

FIG.  2  —SWITCH FIG.  3. — PLOW 

FIG    4. —  METHOD  OF  HANGING  MOTOR 

over  which  the  car  is  standing.  To  do  this,  they  drive  a  rotary 
converter,  as  shown  in  Fig.  1.  This  converter  produces  500  volts 
at  its  generator  end,  exciting  an  electro-magnetic  switch,  shown 
in  the  engraving,  which  automatically  connects  the  section  on 
which  the  car  is  standing,  and  the  one  immediately  in  front  of 
it,  with  the  main  source  of  supply.  The  500  volt  current  is  then 
admitted  to  the  motor,  and  the  car  proceeds  as  in  ordinary  prac- 

tice. The  rotary  converter  then  operates  in  the  opposite  way, 
storing  the  battery  until  it  is  again  needed.  The  electro-magnetic 
switch  cuts  out  the  sections  after  the  car  passes,  rendering  them 
dead.  The  chief  feature  of  the  system,  as  will  be  seen,  lies  in  the 
construction  of  the  switch,  which  is,  necessarily,  the  critical  point 
of  a  system  of  this  kind.    The  switch  employed  depends  upon  a 

contacts,  as  shown  in  the  cut.  There  is  also  a  second  circuit  of 
about  twenty  times  the  resistance  of  the  first,  and  in  shunt  with 
it,  making  contact  with  the  two  upper  carbons  shown  in  Fig.  2. 
After  a  car  passes  a  section  the  circuit  is  broken  at  the  two  lower 
points  of  contact,  but  no  arcing  ensues,  as  the  upper  contact 
momentarily  remains  closed.  When  this  is  subsequently  broken, 
the  quantity  of  current  interrupted  is  not  sufficient  to  occasion 
any  trouble. 

Fig.  3  shows  the  contact  shoe  employed.  It  consists  of  a  shank 
sleeved  to  the  axle,  with  about  •}£  in.  play  on  all  sides,  and  carry- 

ing at  its  lower  end  a  traveling  trolley  wheel,  and  also  an  in- 
verted U-shaped  yoke,  fitted  to  the  lower  part  of  the  shank,  and 

pressed  upon  the  rail  by  the  spring  shown  in  the  dotted  lines  in 
the  cut.  Resting  on  the  trolley  wheel  and  held  to  it  by  spring 
pressure  is  a  second  wheel  pivoted  to  the  U-shaped  yoke.  The 
rear  end  of  the  latter  trails  along  after  the  trolley  wheel,  while  the 
front  toe  of  the  U  is  carried  some  distance  above  the  third  rail. 
In  this  way  the  shoe  touches  the  third  rail  at  two  points,  viz.,  at 
the  wheel  and  by  the  trailing  shoe,  independent  of  the  direction  of 
the  car.  Each  toe  of  the  shoe  carries  a  small  roller,  not  shown  in 
cut,  to  reduce  friction.  During  the  progress  of  the  car,  if  an 
obstruction  should  be  met,  the  natural  tendency  of  the  trolley 
wheel  is  to  jump,  breaking  the  contact  with  the  rail.  This  will 
not,  however,  break  contact  between  the  shoe  and  the  track,  as 
the  current  will  pass  by  the  rear  end  of  the  U.  In  case  a  severe 
obstruction  should  be  met  on  the  track,  there  is  a  play  of  H  in., 
as  stated,  between  the  plow  and  the  axle  upon  which  it  is  sleeved, 
so  that  the  plow  will  pass  over  the  obstruction.  The  shoe  and  its 
support  are  well  insulated  from  all  metal  parts  of  the  car.  Where 
the  axle  passes  through  the  shoe  shank,  it  is  protected  by  i  in.  of 
insulation,  and  another  sleeve  of  i  in.  insulation  surrounds  and 
protects  the  upper  part  of  the  shank. 

Fig.  4  shows  a  method  of  carrying  the  motor  on  the  car,  and  is 
equally  applicable  to  the  trolley  system  and  to  all  types  of  motors. 
As  will  be  seen,  roller  bearings  are  introduced  at  the  axle  bearing 
of  the  motor,  greatly  reducing  the  friction  at  this  point. 
The  system  is  equally  applicable  to  surface  or  elevated  roads 

and  can  be  installed  while  the  cars  are  in  operation  by  any  other 
power  without  interfering  with  traffic. 
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Appliance  for  Applying  Grease  to  the  Trolley 
Wire 

The  accompanying  illustration  shows  an  appliance  which  has 
recently  been  invented  for  the  purpose  of  applying  grease  to  the 
overhead  trolley  wire  in  order  to  prevent  ice  from  forming 
thereon.  As  will  be  seen  from  the  illustration,  the  device  consists 
of  a  wooden  wheel,  the  lower  half  of  which  turns  in  a  receptacle 
provided  for  oil,  or  grease,  and  the  upper  half  of  which  is  pro- 

tected by  a  hood  or  cover.  A  small  opening  is  left  in  the  top  of 
the  hood  to  enable  the  wheel  to  touch  the  wire.    The  wheel,  when 

PLAN  AND  SECTION  OF  GREASER 

pressed  against  the  wire  will,  of  course,  revolve  and  carry  with  it 
the  oil  or  grease  in  the  receptacle,  the  hood  or  cover  catching 
any  portion  of  the  oil  which  does  not  remain  on  the  wire.  A 
piece  of  felt  is  also  provided  for  taking  up  the  drip  oil  and  re- 

turning it  by  slanting  channels  to  the  receptacle.  This  appliance 
is  attached  to  a  trolley  pole,  and  an  extra  base  is  put  on  the  car 
roof,  so  that  the  oiler  or  greaser  follows  the  contact  wheel  and 
pole.  One  greasing  suffices  to  protect  the  wire  for  four  weeks. 
This  device  was  invented  by  R.  H.  Dalgleisch,  and  it  has  been  in 
operation  on  the  Chevy  Chase  Division  of  the  Capital  Traction 
Company,  of  Washington,  D.  C,  with  good  results.  About  7J/> 
mites  of  the  overhead  trolley  wire  on  this  division  were  success- 

ful! v  oiled  with  1V2  gals,  of  oil. 

Maximum  Traction  Truck  No.  14  D 

The  maximum  traction  truck,  illustrated  in  the  accompany- 
y  engraving,  and  built  by  the  Peckham  Truck  Company,  is  a 

In  general  construction  this  truck  resembles  that  of  the  same 

company's  No.  14  A  truck.  It  is  composed  of  composite  side 
fiames,  united  at  the  ends  by  strong  transverse  members,  and  at 
the  center  by  two  heavy  transom  bars,  between  which  the  bolster 
is  free  to  move,  both  vertically  and  laterally.  The  bolster  is  of 
a  design  sufficient  rigid  to  carry  the  entire  weight  of  the  car 
body  111  the  center,  thus  reducing  the  friction  for  turning  the 
truck  under  the  car  to  a  minimum. 

The  bolster  is  supported  on  a  series  of  one  elliptic  and  two 
spiral  springs,  which  rest  on  a  spring  plank,  which  in  turn  is 
supported  by  four  links  resting  upon  the  transoms.  These  links 
leave  the  spring  plank  and  bolster  free  to  move  a  limited  amount 
in  a  direction  transverse  to  the  length  of  the  car  body,  giving  the 
numerous  well-known  advantages  to  a  swing  bolster  construction. 
This  swing  bolster  construction  is  claimed  to  be  particularly  de- 

sirable in  a  maximum  traction  truck,  inasmuch  as  it  greatly  eases 
the  blow  on  the  flange  of  the  leading  wheel  on  running  into  a 
curve,  and  enables  the  trucks  to  bring  the  car  body  into  the  new 
alignment  required  by  the  curve,  by  degrees. 

As  will  be  seen,  a  roller  is  placed  near  the  pilot  axles,  by  which 
additional  weight  can  be  transferred  to  the  pilot  axles  if  desired. 
The  tension  on  the  springs  supporting  this  roller  is  adjustable. 
It  is  the  custom  of  the  manufacturers  to  so  adjust  this  tension 
as  to  leave  about  75  per  cent  of  the  weight  upon  the  driving 
wheels. 
The  wheel  base  of  the  truck  is  54  ins.,  and  the  distance  from 

center  of  driving  axle  to  center  of  bolster  carrying  the  weight  of 
car  body  is  22*/^  ins.;  111  other  words,  the  driving  wheels  carry 
32-54  of  the  weight  of  the  car  body  if  no  motor  were  mounted  on 
the  truck.  Supposing  the  weight  of  the  car  body  and  load  to  be 
10,500  lbs.,  viz.,  car  body  9000  lbs.  and  load  7500  lbs.  This  would 
give  8250  lbs.  to  each  truck,  or  the  driving  wheels  would  carry 
4896  lbs.  of  this  weight. 
Assuming  the  weight  of  the  motor  without  gear  to  be  2000  lbs., 

and  the  distance  from  center  of  axle  to  center  of  armature  shaft 
(the  center  of  armature  shaft  being  assumed  as  the  center  of 
gravity  of  the  motor)  to  be  14  ins.,  which  is  the  dimension  for  a 
G.  E.  1000  motor,  the  weight  imposed  by  the  motor  hanging  be- 

yond the  driving  wheels  will  be  36  -f  22  X  2000  lbs.,  or  3274  lbs. 
In  other  words,  the  center  of  gravity  of  the  motor  hangs  on  the 
long  end  of  a  lever,  whose  fulcrum  is  the  center  of  the  bolster  car- 

rying the  weight  of  the  car  body,  and  whose  jpoint  of  reaction  is 
the  center  of  the  driving  axle.  Of  the  weight  of  the  car  body 
there  are  4896  lbs.  impressed  on  the  driving  wheels,  and  the  weight 
ui  the  motor  impressed  upon  them  is  3274  lbs.  additional,  or  a  to- 

tal of  8170  lbs.  on  the  drivers  out  of  10,250  lbs.  This  is  a  total  of 
about  81  per  cent  of  the  whole  weight,  supposing  that  no  weight 
was  impressed  on  the  traction  roller  over  the  idle  wheels. 
The  brake  rigging  is  of  the  usual  upright  lever  type.  The 

levers,  however,  are  provided  with  a  fixed  fulcrum,  supported 
by  a  6-in.  channel  carried  across  the  truck  between  the  lower 
members  of  the  side  frame.  The  pilot  shoes  are  applied  to  the 
pilot  wheel  through  the  medium  of  springs,  which  show  very 
plainly  in  the  engraving.  By  this  device  no  more  pressure  can 
be  applied  to  the  pilot  shoes  than  that  provided  for  in  the  strength 

MAXIMUM  TRACTION 

novel  departure  in  truck  building.  Some  details  of  this  truck 
have  already  been  published,  but  the  interesting  features  of  this 
truck  are  so  many  as  to  require  more  detailed  attention.  As  will 
be  seen,  the  motor  is  carried  outside  of  the  axle.  The  truck 
has  also  a  center  bearing,  and  in  addition  a  swing  bolster,  and 
it  is  the  only  maximum  traction  truck  built  combining  these  two 
features. 

TRUCK  NO. 

of  the  springs,  consequently  the  pilot  wheels  cannot  be  skidded, 
while  at  the  same  time  the  fixed  fulcrum  of  the  lever  insures  the 
rigid  application  of  the  full  force  of  the  leverage  to  the  driving 
wheels. 

A  number  of  cars  have  been  equipped  with  these  trucks,  among 
them  some  cars  for  the  Brooklyn  Heights  Railroad  Company,  and 
their  easy  riding,  especially  on  curves,  is  noticeable. 
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Electric  Launches 

Electric  launches  undoubtedly  form  one  of  the  best  attractions 
that  a  street  railway  company,  owning  a  park  or  pleasure  resort 
that  contains  a  lake  or  stream,  can  possibly  find.  Electric 
launches  are  noticeably  clean  and  free  from  all  noise,  smoke, 
ashes  and  other  such  annoyances,  and  this  absence  of  disagreeable 
features  has  popularized  them  so  that  the  patronage  is  most 
liberal.  The  Electric  Launch  Company  is  now  supplying  a  large 
number  of  street  railway  companies  with  electric  launches  and 
these  launches  seem  to  be  giving  all  the  satisfaction  that  the 
manufacturers  claim  they  would. 

New  Suburban  Line  near  Buffalo 

The  Buffalo  Valley  Railway  Company  has  been  incorporated  by 
the  Secretary  of  State  with  a  capital  of  $350,000,  to  construct  and 
operate  an  electric  railway  27  miles  long,  from  the  east  city  line 
of  Buffalo,  in  the  town  of  Cheektowaga.  to  the  village  of  Java, 
Wyoming  County.  The  directors  are:  Luther  S.  Bent  and  Felton 
Bent,  of  Philadelphia;  Mason  D.  Pratt  and  Edgar  C.  Felton,  of 
Steelton,  Wyoming  County,  Pa.;  Herbert  P.  Bissell  and  J.  Henry 
Metcalf,  of  Buffalo;  Joseph  R.  Foard  and  Fred  W.  Wood,  of 
Baltimore,  Md.,  and  Benjamin  Watson,  of  Strykerville,  Wyoming 
County,  Pa.  This  road  will  pass  through  a  particularly  fine  ter- 

ritory and  it  is  stated  that  steps  will  be  taken  at  once  to  secure 
the  rights  of  way  and  have  the  road  in  operation  by  Fall. 

 ^  1  ■  1  »  
Test  of  a  Steam  Separator 

The  Harrison  Safety  Boiler  Works  have  recently  issued  a  folder 
illustrating  and  describing  an  interesting  test  recently  made  on 

one  of  this  company's  Cochrane  steam  separators  (high-pressure 
pattern)  by  the  Edison  Electric  Illuminating  Company,  of  Boston, 
Mass.  This  test  was  conducted  on  lines  somewhat  different  to 
tests  usually  made  on  appliances  of  this  kind.  Heretofore  calorim- 

eters have  usually  been  relied  upon  for  determining  the  quality 
of  the  steam  entering  the  separator,  but  it  is  claimed  by  the  man- 

ufacturers of  this  separator  that  owing  to  its  high  efficiency  they 
were  able  to  prove  that  there  was  more  moisture  in  the  steam 
entering  than  the  inlet  calorimeter  showed.  The  test  gave  the 
Cochrane  separator  an  efficiency  of  92.3  per  cent. 

Change  in  Location 

F.  M.  Hawkins,  New  York  agent  for  the  Crouse-Hinds  Electric 
Company,  has  recently  changed  his  New  York  office  and  now 
occupies  fine  and  commodious  quarters  on  the  ground  floor  of 
26  Cortlandt  Street,  fronting  on  Dey  Street.  Mr.  Hawkins  has 
also  a  large  storeroom  connected  with  his  office  and  intends  to 
keep  in  stock  a  large  quantity  of  the  Crouse-Hinds  electrical 
goods,  and  also  of  the  Pass  &  Seymour  electrical  apparatus,  for 
which  he  is  also  agent,  lie  has  a  very  tasteful  arrangement  of 
knife-switches  and  other  appliances  dealt  in  by  him  as  decora- 

tions, and  reports  an  excellent  business  during  the  past  few 
months. 

Switeh=Back  Merry=Go=Rounds 

The  exclusive  right  to  manufacture  switch-back  merry-go- 
rounds  in  America  has  been  secured  by  Norman  &  Evans. 
These  machines  have  an  undulating  rotary  motion,  operating 

eight  cars  each,  designed  to  represent  V enetian  gondolas.  Each 
car  will  carry  twelve  passengers,  thus  making  the  entire  seating 
capacity  of  each  machine,  when  fully  loaded,  ninety-six  pas- 

sengers. The  motion  combines  the  pleasant  exercise  of  the  well- 
known  switch-back  railway,  with  the  circular  motion  of  a  merry- 
go-round.  These  machines  are  designed  to  afford  pleasing  re- 

creation to  both  young  and  old.  They  are  strongly  and  substan- 
tially built,  insuring  perfect  safety  in  operation.  The  decorations 

of  the  machines  are  highly  artistic,  while  music  is  discoursed  by  a 
military-band  organ  adjusted  to  play  continually. 

Personals 

A  New  Home 

Rossiter.  MacGovern  &  Company  announce  that  they  expect 
to  move  their  principal  office  to  the  handsome  "Washington 
Life  Building"  in  New  York.  Their  stock  of  railway  apparatus and  electrical  machinery  will  hereafter  be  carried  in  stock  at  their 
Newark  factory,  35-37  New  Jersey  Railroad  Avenue.  Their  in- 

creased facilities  at  the  latter  place  will  enable  them  to  display  to 
good  advantage  their  large  and  interesting  stock  of  machinery. 

In  future  this  firm  will  pay  special  attention  to  the  over-hauling 
of  railway  apparatus,  and  is  prepared  to  contract  for  the  repair 
of  almost  any  style  or  size  of  machinery  now  in  use.  This  would 
indicate  that  the  firm's  rumored  consolidation  with  the  manu- 

facturing and  repair  business  of  Stucky  &  Heck  Company  has 
been  brought  about.  It  would  seem  that  such  a  consolidation 
combining  as  it  does  two  concerns  of  high  standing  in  their  re- 

spective fields,  should  prove  very  effective, 

MR.  C.  J.  WICK,  of  the  Electrical  Equipment  Company,  of 
Cincinnati,  Ohio,  spent  a  few  days  in  New  York  last  month  on  a 
business  trip.    He  reports  an  excellent  trade. 
MR.  J.  T.  WHITTLESEY,  formerly  chief  engineer  of  the 

Brooklyn  Heights  Railroad  Company,  has  resigned  that  position 
to  accept  a  position  with  the  John  Stephenson  Company,  Ltd. 

MR.  E.  H.  BEECHAM,  formerly  superintendent  of  the  Union 
Traction  Company,  of  Rutherford,  N.  J.,  has  been  appointed  su- 

perintendent of  the  Port  Jervis  Electric  Railway,  in  place  of  F.  H. 
Becket,  who  has  resigned. 
MR.  J.  LESTER  WOOD  BRIDGE  has  accepted  the  position 

of  engineer  at  the  Boston  office  of  the  Electric  Storage  Battery 
Company.  Mr.  Woodbridge  is  well  known  throughout  the  street 
railway  field  and  was  formerly  connected  with  the  firm  of  Wood- 
bridge  &  Turner.  He  has  been  paying  special  attention  to  the 
subject  of  boosters  for  some  time,  and  is  now  an  accepted  author- 

ity on  this  subect. 
MR.  HENRY  J.  CLARK  has  been  promoted  to  chief  engineer 

of  the  engineering  department  of  the  Syracuse  Rapid  Transit 
Railway  Company.  Mr.  Clark  graduated  from  Cornell  Univer- 

sity in  1895,  and  immediately  accepted  the  position  with  the  Syra- 
cuse Rapid  Transit  Railway  Company.  He  commenced  work  in 

the  engineering  department,  and  after  six  months  entered  the 
track  department. 

MR.  T.  COMMERFORD  MARTIN,  editor  of  the  "Electrical 
Engineer,"  has  been  recently  appointed  by  the  Government  head of  the  electrical  commission  to  the  International  Exposition, 
Paris,  in  1900.  This  tribute  to  Mr.  Martin  is  richly  deserved  by 
his  long  experience,  and  the  prominent  position  he  has  taken  in 
electrical  engineering  progress  in  this  country,  and  the  honor 
could  not  have  been  better  conferred. 

MR.  J.  S.  KIDD,  whose  portrait  appears  below,  is  the  general 
manager  of  the  street  railway  system  of  Auckland,  New  Zealand, 
of  which  a  description  is 
published  elsewhere  in  this 
issue.  The  line  under  Mr. 
Kidd's  management  is  at 
present  being  operated  by 
horses,  but  he  is  an  en- 

thusiastic believer  in  elec- 
tric traction,  of  which  he 

has  made  a  carefully  study, 
and  he  is  endeavoring  the 
introduction  of  electricity 
on  the  New  Zealand lines. 

MR.  G.  PELLISSIER, 
editor    of    "  La  Lumiere 
Electrique,"  of  Paris,  was a  visitor  in  New  York 
last  month,  on  a  hurried 
trip  to  Auckland,  New 
Zealand.  Mr.  Pellisier  will 
visit  the  latter  city  in  the 
"interests  of  a  French  and 
English  syndicate,  which 
has  recently  purchased  the  tramway  system  there,  and  expects  to 
convert  it  to  electric  traction.  Mr.  Pellissier  is  well  known  on 
both  sides  of  the  Atlantic,  from  his  writings  on  electric  railway 
subjects,  some  of  which  have  appeared  in  this  paper. 
MR.  A.  E.  WORSWICK,  engineer  to  Wehrner,  Beit  &  Co., 

of  London,  Eng.,  spent  a  few  days  in  New  York  last  month  on 
his  way  to  the  City  of  Mexico,  where  he  will  superintend  the  elec- 

trical equipment  of"  a  section  of  the  tramway  in  that  city,  which 
is  controlled  by  Wehrner,  Beit  &  Co.  Mr.  Worswick  was  form- 

erly a  resident  of  Canada,  and  has  recently  been  engaged  in  in- 
stalling electric  railway  equipments  in  Port  Elizabeth  and  Cape 

Town,  South  Africa,  which  systems  are  also  owned  by  the  firm 
he  represents. 
MP.  F.  O.  RUSLING  has  recently  been  appointed  general 

manager  of  the  Port  Elizabeth  Tramway  Company,  Port  Eliza- 
beth, Cape  Colony,  South  Africa.  Mr.  Rusling  is  very  well  known 

throughout  the  street  railway  field,  and  was  formerly  general 
manager  of  the  Rochester  (N.  Y.)  Railway  Company.  Before 
going  to  Rochester,  Mr.  Rusling  was  superintendent  of  the  Buf- 

falo Railway  Company.  Mr.  Rusling  will  sail  for  Port  Elizabeth 
about  April  6,  and  will  take  with  him  the  best  wishes  of  his  many 
friends  in  the  United  States. 
MR.  H.  P.  BRADFORD,  formerly  general  manager  of  the 

Cincinnati  Inclined  Plane  Railway  Company,  has  recently  ac- 
cepted the  position  of  general  manager  of  the  Compania  del  Fer- 

J.  S.  KIDD 
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rocarriles  de  Destrito  Federal  de  Mexico,  the  company  owning 
the  street  railways  in  the  City  of  Mexico.  Mr.  Bradford  will  as- 

sume the  position  recently  resigned  by  Mr.  T.  H.  McLean,  who 
is  going  to  Toledo.  Mr.  Bradford,  as  is  well  known,  has  had  a 
long  experience  in  electric  railroading,  and  is  well  fitted  for  the 
position  which  he  has  assumed. 
MR.  LOOMIS  ALLEN,  formerly  superintendent  of  the  track 

department  of  the  Syracuse  Rapid  Transit  Railway  Company, 
has  been  promoted  to  the  position  of  assistant  general  manager. 
Mr.  Allen  has  been  superintendent  of  the  track  department  of  this 
road  since  April  r,  1805,  and  has  had  charge  of  all  the  construc- 

tion work  since  that  time.  He  has  had  several  years'  experience 
in  the  engineering  business  in  various  parts  of  the  country  and 
is  intimate  with  every  detail  of  the  work.  His  promotion  was  se- 

cured by  faithful  and  efficient  service. 
MR.  EDWARD  E.  WESSELS,  who  was  formerly  general 

manager  of  the  Standard  Air  Brake  Company,  has  entered  the 

publishing  business  as  publisher  of  the  "Universe,"  a  weekly 
magazine  for  young  readers,  which  briefly  records  current  events 
in  such  a  style  as  to  be  readily  understood.  We  notice  as  in 
charge  of  the  Science  department  of  this  paper  the  name  of  Mr. 
T.  Commerford  Martin,  the  well-known  editor  of  the  "Electrical 
Engineer."  The  first  numbers  of  this  magazine  which  have  been 
published  are  quite  attractive,  and  Mr.  Wessels  has  the  best  wishes 
1  if  his  ninny  friends  in  his  new  venture. 
MR.  FRANK  X.CICOTT,  who  is  the  representative  in  London, 

Eng.,  of  a  number  of  electric  railway  manufacturers,  and  who  is 
also  well  and  favorably  known  on  this  side  of  the  Atlantic,  started 
from  London  on  March  24  for  a  trip  around  the  world.  The  ob- 

ject of  Mr.  Cicott's  trip  is  to  investigate  the  prospective  condi- 
tions and  installations  of  electric  tramways  in  different  parts  of 

the  globe,  and  he  will  visit  on  his  trip  Gibraltar,  Malta,  Naples, 
India,  Australia,  New  Zealand,  the  Samoan  Islands,  Honolulu, 
San  Francisco  and  New  York.  Mr.  Cicott  expects  to  take  about 
eight  months  for  his  trip,  and  his  long  experience  in  electric  rail- 

roading will  make  his  observations  on  the  possibilities  of  electric 
traction  very  valuable. 
MR.  LOUIS  E.  ROBERT,  who  was  formerly  connected  with 

the  Sterling  Supply  &  Manufacturing  Company,  has  accepted  the 
position  of  secretary  of  the  New  York  Switch  &  Crossing  Com- 

pany, of  Hoboken,  N.  J.  Besides  this  official  position,  Mr. 
Robert  will  also  act  as  general  outside  representative  of  the 
company.  Mr.  Robert  is  well  known  in  the  street  rail- 

way field,  and  has  had  long  experience  in  track  work, 
having  been  for  nine  years  connected  with  the  Lewis  & 
Fowler  Girder  Rail  Company,  for  whom  he  made  locations  for 
proposed  special  work  installations.  The  New  York  Switch  & 
Crossing  Company  has  an  able  corps  of  representatives,  who  are 
engineers  as  well  as  builders  of  special  work,  so  that  they  can 
advise  street  railway  companies  as  to  the  proper  construction  and 
design  of  special  work  and  also  supply  it. 
MR.  J.  C.  BRACKENRIDGE,  who  was  recently  appointed 

chief  engineer  of  the  Brooklyn  Rapid  Transit  system,  in  place  of 
Mr.  J.  T.  Whittlesey,  resigned,  has  had  a  long  experience  as  a 
constructing  and  electrical  engineer. .  He  was  with  the  Brooklyn 
and  Union  elevated  railroad  companies,  as  assistant  engineer  in 
charge  of  the  foundation  construction  and  track  work  during  the 
construction  of  both  these  roads  in  1S84-1889;  he  was  assistant 
chief  engineer  of  the  Phoenix  Construction  Company,  in  1889,  and 
had  charge  of  the  building  of  the  electrical  subways  above  Fifty- 
ninth  Street,  in  the  City  of  New  York;  he  was  with  the  Depart- 

ment of  City  Works,  Brooklyn,  as  assistant  engineer  on  the  water 
works  extension,  east  of  Rockville  Center,  L.  I.,  and  had  charge 
of  the  construction  of  the  waste-weir  supply  ponds  in  1882-1892; 
he  was  with  the  East  River  Bridge  Company  as  first  assistant  en- 

gineer when  it  was  proposed  to  build  the  bridge  by  a  private  cor- 
poration, on  surveys,  triangulations, etc., in  1892-1894;  he  was  chief 

engineer  of  the  track  department  of  the  Brooklyn  Heights  and 
Brooklyn,  Queens  County  &  Suburban  Railway  Companies,  in 
charge  of  the  track  construction  and  maintenance  on  both 
roads,  until  appointed  chief  engineer  of  the  whole  system  now 
known  as  the  Brooklyn  Rapid  Transit  Railway  Company.  While 
chief  engineer  of  the  Brooklyn  companies  he  was  also  made  en- 

gineer of  the  associated  trolley  companies  of  Brooklyn,  compris- 
ing all  the  electric  surface  roads  of  the  city  of  Brooklyn,  for  the 

purpose  of  extending  the  lines  across  the  Brooklyn  Bridge  to 
New  York  City. 

Obituary 

MR.  JAMES  A.  STRATTON,  secretary  and  treasurer  of  the 
Birmingham  Railway  &  Electric  Company,  of  Birmingham,  Ala., 
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died  very  suddenly  recently  of  typhoid  fever.  Mr.  Stratton  was 
43  years  old  at  his  death,  and  was  a  native  of  Aurora,  Ind.,  where 
he  received  a  liberal  education.  He  was  connected  for  some  time 
with  the  First  National  Bank  of  his  native  city,  as  cashier.  Four- 

teen years  ago  he  went  to  Birmingham,  Ala.,  and  obtained  the 
position  of  head  bookkeeper  at  Alice  Furnace.  He  held  this  posi- 

tion with  credit  to  himself  and  the  company  until  the  Birmingham 
Electric  Railway  Company  was  organized,  when  he  assisted 
in  the  work  of  organization  and  became  its  secretary  and  treasurer, 
which  position  he  held  until  his  death.  Mr.  Stratton  was  president 
of  the  Jefferson  County  Improvement  Company,  and  secretary and  treasurer  of  the  East  Lake  Company. 

AMONG  THE  MANUFACTURERS 

GEIPEL  &  LANGE,  of  68  Victoria  Street,  Westminster,  Lon- 
don, in  addition  to  obtaining  the  gold  medal  at  the  recent  Brussels 

exhibition,  have  been  awarded  a  special  prize  of  100  francs  for 
their  patent  steam  trap. 

THE  CRANE  COMPANY,  of  New  York,  has  recently  se- 
cured the  contract  for  pipe  valves  and  fittings  for  the  Dayton  & 

Western  Street  Railway  at  Alexandria,  Ohio,  through  its  repre- 
sentative, G.  A.  Hurd. 

THE  BALL  ENGINE  COMPANY,  of  Erie,  Pa.,  reports  that 
its  factory  has  been  operating  night  and  day  since  September, 
1897,  on  account  of  the  great  demand  for  its  engines  for  electric 
light  and  power  purposes. 

THE  J.  A.  FAY  &  EAGAN  COMPANY,  of  Cincinnati,  Ohio, 
have  found  its  business  increasing  so  rapidly  that  it  has  volun- 

tarily increased  the  wages  of  its  employees  10  per  cent.  This 
increase  went  into  effect  on  March  21. 

THE  SESSIONS  FOUNDRY  COMPANY.of  Bristol,  Conn., 
has  recently  secured  an  order  for  about  260  tons  of  castings  for 
delivery  at  St.  Paul,  Minn.,  for  a  counter  weight  street  railway 
system  for  operating  cars  over  heavy  grades. 

HAROLD  P.  BROWN,  of  New  York  City,  has  secured  a 
number  of  foreign  orders  recently  for  plastic  bonds.  This  bond 
is  now  being  adopted  as  standard  very  extensively  by  street  rail- 

way companies  thoughout  the  world,  and  the  manufacturer  thinks 
that  it  absolutely  solves  the  problem  of  the  return  circuit. 

THE  SPRINGFIELD  MANUFACTURING  COMPANY, 
of  Bridgeport,  Conn.,  has  recently  received  an  order  from  the 
Italian  branch  of  the  General  Electric  Company,  at  Milan,  Italy, 
for  one  of  its  wheel-grinders;  and  also  an  order  from  the  Con- 

solidated Railway  Company,  of  Baltimore,  for  one  grinder. 

THE  COLUMBIA  MACHINE  COMPANY,  of  Brooklyn,  N. 
Y.,  reports  a  very  good  business  for  the  last  month,  and  the  com- 

pany's factory  is  working  night  and  day.  This  company  has  found 
it  necessary  to  extend  its  plant  and  has  added  the  building  19 
Furman  Street,  where  it  has  established  a  complete  blacksmith shop. 

EUGENE  MUNSELL  &  COMPANY,  of  New  York  and  Chi- 
cago, are  mailing  to  the  electrical  trade  throughout  the  United 

States  their  1898  catalogue  of  "Mica  Specialties."  As  a  preface  to 
this  catalogue  appears  the  following  very  pointed  statement:  "The 
rapid  growth  of  our  business  is  the  strongest  evidence  of  the 

superiority  of  our  mica." 
S.  C.  STROCK,  of  New  York,  reports  an  excellent  business 

in  ties  during  the  last  month.  Among  the  recent  orders  which 
he  has  received  is  one  from  the  Bridgeton  &  Millville  Traction 
Company,  of  Bridgeton,  N.  J.,  and  one  from  the  Pittsburgh  & 
Leominster  Street  Railway  Company,  of  Pittsburgh,  Mass.  Mr. 
Strock  states  that  there  is  a  good  demand  for  good  ties  at  reason- 

able prices. 

THE  BUCKEYE  ELECTRIC  COMPANY,  of  Cleveland, 
Ohio,  has  received  an  order  from  the  United  States  Government 
Naval  Department,  at  Washington,  for  the  Jandus  enclosed  arc 

lamps  which  this  company  manufactures.  This  is  a  "rush"  or- der, and  is  certainly  a  good  testimonial  to  the  confidence  which 
the  Government  has  in  the  Buckeye  Electric  Company  to  fulfill 
its  contracts. 

HEDDEN  &  WHEELER,  varnish  makers,  of  Newark,  N.  J., 
report  a  large  business  with  electric  railway  companies  in  var- 

nishes and  paints.  Wheeler's  manganese  iron  paint,  for  structural 
purposes,  for  trolley  line  poles,  for  bridges,  tin  roofs  and  all 
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exposed  metal-work  is  particularly  well  adapted  to  the  needs  of 
street  railway  companies  and  it  is  giving  excellent  satisfaction 
wherever  used. 

THE  BETHLEHEM  IRON  COMPANY,  of  South  Bethle- 
hem, Pa.,  has  recently  secured  an  order  for  the  forgings  of  the 

engines  of  the  torpedo  boat  "Rogers,"  which  was  built  by  the  Col- 
umbian Iron  Works  &  Dry  Dock  Company,  of  Baltimore.  These 

forgings  broke  recently,  causing  considerable  damage  to  the  ma- 
chinery. The  Bethlehem  Iron  Company  is  pleased  to  state  that 

the  forgings  which  broke  were  not  made  by  that  company. 
THE  DUVAL  METALLIC  PACKING  COMPANY,  of 

New  York,  is  constantly  receiving  unsolicited  testimonials  to  the 
satisfaction  given  by  its  metallic  packing.  A  letter  recently  re- 

ceived from  the  Boston  Lead  Manufacturing  Company,  of  Bos- 
ton, Mass.,  reads  as  follows:  "The  packing  we  previously  had 

from  you  was  for  the  engine  pistons  and  valves  and  has  proved 
very  satisfactory.  After  running  a  year  the  rods  are  smoother 

than  when  the  packing  was  put  in." 
THE  KENSINGTON  ENGINE  WORKS,  LTD.,  of  Phila- 

delphia, Pa.,  have  received  orders  for  three  66  ft.  x  18  ft.  return 
tubular  boilers,  125  lbs.  pressure,  and  have  just  shipped  three 
heaters,  one  1200  h.p.  to  the  Cambria  Iron  company,  Johnstown, 
Pa.,  one  of  100  h.p.  to  the  Bucks  County  Railway  Company,  for 
a  trolley  line  between  Doylestown  and  Willow  Grove,  and  one  of 
60  h.p.  to  Greenville,  S.  C.  All  these  heaters  are  of  this  com- 

pany's water-tube  type,  and  built  for  a  working  pressure  of 
150  lbs. 
THE  BALL  ENGINE  COMPANY,  of  Eric,  Pa.,  has  issued 

an  unusually  artistically  arranged  folder  describing  the  more 
prominent  advantages  of  the  Ball  automatic  governor  for  engines 
and  the  Ball  automatic  system  of  lubrication.  This  automatic 
governor  is  attracting  considerable  attention  and  il  is  believed 
by  the  manufacturers  that  it  eliminates  a  number  of  the  weak 

points  often  found  in  engine  governors.  This  company's  auto- matic oil  system  employs  the  force  of  gravity  for  feeding  to  the 
engines. 

C.  W.  HUNT  COMPANY,  of  New  York  City,  is  placing  upon 
the  market  a  coal  cracker  which  is  designed  for  breaking  the 
large  lumps  in  run  of  mine  of  bituminous  coal  into  small  pieces 
that  will  feed  though  the  automatic  stokers  used  under  the  boilers 
of  large  steam  generator  plants.  The  points  on  the  rolls  are 
made  of  tool  steel  with  hardened  points,  especially  designed  to 
crack  and  not  to  crush  the  lumps  of  coal,  so  that  none  of  the  ad- 

vantages of  lump  coal  are  lost.  The  fine  coal  passes  through  the 
rolls  unaltered. 

THE  GEO.  F.  BLAKE  MANUFACTURING  COMPANY, 
of  New  York,  is  receiving  a  large  number  of  orders  for  its  well- 
known  air  pumps,  both  in  the  United  States  and  from  foreign 
countries.  This  company  has  recently  completed  an  installation 
of  air  pumps  which  particularly  shows  the  high-class  of  work 
which  it  does.  This  consists  of  an  entire  air  pumping  system 
for  condensing,  feed,  bilge  and  fire  purposes  on  the  steamer 
"  Kaiser  Wilhelm  der  Grosse."  This  is  one  of  the  largest  installa- 

tion of  air  pumps  ever  made. 

THE  OHIO  BRASS  COMPANY,  of  Mansfield,  Ohio,  will 
shortly  distribute  to  all  those  who  have  previously  been  supplied 
with  a  copy  of  its  supplement  to  catalogue  No.  3,  several  addi- 

tional pages  illustrating  and  describing  some  new  articles  which 
have  recently  been  placed  on  the  market  by  this  company.  The 
supplement  was  issued  last  fall.  These  additional  pages  are  for 
insertion  in  the  supplement  by  attaching  them  to  the  stub  leaves, 
provided  for  this  purpose  in  the  back,  by  which  means  the  cata- 

logue may  be  kept  complete. 

THE  NEW  YORK  ELECTRICAL  WORKS  have  been 
compelled  to  change  their  plant  to  a  larger  building,  owing  to 
the  increase  in  their  business.  They  have  moved  from  161 
Washington  Street,  New  York,  to  515-521  Kent  Avenue,  Brook- 

lyn. This  company  reports  an  exceedingly  good  business  and  has 
several  large  orders  on  its  books.  It  has  been  located  at  161 
Washington  Street  for  six  or  seven  years,  and  now  cordially  in- 

vites all  its  customers  and  friends  made  at  its  old  place  of  business 
to  visit  and  inspect  its  new  plant. 

THE  E.T.BURROWES  COMPANY, of  Portland,  Me.,  has  is- 
sued a  catalogue,  giving  much  interesting  information  relative  to 

the  well-known  Burrowes'  car  curtains.  These  curtains  are  all 
equipped  with  the  pinch  handle  holding  device,  are  easy  to  oper- 

ate, never  stick,  cannot  rattle,  do  not  sway,  always  hang  straight, 
have  no  notches,  no  ratchets,  no  balancers,  no  delicate  parts,  noth- 

ing to  get  out  of  order,  work  quickly,  and  stop  exactly  where  left. 

These  curtains  are  now  used  by  street  railway  companies  all  over 
the  country,  and  they  seem  to  be  giving  excellent  satisfaction. 

SIPE  &  SIGLER,  of  Cleveland,  Ohio,  have  issued  a  calendar 
of  convenient  size,  giving  full  information  and  statistics  relating 
to  the  Willard  storage  battery.  It  is  claimed  by  the  manufacturers 
of  this  battery  that  it  embodies  a  number  of  new  and  valuable 
features,  which  are  not  usually  found  in  storage  batteries.  The 
chief  claim  for  merit  is  made  upon  the  fact  that  the  Willard  plate, 
including  the  terminal,  is  constructed  from  a  single  sheet  of  pure 
rolled  lead,  every  part  of  the  finished  product  remaining  integral 
with  the  original  plate,  never  having  been  separated  therefrom. 

THE  Q.  &  C.  COMPANY,  of  Chicago,  reports  a  number  of 
good  orders  received  for  the  Q.  &  C.-Stanwood  steel  car  steps, 
one  of  the  largest  being  from  the  U.  S.  Navy,  for  the  steamship 
"Atlanta."  This  company's  new  supplemental  catalogue  is  now 
ready  for  distribution,  and  will  be  sent  free  upon  request.  This 
catalogue  gives  illustrations  of  the  different  styles  of  steps  made, 
details  of  construction,  etc.,  together  with  information  regarding 
the  new  self-feeding  rail  drill,  designed  especially  for  street  rail- 

way use,  and  other  devices,  which  it  offers  to  the  street  railway 
trade. 

THE  FOREST  CITY  ELECTRIC  COMPANY,  of  Cleveland, 
Ohio,  has  issued  a  very  neat  catalogue,  describing  the  different 
styles  of  commutator  bars  which  it  carries  in  stock.  These  com- 

mutators are  known  as  rolled  drop  and  are  cast  from  pure  lake 
copper,  and  cold  forged  or  pressed  to  size  by  hydraulic  machinery. 
This  process  produces  a  dense  accurate  bar,  for  which  it  is 
claimed  that  it  will  give  entire  satisfaction  wherever  it  is  used. 
The  Forest  City  Electric  Company  manufactures  and  carries  in 
stock  commutator  bars  for  all  the  different  makes  of  generators 
and  motors  in  common  use,  and  will  make  special  styles  wherever 
required. 
THE  NUERNBERG  MACHINE  WORKS,  of  Nuernberg, 

Germany,  is  building  at  present  a  6-h.p.  Diesel  motor  which  will 
be  put  in  operation  on  the  street  railway  in  Muenchen,  Germany, 
about  May  1st.  This  will  be  operated  as  an  independent  motor. 
This  company  is  the  licensee  of  the  Diesel  patents,  which  are 
owned  by  the  Diesel  Motor  Company,  of  America,  with  headquar- 

ters at  11  Broadway,  New  York  City.  The  Diesel  Motor 
Company  manufactures  motors  of  all  sizes  for  stationary  pur- 

poses, for  locomotives,  and  for  marine  engineering.  It  will  have 
one  of  its  20  h.p.  motors  in  operation  in  April,  and  invites  trade  in- 

spection. 
THE  PIERCE  &  MILLER  ENGINEERING  COMPANY, 

26  Cortlandt  Street,  New  York,  reports  increasing  demands  for 
export  shipments  of  high  grade  engines  and  boilers.  During  the 
past  month  the  work  of  installing  a  large  and  unique  railway 
plant  has  been  completed,  and  the  plant  is  running  smoothly  and 
effectively,  while  orders  for  the  more  usual  sizes  of  outfits  have 

kept  the  company's  working  staff  quite  busy.  The  automatic  shaft 
governor  to  regulate  high  and  medium  speed  engines  recently 
adapted  to  this  firm's  electric  railway  and  lighting  engines  is  giv- 

ing the  utmost  satisfaction,  and  several  repeat  orders  have  already 
been  received  as  a  consequence. 

E.  P.  ROBERTS  &  COMPANY,  of  Cleveland,  Ohio,  are  the 
engineers  for  the  Dayton  &  Western  Traction  Company,  now 
building  a  line  between  Dayton  and  Eaton,  Ohio.  The  Osborne 
Company,  of  Cleveland,  civil  engineers,  acted  as  assistant  engi- 

neers to  E.  P.  Roberts  &  Company,  and  also  inspected  at  the 
mills  all  the  steel  used  for  boilers,  structural  work  and  rails. 
Some  particulars  of  this  road  were  published  in  our  last  issue, 
and  the  road  is  now  approaching  completion.  E.  P.  Roberts  & 
Company  have  acted  as  engineers  for  a  number  of  electric  rail- 

ways, and  especially  for  interurban  high  speed  lines,  of  which 
there  are  a  number  in  Central  Ohio. 

THE  KEYSTONE  ELECTRICAL  INSTRUMENT  COM- 
PANY, of  Philadelphia,  Pa.,  has  appointed  W.  R.  Garton, 

4T4  Ashland  Block,  Chicago,  111.,  as  its  Western  representative. 
This  change  means  that  the  Keystone  Electrical  Instrument  Com- 

pany is  going  to  make  a  strong  bid  for  Western  business,  and 
there  is  little  doubt  but  that  Mr.  Garton's  large  acquaintance  and 
well-known  business  energy  will  result  in  largely  increased  sales 
of  this  company's  instruments  in  his  district.  This  company  re- 

ports that  since  the  first  of  the  year  its  factory  has  been  working 
day  and  night  to  keep  pace  with  its  orders,  and  it  is  now  preparing 
to  largely  increase  its  present  facilities. 
THE  JOSEPH  DIXON  CRUCIBLE  COMPANY,  of  Jersey 

City,  N.  J.,  supplies  a  belt  dressing  which  is  claimed  to  be  an  ab- 
solute necessity  in  every  well-regulated  factory.  Belts  that  slip 

not  only  do  not  drive  properly,  but  they  wear  out  rapidly;  and  a 
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belt  that  is  too  tight  is  over-strained  and  will  also  wear  out  rapidly. 

The  Dixon  belt  dressing  is  designed  to  prevent  a  belt  from  slip- 
ping, and  thoroughly  preserves  its  life  and  elasticity.  As  long 

ago  as  1878  it  was  used  on  the  big  driving  belt  at  the  Paris  Expo- 
sition, when  every  other  means  had  been  tried  and  failed  to  make 

the  belt  take  hold  of  the  pulley  that  was  to  start  the  thousands  of 
feet  of  shafting  and  the  hundreds  of  machines. 

GEORGE  T.  HANCHETT,  of  New  York  City,  has  removed 

to  123  Liberty  Street,  New  York,  where  he  will  open  an  office 

as  general  electrical  and  mechanical  engineer.  Mr.  Hanchett 

announces  that  he  has  every  facility  for  preparing  engi- 

neering drawings  and  tracings  on  short  notice,  and  he  has  associ- 
ated with  him  competent  draughtsmen  and  mechanics  so  that  his 

facilities  for  preparing  engineering-  work  are  very  complete.  Mr. 
Hanchett  also  wishes  to  state  that  he  has  every  means  at  hand  for 

the  designing  and  construction  of  electrical  machinery  and  models, 
and  he  makes  a  specialty  of  perfecting  inventions  and  apparatus 
so  that  they  can  be  manufactured  at  a  minimum  cost. 

THE  WESTERN  ELECTRIC  COMPANY,  of  Chicago  and 

New  York,  reports  an  excellent  business  in  its  different  lines  of 

street  railway  material.  Its  non-sparking  brushes  in  particular 

are  having  a  very  large  sale.  The  company  thinks  that  the  most 

stubborn  case  of  sparking  at  the  brushes  and  commutator  can  be 

conquered  by  the  use  of  the  Western  Electric  non-sparking  brush. 
This  brush  is  highly  recommended  by  many  of  the  best  dealers  in 

the  country.  The  Western  Electric  Company  is  also  pushing  its 

swing  tree  insulator,  and  thinks  that  this  is  the  proper  time  of  the 

year  for  street  railway  and  electric  light  plants  to  carefully  ex- 
amine their  outside  lines  in  order  to  prevent  them  from  coming 

in  contact  with  trees. 

THE  BERLIN  IRON  BRIDGE  COMPANY,  of  East  Berlin, 

Conn.,  has  secured  another  contract  from  the  Hartford  City  Gas- 
light Company,  of  Hartford,  Conn.,  for  one  of  its  steel  roofs 

lined  with  its  patent  anti-condensation  fire-proof  lining.  The  new 

building  is  to  be  30  ft.  wide  and  70  ft.  long,  having  brick  sides 
and  iron  roof  construction  as  mentioned  above.  The  Berlin  Iron 

Bridge  Company  has  also  secured  an  order  from  the  Bristol  & 
Plainville  Tramway  Company,  of  Bristol,  Conn.,  for  building  a 

new  steel  bridge,  having  a  span  of  about  90  ft.  This  bridge  will 
be  built  at  Plainville,  Conn.  It  has  been  designed  with  the  view 

of  providing  a  permanent  structure,  which  will  be  able  to  take 
care  of  the  increasing  and  heavy  traffic  of  this  road. 

THE  ST.  LOUIS  IRON  &  MACHINE  WORKS,  St.  Louis, 

Mo  have  just  completed  two  cross  compound  condensing  "St. 
Louis  Corliss"  engines  of  200  h.p.  each,  to  be  direct-connected  to 

Westino-house  generators  for  the  Dallas  Street  Railway  &  Light 

Company,  of  Dallas,  Tex.  They  have  under  construction^  one 

cross  compound  condensing  heavy  duty  "pt.  Louis  Corliss  en- 
gine of  1000  h.p.  for  the  Consolidated  Electric  Light  &  Power 

Company,  Kansas  City,  Mo.;  also  two  cross  compound  condensing 

heavy  duty  "St.  Louis  Corliss"  engines  of  500  h.p.  each,  for  the 

Lehigh  Portland  Cement  Company,  Allentown,  Pa.;  also  one  "St. 
Louis  Corliss"  engine  of  200  h.p.  to  be  attached  to  an  air  compres- 

sor for  the  Anheuser-Busch  Brewing  Association,  St.  Louis,  to 
be  used  for  deep  well  pumping  by  air  pressure. 

THE  HARRISBURG  FOUNDRY  &  MACHINE  WORKS, 

of  Harrisburg,  Pa.,  have  engaged  W.  R.  Fleming,  formerly  of  W. 

R  Fleming  &  Co.,  of  New  York,  Boston  and  Philadelphia,  as  vice- 
president  and  general  manager.  Mr.  Fleming  succeeds  M.  E. 

Hershey  formerlv  general  manager  of  the  company.  This  change 

took  effect  on  Feb.  1st.  The  Harrisburg  Foundry  &  Machine 

Works  contemplate  making  a  considerable  increase  m  their  facili- 
ties for  manufacturing  automatic  engines  for  electric  service.  It  is 

intended  to  add  several  new  lines  of  engines,  so  as  to  broadly  cover 

the  whole  field  of  steam  engine  practice.  It  is  also  understood  that 

the  company  will  rebuild  its  entire  plant  upon  a  plan  and  scope 

which  will  place  it  in  a  superior  condition  for  the  manufacturing 

of  its  machinery,  which  is  well  known  throughout  the  country. 

THE  BALDWIN  LOCOMOTIVE  WORKS,  of  Philadelphia, 

have  recently  built  one  of  their  steam  motor  cars  for  use  on  the  lines 
of  the  Cincinnati,  Hamilton  &  Dayton  Traction  Company.  The 

weight  of  this  motor  in  working  order,  not  including  passengers, 

is  48,000  lbs.,  with  about  32,000  lbs.  on  the  driving  wheels.  The 

cylinders  are  of  the  Vaulcain  compound  type,  high  pressure,  5J/2 
ins.  in  diameter;  low  pressure,  9  ins.  in  diameter;  stroke,  12  ins. 
The  fuel  used  will  be  anthracite  coal  or  coke.  The  boilers  are  48 

ins.  in  diameter,  centrally  fired,  and  are  of  the  self-feeding  type, 

being  supplied  with  coal  from  the  top  of  the  car  roof,  around  the 
stack,  though  a  10-in.  pipe  in  the  center  of  the  boiler.  The  boiler 
is  constructed  of  steel  Vz  in.  thick  and  carries  a  working  pressure 

of  180  lbs.  to  the  square  inch.   The  feed-water  is  supplied  by  two 
injectors. 
FRANK  M.  BLAISDELL,  landscape  architect  and  civil  engi- 

neer of  Boston,  Mass.,  makes  a  specialty  of  designing  and  su- 
perintending the  construction  of  pleasure  parks  and  resorts  for 

street  railway  companies.  Mr.  Blaisdell  has  had  considerable  ex- 
perience in  designing  special  attractions  for  parks,  such  as  casino 

buildings,  canoe  and  bicycle  houses,  band  stands,  rustic  open  air 
theaters,  rustic  bridges,  towers,  grottos,  gateway  entrances,  build- 

ing of  ponds,  developing  of  springs,  planting  of  trees,  shrubbery, 
etc.  He  has  successfully  carried  out  work  of  this  kind  for  a  num- 
be>  of  street  railway  companies,  including  the  Portland  Railroad 
Company,  of  Portland,  Maine,  Newcastle  Traction  Company,  of 
Newcastle,  Pa.,  Commonwealth  Avenue  Railroad  Company,  of 
Newton,  Mass.,  and  Fitchburg  &  Leominster  Railroad  Company, 
of  Fitchburg,  Mass. 

THE  MICA  INSULATOR  COMPANY,  of  New  York,  Chi- 
cago and  London,  announces  that  it  has  recently  made  an  addition 

to  its  already  extensive  line  of  oiled  cloth  and  paper  insulations,  and 
is  now  prepared  to  furnish  M-I-C-compound  rope  and  bond  paper. 
This  line  of  insulation  is  made  from  the  finest  grade  of  rope  and 
bond  paper  and  treated  with  two  baked  coatings  of  M-I-C  com- 

pound. The  rope  paper  is  furnished  in  sheets  one  yard  wide,  two 
yards  long,  and  carefully  packed  between  sheets  of  plain  paper. 
The  average  break  down  test  is  739  volts  per  mill;  thickness,  4V2 
mills.  The  bond  paper  is  furnished  in  sheets  19  ins.  x  24  ins.  and 
22  ins.  x  34  ins.,  the  average  break  down  test  being  859  volts  per 
mill;  thickness,  5  mills.  The  company  will  be  pleased  to  send 
samples  to  electrical  manufacturers,  street  railways,  or  lighting  sta- 

tions upon  application. 
ELMER  P.  MORRIS,  of  New  York,  reports  a  large  number 

of  shipments  of  electrical  apparatus  made  by  him  to  street  railway 
companies  abroad.  Mr.  Morris  makes  a  specialty  of  this  kind  of 
business,  and  acts  as  purchasing  agent  in  this  country  for  foreign 
tramway  companies.  Mr.  Morris'  experience  in  electric  railway construction  well  fits  him  for  this  business,  as  he  knows  all  the 
conditions  which  are  apt  to  arise  in  electric  railway  work,  what 
apparatus  is  best  suited  to  some  of  the  conditions  and  what  to 
other  conditions.  In  advancing  this  line  of  business  he  has  se- 

cured the  services  of  C.  H.  Leighton,  who  sailed  for  Europe 
March  19  to  make  a  tour  of  the  principal  European  countries  and 

introduce  Mr.  Morris'  particular  line  of  work  to  them.  Mr.  Mor- 
ris also  reports  a  good  American  business,  and  in  this  direction 

has  secured  the  services  of  C.  J.  Harrington. 

THE  GENERAL  ELECTRIC  COMPANY,  of  Schnectady,  N. 
Y.,  has  recently  issued  a  small  pamphlet  entitled  "A  Modern  Gear 
Plant,"  which  describes  the  very  extensive  factory  that  this  com- 

pany has  established  at  Lynn,  Mass.,  for  the  exclusive  manufacture 

of  "steel  gears  and  pinions.  This  plant  is  equipped  with  the  best  mod- 
ern machinery  and  gears  and  pinions  are  made  in  all  standard 

sizes.  The  General  Electric  Company  reports  a  number  of  orders 
for  its  electrical  apparatus  during  the  past  month.  One  of  these 
comes  from  the  Cincinnati  Street  Railway  Company,  and  covers 
the  necessary  electrical  equipment  to  enable  that  company  to 
change  over  its  Walnut  Hill  line  from  cable  to  electric 
traction.  This  order  amounts  to  over  $100,000.  The  Boston  Ele- 

vated Railway  Company  has  also  placed  a  large  contract  with  the 
General  Electric  Company  for  electrical  apparatus  amounting  to 
about  the  same  sum. 

THE  SARGENT  COMPANY,  of  Chicago,  111.,  has  found  it 
necessary  to  considerably  increase  its  present  capacity,  owing  to 
the  number  of  large  orders  which  it  has  received.  Its  business 
so  far  this  year  has  increased  about  40  per  cent  over  its  business 
for  the  corresponding  period  last  year.  The  Sargent  Company, 
in  addition  to  making  other  improvements,  has  recently  installed 
a  large  20-ton  electric  traveling  crane  in  its  factory,  in  addition  to 
the  cranes  now  operated.  It  has  also  installed  an  additional  saw 
of  the  latest  and  most  improved  type.  The  traveling  crane  was 
supplied  by  Manning,  Maxwell  &  Moore,  and  the  saw  was  made 
by  the  Q.  &  C.  Company.  The  Sargent  Company  is  rearranging 
its  receiving  and  shipping  departments  extensively,  and  is  install- 

ing new  engines,  dynamos,  etc.,  in  its  power  house.  This  com- 
pany now  has  a  capacity  of  about  1000  tons  a  month,  which  will 

of  course  be  greatly  increased  by  the  changes  now  in  progress. 

THE  ELECTRICAL  EXHIBITION  COMPANY,  of  New 
York  City,  reports  that  the  demands  for  space  at  the  Electrical 
Exhibition,  to  be  given  in  Madison  Square  Garden,  in  May,  are 
constantly  coming  in,  and  the  complete  success  of  the  exhibition 
is  more  than  assured.  A  number  of  interesting  collections  of 
telegraphic  instruments,  etc.,  will  be  made,  and  will  undoubtedly 
prove  strong  drawing  cards.    It  is  proposed  to  have  on  exhibi- 
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tion,  besides  other  electrical  apparatus,  a  working  model  of  the 
third-rail  system,  as  applied  to  the  lines  of  the  New  York,  New 
Haven  &  Hartford  Railroad  Company.  N.  H.  Heft,  electrical 
engineer  of  this  company,  has  kindly  placed  at  the  disposal  of  the 
Electrical  Exhibition  Company  blue-prints  showing  the  con- 

struction of  the  track  and  some  of  the  actual  material  used.  The 
model  will  be  from  50  ft.  to  ico  ft.  long,  and  a  small  car  will  be 
in  actual  operation,  showing  the  method  of  picking  up  current 
and  delivering  it  to  the  motors. 

THE  AULTMAN  &  TAYLOR  MACHINERY  COMPANY, 
Mansfield,  Ohio,  manufacturers  of  the  well-known  types  of  Cahall 
vertical  water  tube  boiler  and  Cahall-Babcock  &  Wilcox  water 
tube  boilers,  have  recently  secured  valuable  additions  to  their 
erecting  force  in  the  persons  of  W.  E.  Bickford  and  J.  C.  Cooke. 
Mr.  Cooke  has  been  located  in  the  Philadelphia  district  for  the 
past  six  years  as  superintendent  of  erection  for  the  Babcock  & 
Wilcox  Company  of  New  York  City.  The  Cahall  people  are  to 
be  congratulated  on  having  secured  the  service  of  Mr.  Cooke, 
and  as  he  has  made  the  change  for  his  own  betterment,  no  doubt 
his  many  friends  will  be  pleased  to  learn  of  his  having  taken 
charge  of  the  erecting  department  for  the  Cahall  people  in  Phila- 

delphia and  New  York.  Mr.  Bickford  has  been  superintendent 
of  erection  for  the  National  Water  Tube  Boiler  Company,  for  the 
past  five  years,  and  recently  resigned  that  position  to  accept  a 
position  as  erecting  superintendent  with  the  Cahall  people  with 
headquarters  at  Mansfield,  Ohio. 

LANGE,  WHARTON  &  DOWN,  LTD.,  electric  light,  power 
and  traction  engineers,  of  London  and  Leeds,  England,  have  is- 

sued a  catalogue  describing  track  drills,  rail  saws  and  jacks  which 
they  handle.  The  jacks  are  the  well-known  Pearson  jacks,  which 
are  now  in  use  on  a  large  number  of  street  railway  companies, 
both  in  the  United  States  and  abroad.  The  track  drill  which  this 
company  handles  is  called  the  Paulus,  and  is  also  well-known  in 
the  United  States.  The  following  advantages  are  claimed  for  this 
drill:  Speed,  five  times  that  of  ratchet  brace;  feed,  equal  to  full 
capability  of  twist  drill  bit;  no  adjustments  required  before  using; 
accuracy  of  bore  equal  to  shop  work;  instant  clearing  of  track  to 
allow  train  to  pass;  minimum  of  repairs.  This  tool  is  well  suited 
to  its  work,  and  is  simple  in  construction.  Lange,  Wharton  & 

Down  also  handle  the  Buda  track  drill.  This  company's  rail  saws 
are  portable  and  are  designed  for  cutting  off  rails  true  to  length 
with  square  ends  with  great  accuracy  on  the  track.  They  are 
best  driven  by  two  workmen,  who  can  make  a  complete  cut  in 
from  6  to  20  minutes,  dependent  on  depth  and  weight  of  rail. 
THE  PENNSYLVANIA  STEEL  COMPANY  has  moved  its 

Boston  office  to  Mason  Building,  70  Kilby  Street,  corner  Milk 
Street.  This  branch  reports  that  its  street  railway  business  has 
increased  so  in  the  past  few  years  that  it  has  entirely  out-grown 
its  present  accommodations.  Among  its  recent  rail  contracts  is 
one  of  5000  tons  for  the  Boston  Elevated  Railway  Company,  1500 
tons  for  the  Fall  River  &  Newport  Street  Railway  Company, 
1800  tons  for  the  Fall  River  &  Providence  Street  Railway  Com- 

pany, besides  many  small  orders  for  other  roads.  Its  bridge 
and  construction  department  business  has  grown  equally  fast. 
Besides  its  contract  for  the  Southern  Terminal  station  now  rapidly 
Hearing  completion  and  involving  nearly  10,000  tons  of  steel,  it 
has  recently  completed  the  baseball  cage  for  Plarvard  University, 
Memorial  Chapel  for  Wellesley  College,  steel  structure  of  an 
apartment  house  at  the  corner  of  Brookline  Avenue  and  Beacon 
Street,  Boston,  and  is  erecting  the  new  power  station  for  the 
Boston  Electric  Light  Company,  which  is  to  be  one  of  the  largest 
and  finest  in  the  country.  It  is  a  noteworthy  fact  that  the  first 
three  sections  of  the  Boston  Subway  were  furnished  by  this  com- 

pany and  it  has  recently  taken  a  contract  for  the  last  section;  and 
it  is  equally  noteworthy  that  the  Northern  Union  station  was  built 
by  this  company,  and  it  is  now  completing  the  Southern  Union 
station.  A  list  of  all  the  street  railway  and  steam  railroad  cus- 

tomers of  the  company  in  New  England  would  include  almost 
everyone  of  the  different  systems. 

THE  ROBINSON  RADIAL  CAR  TRUCK  COMPANY,  of 
Boston,  Mass.,  has  recently  served  the  following  infringement 

notice  on  a  number  of  car  and  truck  builders:  "We  beg  to  call 
your  attention  to  the  fact  that  the  Robinson  Radial  Car  Truck 
Company  has  entered  suit,  which  is  now  pending,  against  the 
West  End  Street  Railway  Company,  of  Boston,  for  infringement 
of  the  Robinson  brake  system  patent,  owned  by  this  company. 
The  said  infringed  patent  is  No.  554,956,  dated  Feb.  18,  1896,  ap- 

plication filed  in  1891.  For  your  information  we  would  state 
that  it  is  estimated  that  the  West  End  Railway  Company  (now 
leased  by  the  Boston  Elevated  Railway  Company), has  at  the  pres- 

ent time  about  2000  cars  provided  with  a  brake  system  infringing 

the  above-named  patent.  These  infringing  cars  include  all  of  the 
eight-wheel  equipment  lately  put  in  operation  and  provided  with 
the  so-called  'Baker  Truck,'  also  various  four-wheel  cars,  in- 

cluding nearly  all  of  those  provided  with  trucks  designed  by  one 
of  the  West  End  master  mechanics.  It  is  our  purpose  to  prose- 

cute this  suit  vigorously  and  to  take  such  legal  action  as  may  be 
necessary  for  the  protection  of  our  rights  in  the  premises,  against 
all  builders,  sellers  and  users  of  trucks  provided  with  the  afore- 

said infringing  brake  system.  Please  take  note  of  the  above  facts 
and  refrain  from  applying  this  brake  system  to  any  trucks  which 
you  may  be  called  upon  to  build  or  furnish  for  the  Boston  Ele- 

vated Railway  Company,  or  any  other  parties,  and  thus  avoid 

legal  complications  and  responsibility  for  the  same." 
THE  WALKER  COMPANY,  of  Cleveland,  Ohio,  will  shortly 

install  two  6-pole  100  kw.  lighting  generators  in  the  Metropolitan 
Museum  of  Art,  in  New  York.  This  company  has  also  received 
an  order  from  the  Presbyterian  Hospital,  of  New  York,  for  a  100 
kw.  generator  and  switchboard  for  lighting  purposes.  Among 
the  other  orders  for  apparatus  for  lighting  purposes  may  be  men- 

tioned a  Walker  alternator  3-phase,  60  cycle,  which  has  been  pur- 
chased by  G.  Burkhart,  of  Hudson,  Wis.  Among  the  electric 

railway  equipments  recently  ordered  may  be  mentioned  a  500  kw. 
railway  generator  of  the  belted  type,  and  a  general  panel  for  the 
switchboard  for  the  Los  Angeles  Traction  Company,  of  Los  An- 

geles, Cab,  10  double  3-S  equipments  with  type  S  controllers  sold 
to  the  Erie  Construction  Company  for  the  Buffalo  Traction  Com- 

pany, 3  double  40  h.p.  equipments  with  S  controllers  sold  to  Isaac 
Walker  &  Son,  for  the  Quakertown  (Pa.)  Traction  Company, 
and  2  double  3  S  equipments  for  storage  battery  motor  cars  sold 
to  S.  M.  Fisher,  for  the  Patton  Motor  Company.  The  Walker 
Company  reports  that  its  type  S  solenoid  blow-out  controller  is 
the  most  popular  one  the  company  has  ever  placed  on  the  market. 
The  controller  departments  of  its  factories  are  turning  out  very 
large  numbers  of  the  type  S  apparatus.  As  this  issue  is  going  to 
press  it  is  announced  that  the  Walker  Company  has  just  received 
a  contract  from  the  U.  S.  Government  for  the  building  of  some 
very  large  gun  carriages,  weighing  many  tons.  The  Government 

desires  to  make  use  of  the  company's  large  foundries  in  order that  the  work  may  be  quickly  done. 

THE  METROPOLITAN  ELECTRIC  CONSTRUCTION 
COMPANY,  of  New  York,  is  now  doing  all  of  the  installation 
work  of  the  Sprague  Electric  Company,  an  arrangement  to  that 
effect  having  been  recently  closed.  The  announcement  was  made 
in  a  striking  two-color  circular  by  the  Sprague  Company,  in 
which  circular  it  was  pointed  out  that  the  Construction  Company 
would  not  only  contract  for  installation  and  maintenance  of 
Sprague  machinery,  but  of  any  other  machinery  as  well.  The 
offices  of  the  Construction  Company,  as  well  as  those  of  the 
Sprague  Company,  are  in  the  Commercial  Cable  Building,  New 
York.  The  officers  are  W.  D.  MacQuesten,  president  and  general 
manager,  and  Wallace  E.  Carver,  treasurer.  The  organization  of 
the  Sprague  Electric  Company,  which  was  formed  by  the  con- 

solidation of  the  Interior  Conduit  &  Insulation  Company,  and 
the  Sprague  Electric  Elevator  Company,  is  being  rapidly  per- 

fected. The  offices  of  the  company  now  occupy  practically  the 
whole  of  three  floors  in  the  Commercial  Cable  Building.  The 
company  recently  secured  a  suite  of  rooms  in  the  Marquette 
Building,  Chicago,  which  will  be  in  charge  of  Millard  B.  Kitt 
and  E.  B.  Kittle,  long  identified  with  the  company.  Well-known 
electrical  men  and  houses  are  being  rapidly  secured  to  represent 
the  Sprague  Company  in  various  sections  of  the  country,  and  the 
organization  bids  fair  to  be  a  remarkably  strong  one  in  every 
way.  An  advertising  and  press  bureau  is  one  of  the  new  depart- 

ments of  the  Sprague  Company,  and  it  has  been  installed  in  a  suite 
of  rooms  on  the  nineteenth  floor  of  the  Commercial  Cable  Build- 
ing. 

New  Publications 

The  Composite  and  Its  Field.    By  C.  Peter  Clark.    16  pages. 
This  is  a  copy  of  a  paper  read  before  the  New  England  Rail- 

road Club,  at  Pierce  Hall,  Boston,  December  14,  1897.  This 
paper  discusses  the  advantages  and  disadvantages  of  the  use  of  the 
composite  car,  and  contains  a  number  of  suggestions  whereby  this 
type  of  car  can  lie  made  to  fill  all  the  conditions  encountered  in 
railway  practice. 
Thirteenth  Annual  Report  of  the  Board  of  Gas  and  Electric  Light 

Commissioners  of  the  Commonwealth  of  Massachusetts.  Pub- 
lished by  Wright  &  Potter  Printing  Co.,  State  Printers.  Bos- 

ton, Mass.    366  pages. 
The  Board  of  Gas  and  Electric  Light  Commissioners  of  the 
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Commonwealth  of  Massachusetts  has  under  its  supervision  134 

companies,  and  the  gas  or  electric  light  plants  of  thirteen  towns 
and  two  cities,  all  in  the  State  of  Massachusetts.  This  report 
contains  full  information  regarding  the  operation  of  these  plants, 
including  the  annual  reports  for  the  last  year. 

Trade  Catalogues 

A  Modern  Gear  Plant.  Published  by  the  General  Electric  Com- 
pany.   14  pages.  Illustrated. 

Commutator  Bars.  Published  by  the  Forest  City  Electric  Com- 
pany, of  Cleveland,  Ohio.    24  pages.  Illustrated. 

Car  Shades  and  Curtains.  Published  by  the  E.  T.  Burrowes  Com- 
pany, of  Portland,  Me.   22  pages.  Illustrated. 

Catalogue.  Published  by  the  Q.  &  C.  Company,  of  Chicago,  111. Illustrated. 

A  Modern  Engine.    Published  by  the  Ball  Engine  Company,  of 
Eric.  Pa.    5  pages.  Illustrated. 

Willard   Storage   Batteries.    Published   by    Sipe    &    Sigler,  of 
Cleveland,  Ohio.    32  pages.  Illustrated. 

List  of  Street  Railway  Patents  Issued 

U.  S.  Patents  Issued  February  22  to  March  15,  inclusive. 

February  22. 

Electric  Railway  System.— John  M.  Murphy,  Torrington,  Conn. 
No.  599,344. 

Trolley  for  Electric  Railways.— Edward  K.  Landis,  Philadelphia, 
Pa.    No.  599.393- 
The  combination  with  a  current-collector  adapted  to  engage 

a  conducting  wire,  of  a  pivoted  device  having  a  wing  on  each 
side  of  said  current-collector,  each  wing  extending  baekwardly 

from  its  pivotal  attachment  to  a  point  adjacent  to  the  extremity 
of  said  current-collector,  thence  baekwardly  and  obliquely,  and 
thence  forwardly  toward  its  free  end. 

PAT.  NO.  599,393  PAT.  NO.  600,261 

Street   Car   Air   Brake. — Charles  A.  Gray,  Kansas    City,  Kan. 
No.  599,421. 
This  invention,  as  its  name  implies,  is  a  brake  operated  by 

compressed  air  carried  in  a  tank  on  a  street  car,  provided  with 
means  for  admitting  the  air  to  the  brake  cylinder  for  operating 
the  piston  therein,  which  sets  the  brakes. 
Car  Fender. — Inozens  J.  Neracher,  Cleveland,  Ohio.  No.  599,470. 
Automatic  Car  Stopper. — Inozens  J.  Neracher,  Cleveland,  Ohio. 

No.  599,471- 
Switch  Operating  Mechanism. — Charles  W.  Yerbury,  Newark,  N. 

J.    No.  599.58o. 
This  invention  relates  to  an  electric  railway  switch  compris- 
ing electromagnets  for  moving  the  switch  and  means  carried  by 

a  car  for  operating  the  circuit  closers. 
Electric  Railway  System. — James  D.  Gibbs,  Chicago,  111.  No. 

529.604. 
Safety  Guard  and  Truck  for  Cars.— Abel  M.  Phelps,  New  York, 

N.  Y.    No.  599,629. 
Safety  Guard  for  Railway  Cars.— Abel  M.  Phelps,  New  York,  N. 

Y.    No.  599,630. 
March  1. 

Car   Fender. — Francis   S.  Davidge,   Washington,    D.    C.  No. 
599,770- 

Automatic  Switch. — Marion  N.  Shufflebarger,  Bristol,  Tenn,  No. 
599,8o8. 

Electric  Railway. — William    M.    Brown,   Johnstown,    Pa.  No. 

599,828. 

The  combination  with  the  traveling  magnet,  energizing-coils 
therefor  connected  to  opposite  sides  of  the  main  circuit,  and  a 
second  set  of  energizing-coils  therefor,  of  an  independent  source 
of  current-supply  and  a  switch  interposed  in  a  circuit  between  the 
independent  source  of  supply  and  the  said  second  set  of  energiz- 

ing-coils and  arranged  to  close  whenever  the  voltage  of  the  main 
circuit  falls  below  a  predetermined  figure. 
Electric  Car  Trolley. — Wm.  H.  Russell,  Newcastle,  Canada.  No. 

599.868. 
Fender  for  Trolley  Cars. — Otto  Spechenbach,  New  York,  N.  Y. 

No.  599,920. 
Electrically  Controlled  Vehicle. — Philip  R.  Salberg,  Pittsburgh, Pa.    No.  599.947- 

Tramway    Switch. — Adam    E.    Shannon,    Findlay,  Ohio.  No. 
600,091. 
The  switch  in  this  invention  is  operated  by  means  carried  by 

a  car. 

Cat  Fender. — Jokul  W.  Sussman,  New  York,  N.  Y.    No.  600,099. 
March  8. 

Automatic  Car  Fender. — Oliver  E.  Stahl,  Baltimore,  Md.  No. 600,183. 

Safety  Fender  for  Street  Cars. — Wm.  B.  Heywood,  Gualala,  Cal. No.  600,224. 

Gate  for  Railway  Cars. — Paul  Gruhn  and  Wilhelm  Stolpner,  Bos- 
ton, Mass.    No.  600,261. 

The  gate  in  this  patent  is  collapsible,  and  is  operated  by  the 
movement  of  a  folding  seat,  with  which  it  is  connected. 
Automatic   Switch   for   Railways. — Howard   F.  Eaton,  Quincy, 

Mass.    No.  600,278. 
This  invention  relates  to  an  electric  switch  operated  by  the 

car 
Car  Fender  and   Brake. — Emery   E.   Rice,  Charleroi,   Pa.  No. 600,378. 

Electric  Railway. — Louise  Scherpe,  St.  Louis,  Mo.,  administra- 
trix of  John  F.  Scherpe,  deceased.    No.  600,381. 

Switch   for   Street   Railways. — George  E.  Crane  and  Victor  H. 
Esch,  Washington,  D.  C.    No.  600,407. March  15. 

Controller  for  Electrically  Propelled  Vehicles. — R.  T.  D.  Brough- 
am and  W.  C.  Bersey,  London,  Eng.    No.  600,509. 

PAT.  NO.  599,421 

The  combination  of  a  switch-lever,  a  brake-lever,  a  foot-lever, 
a  connection  between  the  foot  and  switch  levers  such  that  the  first 
movement  of  the  former  causes  a  rapid  and  wide  separation  of 
the  contacts,  and  a  connection  between  the  foot-lever  and  brake- 
lever  such  that  the  movement  of  the  former  gradually  operates  the 
latter. 

Car  Fender.- — George  F.  Radcliffe  and  John  C.  Sentz,  Kansas 
City,  Kan.    No.  600,596. 

Car  Fender. — Wm.  F.  Young,  Philadelphia,  Pa.    No.  600,601. 
Trolley. — John  Clayton,  Cuyahoga  Falls,  Ohio.    No.  600,633. 

This  invention  relates  to  means  for  lubricating  the  trolley 
wheel. 
Automatic  Railway  Switch. — Walter  C.  Humphreys,  Salisbury, Md.    No.  600,674. 

The  switch  is  operated  by  a  device  carried  by  a  car. 
Protector  for  Motormen. — John  Bowen,  Newark,    N.    J.  No. 600,709. 

This  invention  consists  in  a  water-proof  strip  provided  with 
a  sheet  of  glass,  and  hangs  down  in  front  of  the  motorman,  and 
is  connected  with  a  roller  so  that  it  may  be  wound  up  when  not 
in  use. 
We  will  send  copies  of  specifications  and  drawings  complete  of 

any  of  the  above  patents  to  any  address  upon  receipt  of  fifteen 
cents.  Give  date  and  number  of  patent  desired.  The  Street  Rail- 

way Publishing  Company,  Havemeyer  Building,  New  York. 
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THE  HUNT  STREET  POWER  STATION,  CINCINNATI,  OHIO 

By  Bert  L,.  Baldwin,  M.  E. 

In  1889  the  Cincinnati  Street  Railway  Company  erected 
its  first  electric  plant,  reconstructing  one  of  its  brick  sta- 

bles at  Brighton  and  forming  a  very  respectable  power 
plant,  which  operated  the  Colerain  avenue  line,  which  was 

the  first  division  equipped  with  electric  motors  by  this  com- 
pany. At  this  plant  and  over  this  line  many  experiments 

were  made  to  determine  the  actual  value  of  the  electric 

system  before  it  was  more  generally  adopted,  and  the  ex- 
perience gained  in  constructing  this  plant  was  used  a  year 

later,  when  it  was  decided  to  build  a  large  central  plant. 

units  had  been  built,  but  were  giving  more  or  less  trouble. 
The  Hunt  street  generating  station  was  designed  to  ac- 

commodate this  type  of  generators,  and  was  laid  out  in  the 
manner  shown  by  Fig.  2;  the  first  equipment  consisting 
of  three  Corliss  engines,  belted  to  receiving  shafts  and  ar- 

ranged with  cross  key  couplings,  so  that  the  line  shafting 
could  be  driven  by  different  engines,  thereby  giving  a  cer- 

tain amount  of  reserve  in  the  engine  power;  sixteen  D.  62 
generators  were  driven  from  the  line  shafting,  which  was 
arranged  with  driving  pulleys,  keyed  directly  to  the  same 

FIG.  1 . — INTERIOR  OF  BOILER  ROOM,  SHOWING  STOKERS— CINCINNATI 

The  site  selected  for  this  central  plant  is  almost  exactly  in 
the  center  of  the  city,  and  located  among  the  hills,  so  as  to 
feed,  as  directly  as  possible,  the  heavy  grades  which  it  is 
necessary  to  overcome  in  order  to  reach  the  resident  por- 

tion of  Cincinnati.  These  grades  on  an  average  are  about 
a  mile  long,  and  vary  from  5  to  9  per  cent. 

At  the  time  of  building  this  plant  the  works  of  the  va- 
rious electric  manufacturing  companies,  as  well  as  the  few 

large  electric  plants,  that  were  in  operation  throughout 
the  East,  were  visited,  and  the  Thomson-Houston  Elec- 

tric Company's  D.  62  generator  was  selected  as  the  most 
satisfactory  electric  unit  in  service  at  that  time;  larger 

and  each  having  a  dead  pulley,  which  was  free  to  re- 
volve upon  a  quill  or  sleeve  supported  by  independent 

sleeve  stands.  In  stopping  a  generator  the  belt  was  shifted 

from  the  driving  pulley  on  to  the  dead  pulley  which  sup- 
ported the  belt  without  being  subjected  to  wear;  each  dead 

pulley  was  arranged  with  a  simple  form  of  friction  clutch, 
whereby  it  could  be  coupled  to  its  driving  pulley  at  such 
times  as  it  was  necessary  to  cause  them  to  revolve  so  as  to 
be  able  to  shift  the  belts  from  the  dead  to  the  driving  pul- 
leys. 

As  stated  before,  Fig.  2  shows  the  original  equipment 

of  the  station,  while  the  dotted  lines  show  the  arrange- 
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ment  for  future  extension,  it  being  supposed  that  it  would 
never  be  necessary  to  furnish  more  than  2000  h.p.  from 
this  station.  Additional  machinery  was  added  from  time  to 
time  as  the  load  increased,  until  the  plant  was  carrying 
loads  which  allowed  for  very  little  or  no  reserve  in  boiler, 
engine  or  generator  capacity;  then  came  the  most  trying 
portion  of  the  work,  that  of  reconstructing  the  plant  to 
one  of  a  different  type,  substituting  the  more  modern  type 

<>iSw3>  fl3>!g3  £5?«G3iq)  i£iie>  O-q,  OO  O 

ENGINE  ROOM. 

HUNT  STREET Generating  Station. 

1890 

FIG.  2. — PI  AN  OF  OLD  STATION 

of  generators  for  the  small  belt  units.  This  work  had  to 

be  done  without  in  any  manner  interfering  with  the  con- 
tinuous operation  of  the  plant.  The  line  shafting,  small 

generators  and  simple  Corliss  engines  were  all  retired 

from  service  and  the  present  compound  non-condensing 
engines  with  direct  belted  or  direct  connected  gen- 

erators were  put  in  operation.    The  steam  pressure  was 

1  he  plant  of  the  generating  station,  as  shown  by  Fig.  4, 
together  with  the  cross  section,  Fig.  5,  shows  the  present 
arrangement  of  the  plant,  which  is  arranged  in  the  best 
manner  possible,  considering  the  fact  that  the  various  units 
were  put  in  position,  sandwiched  in  between  the  old  en- 

gines, so  as  not  to  cause  delays  in  the  service.  Figs.  6  and 
7  arc  interior  views  of  the  engine  room  as  it  looks  at 
present,  while  Fig.  8  shows  the  exterior  of  the  building. 

In  the  original  plant,  where  there  were  only  a  few  boil- 
ers, it  was  an  easy  matter  to  dump  coal  directly  in  front 

of  the  boiler  room,  but  when  it  came  to  extending  the 
boiler  house  so  as  to  accommodate  additional  boilers,  it 
was  found  advisable  to  have  an  elevated  driveway  from 
which  coal  could  be  dumped  directly  in  front  of  the  boilers 
as  well  as  through  certain  trap  doors  into  the  space  below 
this  driveway  which  formed  a  storage  of  sufficient  capacity 

to  carry  several  clays'  supply  of  coal  and  be  able  to  bridge 
over  holidays  or  unlooked-for  delays  in  the  delivery  of 
coal.  As  shown  by  Fig.  4,  the  small  fans  with  their  engines, 
which  are  used  in  operating  the  American  stokers,  and  the 

firemen's  toilet  room  are  located  under  this  driveway,  at 
points  where  coal  storage  is  not  needed. 

The  boilers  are  of  the  horizontal  water  tube  type,  as 

built  by  the  Babcock  &  Wilcox  Company  and  the  Aben- 
droth  &  Root  Manufacturing  Company,  each  boiler  con- 

taining about  3600  sq.  ft.  of  heating  surface  with  a  rated 

capacity  of  330  h.p.,  but  in  actual  service  and  in  connec- 
tion with  the  engine  shown,  they  develop  500  h.p.  per 

boiler. 

There  are  two  steam  mains,  which  are  located  upon  op- 
posite sides  of  the  dividing  wall  between  boiler  and  engine 

rooms,  and  are  known  respectively  as  the  "boiler  room 

FIG.  3.— INTERIOR  OF  OLD  STATION,  SHOWING  BELTED  GENERATORS 

increased  to  150  lbs.,  so  as  to  obtain  the  most  satisfactory 

results,  with  the  non-condensing  engines. 
The  engraving,  Fig.  3,  shows  the  general  appearance 

of  the  engine  room,  taken  while  the  foundations  for  the 
first  direct  connected  units  were  being  built.  This  foun- 

dation was  built  between  the  old  No.  2  and  No.  3  Corliss 
engines,  so  that  the  plant  was  only  crippled  to  the  extent 
of  retiring  three  small  generators  during  this  operation. 

main"  and  the  "engine  room  main";  these  have  separate 
connections  to  each  boiler  and  engine  and  form  a  complete 
duplicate  system.  This  system  of  piping  proved  very  useful 
during  the  year  1891,  when  the  fly  wheel  upon  the  No.  2 
Corliss  engine  burst  and  cut  the  engine  room  main  in  two; 
this  accident  caused  considerable  damage  to  the  building 
and  machinery,  but  as  soon  as  the  debris  was  cleared  away 
and  new  wire  connections  made  the  other  engines  were 
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ready  for  work,  being  supplied  with  steam  from  the  boiler 
room  main. 

The  feed  water  piping  systems,  pumps,  heaters,  etc.,  are 
also  arranged  in  duplicate,  and  water  is  supplied  to  the 

The  first  six  boilers  were  equipped  with  Murphy 
smokeless  furnaces,  some  of  which  have  been  in  constant 

service  since  the  plant  first  started,  except  while  their  boil- 
ers were  being  cleaned,  and  with  the  excellent  chimney 

plant  through  two  separate  water  meters,  which  are  con- 

nected to  different  lines  of  the  city's  water  mains,  so  that 
up  to  the  present  time  there  has  never  been  a  condition  un- 

der which  it  was  necessary  to  shut  down  the  plant. 

draft,  the  latter  amounting  to  1  1-8  ins.  water  pressure,  the 
original  furnaces  and  arches  are  still  in  service  and  good 
condition.  Bituminous  nut  and  slack  coal  is  used  as  fuel, 
and  with  the  exception  of  a  very  faint  vapor  no  smoke  is 



242 STREET  RAILWAY  JOURNAL. [Vol.  XIV.  No.  5. 

noticed  escaping  from  the  chimney  used  in  connection  with 
these  boilers. 

The  boilers,  which  were  erected  and  put  in  service  the 
first  of  this  year,  are  equipped  with  the  latest  design  of 
American  stokers,  which  are  of  the  under  feed  type;  a  view 
of  this  portion  of  the  boiler  room  being  shown  by  Fig.  1. 
These  furnaces  are  connected  to  a  self-sustaining  brick- 
lined  steel  chimney,  and  the  draft  is  supplemented  by  two 
Sturtevant  fans  driven  by  small  vertical  engines,  as  it  is 
necessary  to  force  the  air  through  deep  beds  of  coal.  To 

the  high  pressure  and  gridiron  valves  upon  the  low  pres- 
sure cylinders.  Each  of  these  engines  has  its  governor  car- 
ried upon  a  short  shaft,  which  is  driven  from  the  crank  by 

means  of  a  drag  link,  thus  keeping  the  eccentrics  and  all 
valve  gear  away  from  the  fly  wheel  side  of  engine.  This 
was  found  to  be  advisable,  as  it  reduced  the  liability  of  oil 
working  into  the  fly  wheel  and  armatures  on  the  direct 
connected  units,  as  well  as  placing  the  governors  where 
they  were  more  accessible.  These  engines  are  so  well 
known  as  not  to  require  special  description. 

FIG.  5.— CROSS  SECTION  OF  PRESENT  STATION 

those  who  have  never  seen  this  type  of  stokers  in  service  it 
seems  strange  to  see  a  bed  of  coal  on  the  grates  from  16  to 
20  ins.  in  depth  with  the  incandescent  coke  on  top  and  the 
green  coal  forced  up  by  the  stokers  from  below,  all  smoke 
and  gases  being  forced  to  pass  through  the  incandescent 
fuel  and  forming  almost  perfect  combustion.  The  refuse 
taken  from  these  furnaces  is  perfectly  free  from  combustible 
of  any  description,  and  with  the  exception  of  a  short  period 
of  time  each  day,  when  the  firemen  are  breaking  down  the 

The  generators  are  all  of  the  General  Electric  Com- 

pany's standard  type;  the  800  k.w.  direct  connected  units 
being  of  the  10-pole  pattern  and  operated  at  a  speed  of  100 
r.p.m.,  while  the  double  300  k.w.  units  are  speeded  at 

400  r.p.m. The  switchboards  and  feeder  panels  are  of  a  General 

Electric  Company's  standard  pattern,  being  made  of  an 
enameled  slate  with  the  usual  type  of  modern  instruments 
mounted  upon  same.   The  generators  and  switchboard  are 

FIG.  6.— INTERIOR  OF  HUNT  STREET  STATION 

fires  and  removing  such  clinkers  as  may  have  formed  dur- 
ing the  previous  day,  there  is  no  smoke  apparent  escaping 

from  the  chimney  connected  with  these  furnaces. 
The  engines  used  in  this  plant  at  present  were  all 

built  by  Mcintosh,  Seymour  &  Co.  They  are  of  the 
sizes  shown  upon  the  drawing  and  of  the  compound 

non-condensing  type.  Nos.  1  and  2  engines  have  grid- 
iron valves  upon  both  high  and  low  pressure  cylinders, 

while  the  balance  of  the  engines  have  piston  valves  upon 

connected  with  insulated  cables  carried  in  suitable  con- 
duits below  the  engine  room  floor,  while  the  main  feeder 

wires  are  carried  from  their  panels  up  into  the  wiring 
tower,  which  is  shown  upon  roof  of  building. 

This  station  is  kept  in  continuous  operation,  as  a  num- 
ber of  cars  are  run  upon  various  lines  throughout  the  en- 
tire night,  so  that  the  station  loads  vary  from  about  400 

amps,  during  the  midnight  run  to  between  5000  and  6000 

amps,  during  the  heavy  travel. 
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To  a  person  unacquainted  with  the  condition  of  affairs  positive  and  negative  cables,  it  is  very  important  to  keep 
in  Cincinnati  it  would  seem  very  bad  engineering  to  build  these  feeders  as  short  as  possible.    Within  a  radius  of  one 

a  plant  on  top  of  a  hill,  in  a  city  that  has  a  large  river  flow-  mile  from  this  point  there  are  no  less  than  six  heavy  grades, 
ing  past  its  southern  border.   But  the  Ohio  River  is  a  very  which  in  some  instances  make  a  demand  upon  power  house 

poor  thing  to  depend  upon,  as  about  twice  each  year  "she  as  high  as  180  amps,  per  car. 

FIG.  7.— SWITCHBOARD  AND  CONNECTIONS 

goes  on  a  boom"  and  rises  65  or  70  ft.  above  her  low  water 
level,  and  the  plant  that  is  built  above  the  high  water  mark 
is  so  far  away  from  the  edge  of  the  river,  as  well  as  so  high 

above  the  river's  usual  level,  that  it  would  cost  more  to 

FIG.  8— EXTERIOR  OF  HUNT  STREET  STATION 

handle  the  water  for  condensing  purposes  than  would  be 
saved  in  fuel  economy.  Again,  as  before  stated,  this  plant 
is  located  where  it  can  feed  a  large  number  of  heavy  grades 
with  the  least  amount  of  feeder  wire,  and  in  the  double  trol- 

ley system,  as  used  in  Cincinnati,  with  an  equal  number  of 

The  foregoing  plans  are  not  intended  to  illustrate  what 
would  be  considered  as  the  mos?  modern  type  of  gener- 

ating station  design,  in  all  its  details,  but  are  intended  to 
show  what  can  be  done  in  the  way  of  remodeling  an  old 

plant  and  at  the  same  time  utilize,  as  far 
as  possible,   buildings  and  piping  sys- 

tems.   The  "evolution"  of  this  plant  is 
by  no  means  complete,  as  there  are  other 
changes  under  consideration,  which  may 

be  the  subject  of  an  "annex"  to  this  ar- ticle at  some  future  date. 

The  facts,  as  they  are  before  us,  are 
that  there  are  a  few  cities  abroad  which 

own  and  operate  their  street  railway  sys- 
tems with  more  or  less  indifferent  re- 
sults, and  only  one  of  which,  Glasgow, 

that  can  properly  be  called  a  financial 
success;  and  yet  there  are  those  who 
would  have  American  cities, regardless  of 
differences  of  conditions  and  institutions, 

plunge  blindly  into  the  acquisition  and 
operation  of  15,000  miles  of  street  rail- 

way tracks,  because  Glasgow  operates  73 

miles  successfully. — From  report  of  com- 
mittee 011  "Municipal  Ownership  of 

Street  Railways,"  Niagara  Falls  Conven- tion, 1897. 

The  science  of  municipal  government 
in  this  country  is  crude.  Our  methods 

are  expensive  and  our  government  inef- 
ficient. The  burden  has  become  oppressive,  and  nearly 

every  city  in  the  land  is  making  some  efforts  to  reform, 
and  there  are  no  cities  where  the  same  is  not  necessary.— 

From  report  of  committee  on  "Municipal  Ownership  of 
Street  Railways,"  Niagara  Falls  Convention,  1897. 
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Engines  for  Electric  Railway  Power  Stations* 

By  Charles  E.  Emkry,  Ph.  D. 

It  is  believed  that  the  principal  features  of  American 

practice,  in  the  construction  of  large  engines  of  the  Cor- 
liss type  and  of  that  rapidly  growing  class  known  as  in- 

termediate or  medium  speed  engines,  have  been  'fairly  pre- 
sented in  the  two  preceding  papers.**  On  account  of  the 

length  of  the  previous  articles  it  was  only  attempted  to 
describe  the  largest  engines  of  the  Corliss  type,  and  as 
illustrations  were  not  ready  for  other  engines  in  that  and 
the  intermediate  classes,  it  has  been  decided  to  conclude 
this  series  of  articles  by  presenting  other  examples  of  such 

engines,  together  with  a  number  of  high-speed  engines 

early  important  work  which  comes  to  mind  is  the  design 
of  the  large  beam  pumping  engines  for  the  Ridgewood 

Station,  Brooklyn.  In  this  type  of  engine  no  fly-wheel 
was  employed,  but  a  certain  degree  of  expansion  was 

nevertheless  obtained,  on  the  same  principle  as  the  Cor-- 
nish  engine,-  by  a  system  of  moving  heavy  masses 
which  required  to  be  started  at  the  beginning  of  the  stroke 
and  gave  out  their  energy  at  the  end.  These  engines  were 
completed,  by  Messrs.  Woodruff  &  Beach  of  Hartford, 
Ct.,  in  the  year  1859,  and  two  of  the  same  were  running 
substantially  in  their  original  form  at  the  last  advices,  a 

third  one  having  been  altered  by  the  addition  of  a  fly- 
wheel. The  engines  were  noted  for  the  beauty  of  the 

design  as  well  as  from  the  fact  that  they  were  among  the 

larg-est  pumping  engines  that  had  been  attempted  in  this 

FIG.  55  —  DIXON-CORLISS  TANDEM  COMPOUND  ENGINES  AT  ASTORIA,  N.  Y. 

which  are  provided  with  valve  gear  adapted  also  for  me- 
dium speeds. 

THE  ENGINES  OF  THE  WRIGHT  STEAM  ENGINE  WORKS. 

The  engines  built  by  this  company  are  first  selected 
(without  favor  to  them  or  prejudice  to  others,  as  previously 
explained  under  similar  circumstances),  on  account  of  the 
prominence  in  steam  engineering  of  William  Wright,  the 
founder  of  this  establishment.  He  was  well  known  a  num- 

ber of  years  ago  as  a  prominent  mechanical  engineer  who 
had  produced  many  novel  designs  requiring  the  exercise 

of  unusual  patience  and  ingenuity.  Speaking  from  rec- 
ollection only,  without  attempting  a  historical  sketch,  one 

♦Continued  from  the  Street  Railway  Journal  of  January,  1898. 
**Street  Railway  Journal,  October,  1897,  and  January,  1898. 

country  previous  to  that  date.  A  curious  illustration  of 
the  fondness  of  Mr.  Wright  for  novelties  was  shown  in 

an  engine  adapted  for  a  gunboat  at  the  beginning  of  the 
late  war,  in  which  the  cylinders  were  sections  of  a  hollow 
ring,  each  with  a  corresponding  flat  bar  piston  rod  bent 
to  a  semicircle,  with  ends  attached  to  a  beam  which  con- 

nected to  a  crank.  The  cylinders  were  bored  by  simply 
revolving  a  tool  in  a  frame  swinging  around  the  beam  cen- 

ter and  all  the  facings  referred  to  the  same  center.  In  this 
engine,  therefore,  the  ordinary  slides  were  omitted  and 
compactness  was  assured,  though  the  system  was  not  gen- 

erally adopted.  Mr.  Wright  at  the  Woodruff  &  Beach 
establishment  and  finally  as  engineer  of  the  works  he 
founded  and  mentioned  in  the  heading,  designed  a  large 
number  of  automatic  cut-off  engines  and  few  of  the  early 
ones  were  of  the  same  design.   He  evidently  had  endeav- 
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FIGS.  56  AND  57. — PLAN  AND  SIDE  ELEVATION  OF  WRIGHT  TANDEM  COMPOUND  ENGINE— CONEY  ISLAND  &  BROOKLYN  RAILROAD 
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ored  to  exhaust  all  the  different  methods  by  which  an  au- 
tomatic cut-off  could  be  successfully  operated,  the  type 

finally  adopted  and  which  may  be  seen  in  all  parts  of  the 
country,  being  generally  one  with  exhaust  valves  of  the 
Corliss  type  under  the  cylinder  and  vertical  gridiron  valves 
at  the  side  near  the  ends  of  the  cylinder  released  by  the 

same  valve  gear  below  the  chest  which  operated  the  ex- 
haust valves.  The  general  features  of  this  system  were 

embodied  in  larg-e  compound  engines  after  they  came  in 
vogue,  an  example  of  which  may  be  seen  in  the  Jewell 

flouring"  mills,  Brooklyn. 
The  conservatism  of  purchasers  and  commercial  consid- 

erations involving  the  cost  of  manufacture,  always  tend 

to  bring  about  a  certain  degree  of  uniformity  in  all  ma- 
chinery designed  for  the  same  purpose,  and  this  is  true  of 

connected  to  an  800  k.w.  dynamo  and  operating  the  Coney 
Island  &  Brooklyn  Railroad  at  Smith  and  Ninth  streets, 
Brooklyn,  N.  Y.  The  cylinders  are  26  ins.  and  46  ins. 
diameter  x  42  ins.  stroke.  The  engine  runs  at  a  speed 
of  85  r.p.m.  Weight  of  engine  is  125,000  lbs.;  weight  of 
wheel,  50,000  lbs. 

It  is  to  be  regretted  that  the  manufacturers  have  neg- 
lected to  point  out  the  distinctive  features  of  their  two  en- 
gines. It  will  be  observed,  however,  that  in  the  Dixon- 

Corliss  engine  all  the  valves  on  each  cylinder  are  op- 
erated from  a  wrist-plate  as  in  the  original  Corliss  prac- 

tice, both  being-  connected  to  one  eccentric.  In  the 
Wright  engine  the  exhaust  valves  of  each  engine  are  op- 

erated by  one  eccentric  through  independent  wrist-plates 
dropped  near  the  level  of  the  floor  and  the  steam  valves 

are  arranged  on  the  other  or  crank  side  of  the  engine 

and  operated  by  a  separate  eccentric  and  rock-shaft, 
the  motion  of  the  governor  being  imparted  to  a  longi- 

tudinal rock-shaft  and  motion  transferred  to  the  other 
side  of  the  cylinder  at  suitable  points. 

Street  Ry. Journal 
FIG.  58— LOW  PRESSURE  CYLINDER  OF  22  IN.  AND  42  IN.  X  48  IN. 

TANDEM  COMPOUND  ENGINE 

Strict  Ry. Journal 

FIG.  60.— EXHAUST  VALVE  FOR  42  IN.  L.  P.  CYLINDER 
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FIG.  59.— STEAM  VALVE  FOR  42  IN.  L.  P.  CYLINDER 

the  engines  manufactured  by  this  company  for  electric 
railway  power  stations.  There  are  now  two  general  types 
of  engine  manufactured  by  the  company  for  this  purpose, 

known  as  the  Dixon-Corliss  engine  and  the  Wright  en- 
gine, both  well  designed,  with  massive  construction  and 

pleasing  outlines  embodying  many  features  of  similarity 
among  themselves  and  a  general  resemblance  to  the  larger 
engines  already  described. 

The  engraving  Fig.  55  represents  three  of  the  Dixon- 
Corliss  tandem  compound  engines  erected  in  the  station 
of  the  New  York  &  Queens  County  Railroad  Company 

at  Astoria,  N.  Y.  The  Wright  Engine  Company  has  fur- 
nished for  this  station  two  of  these  engines  22  ins.  and 

42  ins.  x  48  ins.,  operated  at  a  speed  of  75  r.p.m.  The 
weight  of  each  engine  is  120,000  lbs.  The  wheel  is  22 
ft.  in  diameter,  with  56  ins.  face  and  weighs  80,000  lbs., 
the  rim  being  in  ten  sections.  The  company  has  also 
furnished  the  same  station  one  20  ins.  and  38  ins.  x  48 

ins.,  and  two  18  ins.  and  34  ins.  x  48  ins.  tandem  com- 
pound belted  engines  and  one  22  ins.  and  40  ins.  x  48  ins. 

tandem  compound  engine  directly  connected  to  a  500  k.w. 
General  Electric  dynamo. 

Figs.  56  and  57  represent  respectively  a  plan  view  and 

•a  side  elevation  of  a  Wright  tandem  Corliss  engine  directly 

Fig.  58  shows  two  views  of  the  42  ins.  cylinder  of  the 

Dixon-Corliss  engine.  Fig.  59  represents  three  views  of 
the  steam  valves,  and  Fig.  60  three  corresponding  views 
of  the  exhaust  valves  of  this  engine.  Fig.  61  is  a  side 

elevation,  and  Fig.  62  a  plan  view  of  the  cut-off  gear  of 
this  engine. 

It  will  be  seen  that  motion  from  the  wrist-plate  is  im- 
parted to  one  arm  of  a  bell  crank  mounted  concentrically 

with  the  valve  stem  and  that  the  other  arm  carries  a  pen- 

dent grab  claw  which  engages  with  the  end  of  a  lever  at- 
tached to  the  valve  stem,  which  lever  is  through  a  link 

connected  to  the  dash-pot.  A  tripping  cam  is  also  mounted 
concentrically  with  each  steam  valve  and  moved  by  the 
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governor  so  as  to  vary  the  cut-off  between  desired  limits 

by  adjusting  a  cam  to  meet  sooner  or  later  an  inclined 

arm  attached  to  the  grab  claw.  Corresponding  cams  arc- 
also  provided  to  trip  the  grab  claw  at  the  other  extreme 
of  motion,  that  is  when  the  governor 
falls,  and  thus  stop  the  engine  in  case  of 
the  breakage  of  the  governor  belt.  It 
will  be  obesrved  that  the  portions  of  the 
grab  claw  and  valve  arm  which 

engage  together  are  provided  with 
removable  steel  plates. 

Engines  of  nkwbukgh  ice  ma- 
chine AND  ENGINE  COMPANY. 

Although  this  company  has  been 
in  o  p  e  r  a  t  i  on 
only  two  years, 
it  has  already 
furnished  two 

large  compound 

engines  for  elec- 
t  r  i  c  railway 
work,  one  of  600 
to  700  h.p.,  in 

the  Poughkeep- 
sie  Electric 

Light  Station, 
and  one  of  800 

to  900  h.p.  in  the 
Steinway  Elec- 

tric Company's 
plant.  The  en- 

gines are  known  as  the  Whitehill- Corliss  type  of  engines, 
and  the  half  tone  Fig.  63  shows  a  tandem  compound  en- 

gine of  this  type  directly  connected  to  a  railway  electric 

generator. 
The  engraving  Fig.  64  shows  a  perspective  view  of  a 

Fig.  66  shows  a  plan  view,  and  a  corresponding  side 
view  of  the  cylinder  and  framing  of  a  30  ins.  x  60  ins. 

Whitehill-Corliss  engine.  The  pillow  block  bed-plate 
is  designated  by  the  manufacturers  as  the  Tangye  or  heavy 

FIG.  64.— WHITEHILL-CORLISS  ENGINE,  CYLINDER  END 

duty  bed-plate.  As  shown,  it  has  a  foundation  bearing 
either  side  of  the  crank  and  the  two  branches  unite  to- 

gether to  a  circular  face  connected  through  the  guide  cast- 
ing to  the  cylinder.  Fig.  67  illustrates  the  standard  White- 

hill-Corliss  governor. 

FIG.  63 —WHITEHILL-CORLISS  TANDEM  COMPOUN 

Whitehill-Corliss  engine  with  the  cylinder  end  in  the  fore- 
ground. Fig.  65  is  also  a  perspective  view  of  a  similar 

engine  with  the  main  pillow  block  in  the  foreground,  the 
shaft  being  broken  away  for  clearness  of  illustration. 

ENGINE  DIRECTLY  CONNECTED  TO  GENERATOR 

Fig.  68  shows  several  views  of  a  30  ins.  x  60  ins.  White- 
hill-Corliss  cylinder.  In  Fig.  69  side  and  end  views  of 
a  steam  valve  are  shown  at  the  top  and  of  an  exhaust 
valve  at  the  bottom.    Fig.  70  represents  successively  a 
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longitudinal  section  of  30  ins.  piston ;  a  face  view  of  the 
same,  half  with  and  half  without  the  follower,  and  details 
of  the  piston  rod.  The  steam  valves  are  operated  by  an 

independent  eccentric  when  desired,  double  eccentrics  be- 
ing shown  in  Fig.  65.    Fig.  71  represents  in  two  views  a 

and  exhaust  valves  are  provided  as  an  integral  part  of  the 
design  instead  of  being  used  under  compulsion  in  special 

cases  only" ;  that  the  valves  are  multi-ported,  giving  larger 
port  openings  than  usual,  with  extremely  small  travel  of 
the  valves;  that  there  is  no  wrist-plate  and  that  the  steam 

FIG.  65.— WHITEHILL-CORLISS  ENGINE,  PILLOW  BLOCK  END 

connecting  rod Fig.  72  represents  in  three  views  the 
outboard  pillow  block.  Fig.  73  represents  in  several  views 

the  details  of  the  cross-head.  Fig.  74  is  a  plan  and  ver- 
tical section  of  a  dashpot  showing  independent  vacuum 

and  cushion  chambers. 

ENGINES   OK  THE    RICE  &    SARGENT  COMPANY 

Before  closing  the  subject  of  Corliss  engines  we  de- 
sire to  state  that,  through  the  mislaying  of  a  circular,  the 

valves  are  not  driven  by  a  wrist  motion;  that  the  cut-off 
has  a  range  from  0  to  f  stroke,  and  that  the  bed  is  a  box 
section  starting  from  the  floor  line.  The  extremely  small 
travel  of  the  valves  and  special  features  in  the  valve  gear 
allow  these  engines  to  be  operated  at  from  80  to  150 

r.p.m.,  thereby  placing  the  engine  in  the  intermediate 
speed  class  when  so  desired.  The  manufacturers  con- 

sider the  distinctions  so  important  that  the  engine  should 
not  be  called  a  Corliss  engine. 

Street  Ry.  Journal 
FIG.  66—  PLAN  AND  SIDE  ELEVATION  OF  FRAMING— WHITEHILL-CORLISS  ENGINE 

principal  details  of  the  Rice  &  Sargent  engine,  illustrated 
in  the  first  paper  of  this  series,  were  not  as  fully  described 
as  they  should  have  been.  The  company  calls  atten- 

tion to  the  fact  "that  the  independent  eccentrics  for  steam 

STEEL  CKANK  SHAFTS  OF  THE  BETHLEHEM  IRON  COMPANY 

In  the  first  article,  October,  1897,  the  necessity  of  pro- 
viding rigid  shafts  for  engine  dynamos  was  carefully 

pointed  out,  some  illustrations  given  of  relative  sizes  and 
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Street  Ry .Journal 
FIG.  68.-30  IN.  X  60  IN.  CYLINDER 

Struct  Ry. Journal 
FIG.  69.— STEAM  VALVE  FOR  30  IN.  CYLINDER 
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FIG.  67.— STANDARD  GOVERNOR FIG.  70.— PISTON,  FOLLOWER  AND  ROD 
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FIG.  71.— CONNECTING  ROD  FOR  30  IN.  CYLINDER 

Street  Ry. Journal 

FIG.  72.— OUTBOARD  PILLOW  BLOCK 

Street  Ry. Journal 
FIG.  73.— DETAILS  OF  CROSS  HEAD FIG.  74.— DETAILS  OF  DASH  POT 
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causes  of  failure,  concluding'  with  the  recommendation, 
page  614,  that  hollow-tempered  steel  shafts  be  used  for 
the  purpose.  At  first  thought  it  might  be  considered  that 
tempered  steel  was  not  the  best  material  for  the  moving 
parts  of  an  engine,  particularly  for  a  shaft  subject  to  vary- 

ing strains.  The  tempering  referred  to  does  not,  how- 
ever, mean  hardening,  at  least  to  such  an  extent  as  is 

required  for  tools.  It  has,  however,  been  found  that  a 
mild  uniform  temper  greatly  increases  the  strength  and 
stiffness  of  steel  used  in  construction.  So  long  as  a  piece  of 
constructive  material  simply  springs  through  limits  well 
within  the  limit  of  elasticity,  no  injury  occurs,  but  if  the 
material  be  strained  repeatedly  nearly  to  the  limit  of  elas- 

ticity it  is  found  that  it  becomes  fatigued  and  that  a  slight 

movement  among  the  fibres  takes  place,  which,  once  in- 
itiated, insures  final  destruction  sooner  or  later.  The  tie- 

bolts  of  a  large  hydraulic  press  in  New  York  are  renewed 
periodically  after  a  certain  number  of  years,  as  it  is  found 
that  owing  to  the  repeated  application  of  high  tensile 
strains  they  will  break  within  a  month  or  so  after  the 
interval  fixed.  Mr.  Metcalf,  the  steel  manufacturer,  found 

that  connecting'  rods  operated  at  high  speeds  lasted  much 
longer  when  made  of  steel  with  a  considerable  percentage 

mit  the  introduction  of  a  mandrel  during  the  hammer- 

ing operation.  The  opening,  moreover,  facilitates  the  op- 
eration of  tempering.  Shafts  of  this  kind  have  been  made 

for  a  number  of  years  for  the  United  States  Navy,  the 
holes  being  purposely  made  quite  large  to  reduce  the 
weight  to  a  minimum  and  yet  retain  the  strength  of  the 
portions  of  larger  diameter.  Shafts  of  this  kind  were  used 
also  for  the  pumping  engines  at  the  Calumet  &  Hecla 
mines  as  far  back  as  the  year  1889.  The  Bethlehem  Iron 
Company  has  furnished  a  photograph  of  which  an  engrav- 

ing is  shown  in  Fig.  75,  which  represents  a  highly 
finished  hollow  shaft  ordered  some  time  since  for  a  direct 

connected  railroad  generator.  More  recently  it  has  been 
determined  to  furnish  the  large  engines  to  be  erected  in 
New  York  city  for  the  Metropolitan  Street  Railway 
with  hollow  steel  shafts  36  ins.  in  diameter  with  holes  16 

ins.  in  diameter  through  them,  thus  securing  the  neces- 
sry  stiffness  precisely  in  the  way  pointed  out  in  the  first 

paper. 
ENGINES  OF  THE  FIT CHBURG  STEAM  ENGINE  COMPANY. 

The  engines  manufactured  by  this  firm  are  provided 
with  an  automatic  valve  gear,  securing  large  openings  and 

FIG.  75. — TEMPERED  STEEL  HOLLOW  SHAFT  FOR  ENGINE  OPERATING  RAILWAY  GENERATORS 

of  carbon  than  if  made  of  the  softer  varieties  of  steel.  It 

is  known  that  the  wearing  properties  of  rails  are  im- 
proved in  the  same  way.  The  tempering  of  steel  shafts 

depends  upon  a  similar  principle.  The  elastic  limit  is 
raised,  and  therefore  higher  strains  can  be  applied  before 

there  will  be  any  movement  of  the  particles  one  upon  an- 
other, and  still  the  temper  can  be  so  low  that  even  in 

case  of  an  unusual  overstrain  the  parts  will  bend  before 
they  will  break. 

It  is  customary  in  the  manufacture  of  watches,  particu- 
larly abroad,  to  temper  the  steel  wire  moderately  before 

it  is  turned,  for  the  reason  that  the  steel  in  its  soft  state 
is  torn  by  the  tools,  leaving  a  rough  surface,  whereas  when 
slightly  tempered  the  cut  is  smooth  and  the  pivots  and 
axles  are  readily  brought  to  size  and  take  a  high  polish. 

The  method  of  tempering  developed  on  a  sufficiently 

large  scale  to  answer  for  gun  forgings  has  at  the  Beth- 
lehem Iron  Works,  Pa.,  been  also  applied  in  the  manufac- 

ture of  steel  shafting,  which  is  made  hollow  so  as  to  re- 
move portions  of  the  metal  imperfectly  worked,  and  per- 

quick  cut-off  by  positive  mechanism,  which  is  adapted  for 
speeds  higher  than  a  releasing  valve  gear  so  that  the  en- 

gines may  be  placed  in  the  intermediate  or  medium  speed 
class.  These  engines  have  been  extensively  used  for  elec- 

tric lighting  and  street  railway  work,  but  the  illustrations 
refer  generally  to  an  engine  employed  for  another  purpose 
in  Lowell,  Mass. 

The  engraving  Fig.  76  is  a  view  from  the  side  opposite 
the  crank  of  one  of  these  engines,  and  the  engraving  Fig. 
77  is  a  similar  view  on  a  smaller  scale,  showing  the  same 

engine  in  place  in  a  building.  The  further  fly-wheel  be- 
longs to  another  engine. 

'  The  engine  is  of  the  tandem  compound  type,  with  cyl- 
inders 20  ins.  and  38  ins.  diameter  with  42  ins.  stroke,  and 

operates  at  a  speed  of  100  r.p.m.  with  a  steam  pressure  of 
125  lbs.  The  shaft  bearings  are  14  ins.  diameter  and  26  ins. 

long;  wheel,  15^  ft.  in  diameter;  crank  pin,  8  ins.  diame- 
ter, 8  ins.  long;  cross-head  pin,  6  ins.  diameter,  ins. 

long;  cross-head  gibs,  10  ins.  wide,  23  ins.  long,  of  phos- 
phor bronze  running  in  bored  guides;  piston  rod,  4J  ins. 
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the  valve  wide  open,  except  for  the  short  points  of 
CUt-aff,  and  on  the  return  movement  promptly  closes 
it  when  the  motion  of  the  valve  is  stopped  as  the 
operating  roller  on  the  rock  arm  enters  the  concentric 
portion  of  the  slot.  The  angles  of  the  rock  arm  levers  are 
also  so  adjusted  that  a  motion  similar  to  that  derived  from 

the  Corliss  wrist-plate  also  influences  the  result.  The  ec- 
centric of  the  shaft  governor  is  pivoted  at  opposite  sides 

of  the  shaft  so  that  the  center  of  such  eccentric  describes 
a  straight  line  across  the  shaft  instead  of  a  curve  as  is 
customary,  the  carrying  arms  being  extended  beyond  their 
pivots  and  weighted  so  as  to  balance  the  eccentric  at  all 
points.  The  centrifugal  weights  and  springs  are  independ- 

ent and  capable  of  adjustment  to  permit  less  than  one-half 
per  cent  variation  in  speed.  No  dash-pots  are  employed, 
but  the  arms  carrying  the  eccentric  are  checked  by  spring 
washers  which  give  a  slight  resistance  and  prevent  oscil- 

lation.   It  will  be  observed  that  there  is  no  load  on  the 

FIG.  76.— FITCHBURG  20  IN.  AND  38  IN.  x  42  IN.  TANDEM  COMPOUND  ENGINE 

diameter;  total  floor  space  taken  from  center  of  shaft  to 
end  of  engine,  26  ft.  4  ins.  Engine  rated  at  about  700 
h.p.,  though  good  for  1,000  h.p. 

FIG.  78. — VALVE  AND  VALVE  GEAR  OF  FITCHBURG  ENGINE 

The  valve  gear  of  this  engine  is  novel  and  exceedingly 
interesting.  Referring  to  Fig.  78,  it  will  be  seen  that  there 
are  two  independent  piston  steam  valves  and  two  connected 
piston  exhaust  valves,  the  former  being  double  ported.  The 

exhaust  valves  are  operated  independently  by  a  link  ad- 
justable while  the  engine  is  in  motion.  The  steam  valves 

are  operated  by  a  fly-wheel  governor,  the  motion  of  the 

FIG.  77. — FITCHBURG  20.  IN.  AND  38  IN  X  42  IN.  TANDEM  COMPOUND  ENGINE 

eccentric  being  transmitted  to  rock  shafts  situated  below 
and  between  the  two  steam  valves.  Grooved  cams  are 

secured  to  the  ends  of  the  valve  stems,  the  grooves  being 
concentric  with  the  center  of  the  rock  shaft  for  about  two- 
thirds  of  the  movement  of  the  latter  and  radial  thereto 

with  transition  curves  for  the  remaining  movement.  The 
operating  eccentric  is  shifted  across  the  shaft,  giving  a 
motion  equivalent  to  that  of  the  link  motion  with  lead 

constant  or  decreasing  to  mid  position,  as  arranged.  The 
consequence  is  that  the  rock  arm  moves  in  the  concentric 
portion  of  the  slot  and  does  not  open  the  steam  valve 
until  the  main  piston  nearly  reaches  the  end  of  its  stroke, 
when  the  operating  pin  and  roller  on  the  rock  shaft 
simply   enters   the   radial   portion   of  the   slot,  throws 

eccentric  and  valve  gear  except  at  the  moment  of  opening 
and  closing  a  valve  and  this  occurs  when  the  eccentric  is 
near  the  end  of  its  movement  and  exerting  its  greatest 
power  so  that  the  governor  is  at  no  time  overloaded.  The 
manufacturers  report  that  the  governor  acts  so  sensi- 

tively that  an  electric  lighting  generator  and  a  railway 
generator  have  been  operated  at  the  same  time  by  the 
same  engine  without  causing  the  lights  to  flicker,  although 
the  variation  in  the  railway  load  was  greater  than  the 
rated  power  of  the  engine.  The  piston  valves  are  made 
adjustable  in  diameter  to  take  up  all  wear.  It  is  reported 
that  the  valves  soon  become  glossed  and  remain  tight 
for  an  indefinite  period,  and  that  a  set  of  valves  in  use 
eight  years  on  an  engine  which  had  received  slight  atten- 
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tion  were  recently  examined  and  on  being-  adjusted  were 
absolutely  tight.  The  valve  shells  are  surrounded  by  live 
steam  at  all  times  so  that  there  is  no<  unequal  expansion 
to  cause  sticking  of  the  valves.  The  friction  of  the  valves 
is  independent  of  the  steam  pressure.  The  steam  pressure 
on  the  valve  rod,  with  an  area  of  only  3-10  of  an  inch,  is 
sufficient  to  keep  the  cam  at  all  times  against  the  operating 
roller  so  that  the  gear  runs  absolutely  quiet  at  all  speeds. 

ENGINES  OF  THE  BALL  ENGINE  COMPANY 

This  firm  has  manufactured  a  very  large  number  of 
engines  of  various  kinds.  Most  of  the  engines  are  of  the 

high  speed  type,  which,  with  the  particular  valve  gear 
and  other  details  employed,  is  considered  by  the  company 
advantageous.  The  valve  gear  is,  however,  well  adapted 
for  moderate  speeds  and  is  sometimes  so  operated  that  the 
engines  may  also  be  classed  as  of  the  intermediate  or 
medium  speed  type.  We  select  for  illustration  from  the 
very  large  number  of  examples  shown  in  the  catalogue 
of  the  firm  the  following:  1 

Fig.  82  is  a  side  view,  Fig.  83  an  end  view,  looking 
toward  the  cylinders,  and  Fig.  84  an  end  view  looking  to- 

ward the  crank  of  a  tandem  compound  Erie  Rail  engine 

Street  Ry.Journal 
FIG   79.— ELEVATION  OF  20  IN.  AND  38  IN.  x  10  IN.  FITCHBURG  TANDEM  COMPOUND  ENGINE 

directly  connected  to  an  electric  generator.  The  size  of 
this  engine  is  given  in  a  subsequent  table. 

The  engraving  Fig.  85  represents  an  exterior  view  of  a 
cross-compound  Erie  Ball  engine  referred  to  in  a  subse- 

quent table. 
Fig.  86  is  an  engraving  of  a  vertical  cross-compound 

Erie  Ball  engine,  and  Fig.  87  a  sectional  view  of  the  same. 
The  size  of  this  engine  is  given  subsequently.  It  will  be 

noted  that  the  bases  of  the  frames  are  inclosed  so  as  to  pre- 
vent the  oil  from  flying  about  to  cause  waste  and  untidi- 

ness. The  sub-base  carries  a  third  bearing  outside  the frame. 

These  engines  are  all  of  the  single  valve  type  with  the 

cut-off  automatically  regulated  for  simple  engines,  and 
I 

FIGS.  80  AND  81  —PLAN  AND  ELEVATION  OF  20  IN.  AND  38  IN.  X 
42  IN.  FITCHBURG  CROSS  COMPOUND  ENGINE 

It  is  claimed  that  the  operation  of  the  valves  is  as  prompt 
as  that  of  a  releasing  valve  gear,  and  is  accomplished  with 
very  many  less  pieces.  The  exhaust  ports  are  on  a  line 
with  the  bottom  of  the  cylinder  so  as  to  drain  the  same. 
The  clearance  is  from  2\  per  cent  to  3J  per  cent.  Fig.  79 
shows  this  engine  in  elevation.  Figs.  80  and  81  show  the 
arrangement  of  the  cylinders  and  dynamo  for  a  cross  com- 

pound engine. 

Street  Ry.Jo 

FIG.  90.— BALL  GOVERNOR  WITHOUT  SPRINGS 

for  the  high  pressure  cylinder  of  compound  engines,  by 

means  of  a  fly-wheel  governor  shifting  an  eccentric  across 
the  shaft  and  operating  directly  a  lap  valve.  At  shorter 

cut-offs  the  angle  required  to  move  the  valve  through  the 
laps,  as  the  throw  is  decreased,  forms  a  larger  proportion 
of  the  whole  angular  movement  and  consequently  the 

steam  is  cut  off  shorter,  the  lead  remaining  constant  or  de- 
creasing to  mid  position  so  as  to  avoid  racing  at  light 
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loads.  The  valve  employed  is,  however,  not  a  piston  valve, 
or  the  equivalent  of  the  same,  viz.:  a  rigid  one  moving 
between  scraped  surfaces  separated  at  a  fixed  distance. 
It  is,  on  the  contrary,  a  double  slide  valve  with  parallel 
faces  provided  with  a  piston  projection  on  one  part  in  a 
suitable  cylinder  on  the  other,  so  that  the  valve  is  so 

as  convenient  and  shown  clearly  in  Fig.  87.  The  details 
of  construction  of  the  valve  are  shown  clearly  in  Figs. 
88  and  89,  from  which  it  will  be  seen  that  both  parts  of  the 
valve  operate  with  relation  to  cylinder  ports  which  are 
joined  together  before  entering  the  cylinders.  Fig.  87 
also  shows  the  custoijjary  method  employed  by  this  com- 

Strcet  Ry.  Journal 

FIGS  82  AND  83 —BALL  18  IN   AND  30  IN.  x  24  IN   TANDEM  COMPOUND  ENGINE 

Floor  linef 

Street  Ry.  Journal 
FIG.  87.— SECTIONAL  VIEW  OF  BALL  VERTICAL  CROSS  COM- 

POUND ENGINE 

nearly  balanced  that  it  can  be  handled  satisfactorily  by  a 
crank  governor,  but  is  still  held  to  its  seat  with  sufficient 
force  to  obtain  absolute  tightness.  The  valve  seats  are 
arranged  in  planes  either  radial  or  normal  to  the  cylinder 

Street  Ey.  Jo 

FIG.  84— END  ELEVATION  OF  TANDEM  COMPOUND  ENGINE, 
CRANK  END 

pany  of  operating  the  valves  of  a  compound  engine.  The 
valve  of  the  low  pressure  cylinder  is  operated  by  an  in- 

dependent eccentric,  whereas  the  valves  of  the  high  pres- 
sure cylinder  are  operated  by  an  eccentric  shifted  by  a 

fly-wheel  governor.  In  vertical  engines  of  the  type  shown 
in  this  view  the  weight  of  the  valves  is  balanced  by  pres- 

sure on  pistons  in  cylinders  supported  above  the  valve 
chambers;  the  difference  between  the  atmosphere  and  vac- 

uum being  available  for  condensing  engines  and  direct 

steam  pressure  for  non-condensing  engines. 
The  catalogue  of  the  company  shows  that  different 

forms  of  the  shaft  governor  have  been  employed,  but  the 

more  recent  one  is  illustrated  in  Fig-.  90,  in  which,  how- 
ever, the  springs  are  omitted.  Moreover,  this  particular 

form  operates  an  overhanging  pin  instead  of  an  eccen- 
tric, but  the  principle  remains  the  same.  The  pin 

or  eccentric  is  carried  by  a  single  large  bar  weighted  at 
the  ends  and  pivoted  eccentrically  relative  to  center  of 
shaft  so  that  the  center  of  the  operating  pin  or  eccentric 
will  swing  across  the  shaft,  producing  the  variable  valve 

motion  of  the  link  and  fly-wheel  cut-offs  in  general.  The 
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heavy  operating  bar  with  weighted  ends  serves  two  pur- 
poses. Being  hung  eccentrically,  the  joint  action  of  the 

centrifugal  force  generated  by  the  overpoise  and  the  re- 
tracting force  of  the  usual  springs  shortens  the  cut-off  as 

the  speed  is  increased,  and  vice  versa.  Again,  the  whole 
weight  is  so  nearly  balanced  each  side  of 
the  center  that  it  acts  by  its  inertia  to  re- 

volve around  its  supporting  center  and 

shorten  the  cut-off  if  the  engine  moves 
ahead  of  average  speed,  on  account  of 
reduction  of  load,  and  on  the  contrary 

gines  for  street  railway  service  to  the  Los  Angeles  (Cal.) 
Street  Railway  Company,  Elgin  (111.)  Street  Railway 
Company,  and  Camden  (N.  J.)  Horse  Railroad  Company. 
The  cross-compound  engines  have  also  been  furnished 
to  a  number  of  different  railways. 

FIG.  86.— BALL  VERTICAL  CROSS  COMPOUND  ENGINE 

will  itself  move  ahead  relatively  to  the  fly-wheel  and 
lengthen  the  cut-off  in  case  the  speed  is  decreased  by  the 
application  of  load.    This -form  of  governor,  therefore, 
acts  even  during  part  of  a  revolution  and  has  been  de- 

veloped  so   as   to   secure  very 

close    regulation.    The  dimen- 
sions and  weights  of  three  ex- 

amples of  engines  built  by  this 
firm  are  given  in  the  following 
table: 

FIG  85. — BALL  HORIZONTAL  CROSS  COMPOUND  ENGINE 

The  side  crank  engine  is  comparatively 

new  type,  but  has  been  employed  for  oper- 
ating dynamos  for  the  transmission  of  elec- 
trical energy  at  the  Apollo  Iron  &  Steel 

Works,  Vandergrift,  Pa. 

ENGINES  OF  THE  WATcRTOWN  STEAM 
ENGINE  COMPANY. 

This  company  has  made  a  specialty  of 
high  speed  engines  of  various  types, 
directly  connected  to  electric  gen- 

erators of  different  kinds,  and  it  is  claimed  that  more 

exact  regulation  can  be  obtained  with  this  type  of  en- 
gine than  with  a  belted  engine.  It  is  the  custom  of  the 

company  to  balance  the  entire  weight  of  the  reciprocating 

FIG.  89— VALVE FIG.  88.— SECTION  OF  VALVE  AND  VALVE  SEATS 
20  &  36  x  18  18  &  30  x  24  18  &  30  x  18 

Cross  Tand. 
Compound.  Side  Crank. 

Vert. 
Cross 

60,000 
14,000 

(2) 
Total  weight  of  engine  (lbs.),    65,000  65,000 
Total  weight  of  wheels  (lbs.),    15,000  (2)  15,000  (1) 
Total  economical  h.p.  capac- 

ity at  125  lbs.  condensing. .        680  410  470 
Speed  (r.p.m.)                               220  150  220 
Floor  space  (feet)                    16  x  12  24  x  14  10  x8 
Height  (feet)     uy2 

The  company  reports  that  it  has  furnished  vertical  en- 

parts  by  the  crank  discs  attached  to  the  main  shaft.  The 
balancing  discs  are  adjusted  to  position  by  the  means  of 
right  and  left-hand  threads  without  the  use  of  a  soft  metal. 

They  can  be  removed  in  a  short  time,  and  as  quickly  re- 
placed in  precisely  the  same  position.  The  construction  of 

these  discs  is  such  as  to  create  an  air  suction  about  the 

crank  pin,  tending  to  keep  it  cool. 
A  horizontal  section  of  a  steam  cylinder  with  four  four- 

ported  valves  is  shown  in  Fig.  91.    These  valves  give 
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oil  reservoir  below  the  bearing  and  that  oil  is  continuously 
fed  to  the  top  of  the  shaft  by  means  of  rings  lying  loosely 
thereon  and  extending  into  the  oil  reservoir. 

Dimensions  and  weights  of  engines  are  furnished  as  fol- 
lows: 

Simple  17  ins.  x  18  ins.  4-valve  engine:  Total  weight, 
24,000  lbs.;  do.  of  wheels,  9,000  lbs.;  h.p.  at  100  lbs.; 
steam  pressure,  200;  speed,  225  r.p.m. 
Tandem  compound  engine,  13  ins.  and  22  ins.  x  14  ins.: 

quick  admission  and  closure,  and  secure  a  maximum  port 

opening  with  minimum  valve  travel.  The  short  and  di- 
rect steam  passages  bring  down  the  total  clearance  to  the 

lowest  point.  The  exhaust  valves  are  operated  independ- 
ently of  the  steam  valves,  so  that  the  compression  is  not 

increased,  as  steam  is  cut  off  shorter,  as  is  the  case  with 
single  valves. 

Fig.  92  is  a  horizontal  section  of  a  tandem  compound 

engine  manufactured  by  this  company,  and  Fig.  93  a  top 
and  side  view  on  a  small  scale,  showing  the  same  engine 

connected  to  two  electric  generators.  Fig.  93  shows  lat- 
eral extensions  of  the  bed-plate  which  carry  the  dynamos 

and  the  outer  pillow  blocks  beyond  the  same.    The  valves 

FIG.  92.— HORIZONTAL  SECTION  OF  WATERTOWN  TANDEM  COMPOUND  ENGINE 

Total  weight,  22,000  lbs. ;  of  wheels,  8,oco  lbs. ;  h.p.  at 
125  lbs.  pressure;  without  condenser,  200;  speed,  250 
r.p.m. 

The  company  refers  particularly  to  installations  in  the 

Street  Ry.  Journal 

Street  Ry.Journal 
FIG.  94. — FLY-WHEEL  GOVERNOR 

HORIZONTAL  SECTION  OF  WATERTOWN  4-VALVE  STEAM 
CYLINDER 

shown  in  Fig.  92  are  balanced  by  cover  plates  on  the  top, 
provided  with  recesses  corresponding  to  those  in  the  valve 
seat,  and  there  are  additional  ports  through  the  valve  by 
means  of  which  double  ports  are  secured  at  the  moment 
of  admission  and  release.  The  valve  on  the  high  pressure 

cylinder  is  operated  by  a  fly-wheel  governor  shown  in 
Fig.  94,  that  on  the  low  pressure  cylinder  by  an  independ- 

ent eccentric. 

Special  pains  have  been  taken  in  the  construction  of 

these  engines  to  prevent  the  waste  of  oil.  Every  part  re- 
quiring oil  has  a  separate  independent  oiling  device.  Figs. 

95  and  96  represent  longitudinal  and  cross  sections  of  a 
main  bearing,  from  which  it  will  be  seen  that  there  is  an 

power  house  of  the  Cortland  &  Homer  Street  Railway 

Company,  Homer,  N.  Y.,  and  that  of  the  Port-Norfolk 
Railway  Company,  Norfolk,  Va. 

the;  "dick  &  church"  engines  op  the  phoenix 
iron  wopks  company,  meadville,  pa. 

This  company  manufactures  the  "Dick  &  Church"  au- 
tomatic cut-off  engines.  The  simple  engines  are  exam- 

ples of  well-designed  high  speed  engines  with  single  piston 
valves  of  an  improved  type,  operated  by  a  shaft  gov- 

ernor. A  horizontal  and  vertical  section  of  the  typical 
cylinder  and  valve  chamber  of  these  engines  are  shown  in 

Figs.  97  and  98.    It  will  be  observed  that  the  main  pis- 
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ton  is  of  considerable  length,  so  as  to  give  ample  wearing 
surface.  The  piston  valve  is  arranged  below  the  center  of 
the  cylinder  so  as  to  drain  the  latter  during  exhaust.  The 
steam  chamber  is  arranged  to  jacket  the  valve  seats  with 

live  steam  so  that  they  expand  before  the  valve  and  pre- 

by  illustrative  cuts  in  the  advertising  columns.  There 
has  been  selected  for  illustration  at  this  time  a  tandem 

compound  engine  manufactured  by  this  company. 
Fig.  99  is  a  perspective  view  of  the  tandem  compound 

engine  as  furnished  for  ordinary  commercial  purposes. 
One  of  these  engines  with  shaft  extended  to  an  outer 
bearing  for  direct  connection  to  a  railway  generator  was 
furnished  the  Rapid  Transit  Company,  Detroit,  and  an 
end  view  of  same  is  shown  in  Fig.  100.  This  engine  is 
of  the  center  crank  type  directly  connected  to  a  400  k.w. 
generator.  Cylinders  16  ins.  and  30  ins.  in  diameter  x  18 
ins.  stroke;  speed  of  engine,  200  r.p.m.;  i.h.p.  condensing 
at  125  lbs.  boiler  pressure,  400,  or  the  same  with  140 

lbs.  steam  pressure  non-condensing.  This  h.p.  rating  is 
based  upon  3-10  cut  off  condensing  and  4-10  non-con- 

Street  Ry.  Journal 

FIG.  93.— WATERTOWN  13  IN.  AND  24  IN.  X  16  IN.  TANDEM 
COMPOUND  ENGINE 

vent  sticking.  The  valve  is  provided  with  four  discs,  the 
two  outer  ones  only  acting  as  valves.  The  two  inner 
ones  are  in  skeleton  form  so  as  to  permit  the  exhaust 
steam  to  pass  through  them,  their  office  being  simply  to 
support  the  valve  centrally  and  give  more  bearing  surface. 

Street  Ry. Journal 

FIG.  100.— END  VIEW  OF  DICK  &  CHURCH  TANDEM  COMPOUND 
ENGINE 

densing.  The  range  of  cut-off  of  the 
governor  is  sufficient  to  give  600  i.h.p. 
Total  weight  of  engine,  84,000  lbs.; 

weight  of  fly-wheel,  20,000  lbs.;  of  gov- 
ernor wheel,  5,000  lbs.;  crank  shaft,  9^ 

ins.  in  diameter  on  governor  wheel  side; 

crank  pin  9^  ins.  x  gl  ins.  Crank 
shaft  on  generator  side,  12  ins.  diameter 
in  bearing,  13  ins.  diameter  through  the 

generator.  The  10-ton  fly-wheel  is 
placed  on  the  shaft  next  to  the  generator 
and  has  a  flange  cast  on  the  hub  for  the 

Street  Ry.  Jou 

FIGS.  95  AND  96.— MAIN  BEARING  SHOWING  OIL  RESERVOIR  AND  FEED  RINGS 

The  company  recently  adopted  the  use  of  the  "Rites" 
shaft  governor,  in  which  a  simple  bar  loaded  at  the  ends 
is  so  connected  to  the  eccentric  and  pivoted  to  wheel  as  to 
shift  the  latter  across  the  shaft  and  the  weights  at  the 

same  time  act  both  by  centrifugal  force  and  by  their  in- 
ertia to  secure  prompt  action  during  part  of  a  revolution 

in  case  of  sudden  changes  of  load,  as  has  been  several 
times  described  in  relation  to  other  engines,  though  the 
name  of  the  governor  has  not  heretofore  been  mentioned, 
there  being  a  number  of  modifications  of  the  general  form 
which  can  better  be  set  forth  by  the  inventors  than  the 
author.  The  triple  compound  and  simple  engines  of  this 
firm  have  been  made  familiar  to  the  readers  of  the  journal 

purpose  of  bolting  the  spider  to  the  gen- 
erator solidly  to  the  fly-wheel.  This 

relieves  the  strain  on  the  prey  of  the 
key  of  the  armature  and  all  fluctuations  of  the  load  are 
immediately  thrown  on  and  cared  for  by  the  momentum  of 
this  10-ton  fly-wheel  turning  at  200  r.p.m.  The  engine 
regulates  within  2  per  cent  on  the  widely  varying  loads 
handled.  Both  the  valves  of  the  high  and  low  pressure 

cylinders  are  piston  valves  and  both  controlled  automat- 
ically by  the  governor,  which  secures  a  substantially  reg- 

ular receiver  pressure  and  a  proper  distribution  of  the  load 
and  temperature  between  the  two  cylinders.  The  low 
pressure  cylinder  is  further  from  the  crank  than  the  high 
pressure  and  supported  by  an  emplacement  integral  with 
the  bed-plate,  corresponding  in  shape  to  that  supporting 
the  high  pressure  cylinder.   This  construction  allows  each 
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cylinder  to  expand  independently  of  the  other,  and  al- 
ways preserves  the  alignment.  Moreover,  either  cylinder 

is  easy  of  access  without  disturbing  the  other. 

In  four-valve  triple  expansion  engines  of  this  company 

the  governor  is  made  double  and  cross  connected;  that  is, 

not  be  increased  over  20  per  cent,  and  state  that  on  a 
tandem  compound  condensing  engine  of  150  h.p.,  using  a 
Conover  belt  driving  air  pump  with  a  plunger  feed  pump 
on  the  end  of  the  shaft,  with  a  load  of  106  h.p.  the  water 
rate  was  less  than  18  lbs.  per  h.p.  per  hour,  and  the  coal 

FIGS.  97  AND  98.— TYPICAL  CYLIN  DER  AND  VALVE  CHAMBER— DICK  &    CHURCH  ENGINE 

FIG.  99.— DICK  &  CHURCH  TANDEM  COMPOUND  AUTOMATIC  CUT-OFF  ENGINE 

there  is  a  governor  on  each  side  of  the  wheel  and  all 
valves  are  controlled  automatically  by  the  one  gov- 

ernor, so  that  there  is  no  danger  of  an  excess  of  load  being 
thrown  on  one  side  of  the  engine.  The  manufacturers 
guarantee  that  when  the  mean  average  load  is  only  50  per 
cent  of  the  rated  power  of  the  engine,  the  water  rate  will 

consumption  2.01  lbs.,  the  coal  being  a  mixture  of  bitum- 
inous nut  and  slack,  costing  $1.50  per  ton. 

THE     "AMEKICAN    BALL"    ENGINES  OF   THE  AMERICAN 
ENGINE  COMPANY. 

These  engines  are  the  latest  production  of  Mr.  Frank 
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H.  Ball,  so  well  and  favorably  known  in  connection  with 
the  perfection  and  introduction  of  high  speed  engines 
adapted  particularly  for  electrical  work. 
The  type  of  valve  customarily  employed  is 

the  double  valve  already  described  and  il- 
lustrated in  connection  with  the  work  of 

the  Ball  Engine  Company  of  Erie,  Pa. 
The  engraving  Fig.  101  represents  the 

typical  double  crank  high-speed  American 
Ball  engine  directly  connected  to  an  elec- 

tric generator.  As  shown,  the  sub-frame 
of  the  engine  carries  an  integral  projection 
which  supports  the  field  of  the  dynamo  and 
an  exterior  bearing  beyond  the  same,  the 
arrangement  making  a  sightly,  compact 
and  rigid  structure  adapted  for  continuous 
hard  work.  The  American  Engine  Com- 

pany is  also  engaged  in  the  manufacture  of 
electric  generators  and  other  electro-dyna- 

mic apparatus. 
The  illustration  below,  Fig.  102,  is  a  side 

view  of  a  similar  engine,  not  connected  to 
a  dynamo,  which  shows  the  improved  Ball 
governor,  which  is  of  the  combined  Rites 

centrifugal  and  inertia  type  with  improvement  by  Mr. 
Ball,  whereby  the  operating  pin  or  eccentric  is  swung  with 

crank  arms  catch  the  oil  exuding  from  the  main  bearings 
and  through  suitable  holes  conduct  it  to  the  pin.  A  surplus 

FIG.  102.— SIDE  VIEW  OF  AMERICAN  BALL  ENGINE 

a  short  radius  from  a  point  on  the  opposite  side  of  a  shaft 
from  that  from  which  the  lead  is  laid  off,  so  that  the  lead 

reduces  at  first  slowly  as  the  cut-off  in- 
creases and  yet  becomes  zero  at  mid  po- 

sition so  that  the  engine  will  not  race 
when  unloaded.  This  arrangement  gives 
greater  lead  and  greater  opening  at  or- 

dinary points  of  cut-off  than  is  possible 
with  the  ordinary  construction. 

Fig.  103  is  an  engraving  showing  a 

cross-compound  American  Ball  engine 
with  attached  dynamo  embodying  the 
several  features  above  explained.  The 
steam  for  the  large  cylinder  is,  however, 
distributed  by  a  circular  slide  valve  in  a 
pendent  valve  chamber,  making  the  con- 

nection with  independent  operating  ec- 
centric very  simple.  Especial  pains  have 

been  taken  to  secure  automatic  lubrica- 
tion of  these  engines.  The  oil  flows 

through  pipes  to  each  of  the  bearings  except  the  crank  pin. 
To  lubricate  the  latter,  grooves  on  the  outer  sides  of  the 

—AMERICAN  BALL  DOUBLE  CRANK  HIGH  SPEED  ENGINE 

of  oil  is  preferably  employed  so  that  the  bearings  are  con- 
tinuously covered  with  an  oil  film  and  the  friction  is 

greatly  reduced.  The  crank  is  covered  m 
such  way  as  to  retain  oil  thrown  therefrom 
while  giving  free  exit  to  slight  leakages  of 
steam  from  the  stuffing  box.  The  drips 
from  the  bearings  are  conducted  by  pipes 

through  fine  wire  gauze  to  a  chamber  un- 
derneath the  rock  shaft  and  a  simple  pump 

operated  from  such  shaft  lifts  the  oil,  or, 

if  temporary  derangement  should  accident- 
ally occur,  a  temporary  overhead  tank  is 

provided  which  connects  to  the  same  series 
of  pipes. 

Two  of  the  American  Ball  engine  dyna- 
mos are  located  in  the  engine  room  of 

George  W.  Munro,  on  Vandewater  St., 
New  York,  and  furnish  the  power  and  light 
for  the  whole  printing  establishment.  The 
boiler  pressure  is  125  lbs.,  and  the  exhaust 
steam  is  used  for  heating  when  required. 
Electric  current  is  delivered  at  250  volts  to 

operate  motors  directly  connected  to  single 

machines  or  groups  of  the  same,  and  the  lights  are  adapt- 
ed to  this  voltage.    The  system  has  displaced  two  Corliss 

FIG.  103.— END  VIEW  OF  CROSS-COMPOUND  AMERICAN  ENGINE 

engines  formerly  used  for  driving  the  machinery  of  the 
building  through  the  old  system  of  belts  and  shafting. 
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BMGINES     OF    THE    AKMINGTON    K:    SIMS  COMPANY 

As  this  article  was  about  to  go  to  press  the  Armington 
&  Sims  Company  redeemed  its  promise  to  send  details 
of  its  more  recent  engine  designed  for  operating  electric 
generators,  pressure  of  business  having  prevented  an 
earlier  response.  Time  will  not  permit  the  illustration  of 

the  standard  engines  previously  manufactured  by  this  com- 

be furnished  at  short  notice.  The  high  speed  engines  are 

provided  with  automatic  devices  for  oiling  the  several  bear- 
ings. The  valve  is  of  the  piston  type,  with  long  bearing, 

double  ported  on  the  steam  side  and  operated  by  the  Rites 

fly-wheel  governor. 
A  front  side  view  of  the  more  recent  types  of  engines 

designed  by  this  company  for  directly  operating  electric 
dynamos  is  shown  in  Fig.  104.  A  rear  side  view  of  the  same 
engine  is  shown  in  Fig.  105.  Fig.  106  shows  in  three  views 
the  improved  form  of  governor  employed  on  these  engines. 

Attention  has  already  been  called  in  this  article  to  the 

FIG.  104— DIRECT  CONNECTED  ARMINGTON  &  SIMS  CORLISS  ENGINE 

pany.  The  observation  of  the  writer  agrees,  however,  with 
the  statements  in  the  catalogue,  that  the  company  builds  a 
great  variety  of  sizes  and  types  of  engines  designed  to  meet 

the  requirements  of  any  service.  In  addition  to  its  well- 
known  high  speed  types  it  is  also  builder  of  slow  and 

medium  speed  engines  up  to  2000  h.p.  capacity.   The  corn- 

fact  that  the  conservatism  of  purchasers  and  commercial 
considerations  tend  to  bring  about  a  certain  degree  of  uni- 

formity in  machinery  designed  for  the  same  purpose.  In 
the  new  type  of  railway  engine  of  the  Armington  &  Sims 
Company  this  and  other  considerations  have  led  to  the 

adoption  of  Corliss  valves.  They  are,'  however,  of  im- 
proved type,  h^ing  double  ported,  as  can  be  clearly  seen 

in  Fig.  T0/,  so  as  to  secure,  on  the  principles  already  dis- 
cussed, the  advantages  of  short  travel  due  to  the  mul- 

FIG.  105. — DIRECT  CONNECTED  ARMINGTON  &  SIMS  CORLISS  ENGINE 

pany  manufactures  a  special  line  of  light,  high  speed  ver- 
tical engines,  designed  expressly  for  electric  lighting  ser- 
vice on  steamships  or  wherever  economy  of  space  is  an 

important  factor.  The  materials  used  are  the  best  of  their 
various  kinds;  the  workmanship  of  the  highest  quality,  and 
all  parts  made  accurately  to  gage,  so  that  duplicates  can 

tiple  port  system.  The  valves  are,  moreover,  closed  by 
steam  pressure  instead  of  weighted  vacuum  pistons,  and 

are  released  by  an  improved  form  of  fly-wheel  governor  of 
the  Rites  type,  instead  of  the  ordinary  two-ball  centrifugal 

governor. The  engine  is  of  massive  construction,  the  frame  being 
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designated  by  the  builders  as  of  the  "Tangye  type"  with 
bored  guides.  The  steam  and  exhaust  valves  are  operated 
by  separate  eccentrics,  the  latter  being  driven  through 

"carrier  arms,"  which  give  the  desired  "quick  opening'* 
and  "dwell"  at  closing,  without  the  use  of  the  Corliss  wrist- 
plate.  The  steam  valve  gear  is  of  the  liberating  type,  with 
the  distinctive  feature  that  a  steam  closing  mechanism  is 

employed  instead  of  vacuum  dash-pots.  Each  steam  valve 
is  operated  by  a  rod,  one  end  of  which  forms  a  plunger 
and  enters  a  cylinder  in  which  constant  steam  pressure  is 

maintained  from  the  steam  pipe,  and  the  other  end  is  pro- 
vided with  a  modern  sized  piston  working  in  an  air  cush- 

ioning cylinder.  It  follows  that  the  valve  opens  against 
the  resistance  of  the  steam  pres- 

sure on  the  operating  plunger,  is 
retracted  by  such  steam  pressure 
when  released  and  is  brought  to 

rest  by  an  air  cushion.  By  this  ar- 
rangement very  much  less  mass  is 

put  in  motion  in  opening  the  valve 

than  with  the  customary  arrange- 
ment, and  the  valve  is  not  only 

closed  more  promptly  but  more 
certainly,  as  the  force  is  constant 
and  not  influenced  by  the  variable 

opening,  as  is  the  case  where  a  vac- 
uum is  employed.  The  short  stroke 

of  the  valves  and  the  steam-closine 

them  later  in  the  stroke  as  the  engine  commences  to 
fall  behind.  The  disc  is  also  subjected  to  centrifugal  force 
which  maintains  a  certain  tension  on  the  spring  and  a  fixed 

point  of  cut-off  when  the  speed  reaches  the  pre-determined 
limit  and  acts  with  the  inertia  of  the  disc  in  varying  the 

cut-off  when  the  speed  is ''changed.  It  has  come  to  be  uni- 
versally acknowledged  that  the  regulation  of  high  speed 

engines  with  fly-wheel  cut-offs  is  superior  to  that  which 
can  be  obtained  with  any  other  form  of  governor,  and  the 
application  of  this  form  of  governor  for  tripping  the  valves 
of  a  disengaging  cut-off  is  a  creditable  advance  in  this 
branch  of  steam  engineering. 

In  this  particular  engine  the  governor  is  located  in  the 

107.— HALF  SECTION CYLINDER  AND  SIDE  ELEVATION  OF  VALVE  GEAR 

position  customarily  occupied  by  the  or- 
dinary centrifugal  governor  and  oper- 

ated by  a  belt.  This  new  application  has 

been  thoroughly  tested  with  very  satis- 
factory results. 

FIG.  106— GOVERNOR 

device  permit  the  satisfactory  operation  of  the  engine  at  a 

higher  speed  than  is  possible  with  valve  gear  of  the  ordi- 
nary releasing  type. 

The  governor  shown  in  Fig.  106  is  an  improved  form  of 
the  Rites  governor.  Instead  of  distributing  the  weight  at 
the  ends  of  a  lever  it  is  in  the  form  of  a  perforated  disc  with 
a  rim,  as  shown,  such  disc  being  pivoted  eccentrically  in 
the  governor  wheel.  Rotation  is  resisted  by  a  spring  and 

governed  by  a  dash-pot.  The  motion  of  the  disc  is, 
through  the  joints  shown,  transformed  from  a  radial  di- 

rection to  an  axial  one,  which,  through  a  sliding  collar, 
bell  cranks  and  connections,  is  transferred  to  tripping  cams 

concentric  with  the  valve  stems.  The  disc  operates  di- 
rectly by  its  inertia  to  trip  the  valves  quicker  when  the  en- 

gine first  moves  faster  than  the  speed  designed  and  to  trip 

The  motive  for  public  ownership 

abroad  is  twofold.  The  first  has  refer- 
ence to  the  conditions  of  the  streets  and 

street  surface.  They  have,  as  a  rule,  fine- 
ly constructed  and  maintained  streets, 

and  in  their  very  proper  regard  for  keep- 
ing them  so,  they  desire  to  control  all 

construction  and  maintenance  of  track. 
The  second  has  reference  to  controlling 

and  regulating  the  method  of  operation. 
That  has  proven  a  failure,  and  can  be  accomplished  better 

when  granting  a  franchise.  In  nearly  every  case  in  Eng- 
land where  the  municipality  acquired  the  operation  of  the 

property,  it  did  so  involuntarily. — From  report  of  commit- 

tee on  "Municipal  Ownership  of  Street  Railways,"  Ni- 
agara Falls  Convention,  1897. 

Where  conditions  are  favorable  for  the  use  of  oil,  it 
makes  an  ideal  fuel,  requiring  no  handling,  making  no 
smoke  or  ashes,  and  allowing  the  fire  to  be  regulated  with 
the  utmost  nicety. — From  report  of  committee,  St.  Louis 
Convention,  1896. 

A  street  railway  mail  service  has  just  been  inaugurated 
in  Duluth,  Minn. 
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LETTERS  AND  HINTS  FROM 

PRACTICAL  MEN. 

Poles  and  Cars  in  Rochester 

Rochester  Railway  Company, 
Rochester,  N.  Y.,  April  8,  185,8. 

Editors  Street  Railway  Journal  : 

The  accompanying-  sketch  shows  a  method  employed 
by  this  company  for  utilizing  old  rails  as  poles.  We  take 

two  section  "Y"  62  lb.  rails  and  place  them  side  by  side, 
inverting  them  if  it  is  necessary  in  order  to  make  them  lie 
evenly  against  each  other,  but  we  very  often  find  that  the 
tram  is  so  worn  down  with  wagons  traveling  upon  it  that 
it  is  extended  sufficiently  to  make  the  head  of  about  the 
same  width  as  the  foot  of  the  rail.  We  use  this  section 

simply  because  we  have  more  of  it  on  hand,  but  the  same 

SIDE  ELEVATION  AND  SECTION  OF  POLE 

We  bolt  two  of  these  rails  together  through  cast  iron 
parting  blocks  every  4  ft.  The  parting  blocks  are  provided 
with  passages  at  opposite  corners  for  wires.  The  cap,  or 
top  of  pole,  is  a  casting  made  either  round  or  square,  as 
may  suit  the  fancy  of  the  user,  and  into  this  top  we  fit 
a  wooden  plug,  which  is  also  made  to  fit  between  the  rails 
when  bolted  together,  and  extends  down  into  the  same 

about  20  ins.  This  is  for  insulating  purposes,  and  is  prac- 
tically the  same  as  is  used  on  all  kinds  of  iron  poles. 

We  have  found  the  cost  of  these  poles  to  be  about  as 
follows: 
1150  lbs.  old  rail,  at  %c.  lb   $5.75 
70  lbs.  castings  at  l%c.  lb   1.05 
Four  %  in.  x  5  in.  bolts,  at  3c.  each  12 
Wooden  plug  25 
Labor  of  putting  together  and  binding  foot  of  pole   1.75 

Total    $8.92 

An  ordinary  pipe  pole  costs  all  the  way  from  $14  to 
$16.  Supposing  the  former  to  be  the  price,  there  is  a 

saving  of  $5.08  on  each  pole,  with  the  additional  advan- 
tage of  using  up  old  scrap  rails,  for  which  there  is  a  very 

poor  market  at  the  present  time. 
The  conditions  existing  in  Rochester  are  so  varying 

that  it  would  be  difficult  for  me  to  say  as  to  what  we  con- 
sider the  best  type  of  car.  The  fact  is  we  require  three 

different  kinds.  For  our  suburban  business  I  should  be  in 

favor  of  a  long,  double-truck,  cross-seated  car,  with  a  ca- 
pacity of  about  sixty.  For  city  business  on  some  of  cur 

lines  we  are  compelled  to  use  a  car  that  sets  very  low,  on 
account  of  passing  under  overhead  bridges,  and  it  would 
be  hardly  possible  to  use  a  car  longer  than  20  ft.,  in  which 
case  a  single  truck  might  be  used.  I  am  of  the  opinion 
that  in  this  country  we  should  use  vestibule  cars  in  win- 

ter, constructed  so  as  to  admit  of  rapid  egress  and  in- 

gress. 
T.  J.  NiCHorx,  ViCB-PRES.  and  Gsn.  Mgr. 

Notes  from  Denver,  Colo. 

The  Denver  Consolidated  ^Tramway  Company. 

Denver,  Colo.,  March  18,  1898. 
Editors  Street  Railway  Journal: 

We  changed  our  lines  from  cable  to  electric  just  before 
the  panic  of  1893.  The  expenses  of  operating  our  lines 
are  now  much  less  than  they  were  formerly,  when 
operated  by  cable  power.  We  find  it  much  easier  to  run 
electric  lines,  they  being  more  reliable,  and  less  subject  to 
"breakdowns"  than  the  cable  system.  The  public  un- 

doubtedly prefer  the  electric  to  the  cable,  chiefly  for  the 
reasons  that  the  cars  run  faster  and  can  make  up  time, 
are  not  blocked  by  stranded  cables,  and  that  they  do  not 
have  the  jerky  motion  peculiar  to  the  cable. 

During  the  past  two  years  we  have  been  replacing  our 
cable  tracks  with  new  construction,  as  shown  by  illustration 
herewith.  The  rails  were  formerly  35  lbs.  to  the  yard. 
We  are  now  laying  T-rails  weighing  72  lbs.  to  the  yard. 
During  the  coming  summer  we  expect  to  relay  about  five 
and  one-half  miles  of  cable  track,  and  have  ordered  60-ft. 
rails  from  the  Johnson   Company,  creosoted  ties  from 

Street  Ry.  Journal 
SECTION  OF  T  RAIL  TRACK  CONSTRUCTION  IN  DENVER 

Michigan,  and  the  Brown  plastic  bonds.  We  expect  to 
begin  work  within  the  next  thirty  days. 

The  Rasmussen  switch  was  designed  for  cable  construc- 
tion only,  and  therefore  we  are  not  using  it  at  present. 

Our  overhead  switches  and  trolley-wire  splices  are  manu- 
factured at  our  shops,  after  our  own  designs.  We  employ 

the  same  method  of  overhead  construction  and  feeder  sys- 
tem as  formerly,  and  our  power-houses  are  coupled  by 

means  of  feeder-wires,  as  they  were  in  1893,  when  our  line 
was  fully  described  in  the  Street  Railway  Journal. 

We  are  still  using  practically  the  same  form  of  exam- 
ination blank  as  described  in  March,  1893.  Our  hospital 

fund  is  still  maintained,  acceptable  to  the  company  and 
men  alike.  The  uniforms  are  still  of  the  Burlington 
Woolen  Mills  gray  cloth,  practically  the  same  style  as  has 
always  been  used.  We  are  satisfied  that  this  is  the  cor- 

rect cloth  for  motormen,  especially  in  dusty  climates. 
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The  pay  for  our  trainmen  is  17-J  cents  an  hour  for  the 
first  year,  and  20  cents  per  hour  thereafter.  Three  years 
ago,  when  it  became  necessary  to  reduce  the  pay  of  our 
men  from  22-J  cents  to  20  cents  per  hour,  we  made  a 
voluntary  agreement  with  them  that  we  would  divide  a 
portion  of  the  receipts  over  a  certain  average  per  day 
with  them.  For  example:  If  the  receipts  for  any  one 
month  averages  $2,100  per  day,  the  men  receive  an  ad- 

ditional cent  per  hour  for  every  hour  worked  by  them 
during  that  month.  An  account  is  kept  with  each  man, 
and  a  check  handed  him  at  the  end  of  the  month,  for  the 

additional  amount.  In  case  the  receipts  are  $2,250  av- 
erage per  day  for  the  month,  each  man  would  receive  2^ 

cents  per  hour,  in  the  manner  just  described.  This  ap- 
plies only  to  men  who  have  been  in  the  service  for  one 

year.  During  the  past  three  years  we  have  paid  out  in 
this  way,  $11,799.86.  We  believe  that  this  sharing  of  the 
profits,  as  it  were,  with  our  employees,  stimulates  them  to 
greater  exertion  on  behalf  of  the  company,  and  that  we 
obtain  better  service  from  them.  The  increase  naturally 
comes  in  the  summer  time,  when  their  labors  are  most 
arduous,  and  we  are  satisfied  that  the  men,  for  the  most 
part,  greatly  appreciate  the  plan. 
We  no  longer  require  the  men  to  furnish  a  bond, 

but  instead  they  put  up  a  deposit  of  $10,  to  secure  return 

of  badges.  Our  motormen  are  trained  in  the  shops  be- 
fore they  start  on  the  cars,  as  formerly.  All  resident's 

tickets  have  been  done  away  with,  and  any  one  now  liv- 
ing in  any  of  the  suburban  districts  can  ride  to  any  part 

of  the  city  on  payment  of  a  single  5-cent  fare.  The  great- 
est distance  one  can  ride  over  the  lines  of  this  company 

for  one  fare  is  about  twelve  and  one-half  miles.  About 
one  out  of  four  of  our  patrons  uses  a  transfer. 

Our  telephone  car  dispatching  system  is  still  in  effect, 
and  we  would  be  very  unwilling  to  dispense  with  it. 

Since  we  inaugurated  i'11  1889  the  system  of  dispatching 
our  cars  by  telephones,  the  plan  has  been  adopted  and  put 

in  by  the  City  &  Suburban  Company  of  Portland,  Ore- 
gon, and  by  the  Los  Angeles  Company.  Our  latest  ad- 
vice from  those  cities  is  that  they  are  entirely  satisfied 

with  the  system. 
The  combination  type  of  car,  half  closed  and  half  open, 

the  closed  part  running  in  front,  is  still  our  standard.  It 
is  certainly  the  most  popular  car  for  our  climate.  We  are 

at  the  present  time  experimenting  with  a  new  brake  de- 
vised by  a  Mr.  Sauvage  of  Teluride,  Colo.  We  are  very 

much  pleased  with  it  so  far,  and  will  undoubtedly  equip 
a  number  of  cars  during  the  coming  summer.  We  still 

have  a  large  number  of  old  style  cars -.equipped  with  rheo- 
stats on  the  platform.  As  business  improves,  we  will 

probably  replace  all  of  the  old  style  motors  with  those  of 
latest  type. 
We  grind  our  wheels  to  some  extent,  but  we  are  glad 

to  say  that  we  do  not  have  many  flat  wheels;  so  that  our 
grinder  does  not  pay  interest  on  the  investment. 

C.  K.  Durbin. 
  »  in  —   

Wood  Bending 

Boston,  Mass.,  April  12,  1898. 
Editors  Street  Railway  Journal: 

Wood  for  railway  work  can  be  bent  in  any  shop  that 
has  steam  if  the  principle  of  bending  is  understood.  I 
visited  recently  a  station  where  an  ingenious  method  was 
employed,  the  exhaust  engine  steam  being  used  for  the 
purpose.  The  method  adopted  is  shown  in  Fig.  1.  In 
this  (A)  represents  the  exhaust  pipe  of  the  engine,  and 
(B)  is  a  back  pressure  valve,  placed  in  the  exhaust  pipe 
for  the  purpose  of  diverting  a  portion  of  the  whole  of  the 
exhaust  steam  into  pipe  (C),  which  leads  into  the  steam 

chest  of  the  steamer.  At  (D)  a  i-in.  pipe  from  the  boil- 
ers was  tapped  into  pipe  (C).  Then,  when  the  engine  was 

not  running,  valve  (F)  was  closed,  and  live  steam  was 
turned  on  to  do  the  work. 

DIAGRAMS  OF  WOOD  BENDING  MACHINES 

In  Fig.  2  a  form  of  clamp  for  bending  woods  is  shown. 
The  C  shaped  piece  was  made  of  cast  iron  drilled  at  (A) 
for  the  threaded  shaft.  The  shaft  was  provided  with  a 
pivoted  stub  and  a  turning  wheel.  One  of  the  bending 
forms  is  shown  in  Fig.  3.  It  consists  of  the  brass  piece 
(A),  form  blocks  (B)  and  clamps  (D).  The  piece  in  proc- ess of  bending  is  marked  (C). 

In  Fig.  4  is  another  style  of  bending  form  which  was 
used.  The  blocking  pin  is  at  (E),  under  which  one  end 
of  the  piece  to  be  bent  was  put,  while  the  other  end  was 
laid  over  the  form  and  held  by  attaching  the  grip  cord 
(F).   The  latter  is  held  on  the  pin  (G). 

The  device  in  Fig.  5  was  for  bending  wood  in  the  form 
shown,  and  can  be  made  easily.  A  piece  of  hard  wood  2- 
in.  plank  was  used  for  a  block.  By  placing  one  of  the  forms 
(AA)  beneath  and  the  other  above  bar  (B)  and  clamping 
as  shown,  almost  any  angle  could  be  bent.  The  affair  in 
Fig.  6  is  a  suggestion  of  the  shop  superintendent  for  bend- 

ing on  scientific  principles.  The  shape  of  the  press  cams 
(D)  is  such  that  a  very  positive  force  may  be  brought  upon 
the  forms  (C),  and  any  angle  obtained. Mechanic. 

Economy  in  Car  Acceleration 

San  Francisco,  March  12,  1898. 

Editors  Street  Railway  Journal  : 
In  the  past  six  months  there  have  appeared  a  number 

of  discussions  in  your  paper  on  the  most  economical 
method  of  running  a  car  between  two  stations  in  a  given 
time.  Some  of  these  have  been  practical  and  others  theo- 
retical. 

While  there  may  be  a  chance  for  a  difference  of  opin- 
ion when  discussed  from  a  practical  point  of  view,  there 

should  be  none  when  discussed  from  a  theoretical  stand- 

point. 
In  order  to  make  the  conditions  uniform  it  is  usually 

assumed  that  the  brakes  are  applied  at  the  same  distance 
from  the  second  station,  and  when  the  cars  have  the  same 

velocity.  That  is,  the  rate  of  retardation  is  the  same  in 
the  two  cases,  and  the  energy  absorbed  by  the  brakes  is 

also  the  same,  being  equal  to  J  m  v  2  F  s,  F  being  the  force 
of  friction  on  the  rails  and  s  the  distance  passed  over 
from  the  time  of  applying  brakes.  Since  the  energy  at 

this  point  (the  point  of  application  of  brakes)  is  the  same 
and  the  work  done  by  the  motors  to  transfer  the  cars  from 

station  1  to  this  point  is  equal — being  equal  to  the  force 
of  friction,  times  the  distance  between  first  station  and  the 

point  of  application  of  the  brakes— it,  theoretically,  does 
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not  make  any  difference  in  the  economy  as  to  the  rate  of 
acceleration  and  is  altogether  independent  of  the  maxi- 

mum velocity  which  the  car  may  attain. 
In  fact,  the  efficiency  of  transfer  of  the  car  might  be 

Fs 
written  — |— —. —  — ,    where  F,  as  before,  is  the  force 

of  friction,  s  the  distance  between'  stations,  s  the  distance 
from  station  1  to  point  at  which  brake  is  applied  and  v  the 
velocity  of  the  car  at  the  last  named  point.  G.  B. 

The  Oscillation  of  Cars 

Kingston,  N.  Y.,  April  14,  1898. 
Editors  Street  Railway  Journal: 

In  the  April  issue  of  the  Journal  there  appeared  an  ar- 
ticle by  J.  A.  Brill  contradicting  some  statements  about 

oscillation  of  car  bodies  made  in  an  article  in  January 
number.  In  drawing  his  conclusions  Mr.  Brill  has  fallen 
into  the  common  error  of  not  following  his  premises  far 
enough  to  arrive  at  the  true  result. 
The  demonstration  of  what  movements  constitute  os- 

cillation and  of  the  forces  governing  them  can  readily  be 

made  with  aid  of  the  four  figures  following.  In  these  fig- 
ures the  point  A  is  the  center  of  gravity  of  the  car  and 

load,  assumed  for  simplicity  to  be  half  way  between  the 
two  points  of  spring  support,  B  and  C. 

FIG.  1 

Fig.  1  represents  the  car  running  on  a  level.  The  forces 
acting  are  gravity,  a,  acting  through  the  point  A  and  the 
reactions  b  and  c  acting  through  the  springs  B  and  C. 
As  the  car  is  in  stable  equilibrium  a  equals  b  plus  c  and  b 
equals  c. 

FIG.  2 

Fig.  2  represents  the  front  wheels  D  of  the  car  dipping 
into  an  uneven  place  in  the  track,  such  as  a  low  joint. 
Neglecting  the  slight  up  thrust  at  C,  due  to  the  move- 

ment of  the  truck  frame  taking  place  about  the  center  of 
the  wheel  E,  instead  of  about  the  point  C,  the  forces  act- 

ing are  the  same  as  in  Fig.  1,  as  gravity  acts  equally  on 
the  car  body  and  truck  frame  and  they  drop  at  the  same 

speed.  Mr.  Brill's  argument  was  correct  up  to  this  point, 
but  he  stopped  here  and  did  not  consider  what  follows. 

Fig.  3  represents  the  next  step  in  succession.  The 
wheel  D  has  ceased  to  fall,  in  fact  has  begun  to  rise  out  of 
the  dip.  Of  the  forces  now  acting,  c  acting  through  the 
spring  C  remains  unchanged,  and  equals  one-half  a.  The 
spring  B,  however,  in  order  to  restore  the  body  to  its 

where/ is  the  speed  in  feet  per  sec. with  which  the  point  B  is 
raised  by  the  upward  movement  of  the  wheel  D.  The  re- 

action opposed  to  the  joint  upward  pressure  of  the  springs 
B  and  C  is  gravity  plus  inertia,  acting  through  the  center 

HG.  3 

of  gravity  A.    There  is  consequently  an  unbalanced  force 
equal  to  the  difference  between  the  forces  acting  through 
B  and  C,  acting  to  turn  the  car  body  about  the  center  of 

gravity  A. 
Fig.  4  represents  the  next  and  final  step  in  the  cycle. 

The  difference   ̂   X/^    between  the  forces  acting 
through  B  and  C  has  raised  the  center  of  gravity  A  and 

1/ 

horizontal  position,  must  exert  a  force  of  ----- g 

-XQrX/) 

revolved  the  car  body  about  it  until  the  point  was  reached, 
at  which  the  forces  acting  through  B  and  C  were 
equal  and  the  spring  C  is  now  required  to  resist 
the  angular  inertia  thus  imparted  to  the  car  body, 
in  addition  to  supporting  its  share  of  the  weight. 
The  unbalanced  force  thus  exerted  by  C  revolves  the  car 
body  back  on  to  B  again.  This  balance  wheel  action  will 
continue  until  damped  by  the  friction  of  the  parts  connect- 

ing the  truck  frame  and  car  body.  The  car  will  thus  os- 
cillate about  a  point,  not  necessarily  at  exactly  the  center 

of  gravity,  but  near  it,  as  I  notice  the  article  in  the  January 
issue  criticised  by  Mr.  Brill  distinctly  stated. 

So  much  for  the  demonstration  of  what  ought  to  take 
place.  The  practical  proof  that  it  does  take  place  is  the 

well  known  fact  that  during  the  oscillation  the  rear  plat- 
form of  the  car  rises  and  falls  in  the  same  manner  as  the 

front  one. 
It  follows  from  the  existence  of  this  balance  wheel  action 

that  any  arrangement  of  the  springs  which  tends  to  in- 
crease their  resistance  to  this  oscillation,  such  as  placing 

them  nearer  the  ends  of  the  car  or  the  addition  of  counter 

springs  below  B  and  C,  arranged  to  resist  the  upward 
movement  of  the  car  body  will  tend  to  make  this  oscilla- 

tion shorter  and  quicker,  just  as  increasing  the  stiffness 
of  the  hair  spring  of  a  watch  shortens  and  quickens  the 
movement  of  the  balance  wheel.  This  shortened  and 

quickened  movement  is  more  quickly  dampened. 

Referring  now  to  Mr.  Brill's  remark  about  hanging  a 
car  body  on  trunnions  at  the  center  of  gravity,  were  it 

possible  to  conceive  of  any  satisfactory  mechanical  ar- 
rangement to  accomplish  this,  it  would  prevent  any  oscil- 

lation, as  all  forces  affecting  the  car  body  would  then  act 

through  one  point,  and  consequently  could  produce  no 
motion  about  that  point. 

C.  F.  UEBEL ACKER. 
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The  First  Electric  Road. 

Denvhr,  Col.,  April  19,  1898. 
Editors  Stkeet  Railway  Journal  : 

In  view  of  the  fact  that  there  has  been  considerable  his- 
tory manufactured  in  regard  to  the  first  electric  roads,  and 

to  combat  an  official  statement  made  by  the  acting  Com- 
missioner of  Patents  in  his  last  annual  report  that  the  first 

commercial  electric  road  was  built  but  ten  years  ago  (pre- 
sumably the  Sprague  roads  at  Richmond),  I  send  some 

heretofore  unpublished  views  of  historical  interest,  show- 
ing my  personal  efforts  in  that  direction. 

Views  1  and  2  were  taken  from  the  East  Fifth  Street 

road  in  Kansas  City  in  the  Fall  of  1886.  No.  3  represents 
one  of  the  trains  on  the  San  Diego  and  Old  Town  road, 
in  California,  taken  in  the  Summer  of  1887.  No.  4  repre- 

sents a  view  on  the  Fourth  Street  road  in  San  Diego,  which 
was  constructed  in  1887.  On  the  latter  road,  which  was 

about  five  miles  long,  we  carried  as  high  as  150  passen- 
gers up  a  9  per  cent  grade  with  a  single  motor.  On  the 

Kansas  City  road  we  used  the  double  overhead  structure. 
On  the  Old  Town  road  in  San  Diego  we  used  underground 
feeders  with  single  overhead  wires.  All  of  those  roads 

were  supplied  from  compound  wound  dynamos.  The  mo- 
tor fields  were  wound  with  a  multiplicity  of  parallel  wires. 

The  motor's  resistance  was  varied  with  a  switch  which 

with  the  trolley  wire,  which  in  some  cases  was  15  ft.  to 
the  side  of  the  track. 

FIG.  2.— EARLY  ROAD  IN   KANSAS  CITY 

The  details  of  the  line  construction  and  motors  were 

worked  out  and  tested  by  the  writer  during  the  years  1884 

FIG.  3.— EARLY  ROAD  IN  SAN  DIEGO 

FIG ROAD  IN  KANSAS  CITY 

connected  more  or  less  of  them  together  in  parallel.  The 
armatures  ran  constantly  and  were  connected  to  or  from 
the  car  by  a  combined  differential  gear  and  clutch  running 
in  oil.  The  diminutive  trolley  engaged  the  sides  and  bot- 

tom of  the  trolley  wire,  and  the  wheels,  which  ran  in  a 
horizontal  position,  were  held  to  the  wire  by  strong 
springs.  These  wheels  were  3  in.  in  diameter,  were  made 

of  steel  and  were  tempered  "file  hard;"  by  using  this  form 
of  trolley  we  were  enabled  to  keep  up  a  traveling  contact 

FIG.  4.— EARLY  ROAD  IN  SAN  DIEGO 

and  1885  on  the  Westport  road,  and  also  on  the  Fort  Scott 
&  Gulf  road  in  the  suburbs  of  Kansas  City. 

John  C.  Henry. 

The  high  efficiencies  obtained  in  boiler  tests  are  seldom 
reached  in  actual  practice,  as  they  usually  result  not  so 
much  from  excellence  of  design  in  the  boiler  itself  as  from 

careful  and  intelligent  firing  during  the  test. — From  report 
of  committee,  St.  Louis  Convention,  1896. 
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Power  Station  Records 

Trenton  Passenger  Railway  Company, 

Trenton,  N.  J.,  April  8,  1858. 
Editors  Street  Railway  Journal  : 

I  inclose  the  report  of  our  power  statior  for  the  year 
ending  Dec.  31,  1897.  The  low  cost  in  the  fuel  consump- 

tion for  October  was  due  to  our  taking  account  of  stock 
of  coal  on  hand  during  that  month.  The  cost  for  power 
includes  the  expense  of  lighting  our  park  and  heating  and 
lighting  our  cars. 

In  our  station  we  have  one  800  h.p.  and  two  400  h.p. 
Watts-Campbell  tandem  compound  condensing  engines, 

gines  700  h.p.  each,  Mcintosh  &  Seymour;  six  300  k.w.  genera- 
tors, belted,  General  Electric. 

STATEMEMT  OF  THE  COST  OK  OPERATION  OF  BACH  OF  THE 
POWER  STATIONS  OF  THE    BROOK LVN  HEIGHTS  RAILROAD 

COMPANY,  PER  K.W.  HOUR,  YEAR  OF  1897. 
Eastern  Southern  Ridgewood  Grand 

Operation —        Station.  Station.  Station.  Average. 
Fuel  and  supplies.?. 002822  $.003361  $.005612  $.003362 
Labor  001737  .002654  .002890  .002168 

Repairs — 
Supplies  000377  .000447  .000282  .000385 
Labor  000245  .000422  .000374  .000315 

Total   $.005181        $.006884        $.009158  $.006231 

Statement  of  the  Cost  of  Operation  of  the  Power  Station  of  the  Trenton  Passenger  Railway  Company 
for  the  Year  1897. 
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six  100  h.p.  return  tubular  boilers,  four  Short  100  k.w. 

generators  and  one  G.  E.  750  k.w.  generator.  The  gen- 
erators are  belted  to  the  engines.  Our  boiler  pressure  is 

100  lbs. 
Henry  C.  Moore,  President. 

Cost  of  Station  Operation  in  Brooklyn 

The  accompanying  table  gives  the  cost  ol  operation  of 

each  of  the  power  stations  of  the  Brooklyn  Heights  Rail- 
road Company  per  k.w.  hour  for  the  year  1897.  The  fig- 

ures given  include  all  payments  made  for  station  account, 
the  repair  charges  including  all  repairs  to  buildings  as 

well  as  to  machinery.  The  statement  is  particularly  in- 
teresting, as  it  affords  an  opportunity  of  judging  the  rela- 

tive economy  of  direct  connected  and  belted  units,  and  of 

condensing  and  non-condensing  engines  in  the  same  city, 
and  therefore  under  practically  the  same  conditions  as  to 

cost  of  fuel,  labor,  etc.  The  "grand  average"  was  deter- 
mined by  dividing  the  total  costs  by  the  total  k.w.  hours 

of  the  three  stations.  The  steam  equipment  of  the  sta- 
tions is  as  follows: 

Eastern  Station. — Sixteen  batteries  of  boilers  500  h.p.  each, 
Babcock  &  Wilcox;  six  cross  compound  condensing  engines 
2000  h.p.  each,  E.  P.  Allis;  six  1600  k.w.  generators,  direct 
connected,  General  Electric  and  Walker. 
Southern  Station. — Eight  batteries  of  boilers  500  h.p.  each, 

Babcock  &  Wilcox;  six  cross  compound  condensing  engines  1200 
h.p.  each,  E.  P.  Allis;  twelve  500  k.w.  generators,  belted  over 
belt  tightener,  General  Electric. 
Ridgewood  Station. — Four  batteries  of  boilers  500  h.p.  each, 

Babcock  &  Wilcox;  three  tandem  compound  non-condensing  en- 

Electric  Railways  in  Europe 

"L'Industrie  Electrique,"  in  a  recent  issue,  published 
a  summary  of  the  electric  railways  in  Europe  at  the  com- 

mencement of  1898.  It  is  given  below.  Of  the  204  lines 
in  operation  13  use  accumulators,  only  (6  in  Germany,  4  in 
France,  1  each  in  England,  Belgium  and  Holland),  3  use 
the  mixed  system  of  trolley  and  accumulators  (2  in  France 
and  1  in  Germany),  8  employ  the  underground  conduit 
(2  in  Germany,  2  in  Austria  and  1  each  in  Belgium,  France 
and  Russia),  and  8  the  third  rail  (6  in  England,  1  in  France 
and  1  in  Ireland).   All  ethers  use  the  trolley. Total Total Number 
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in km. in  k.w. 
cars. 

ber  of 
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There  is  war  between  Spain  and  the  United  States. 
Questions  of  justification  and  of  the  righteousness  or 
wrongfulness  of  this  war  are  not  now  in  order,  but  only  the 

ways  and  means  necessary  to  accomplish  the  purposes  de- 
termined upon,  after  due  deliberation,  by  the  President 

and  our  representatives  in  Congress.  No  duty  is  so  im- 
portant as  that  of  presenting  a  united  front  to  the  enemy  and 

of  maintainhig  our  national  honor  and  prestige  among  the 
nations  of  the  world. 
**^********* 

That  there  will  be  great  sacrifices  by  both  sides,  of  men, 
of  property  and  of  business  profits,  is  a  certainty.  No 
war  during  the  last  century  has  been  undertaken  by  both 

parties  with  a  less  regard  for  money  interests  or  r  ~gran- 
dizement,  and  on  more  idealistic  grounds.  Distinctly  and 
most  emphatically  disclaiming  an  intention  of  enlarging 
its  territorial  possessions,  or  of  obtaining  any  other  direct 
benefit  from  its  action,  the  United  States  sets  forth  as  its 

sole  purpose  the  prevention  of  further  uncivilized  methods 

of  warfare  in  Cuba — of  extermination  by  starvation  and 

other  "insufferable  conditions;"  while  Spain,  upon  a  fine 
point  of  national  honor,  has  refused  an  enormous  money 

indemnity  for  granting  independence  to  Cuba,  and  under- 
takes still  more  enormous  expenditures  for  maintaining 

war,  although  her  best  informed  statesmen  undoubtedly 
well  understand  that  all  will  be  lost  in  the  end.  Surely  no 
reasons  for  war  could  be  less  sordid  than  these,  whatever 

may  be  said  of  their  "common  sense." 
*  *  *  $  *  $  $  *  *  *  * 

The  nations  of  the  world  are  divided  in  their  sympathies. 

The  British  people  and  colonists  appear  to  be  heartily  and 

almost  unanimously  in  sympathy  with  the  American  posi- 
tion, and  their  government  is  doing  all  it  can  in  legitimate 

lines  to  help  us.  If  this  policy  is  consistently  pursued  it 
cannot  fail  to  bring  about  in  America  a  much  warmer  and 

more  cordial  feelinaf  for  Great  Britain  than  has  ever  be- 
fore obtained.  Nothing  could  be  better  diplomatic  policy 

for  both  countries  than  to  promote  the  closest  possible 

sympathetic  union  of  the  Anglo-Saxon  race.  Jealousy  of 
America  is  becoming  a  more  and  more  marked  feature  in 
governmental  policy  on  the  Continent  of  Europe.  This 

jealousy  is  due  in  part  to  the  greatly  increasing  competi- 
tion of  American  agricultural  and  manufactured  products 

in  international  markets,  and  in  part  to  a  restless  craving 
for  colonization  in  South  American  countries,  against 
which  our  Monroe  Doctrine  is  at  present  a  bulwark.  It 

is  probable  that  all  Europe  will  be  neutral  in  the  com- 

ing conflict,  Lut  there  is  little  doubt  that  France  sympa- 
thizes with  Spain,  partly  from  racial  and  relieious  instincts, 

and  partly  from  financial,  the  holdings  of  Spanish  bonds 

in  France  being,  it  is  said,  very  large.  Austria  and  Ger- 
many are  fighting  America  commercially  with  all  the 

weapons  in  their  power,  refusing  to  admit  many  American 

agricultural  products  at  all,  and — not  unnaturally,  in  view 
of  our  own  high  tariffs — putting  our  manufactured  prod- 

ucts at  as  much  disadvantage  as  possible.  The  press  of 
both  countries,  probably  representing  the  feeling  of  the 

military  classes,  is  decidedly  anti-American,  though  not 
exactly  pro-Spanish,  but  it  is  not  probable  that  either 
country  will  be  other  than  officially  neutral,  Germany  in 
especial,  because  of  the  great  number  of  its  former  citizens 
now  resident  in  America.  We  shall  probably  have  the 

sympathy  of  Russia,  the  traditional  friend  of  America,  and 
to  some  extent,  perhaps,  its  moral  support.  In  Mexico  and 
South  America  a  large  proportion  of  the  population  are 

of  Spanish  descent,  and  it  is  quite  probable  that  there  will 
be  much  privately  expressed  sympathy  for  Spain,  but 
nothing  more  than  this  is  possible,  as  the  friendship  of  the 

United  States  is,  of  course,  of  enormous  value  to  all  coun- 
tries in  the  Western  Hemisphere. 

*##******#  -?* 

Electricity  and  electricians  will  doubtless  play  an  im- 

portant part  in  the  campaign.  Modern  warfare  now  in- 
volves, and  will  increasingly  call  for  the  use  of  electricity 

in  many  ways.  Movable  electric  generating  plants  will 
be  used  with  searchlights  for  both  offensive  and  defensive 

night  work,  for  lighting  permanent  camps,  for  the  oper- 
ation of  pumps,  hoists,  drills,  etc.,  in  siege  operations,  and 

for  many  other  purposes.  Movable  search  light  outfits  to 
find  the  wounded  on  the  battlefield,  and  apparatus  for  use 

with  Roentgen  ray  outfits  in  field  and  permanent  hos- 
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pitals,  will  come  into  service,  and  many  novel  applications 
of  electricity  in  warfare  will  undoubtedly  be  brought  into 
use  for  the  first  time.  Photography  will  be  largely  used 
in  reconnoissance  work,  and  no  field  topographical  map 
will  now  be  regarded  as  complete  without  supplementary 

photographs  showing  the  appearance  of  the  ground  oc- 

cupied or  to  be  occupied  by  our  troops  or  the  enemy's, 
or  over  which  projected  movements  are  to  be  conducted. 
The  use  of  electric  motors  on  shipboard  for  carrying  on 
machine  work,  repairs,  etc.,  is  already  considerable,  and 
investigations  have  already  been  made  by  Government 
agents  upon  the  utilization  of  the  current  from  electric 
railway  lines  in  some  of  the  Southern  cities  for  repair  and 
machine  work  of  a  similar  character  at  the  various  army 

and  navy  bases  of  supply. 

In  every  war  the  value  of  topographical  engineers  capable 
of  making  rapid  sketch  maps  quickly,  and  civil  engineers 

capable  of  building  and  destroying  bridges,  tunnels,  rail- 
road tracks,  etc.,  mechanical  engineers  able  to  construct, 

operate,  repair  or  destroy  machines  and  mechanical  appli- 
ances, and  military  engineers  who  understand  laying  out 

and  constructing  hasty  entrenchments  and  field  fortifica- 
tions, has  been  more  clearly  recognized  as  the  necessities 

for  their  services  have  arisen.  Some  of  the  brightest  engi- 
neers in  the  electrical  industry  are  graduates  of  our  naval 

and  military  academies,  and  formerly  held  commissions  in 

the  service,  and,  although  engaged  for  several  years  in  pri- 
vate pursuits,  they  now,  almost  without  exception,  feel  it 

a  duty  to  proffer  their  services  to  the  government  which 

has  educated  them.  They  will  re-enter  the  service  of  their 

country,  "men  of  affairs" — stronger  and  more  valuable  to 
tne  Government  by  far  than  would  have  been  the  case  had 
they  not  received  outside  the  army  or  navy  a  training  in 

fertility  of  resource  and  invention  which  comes  from  com- 
petition with  the  brightest  and  sharpest  minds  of  a  great 

industry.  If  they  are  not  hampered  too  much  by  official 
red  tape  they  will  devise  means  of  making  electricity  a 
most  important  element  in  military  and  naval  success.  It 

is  probable  that  a  brigade  of  civil,  mechanical  and  elec- 
trical engineers,  and  practical  electricians,  mechanics,  ar- 
tisans, draughtsmen  and  men  familiar  with  all  kinds  of 

engineering  work,  all  capable  of  being  rapidly  converted 

with  proper  training  into  military  engineers,  will  be  re- 
cruited by  the  vice-president  of  an  important  manufactur- 

ing company,  himself  an  ex-army  officer  of  engineers,  who 
has  offered  his  services  to  the  Government  for  the  pur- 

pose. It  is  believed  that  in  the  contemplated  occupation 
of  Cuba,  the  character  of  the  country,  and  the  probability 

of  siege  operations  against  Havana  will  call  for  an  un- 
usually large  proportion  of  engineer  troops.  The  Army 

of  the  Potomac,  under  Generals  Grant  and  Lee,  had  in 

January,  1865,  107,923  men,  of  whom  four  per  cent  formed 
a  volunteer  engineer  brigade  apart  from  the  battalion  of 

engineers  in  the  regular  army.  The  Army  of  the  Cum- 
berland numbered  76,986,  of  whom  five  per  cent  were  en- 

gineer troops  present  for  duty.  General  Sherman's  Army 
in  the  march  to  the  sea  numbered  60,000,  of  whom  seven 

and  one-half  per  cent  were  engineer  troops.  It  would 
seem  that  of  the  125,000  volunteers  to  be  raised  by  the  call 
of  the  President,  at  least  five  per  cent  should  be  in  the  form 
of  a  volunteer  engineer  brigade,  and  it  would  be,  of  course, 
best  that  these  should  be  picked  men  from  all  sections  of 

the  country,  though  special  permissive  legislation  may 
be  required  for  accomplishing  this. 

Profit-sharing  in  industrial  enterprises  between  the 
owner  of  a  business  and  his  employees  is  a  favorite  prop- 

osition of  many  social  and  political  economists,  and  the 
system  has  been  introduced  to  a  greater  or  less  extent  in 
industrial  enterprises.  It  is  not  often,  however,  that  it  is 

applied  in  railroad  operation.  It  is  interesting  to  note, 
therefore,  that  the  plan  is  being  employed  in  Denver  by 

the  largest  railway  company  there — the  Denver  Consoli- 
dated Tramway  Company.  In  a  letter  elsewhere  in  this 

issue  the  superintendent  describes  the  system  employed, 

which  was  put  in  force  at  a  time  when  the  exigencies  of 

the  company  required  a  reduction  in  wages  paid,  and  hi** 
comments  upon  its  success  are  worthy  of  consideration. 

All  electric  railways  which  reach  shore  resorts  will  be 

interested  in  the  outcome  of  an  experiment  which  is  be- 
ing: carried  on  by  the  Staten  Island  Midland  Railroad 

Company,  and  winch  looks  toward  the  extermination  of 
mosquitoes.  This  railway  company  owns  and  operates 
an  extensive  seaside  resort — Midland  Beach — on  the 
south  side  of  Staten  Island,  which,  like  many  localities 

similarly  situated,  has  its  quota  of  mosquitoes.  Some 
preliminary  experiments  were  made  by  the  company  last 
year;  the  method  employed  was  to  select  a  time  during 

the  spring  in  which  to  cover  the  surface  of  the  neighbor- 
ing ponds  with  kerosene,  the  object  being  to  destroy  the 

larvae.  The  results  last  year,  it  is  said,  were  sufficiently 

encouraging  to  induce  the  company  to  join  with  the 

neighboring  property  owners  in  carrying  out  the  experi- 
ment this  year  on  a  much  more  extensive  scale.  If  suc- 

cessful, the  remedy  for  this  summer  pest  would  be  a 
great  boon  to  many  electric  railway  companies. 

Many  of  the  interurban  electric  railways,  built  original- 

ly with  single  track  and  turn-outs,  have  found,  to  their 
sorrow,  that  this  type  of  construction  has  serious  incon- 

veniences when  an  increase  in  traffic  makes  more  frequent 

trips  necessary.  As  a  usual  result,  double  tracking  has  to 

be  done  before  long,  with  a  considerable  increase  in  ex- 
pense over  that  which  would  have  been  required  if  the 

double  track  had  been  laid  in  the  first  place.  A  single 

track  with  turn-outs  on  a  road  of  any  length  is  to  be 

thought  of  only  when  the  traffic  will  absolutely  not  war- 
rant tne  expense  of  a  double  track,  and  when  the  owners 

of  the  road  are  very  confident  that  a  double  track  will  not 
be  needed  within  the  next  four  or  five  years.  When 
electric  cars  stop  at  any  point  for  passengers,  as  is  usually 

the  case,  delays  are  almost  unavoidable,  and  if  they  oc- 
cur to  any  one  car  the  result  is  an  interference  with  many 

others,  and  a  disarrangement  of  the  entire  system,  or  a 

large  part  of  it.  Again,  there  is  not  the  same  opportunity 
of  making  up  lost  time  on  a  single  track  line  as  on  one 
laid  with  double  tracks,  and  when  the  headway  is  made 
less  complications  multiply.  We  venture  the  assertion 

that  the  number  of  railway  companies  which  have  re- 
gretted the  installation  of  a  single  track  instead  of  a  dou- 

ble track  is  two  or  three  times  the  number  of  those  which 

have  made  a  wrong  decision  the  other  way. 
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Among  the  bills  which  our  wise  legislators  have  had  an 
opportunity  to  consider  during  the  present  sessions  in  the 
different  State  capitols,  are  one  by  Assemblyman  Griggs, 
of  the  New  York  Legislature,  who  wants  a  law  passed 
which  will  permit  passengers  in  street  cars  who  have  to 

stand  to  ride  for  3  cents,  and  one  by  a  Mr.  Bracken,  of  the 
Ohio  Legislature,  who  proposes  a  penalty  of  from  $10  to 

$25  a  day  on  every  car  in  Ohio  which  is  "provided  with 
hanging  straps  or  other  devices  for  a  support  or  induce- 

ment of  passengers  to  stand  while  riding  in  street  cars." 
The  nominal  object  of  both  of  these  bills  is  of  course  to 

force  railway  companies  to  supply  seats  for  every  passen- 
ger, and  they  are  only  cited  as  instances  of  the  belief  of 

some  people  that  legislation  of  this  kind  would  secure  the 

object  sought.  Many  people  seem  to  think  that  railway 
managers  take  a  peculiar  delight  in  forcing  passengers  to 
stand.  As  a  matter  of  fact  the  railway  companies  would 
much  prefer  to  have  the  load  distributed  than  to  have  it  all 

at  one  time,  as  it  is  almost  impossible  for  the  conductors 
to  avoid  missing  some  fares  on  an  excessively  crowded 
car.  Intending  passengers,  therefore,  have  the  remedy  in 
their  own  hands  of  waiting  until  an  empty  car  comes  along 
in  preference  to  getting  on  one  already  crowded,  and, 
as  well,  will  have  double  the  satisfaction  of  making  the 

work  of  the  railway  company  easier  and  of  satisfying  our 

legislators  who  believe  in  the  "no  seat,  no  fare"  plan. 

The  Situation  in  Boston 

The  rapid  transit  experiment  about  to  be  tried  in  Bos- 
ton is  in  many  respects  unique,  and  the  results  will  be 

watched  with  great  interest  by  the  people  of  other  large 
cities.  Hitherto,  when  an  elevated  railroad  has  been  built 

it  has  been  in  direct  competition  with  the  existing  surface 
roads,  has  worked  against  them  instead  of  in  harmony 

with  them,  and  has  been  able  to  secure  traffic  only  by  offer- 
ing the  public  superior  advantages.  In  this  case,  however, 

the  conditions  are  very  different.  The  elevated  roads  are 

to  be  built  in  a  city  crowded  with  surface  traffic  already, 

seeking  refuge  from  inevitable  congestion  by  going  under- 
giound,  and  the  owners  of  these  non-existent  lines  are  in 
absolute  control  of  the  existent  ones.  The  only  competi- 

tion comes  from  the  steam  suburban  lines  converging  in 
the  city  and  this  is  limited  in  direction,  and  hence,  by  no 
means  uniformly  severe.  The  public,  consequently,  is 
waiting  with  great  interest  to  discover  what  bearing  this 
amicable  arrangement  is  to  have  upon  the  general  rapid 
transit  situation. 

It  is  certainly  true  that  freedom  from  competition  and 
the  consequent  necessity  for  building  lines  in  such  wise 

as  to  meet  it,  gives  the  new  company  a  magnificent  oppor- 
tunity so  to  build  as  to  supplement  the  existing  rapid  tran- 

sit facilities  in  the  most  beautiful  manner.  The  main  dif- 
ficulty in  the  Boston  situation  has  been  not  so  much  the 

traditional  narrowness  of  the  streets  or  the  great  mass  of 
traffic  to  be  handled  as  in  the  attempt  that  has  steadily 

been  made  to  deal  with  that  traffic  from  a  single  distribut- 
ing and  receiving  point.  It  is  as  if  all  the  New  York  sur- 
face roads  centered  in  Madison  Square.  This  condition 

has  been  due  largely  to  the  circumstances  of  gradual 
growth.  Up  to  the  present  time  the  use  of  the  subway 

has  merely  accentuated  it,  although  matters  will  be  im- 
proved when  the  subway  is  done.    But  how  about  these 

elevated  roads?  Are  they  to  give  real  rapid  transit  between 
suburbs  and  city  and  between  railway  station  and  railway 
station  without  decreasing  materially  the  surface  facilities, 
or  are  they  to  acquire  traffic  by  picking  up  a  part  at  the 
expense  of  the  steam  railway  lines  and  having  the  rest  de- 

flected into  their  trains  by  reducing  the  service  on  parts  of 
the  present  system?  The  enterprise  is  backed  by  men  of 
high  character,  but  eleemosynary  enterprises  do  not  eager- 

ly guarantee  8  per  cent  on  a  capital  stock  like  that  of  the 
West  End  road,  and  those  that  dwell  in  the  Hub  cannot  be 

blamed  for  a  trifle  of  good  natured  suspicion.  The  profits 
must  come  in  somewhere,  and  it  is  certain  that  the  West 

End  regime,  with  its  policy  of  rapid  expansion  into  subur- 
ban districts  involves  running  certain  lines  at  very  small  re- 

turns and  giving  excellent  service  as  the  virtual  price  of 
immunity  from  competition.  In  the  present  state  of  the 
art  of  electric  traction  it  is  a  comparatively  easy  matter  for 
the  present  suburban  railway  lines  to  change  their  motive 

power  and  give  as  good  service  as  may  reasonably  be  ex- 
pected on  an  elevated  road,  at  less  cost,  and  this  being  so, 

how  great  investment  would  an  electric  road  be  justified 
in  making  to  withdraw  part  of  their  traffic? 

In  two  particular  locations  contemplated  for  elevated 

lines,  they  could  be  of  very  great  service,  to  wit,  in  con- 
necting the  two  Union  stations  and  Boston  with  Cam- 
bridge. At  present,  so  far  as  convenience  is  concerned, 

one  might  as  well  live  in  Salem  as  in  the  suburb  just  men- 
tioned. If  the  managers  of  the  elevated  system  build,  as 

they  probably  will,  along  these  lines,  they  will  be  for- 
given much.  With  these  exceptions  the  function  of  an 

elevated  road  in  promoting  rapid  transit  is  not  altogether 
obvious.  Lmless  stops  are  frequent  more  time  is  lost  to 

the  average  passenger  in  getting  to  the  elevated  station 
than  is  saved  by  the  superior  speed  of  the  train,  and  if  they 
are  frequent  the  schedule  time  is  seriously  decreased. 
Where  long  distances  are  to  be  covered,  and  something 
like  an  express  service  is  to  be  attempted,  an  elevated  road 

can  save  much  time,  but  its  usefulness  depends  on  the  ex- 
tent to  which  it  supplements  suburban  railroads.  Its  true 

field  is  therefore  rather  limited,  and  in  no  sense  can  it  re- 
place ordinary  street  railway  facilities.  Let  us  hope  that 

it  will  not  attempt  the  feat  in  Boston  or  anywhere  else. 

From  a  financial  standpoint  there  is  no  reason  to  fore- 
cast disaster  in  any  elevated  road  economically  built  and 

operated  for  profit  in  its  own  proper  sphere.  Such  roads 
can  be  built  more  cheaply  now  than  ever  before,  and  the 

Boston  enterprise  ought  to  pay  on  its  merits  if  admin- 
istered properly.  It  has  assumed  heavy  obligations  in 

leasing  the  West  End  system,  but  with  a  fairly  long  term 
of  years  before  it,  there  is  every  reason  to  suppose  that  the 

burden  can  be  easily  and  profitably  carried,  always  as- 
suming that  the  water  supply  is  kept  low.  All  railroads 

may  be  divided  into  two  classes,  those  built  on  rocks  and 
those  built  on  sand  (see  Holy  Writ  for  particulars),  which 
last  are  unfavorably  affected  by  the  kind  of  flood  to 
which  such  enterprises  have  of  late  years  been  peculiarly 
subject.  We  hope  to  place  the  Boston  elevated  project  in 
the  former  category.  At  all  events,  it  is  under  obligations 
to  go  ahead.  It  has,  as  we  stated  at  the  beginning,  a 

unique  opportunity.  For  once  the  lion  and  the  lamb  have 

lain  down  together,  and  the  question  that  seems  to  be  per- 
turbing our  respected  brethren  of  Boston  is  the  point  of 

doubt  as  to  which  of  these  amiable  creatures  is  inside. 
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St.  Anthony's  Falls  Water-Power  Plant 

The  construction  of  the  recently  inaugurated  water- 

power  electrical  generating  plant  at  St.  Anthony's  Falls 
was  undertaken  by  the  St.  Anthony's  Falls  Water-Power 

/Company,  the  plant  when  completed  being  leased  to  the 

Twin  City  Rapid  Transit  Company  for  the  purpose  of  fur- 
nishing power  to  all  the  street  railway  systems  of  both 

Minneapolis  and  St.  Paul,  which  are  operated  by  the 
Twin    City    Company.     The    engineers    of    both  the 

WATER  EIGHTS 
The  site  of  the  present  plant  is  located  in  Minneapolis, 

just  below  the  great  St.  Anthony's  Falls  of  the  Mississippi, 
where  there  is  a  lung  stretch  of  rapids.  The  power  com- 

pany has  the  right  for  the  entire  width  of  the  river 
at  this  place,  but  great  care  has  to  be  taken  not  to  interfere 
with  the  water  rights  of  companies  located  above  this 

plant,  for  if  too  much  water  were  held  back  by  the  dams 

of  the  St.  Anthony  Company  the  head  above  would  be  con- 
siderably diminished.  This  is  amply  taken  care  of  in  a 

manner  which  will  be  explained 

later.  Fig.  1  is  a  map  of  the  site  of 

the  plant. 
MAIN  POWER  STATION 

The  power  house  of  the  com- 
pany is  located  at  the  end  of 

the  main  dam,  on  the  north 
side     of     the     river,     as  shown 
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FIG.  1.-MAP  SHOWING  LOCATION  OF  PLANT FIG.  2. — BEAR  TRAP 

above-named  companies  worked  in  unison,  and  the 
result  is  most  creditable,  whether  viewed  from  the  stand- 

point of  hydraulic,  mechanical  or  electrical  engineering. 
It  is  interesting  to  note  that  the  plant  has  supplanted  more 
steam-driven  belted  electrical  machinery  with  its  direct 
connected  generators  and  rotary  converters  than  any  other 
plant  in  the  world. 

Three  of  the  old  power  stations  have  practically  been 
closed,  and  are  now  used  as  sub-stations  for  the  accom- 

in  Fig.  3,  and  in  reality  forms  a  portion  of  the  dam. 
The  foundations  are  all  built  of  cut  granite,  and  the  walls 
are  of  hollow  tiling  with  sandstone  trimmings.  A  steel 
frame,  as  shown  in  the  interior  view  of  the  power  house 

(Fig.  4),  supplements  the  wall  and  supports  the  roof,  which 
is  covered  with  slate.  This  cut  gives  a  general  interior 

view  of  the  station,  showing  the  generators  which  are  al- 
ready installed. 

The  station  is  250  ft.  long  and  80  ft.  wide,  outside  meas- 

FIG.  3.— POWER  STATION  AND  TAIL  RACE 

modation  of  the  rotary  converters.  These,  of  course,  take 
up  much  less  floor  space  compared  with  the  former  plant; 
in  fact,  room  enough  was  obtained  to  install  the  converters 
without  removing  any  of  the  old  plant,  the  floor  space  re- 

quired being  very  small.  A  preliminary  description  of  this 
plant  was  published  in  the  Street  Railway  Journal  for  June, 
1897,  while  the  work  was  in  course  of  construction.  Since 
that  time  the  plant  has  been  put  in  operation,  so  that  the 
information  given  below  will  be  of  interest.  The  map  show- 

ing the  location  of  the  dam  and  station  given  in  that  ar- 
ticle is  reproduced  here  for  the  convenience  of  reference. 

urement,  and  there  is  accommodation  for  ten  700  k.w. 
units,  directly  coupled  to  horizontal  water-wheels.  The 
height  of  the  building  from  floor  to  ridge  of  roof  is  45  ft. 
Ample  room  is  provided,  as  will  be  seen  in  the  illustra- 

tions, for  the  installation  of  engines  if  it  is  found  neces- 
sary to  use  them  at  times  of  low  water  or  when  the  plant 

is  increased.  * 
The  station  is  also  provided  with  an  electric  traveling 

crane  capable  of  handling  any  of  the  machinery  in  the  sta- 
tion. The  cross-sectional  view  Fig.  5  represents  the 

station  as  originally  designed.   As  built,  the  roof  structure 
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is  different,  and  the  switchboard  gallery  is  in  a  recess  in 
the  side  wall  of  the  electrical  generator  room,  as  shown  in 
Fig.  4;  the  arrangement  of  the  machinery,  however,  is 

properly  given.  Fig.  6  is  a  plan  view  of  the  station,  show- 
ing the  arrangement  of  the  turbines  and  generators;  as 

actually  installed,  each  unit  is  not  provided  with  an  ex- 
citer, as  shown,  there  being  two  separately  driven  exciters, 

as  elsewhere  described. 

HYDRAULIC  WORK 

The  appearance  of  the  dam  is  partly  shown  in  Fig.  7. 
The  retaining  wall  which  can  be  seen  in  this  cut  extends 
along  the  north  shore  740  ft.  from  the  power  station  to  a 
point  a  short  distance  beyond,  where  the  wing  and  head 

dam  form  an  angle.   This  wall  had  to  be  built  for  the  pro- 

ter  passing  through  this,  enters  the  wheel  chamber  and 
flows  from  the  draft  tubes  into  an  arched  tail  race  under- 

neath the  power  house. 

In  addition  to  the  main  wheel  chamber,  there  is  an- 
other small  wheel  chamber  at  the  north  end  of  the  build- 

ing, used  for  the  purpose  of  driving  two  exciters. 
The  head  is  a  maximum  of  22  ft.  and  a  minimum  of  16, 

with  an  average  of  20.  The  wheel  chamber  can  be  seen 
from  an  inspection  of  Fig.  4,  which  also  shows  the  switch- 

board, placed  on  top  of  it.  In  the  interior  of  the  power 
house  the  wheel  chamber  is  faced  for  its  entire  length  with 
glazed  brick.  Fig.  8  shows  the  side  of  this  wall,  and  one 
of  the  direct-current  generators. 

The  set  of  waste  gates  near  the  pow£r  station,  shown  in 

FIG.  4.— INTERIOR  OF  POWER  STATION 

tection  of  the  bank,  and  is  constructed  entirely  of  cut  gran- 
ite. It  forms  one  side  of  the  fore  bay,  which  is  also  well 

shown  in  Fig.  7. 
As  may  be  seen  from  Fig.  1,  the  main  cross  wall  starts 

from  the  west  bank  of  the  river  and  runs  directly  across 
for  a  distance  of  500  ft.  This  is  the  length  of  the  wall 
proper,  and  does  not  include  gates  or  waste  ways.  It  then 
branches  off  at  an  angle  and  runs  down  stream  nearly  par- 

allel to  the  east  bank  for  370  ft.,  to  the  upper  end  of  the 
large  waste  way,  shown  in  Fig.  3,  close  to  the  power  sta- 

tion. Between  the  waste  way  and  the  power  house  the  wall 

is  continued,  but  at  an  increased  height.  '  All  of  the  con- 
struction is  of  the  best  cut  granite  laid  in  cement. 

As  before  stated,  the  power  house  forms  a  portion  of  the 
dam.  There  is  a  rack  placed  at  the  fore  bay  side  of  the 

power  house,  extending  its  full  length,  and  the  water,  af- 

Fig.  7,  are  known  as  .."Bear  Traps."  They  are  made  in 
two  sections.  The  apron,  M  (Fig  2),  forming  the  gate 
proper,  is  hinged  at  its  lowest  point,  and  the  support 
against  which  it  rests,  or,  more  properly  speaking,  which 
supports  it,  is  another  apron,  N,  somewhat  smaller  in  size, 
placed  some  distance  in  front  of  it,  and  having  rollers,  R, 
along  the  entire  top  edge.  These  rollers  rest  against  the 
outer  surface  of  the  main  apron. 
When  the  gate  is  fully  open,  the  supporting  apron  closes 

down  with  the  main  apron  on  top  of  it.  The  gates  are 

raised  by  simply  opening  a  valve  in  a  large  pipe,  AB,  un- 
der the  apron,  which  allows  the  water  to  pass  from  the  fore 

bay,  underneath  the  gate  and  underneath  the  front  apron 
having  the  rollers  along  the  edge.  The  pressure  of  the 
water  is  sufficient  to  raise  this  gate  and  maintain  it  at  any 

desired  height.    By  means  of  an  outlet,  CD,  from  the 
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chamber  between  the  gates,  they  can  be  instantly  closed 
by  shutting  off  the  water  at  the  intake  and  opening  a 
valve  which  allows  the  water  below  the  gates  to  escape, 
when  the  gates  will  collapse  upon  themselves. 

by  large  screws  furnished  with  ball-bearing  nuts  and  oper- 
ated by  a  small  water-wheel  placed  in  one  of  the  piers. 

In  addition  to  the  granite  walls  forming  the  dam,  there 

is  a  wing  wall  running  from  the  power-house  side  of  the 
bear-trap  gates  to  a  position  below  the  abutment  of  the 
railway  bridge  shown  in  Fig.  7.  The  top  of  the  wall  is 
shown  to  the  extreme  left  of  Fig.  3.  This  wall  is  to  pro- 

tect the  power  house  and  keep  the  tail  race  clear. 

WATER  WHEELS  AND  GOVERNORS 

The  complete  water  wheel  equipments  for  this  plant 

were  furnished  by  the  Stillwell-Bierce  &  Smith-Vaile  Com- 

Elevation  52.00 

FIG.  5.— CROSS  SECTION  OF  POWER  HOUSE 

One  of  the  strongest  advantages  of  this  gate  is  that  the  pany,  and  are  of  the  well-known  Victor  type.  As  shown  in 
water  in  flowing  over  carries  off  all  debris  which  comes     Fig.  6,  to  each  700  k.w.  unit  there  are  two  pairs  of  42-in. 

FIG.  6.— PARTIAL  PLAN  OF  POWER  HOUSE,  SHOWING  TWO  UNITS 

into  the  fore  bay,  and  which  would  otherwise  catch  in  the 
racks. 

The  gates  in  the  south  side  of  the  river  are  of  the  ordi- 
nary slide  type,  and  three  in  number.   They  are  operated 

horizontal  wheels,  giving  a  total  of  four  42-in.  wheels 
directly  connected  with  each  generator  shaft.  These 
wheels  are  designed  and  guaranteed  to  develop  1,000  h.p. 

per  set,  or  250  h.p.  each. 
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This  method  of  installing  wheels  is  an  innovation  in 

low  head  work,  and  forms  an  exceedingly  compact  and  effi- 
cient unit.  The  shafts,  with  couplings  attached,  can  be 

seen  in  Fig.  4  projecting  through  the  wheel  chamber 
wall. 

In  addition  to  the  wheels  just  described  there  are  two 
sets  in  the  wheel  chamber  at  the  east  end  of  the  house, 

which  were  manufactured  and  installed  by  the  D.  S.  Mor- 

FlG.  7.— VIEW  OF  BEAR  TRAPS 

gan  Water  Wheel  Company.  These  wheels  are  for  the 
purpose  of  operating  generators  for  furnishing  exciting 
current  to  all  the  three-phase  generators  in  the  station. 

The  governors  were  furnished  by  the  Lombard  Water 
Wheel  Governor  Company.  The  governor  is  very  well 
shown  in  Fig.  8,  and  is  driven  by  a  belt  connected  to  a 

small  pulley  on  the  generator  shaft.  The  excellent  re- 
sult given  by  these  governors  in  other  installations  leaves 

no  question  as  to  their  satisfactory  operation  in  this  plant. 
Each  governor  operates  the  gates  for  each  full  set  of  four 
wheels. 

ELECTRICAL  APPARATUS 

The  electrical  apparatus  installed  was  manufactured  by 
the  General  Electric  Company.  In  the  main  station  there 

are  at  present  installed  five   700  k.w.   three-phase  gen- 

FIG  8 -ONE  OF  THE  DIRECT  CURRENT  GENERATORS,  AND 
GOVERNOR 

erators,  having  32  poles,  and  operating  at  a  speed  of  130 
revolutions,  giving  a  frequency  of  about  35.  One  of  these 
is  shown  in  Fig.  9. 

The  base  frame  is  so  constructed  that  the  field  frame  can 

be  moved  parallel  with  the  shaft  for  the  purpose  of  cleaning 

the  armature  or  for  repairs.  The  approximate  weight  of 
the  armature  is  25,000  lbs.,  and  the  complete  weight  of 
each  machine  about  84,000  lbs. 

In  addition  to  these  machines,  there  are  two  direct- 
current  700  k.w.  generators,  having  eight  poles,  and  run- 

ning at  a  speed  of  130  revolutions  per  minute.  These  ma- 
chines are  wound  for  a  pressure  of  575  volts  at  no  load, 

and  over-compounded  to  a  voltage  of  600  volts  at  full  load. 
They  feed  the  500-volt  circuit  direct  from 
the  power  station,  through  five  500,000  C. 
M.  cables. 

The  armature  is  of  the  well-known  iron- 
clad type,  and  is  ventilated  by  means  of 

ducts  in  the  armature  .4  in.  in  width.  The 

armature  winding  on  these  machines  con- 
sists of  copper  bars  laid  in  the  slots,  the 

winding  being  of  the  type  known  as  the 
"barrel." 

The  commutator  is  designed  so  that  the 
current  density  at  the  point  of  contact  with 
the  brushes  does  not  exceed  35  amperes 

per  square  inch  at  the  full  rating  of  the  ma- 
chine, and  the  difference  of  potential  be- 
tween commutator  bars  is  very  low. 

There  are  two  100  k.w.  six-pole  exciters, 
running  at  a  speed  of  280  revolutions  per 
minute,  and  wound  for  a  voltage  of  575 

volts  at  no  load,  and  over  compounded  to 
600  volts  at  full  load.    These  machines  have  armatures  of 

the  ironclad  type,  ventlated  in  practically  the  same  manner 
as  the  machines  previously  described. 

The  switchboard  installed  in  the  station  was  especially 
designed  with  a  view  to  having  two  separate  sets  of 
busbars,  so  that  the  attendant  in  charge  may  run  any 
particular  machine  on  either  of  the  two  busbars.  A  view  of 
all  connections  of  the  main  station  and  switchboard  is 

shown  in  Fig.  11.  This  sketch  shows  the  connection  of 
the  main  station  to  all  generators,  and  also  the  three  rotary 
converter  sub-stations.  There  have  been  some  minor  mod- 

ifications made  in  the  wiring  since  this  wiring  diagram  was 

made,  but  none  that  are  worthy  of  note,  with  the  excep- 
tion of  the  circuit  to  the  St.  Paul  sub-station,  which  has 

only  one  circuit  from  the  power-station.  The  switchboard 
consists  of  twenty-three  panels  as  follows : 

One  station  panel,  equipped  with  one  750-volt,  illumi- 
nated dial  Weston  voltmeter,  one  2500-ampere,  600-volt, 

Thomson  recording  wattmeter,  the  panel  being  surmount- 
ed with  a  12-in.  dial,  eight-day  clock,  and  head  piece. 
Five  alternating-current  generator  panels,  each  equipped 

with  one  200-ampere,  dead-beat,  inclined  coil  ammeter; 
one  5250-volt,  inclined  coil  voltmeter  and  station  trans- 

former; one  generator  rheostat;  one  high-voltage  main 
switch  (porcelain  chamber);  two  single-pole  field  switches: 
one  two-point  phase  lamp  switch;  two  pilot  lamps;  one 

phase  lamp;  one  potential  plug;  one  700  k.w.  single-phase 
indicating  wattmeter  and  three  fuse  blocks. 
Two  continuous-current  railway  generator  panels,  each 

equipped  with  one  1200-2000  ampere  circuit  breaker; 
one  2500  ampere  illuminated  dial  Weston  ammeter;  one 

generator  rheostat;  one  lightning  arrester;  two  single- 
pole,  double-throw  main  switches;  one  lightning  switch; 
one  two-way  field  switch;  one  potential  plug;  one  pilot 
lamp;  one  resistance  lamp;  two  bus  wires  on  the  back. 
(Equalizer  switches  are  furnished,  but  are  located  at  the 
generator.) 

Five  alternating-current  feeder  panels,  each  equipped 
with  one  200-^mpere,  dead-beat,  inclined  coil  ammeter; 

one  200-ampere,  3500-volt,  alternating,  three-phase  Thorn- 
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son  recording  wattmeter,  and  two  station  transformers; 

three  porcelain  chamber,  high-voltage  triple-pole  switches; 
one  pilot  lamp;  six  busbars  at  the  back;  one  indicating 

wattmeter,  700  k.w.  capacity  (single-phase  type),  and 
three  fuse  blocks. 

Eight  special  railway  feeder  panels,  each  equipped  with 
two  300-500-ampere,  circuit  breakers;  two  200-ampere, 
round  pattern,  Weston  ammeters;  one  pilot  lamp;  two 

single-pole  main  switches;  two  busbars  at  the  back. 
Two  exciter  panels,  each  equipped  with  one  illuminated 

dial  Weston  voltmeter;  one  round  pattern  Weston  am- 

FIG.  9  -700  K.W   THREE-PHASE  GENERATOR 

meter;  one  rheostat;  two  single-pole,  double-throw,  main 
switches;  two  single-pole  field  switches;  two  busbars  at 
the  back;  one  automatic  circuit  breaker. 

TRANSFORMERS 

The  static  transformers  employed  in  this  plant  are  of 

the  standard  air-blast  type,  and  are  twenty-one  in  number, 
of  233  k.w.  capacity  each.  Six  of  these  are  placed  in  the 

main  station  for  the  purpose  of  raising  the  generator  volt- 
age from  3450  to  6900  volts,  and  the  remaining  15  are 

placed  in  the  three  sub-stations,  two  containing  six,  and 
the  third  three. 

This  type  of  transformer  is  too  well  known  to  need  an 
extended  description,  although  it  might  be  interesting  to 

refer  to  some  of  the  most  important  features  of  its  con- 
struction. 

The  first  and  greatest  aim  in  the  manufacture  of  any 
transformer  is  to  thoroughly  insulate  the  high  potential 
from  the  low  potential  windings.  This  is  accomplished  in 

this  transformer  by  the  method  of  cooling,  which  ad- 
mits of  a  heavy  insulation  being  placed  on  the  coils  with- 

out unduly  restricting  the  radiation  of  heat.  In  addition 

to  this,  solid  diaphragms  of  heavy  insulation  are  placed  be- 
tween the  high  and  low  potential  coils.  Air  ducts  separate 

this  diaphragm  on  either  side  from  the  adjacent  coils. 
How  effectively  this  insulation  fulfills  its  duty  may  be 

judged  from  the  fact  that  the  transformers  for  this  plant 
were  tested  with  a  20,000-volt  potential  between  primary 
and  secondary  windings,  and  it  could  have  safely  been 
tested  for  considerably  higher  voltages.  Transformers 

of  this  type  have  been  built  for  higher  voltages  with  sim- 
ilar insulation,  and  have  successfully  withstood  a  test  of 

80,000  volts. 

Another  one  of  the  problems  connected  with  the  build- 
ing of  large  electrical  apparatus  is  to  properly  dispose  of 

the  heat  generated  within  the  windings.  This  problem  has 

been  very  successfully  met  in  electrical  apparatus  which 

has  revolving  parts  by  so  designing  these  parts  that  they 
act  as  blowers,  thereby  forcing  currents  of  air  through  the 
revolving  parts.  It  is  not  surprising  then  that  this  method, 
which  has  proved  so  thoroughly  satisfactory  in  revolving 
apparatus,  should  prove  equally  satisfactory  in  static  trans- formers. 

In  order  to  present  the  proper  amount  of  surface  to  the 

circulating  air,  the  coils  "of  the  transformers  are  separated 
from  each  other  by  narrow  air  ducts,  and  the  sheet  iron  of 
which  the  transformer  core  is  composed  is  separated  into 
small  groups  by  similar  ducts. 

The  air  is  forced  through  the  main  duct  which  runs  un- 
derneath all  of  the  transformers.  This  forced  draft  is  ob- 

tained from  an  electrically  driven  blower  set,  and  the  air, 
after  passing  through  the  coils  in  the  core,  escapes  into 
the  surrounding  atmosphere  having  absorbed  the  heat  in 
its  passage  through  the  transformers. 

So  carefully  and  thoroughly  has  this  system  been  carried 
out  that  each  transformer  has  some  350  sq.  ft.  cooling  sur- 

face. As  a  result,  no  portion  of  the  windings  has  a  tem- 
perature rise  of  more  than  35  degrees  C.  above  the  sur- 

rounding air  after  having  carried  their  full  rated  load  for 
an  indefinite  time. 

It  is  a  fact  worthy  of  note  that  this  very  effective  cool- 
ing is  accomplished  with  an  expenditure  of  power  of  only 

one-tenth  of  one  per  cent  of  the  capacity  of  the  trans- 
former. 

The  efficiency  of  these  transformers  is  a  fraction  under 
98  per  cent.  While  this  is  not  as  high  an  efficiency  as  can 
be  obtained  in  the  design  of  transformers,  it  represents 
practically  the  most  economical  design  where  power  is  as 
cheap  to  produce  as  it  is  in  this  plant.  Good  regulation 
rather  than  extremely  high  efficiency  is,  of  course,  to  be 

desired  in  water-power  plant,  and  consequently  the  trans- 

FIG.  10 —CONSTRUCTION  OF  AIR-BLAST  TRANSFORMER 

formers  were  designed  for  the  very  close  regulation  of  1 
per  cent  from  no  load  to  full  load. 

As  is  seen  from  Fig.  10,  the  transformers  are  com- 
pact and  of  neat  appearance.  They  are  thoroughly 

protected  by  an  enclosure  case,  no  portion  of  the  wind- 
ings being  exposed.  The  high  potential  coils  have  their 

terminals  brought  out  through  the  casing  in  porcelain 

bushings,  and  rubber-covered  cables  connect  these  termi- 
nals to  the  lines.  Fig.  10  shows  the  transformer  with  the 

casing  removed.  The  dimensions  of  the  transformer  are — 
height,  58  ins.;  floor  space,  38  ins.  x  32^  ins.;  weight,  ap- 

proximately, 4500  lbs. 
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INDUCTANCE  COILS 

A  three-phase  open  magnetic  circuit  inductance  coil  is 
placed  between  the  transformer  and  each  rotary  in  order 

to  give' greater  range  of  adjustment  of  the  direct  current 
voltage  of  the  rotary. 

On  most  power  transmissions  there  is  sufficient  induc- 
tance in  the  system,  due  principally  to  the  inductance  of 

the  line,  to  allow  a  considerable  range  of  adjustment  in  the 

voltage  of  the  rotary  by  changing  the  field  excitation,  with- 
out any  considerable  idle  current  being  produced. 

In  this  transmission,  due  to  the  comparativelv  short  dis- 
tances between  generator  and  rotary  and  to  the  extensive 

use  of  cable  rather  than  overhead  line,  the  inductance  of 
the  system  is  so  low  that  tne  introduction  of  this)  artificial 

distant  ten  miles  from  the  power  station.  The  current  is 
transmitted  at  a  potential  of  12,000  volts  through  one 

triple-conductor  cable,  made  up  of  three  1-0  B.  &  S.  wires. 
These  converters  are  of  the  8-pole  type,  of  600  k.w.  ca- 

pacity each,  and  operated  at  a  speed  of  530  revolutions, 

giving  580  volts  on  the  direct-current  sides  at  all  loads  up 
to  normal. 

The  armature  is  of  the  iron-clad  type  and  is  thoroughly 
ventilated  by  means  of  5-16  in.  ducts.  The  armature  spider 
is  calculated  for  a  safety  factor  of  6,  and  so  constructed 
that  all  shrinkage  strains  are  obviated;  the  laminae  are 
dovetailed  into  the  armature  spider,  dispensing  with  the 
use  of  bolts  in  the  core. 

The  commutator  is  assembled  on  a  separate  spider 

I  iW-tthewat  for I       I  Generators 

EKiter  Bus 

FIG.  11— GENERATING  AND  SUB-STATION  CONNECTIONS 
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inductance  is  necessary  in  order  to  get  the  desired  flexibil- 
ity in  the  voltage. 

ROTARY  RECONVERTED 

There  have  been  installed  in  the  three  sub-stations  five 
rotary  converters.  Two  of  these  converters  are  in  what 
is  known  as  Sub-station  No.  1,  located  in  the  heart  of  the 
city  of  Minneapolis,  and  are  9,000  ft.  from  the  power 
station,  current  being  transmitted  at  a  pressure  of  3500 
volts  over  two  triple-conductor,  paper-insulated,  lead-cov- 

ered cables,  each  conductor  equal  to  3-0  B.  &  S.  fur- 
nished by  the  National  Underground  Conduit  &  Cable 

Company;  one  is  in  Sub-station  No.  2,  located  in  Min- 
neapolis and  23,700  ft.  distant  from  the  power  station,  and 

operated  at  the  same  potential  as  No.  1  Station,  by  one 
triple-conductor  cable,  each  conductor  equivalent  to  4-0 
gage;  two  are  in  Sub-station  No.  3,  located  in  St.  Paul, 

mounted  upon  the  armature  spider.  The  voltage  delivered 
to  the  A.  C.  side  of  the  rotaries  is  approximately  350  volts. 

SUB-STATION  SWITCHBOARD 

The  switchboards  for  the  three  sub-stations  will  consist 
of  ten  blue  Vermont  marble  panels,  divided  into  three 

units,  two  having  two  alternating  and  two  direct-current 
panels,  and  the  other  one  alternating  and  one  direct-cur- 

rent panel. 
Each  continuous  current  panel  will  be  equipped  with  the 

following  apparatus:  One  650- volt,  inclined  coil,  dead- 
beat  voltmeter;  one  1500-ampere,  inclined  coil,  dead-beat 
ammeter;  one  pilot  lamp;  one  potential  plug;  six  single- 
pole,  quick-break  switches. 

The  hydraulic  work  of  the  plant  was  constructed  by- 
local  contractors,  supervised  by  William  de  la  Barre,  em 
gineer  of  the  company.  The  electrical  work  wa,s  ;n  charge 
of  Edward  P.  Burch. 
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Street  Railway  Parks 

The  problem  of  beautifying  and  improving  a  piece  of 
land  to  be  used  as  a  street  railway  park,  without  spending 
more  money  than  it  can  be  expected  the  park  will  earn,  is 
receiving  considerable  attention  from  street  railway  man- 

agers, particularly  at  this  season  of  the  year.  It  has  now 
undoubtedly  been  proven  that  a  street  railway  park  un- 

der average  conditions  is  a  paying  investment,  but  the 
question  as  to  the  best  way  of  fixing  up  the  grounds  and 
the  proper  attractions  to  offer  is  still  open  to  discussion. 

One  line  of  improvement  that  particularly  lends  itself 
to  beautifying  and  enhancing  the  natural  attractions  of  a 
park  is  the  judicious  use  of  rustic  work.  This  feature 
of  rustic  work  can  of  course  be  carried 

to  any  extent  desirable,  and  it  may  range 
from  a  half  dozen  simple  rustic  benches 
scattered  throughout  the  park  to  an 

elaborate  system  of  rustic  bridges,  shel- 
ters, pavilions,  theaters,  etc.  The  idea  of 

rustic  construction  has  developed  won- 
derfully within  the  past  year,  and  experi- 

ence has  shown  that  these  rustic  struc- 
tures, when  planned  and  located  by  a 

skillful  architect,  can  be  made  a  val- 
uable adjunct  to  the  attractions  and 

beauties  provided  by  nature.  In 
addition  to  this,  rustic  construction 

be    brought    into    use,  where 

RIVKRTON  PARK,  PORTLAND,  ME. 
Riverton  Park  is  a  beautiful  tract  of  land  owned  by  the 

Portland  Railroad  Company  of  Portland,  Me.  A  great 
deal  of  time  and  money  has  been  spent  in  beautifying  and 
improving  this  park,  and  it  is  now  one  of  the  best  equipped 
street  railway  pleasure  resorts  in  the  country.  The  park  is 
situated  on  the  banks  of  the  Presumpscot,  and  this  fact 

lends  greatly  to  the  attractiveness  of  the  place.  The  com- 
pany has  built  a  very  fine  entrance  to  the  park,  the  fence 

and  gateway  being  constructed  of  rough  blocks  of  stone 
arranged  in  apparent  confusion,  yet  with  an  artistic  effect. 

All  along  the  top  of  this  stone  wall  there  is  a  rich  and  va- 
ried assortment  of  potted  plants,  their  colors  blending 

gracefully  with  the  background.    At  the  right  of  the  en- 

can 

RUSTIC  THEATRE  AND  STAGE— RIVERTON  PARK 

it  is  necessary  to  have  a  large  pavilion  or  shelter,  and 
where  an  ordinary  structure  of  painted  boards  would 
greatly  mar  the  scenic  beauties  of  the  place.  Again,  in 
wooded  localities,  it  is  quite  cheap. 

The  rustic  open-air  theater  particularly  recommends 
itself  to  the  attention  of  designers  of  street  railway  parks, 
as  it  is  undoubtedly  true  that  a  popular  entertainment 

held  in  the  open  air,  amid  rustic  and  natural  surround- 
ings, are  an  attraction  to  people  that  would  not  visit 

the  park  if  the  entertainment  was  held  in  an  ordinary 
covered  inclosure.  This  question  of  the  advantages  of  the 
rustic  theatre  and  that  of  the  character  of  entertainment 

most  desirable  for  such  a  place  are  quite  thoroughly  dis- 
cussed in  another  column  of  this  issue. 

trance  is  a  bicycle  house,  where  wheels 
are  cared  for.  This  bicycle  building  is 

large  and  roomy  and  is  built  with  a 
pleasing  architectural  effect.  To  the 
left  is  a  natural  basin,  which  has  been 
sodded  with  a  fine  quality  of  grass  and 
is  made  the  receptacle  of  plants  and 
flowers  in  effective  combination.  Still 
further  to  the  left  and  on  the  bank  of 

the  Presumpscot  is  a  canoe  house,  where 
a  great  variety  of  craft  is  kept  for  the 
use  of  visitors. 

Just  in  front  of  the  entrance  and  to 
the  left  of  the  main  roadway  is  a  fine 

casino.  This  costly  built  structure  is  al- 
ways a  center  of  attraction,  and  from  its  broad  piazza  an 

excellent  view  is  obtained  over  the  entire  park.  The  casino 
is  handsomely  finished  and  furnished,  not  the  least  among 
its  attractions  being  a  pretty  dining  hall,  where  an  efficient 
corps  of  attendants  serve  an  excellent  menu.  Soda  water 
and  an  excellent  assortment  of  confectionery  are  also  kept 
on  hand  at  the  casino.  Above  the  dining  hall  is  situated 
a  very  pretty  dancing  hall.  Just  opposite  the  casino  across 
the  roadway  is  a  broad  lawn  dotted  here  and  there  with 
carefully  attended  flower  gardens.  A  handsome  band 
stand,  from  which  open  air  concerts  are  frequently  given, 
is  also  provided.  At  the  edge  of  the  lawn  and  in  the  shade 

of  the  trees  are  a  large  number  of  swings  for  the  accom- 
modation of  patrons.   A  very  attractive  deer  park,  fenced 
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off  from  the  rest  of  the  grounds,  is  provided  and  contains 
several  pretty  deer. 

The  company  has  also  built  an  open  air  theatre  at  Riv- 
erton  Park.  In  the  construction  of  this  theatre  the  idea 

of  rustic  work  has  been  carried  out  very  fully.  The  the- 
atre is  shown  in  the  accompanying  illustrations,  together 

with  the  stage,  showing  a  group  of  Gorman's  Alabama 
Troubadors.  The  large  stage  is  upon  the  river's  bank,  and 
in  front,  upon  the  naturally  steep  incline,  are  the  seats. 
This  theatre  seats  about  4500  people,  and  is  exceedingly 
popular  with  the  public.    One  feature  of  the  seating  ar- 

POND — RIVERTON  PARK 
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prevails,  and  its  many  beautiful  designs  offer  pleasing  re- 
lief to  the  eye,  and  rest  and  recreation  to  the  mind  and 

body. 

WHALOM  PARK,  FITCHBURG,  MASS. 

This  park  is  owned  and  operated  by  the  Fitchburg  & 
Leominster  Street  Railway  Company  of  Fitchburg,  Mass., 
and  is  situated  on  the  shores  of  a  lake  by  the  same  name, 
3^  miles  from  the  center  of  the  city.  The  park  contains 

water  surface  to  the  extent  of  ninety-six  acres,  this  area 
consisting  principally  of  a  lake  fed  by  natural  springs. 

BAND  STAND— RIVERTONi  PARK 
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FLOWER  BEDS— RIVERTON  PARK 

rangement  is  that  there  are  no  particularly  choice  seats, 
the  view  of  the  stage  being  excellent  from  all.  The  stage 
has  been  arranged  with  the  idea  of  combining  beauty  and 
convenience.  The  dressing  rooms  are  underneath,  and  are 
commodious  and  well  appointed.  The  lighting  is  all  done 
by  electricity  and  lends  added  enchantment  to  the  scene. 
Upon  each  side  of  the  stage  are  cozy  reception  rooms,  used 
between  the  different  portions  of  the  entertainment.  These 
are  fitted  up  in  the  same  excellent  style  as  prevails  in  all 
other  parts  of  the  park. 
Here  and  there  through  the  park  are  bridges, 

arches,  arbors,  seats,  and,  in  short,  the  whole  inclosure  is 
thoroughly  calculated  to  offer  entrancing  inducements  to 
the  visitor.   Throughout  the  whole  the  rustic  architecture 

RUSTIC  THEATRE— WHALOM  PARK 

The  water  is  very  clear  and  pure,  and  the  lake  is  sur- 
rounded by  green  hills  and  woodland.  A  small  steam- 

boat, having  a  seating  capacity  of  fifty  people,  is  in  opera- 
tion on  the  lake,  together  with  fifty  cedar  boats,  finished  in 

natural  wood,  very  light  and  handsome,  canoes  of  all  de- 
scriptions and  several  small  sailboats.  A  bath  house  and 

diving  tower  are  also  provided  at  the  lake.  This  park 

also  contains  a  very  attractive  open-air  rustic  theater, 
which  is  shown  herewith.  The  seating  capacity  of  this 
theater  is  about  300.  The  dimensions  of  the  stage  are 

45  ft.  wide  by  35  ft.  deep,  with  dressing  rooms  on  two 
sides.  No  admission  to  the  theater  is  charged,  but  re- 

served seats  can  be  secured  at  five  cents  each,  and  this 

feature  has  proven  very  satisfactory.    On  a  fair  day  the 
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receipts  of  the  road  on  account  of  the  theater  are  very 
large.  The  entertainments  provided  are  mostly  of  a 

light  vaudeville  character,  with  gymnastics  and  perform- 
ances of  trained  animals.  Entertainments  are  often  given 

at  night,  when  the  theater  is  lighted  by  means  of  Manhat- 
tan arc  lamps  on  the  railway  circuit,  as  well  as  the 

100  ft.,  a  two-story  cafe  with  private  dining  rooms,  broad 
veranda,  phonograph,  bowling  alley,  pool  and  billiards, 
photograph  gallery,  etc.  No  intoxicating  liquors  of  any 
kind  are  sold,  but  soft  drinks,  ice  cream,  fruit,  peanuts, 
cigars  and  the  other  usual  restaurant  fare  are  sold  on  the 
grounds  at  all  times.    Convenient  seats  placed  in  various 

VIEWS  IN  CASCADE  PARK 

lamps  on  the  city  circuit,  and  the  dressing  rooms  by  in- 
candescent lamps. 

Other  attractions  at  the  park  consist  of  a  deer,  elk  and 
moose  reservation,  rustic  bridges,  rustic  shelters,  free 

lawn  swings,  steam  merry-go-round,  a  dance  hall  44  ft.  x 

parts  of  the  sixty  acres  of  fine  groves  and  lawn,  conven- 
ient hitching  places  for  horses,  and  a  broad  boulevard  be- 

tween the  park  and  the  lake,  add  to  the  natural  attractions. 
No  loud  talking  fakirs  are  permitted  in  the  park.  The 
bridge,  theater  and  shelters  are  finished  with  selected 
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trees  and  limbs  of  trees  with  the  bark  left  on,  making  a 
bright  rustic  effect.  These  buildings  have  proven  very 
popular  with  the  public.  Exhibitions  of  water  fireworks 
on  the  lake  are  often  given,  and  these  always  draw  large 
crowds.  This  park  is  considered  one  of  the  most  beautiful 
pleasure  resorts  in  the  vicinity  of  Boston,  and  many  peo- 

ple go  from  Boston  and  the  surrounding  towns  to  spend 

a  day  or  more  at  this  place.  The  officers  of  the  street  rail- 
way company  state  that  the  park  is  a  benefit  to  the  rail- 
way and  is  greatly  enjoyed  and  appreciated  by  the  people. 

CASCADE  PAKK,  NEW  CASTLK,  PA- 
Cascade  Park  is  located  three  miles  from  New  Castle, 

Pa.,  and  is  the  property  of  the  New  Castle  Traction  Corn- 

equipped  street  railway  pleasure  resorts  in  the  country. 
The  views  will  give  a  good  idea  of  some  of  the  particu- 

larly pleasing  spots  in  this  park.  When  the  work  of  im- 
provement was  taken  in  hand  the  old  buildings  were  all 

torn  down  and  a  pavilion  about  140  ft.  x  75  ft.  was  erect- 
ed. There  have  also  been  built  a  dancing  hall  and  a 

merry-go-round,  a  band  stand,  a  rustic  stable  for  the  ani- 
mals, a  terminal  station,  four  rustic  bridges  and  nine  rus- 

tic houses  and  shelters.  The  terminal  station  for  the  cars 

of  the  company  is  particularly  worthy  of  note,  and  is  shown 
in  the  accompanying  group  of  views.  Care  was  taken  to 
make  the  outlines  and  proportions  of  this  building  very 
pleasing,  and  the  fine  trees  in  the  background  bring  out 

MERRY-GO-ROUND— CASCADE  PARK RUSTIC  PAVILION— HIGHLAND  PARK 

pany.  A  part  of  the  grounds  was  formerly  used  for  many 
years  as  a  picnic  ground,  but  previous  to  its  acquisition 
by  the  present  owners  no  pains  were  taken  to  develop  it 
in  any  way.  The  buildings  were  very  crude  and  not 
adapted  to  the  wants  of  a  growing  community.  Since 

RUSTIC  BENCH— HIGHLAND  PARK 

the  park  was  bought  by  the  New  Castle  Traction  Com- 
pany, however,  a  great  deal  of  time  and  attention  has  been 

given  it,  and  it  is  now  one  of  the  most  attractive  and  well 

very  well  these  features.  The  grounds  in  front  of  the  sta- 
tion are  now  being  improved  and  a  sunken  garden  will 

be  laid  out,  which  will  be  ..n  interesting  feature,  as  it  will 

be  one  of  the  first  things  to  attract  the  attention  of  vis- 
itors approaching  the  station  from  the  city.  After  leav- 

ing the  car  and  passing  through  the  station  into  the  park, 

the  visitor's  attention  is  immediately  drawn  to  a  large, 
clear  spring,  which  is  built  up  with  natural  stone,  the  water 
running  over  all  the  time.  Directly  in  front  of  the  spring 

a  large  flower-bed  has  been  arranged  with  choice  native 
ferns  and  flowers. 

As  stated  above,  a  number  of  rustic  shelters  are  scat- 
tered over  the  grounds,  and  in  this  connection  it  may  be 

said  that  every  rustic  building  has  been  placed  for  a  pur- 
pose, either  for  a  fine  view,  a  proper  resting  place  or  a 

quiet  nook  for  reading;  they  are  not  put  up  at  random, 
for  the  sake  of  having  a  certain  number. 

A  picnic  grove  is  reserved  where  visitors  may  eat 

their  lunches,  and  a  number  of  tables  and  benches  are  pro- 

vided. A  large  rustic  shelter  is  located  in  this  grove.  The 

park  also  contains  a  small  zoo,  in  which  are  now  deer,  elk 

and  a  pair  of  black  bears.  This  collection  will  probably 
be  added  to  from  time  to  time.  Near  the  picnic  grove 

there  is  a  dam  and  a  pretty  cascade,  which  gives  the  park 

its  name.  A  very  pleasing  rustic  foot-bridge  60  ft.  long 

and  12  ft.  wide  has  been  built  over  the  dam  near  this  cas- 

cade. An  electric  light  illuminates  the  cascade  at  night 

and  makes  the  spot  as  interesting  as  by  daylight.  This 

bridge  leads  to  the  amusement  grounds,  where  various 
kinds  of  pastimes  are  provided. 

All  the  buildings  in  this  and  in  the  two  other  properties 

previously  described  were  designed  by  Frank  M.  Blais- 
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dell,  civil  engineer  and  landscape  architect,  who  has  de- 
voted special  attention  to  rustic  work. 

HIGHLAND  PARK,  STAUNTON,  VA. 
This  park  is  owned  bv  the  City  Street  Car  Company  of 

Staunton,  Va.,  and  has  been  left  almost  entirely  in  its 
natural  condition.  A  rustic  pavilion  of  about  30  ft.  by  70 
ft.  is  provided,  and  this  is  used  for  dancing,  etc.  It  is 
shown  in  the  accompanying  illustration.  This  pavilion 
cost,  completed,  about  $275,  and  the  rustic  benches,  which 
are  also  shown  herewith,  averaged  about  16  cents  each 
when  finished. 

It  has  been  the  experience  in  Staunton  that  it  is  not 

necessary  for  a  small  street  railway  company  to  have  ex- 
tensive plans  and  specifications,  if  the  volume  of  traffic 

does  not  warrant  such  expenditures.  The  general  man- 
ager of  the  City  Street  Car  Company.  B.  D.  Apperson, 

made  his  own  designs  and  drew  his  own  plans  for  all  the 

of  the  employees  connected  with  the  New  Orleans  Trac- 

tion Employees'  Aid  Association  of  New  Orleans,  La. 
The  parade  was  held  in  the  evening,  and  the  decorated 
cars,  which  were  brilliantly  lighted,  produced  a  very  beau- 

tiful effect.  Each  car  was  decorated  by  a  different  branch 

of  the  Employees'  Aid  Association,  and  there  was  great 
rivalry  among  the  different  branches  to  see  which  one 
would  produce  the  prettiest  car.  The  car  shown  in  the 
upper  left  hand  corner  was  gotten  up  by  the  Arabella 
Street  branch,  and  was  decorated  with  moss  and  cotton, 

representing  "Louisiana."  There  were  fifty  extra  lights 
on  this  car.  The  car  shown  in  the  lower  right  hand  corner 

represented  "Our  Country,"  and  was  decorated  by  the 
Canal  Street  branch.  There  were  twenty-five  extra  lamps 
on  this  car.  The  car  shown  in  the  lower  left  hand  corner 

was  designed  by  the  Magazine  Street  branch  and  repre- 
sented "Spring."  This  car  carried  175  extra  lights  and  was 

DECORATED  CARS— NEW  ORLEANS 

improvements  in  this  park,  doing  the  work  with  the  help 
of  four  of  his  motormen,  who  were  handy  with  saw  and 
hatchet.  One  of  the  motormen,  who  is  a  carpenter,  acted 
as  foreman.  The  improvement  of  the  park  was  started 
on  May  27  and  the  park  was  opened  to  the  public  June 

29.  In  this  short  time  about  twenty-five  acres  of  wood- 
land were  cleared,  the  pavilion  was  erected  and  the 

benches,  refreshment  stands,  etc.,  placed  in  position. 
The  officers  of  the  City  Street  Car  Company  state  that 

fully  75  per  cent  cf  the  company's  traffic  last  summer  was 
carried  to  the  park,  and  on  several  evenings  during,  the 
season  the  company  was  unable  to  handle  all  the  people 
who  wanted  to  go  to  the  park.  The  park  line  is  now 
being  greatly  improved,  so  as  to  have  it  in  perfect  order 

for  the  summer  business.  It  will  be  rebonded  with  Brown's 
plastic  bonds  and  Weber  rail  joints  will  be  installed. 

Parade  of  Decorated  Cars 

The  accompanying  group  of  engravings  shows  a  num- 
ber of  decorated  cars,  which  were  used  in  a  parade  recently 

decorated  with  numerous  cut  flowers  and  ribbon  grass. 

The  car  shown  in  the  upper  right  hand  corner  was  deco- 

rated by  the  Poland  Street  branch  and  represented  "Flow- 
ers." Three  hundred  and  sixty  incandescent  lamps  were 

employed  in  the  decoration  of  this  car. 
The  Aid  Association  of  the  New  Orleans  Traction  Com- 

pany is  based  upon  principles  of  sick  benefits  and  a  species 
of  life  insurance,  as  well  as  social  enjoyment.  The  New 

Orleans  Traction  Company  contributes  annually  to  the  as- 
sociation quite  a  large  sum,  and  the  treasurer  of  the  Trac- 

tion Company  is  also  treasurer  of  the  Aid  Association. 

The  monthly  dues  amount  to  very  little  to  each  mem- 
ber and  the  benefits  derived  from  membership  are  such 

as  to  be  highly  attractive  to  the  men,  and  a  very  large 

proportion  of  the  Traction  Company's  employees  are 
members  of  the  Aid  Association.  Membership  is  not  com- 

pulsory, however,  every  one  being  free  to  join  or  not,  as  he 
pleases.  At  the  installation  of  officers  of  each  different 

branch  a  social  time  is  arranged  and  every  branch  is  in- 
vited to  join,  usually  going  to  the  station  where  the  fes- 

tivities are  to  be  held  in  decorated  cars. 



28o STREET  RAILWAY  JOURNAL. [Vol.  XIV.    No.  5. 

LEGAL  NOTES  AND  COMMENTS* 
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H.  Ernest,  of  thk  New  York  Bar. 

Statutes  of  Limitations  in  Tort  Cases 

At  common  law  there  was  no  limitation  upon  the  time 
within  which  one  might  enforce  his  legal  remedy  against 
another.  Limitations  of  that  time  derive  their  authority, 
wholly,  from  statutes.  At  the  common  law,  however, 
there  was  a  well  established  doctrine  of  presumption  of 
payment  after  a  period  of  years  which  was  fixed  at  twenty. 
This  doctrine  is  quite  independent  of  the  statutory  law; 
but  it  applies  only  to  actions  arising  not  out  of  contract, 
and  not  to  actions  arising  out  of  the  misconduct  or  tort 
of  the  defendant. 

Every  State  has  a  different  statute  of  limitations,  and 
these  are  being  constantly  changed.  In  each  of  them  a 
different  period  is  set  for  different  classes  of  torts.  Actions 

for  libel  and  slander,  assault  and  battery  and  false  impris- 
onment are  generally  short,  two  or  three  years,  while  ac- 

tions arising  out  of  negligence  and  fraud  are  in  many 

states  longer — from  three  to  six  years. 
Ambiguity  is  sometimes  caused  by  use  in  the  statute  of 

the  expression,  "actions  for  personal  injuries,"  since  some 
actions  arising  out  of  negligence  resulting  in  personal  in- 

juries are  not  brought  for  them,  but  for  the  loss  of  services 

occasioned  by  them,  as,  for  example,  the  loss  of  service  sus- 
tained by  a  husband  due  to  injuries  to  his  wife  caused  by 

the  negligence  of  the  defendant. 
The  object  of  this  article  is  to  suggest  some  reasons 

why  the  statute  of  limitations  for  personal  injuries  caused 
by  negligence  should  be  shortened,  and  why  it  is  fair,  both 
to  the  plaintiff  and  the  defendant,  that  it  should  be. 

Manifestly,  it  is  proper  that,  when  a  cause  of  action 
arises  against  an  individual  or  a  corporation,  that  he  or 
it  should  know  at  once  of  its  existence,  in  order  that  he 
may  ascertain  the  extent  of  his  liability,  if  any,  and  the 
witnesses  by  which  he  can  prove  such  facts  as  may  be  a 
partial  or  a  complete  defense. 

It  is  also  clear  enough  that,  where  a  defendant  commits 
assault  and  battery,  or  is  guilty  of  false  imprisonment,  or 
utters  a  libel  or  slander,  the  act  in  most  cases  is  voluntary 

and  is  known  to  the  defendant,  while  in  cases  of  negli- 
gence the  act  may  be  a  careless  one,  committed  involun- 
tarily, unknowingly  or  by  a  servant,  and  the  defendant  is 

totally  unaware  of  any  claim  being  possible.  As  a  matter 
of  fact,  in  a  large  number  of  cases,  as  the  heads  of  the 

loss  departments  of  all  railroad  companies  know,  acci- 
dents occur,  and  suits  are  brought  for  actions,  long  after 

their  happening,  and  great  difficulty  is  experienced  in  as- 
certaining anything  about  the  occurrence,  since  the  care- 

less act,  if  it  is  committed  at  all,  is  committed  by  employees 
and  not  reported  to  the  corporation. 

There  would  seem  to  be,  therefore,  good  cause  for  re- 
quiring the  party  who  has  been  injured,  and  who  therefore 

must  know  at  once  of  the  existence  of  the  wrong,  to  bring 
his  action  within,  at  least,  a  year,  against  the  party,  who 
may  not  be  at  all  aware  that  any  tort  has  been  committed. 
Especially  where  the  law  provides  that  a  plaintiff  is  only 
given  two  years  within  which  to  bring  an  action  for  libel, 
and  yet  he  may  not  know  of  the  libel  for  a  long  time  after 
its  publication,  and  may  not  learn  of  the  injury  that  has 

been  done  him  by  it  for  a  still  longer  period;  while  the  de- 
*  Communications  relating  to  this  department  may  be  addressed  to  the 

editors,  Johnston  Building,  30  Broad  Street,  New  York. 

fendant  who  has  committed  the  published  statement  has 
done  so  voluntarily,  and  knows  all  about  it. 

The  only  reason  that  can  be  urged  for  a  longer  period 
of  limitation  than  that  which  has  been  suggested  is, 
that  the  plaintiff  may  desire  to  give  his  injuries  time  to 
develop,  but  the  answer  to  that  is  that  one  year  is  an  ade- 

quate period;  that  he  is  allowed  to  show  at  the  trial  his 
condition  at  that  time  as  well  as  his  condition  at  the  time 

of  the  beginning  of  the  action,  and  is  also  allowed  to  show 

by  medical  experts  whatever  he  can,  with  reasonable  cer- 
tainty, as  to  the  future  result  of  his  injuries. 

If  it  is  suggested  that  impecuniosity  on  the  plaintiff's 
part  may  prevent  him  from  bringing  an  action  within  so 
short  a  period  as  one  year,  and  therefore  the  rule  would  be 
a  harsh  one,  the  practical  reply  is  that  there  are  plenty  of 

lawyers  in  every  city  of  the  land  who  will  take  the  prelimi- 
nary steps  in  the  bringing  of  an  action,  which  are  not  cost- 

ly, for  a  sum  which  would  not  bankrupt  anybody,  how- 
ever poor,  and  especially  if  they  have  a  case  in  which  there 

is  any  merit. 
One  suggestion  might  be  made  in  this  connection, 

which,  so  far  as  we  are  now  aware,  is  not  embodied  in 
any  statute  and  which  would  seem  to  have  many  practical 
advantages.  A  statute  might  be  framed  providing  that 
the  time  within  which  an  action  must  be  brought  for 
negligence  should  be  six  months,  unless  within  sixty  days 
after  the  accident  a  notice  is  served  upon  the  defendant 
or  filed  in  a  public  office  stating  that  a  claim  is  made  and 
an  action  may  be  brought  for  injuries  received  at  a  given 
time  and  place,  and  in  case  such  a  notice  is  served  or  filed 
then  the  injured  party  may  be  allowed  to  bring  his  action 
at  any  time  within  a  longer  period,  as,  for  example,  two  or 
three  years.  Such  a  statutory  provision  would  always 
lodge  with  the  defendant,  at  least  within  six  months  of  the 

alleged  carelessness,  a  notice  which  would  put  him  to  in- 

quiry. When  the  statutes  now  in  force  were  originally  passed 
the  court  calendars  were  not  so  crowded,  and  the  delay 

between  the  service  of  a  complaint  and  the  trial  was  noth- 
ing like  as  prodigious  as  it  is  now. 

To-day  in  New  York  a  case  is  frequently  not  reached 
for  trial  before  a  jury  for  two  or  three  years,  and  it  is  not 
infrequent  that  actions  are  tried  for  street  car  accidents 
which  occurred  six  or  seven  years  before  the  trial. 

These  reasons  make  it  the  more  important  that  the  ac- 
tions should  be  begun  promptly,  for  witnesses  die,  remove 

their  residence  and  are  lost,  while  the  lapse  of  time  gives 

easier  opportunity  for  unconscionable  claims  to  be 
brought. 

The  legislation  suggested,  it  is  believed,  would  not  only 
benefit  corporations  who  are  common  carriers  and  subject 

to  litigation  of  this  character,  but  would  be  a  benefit  to  jus- 
tice as  between  the  plaintiff  and  the  defendant;  for  it  would 

not  only  exclude  stale  and  unconscionable  claims,  but  it 
would  occasion  claims  that  are  properly  brought  before  the 

courts  to  be  brought  at  a  time  and  under  circumstances 
when  all  the  facts  can  be  more  completely  placed  before  a 

jury. It  may  be  interesting  to  note  generally  the  present  pe- 
riod within  which  such  actions  must  be  brought,  as  pro- 

vided in  the  statutes  of  limitations  of  the  several  states.  In 

New  York  and  a  few  other  states  it  is  three  years,  while  in 

some  of  the  New  England  states  it  is  six  years;  in  sev- 
eral of  the  Southern  and  Western  states  it  is  four  and  five 

years;  in  New  Jersey,  Minnesota,  Illinois,  California. 

Georgia  and  a  few  others  it  is  two  years ;  while  in  Connec- 
ticut and  Kentucky  it  is  one  year.  H. 
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CHARTERS,  FRANCHISES,  ORDINANCES,  ETC. 
MICHIGAN. — 1.  Where,  under  its  contract  with  the  company, 

a  city  has  the  right  to  prescribe  the  frequency  with  which  street 
cars  shall  be  run,  it  may  fix  a  penalty  for  a  failure  to  comply 
therewith,  it  having  by  its  charter,  the  express  right  to  punish 
violations  of  its  ordinances. 

2.  A  city  ordinance  granting  a  street-railway  franchise  for  30 
years  provided  that  the  city  would  not  require  cars  to  be  run 
more  than  six  miles  an  hour  or  oftener  than  once  in  20  minutes. 
Over  15  years  later,  when  the  population  had  doubled,  another 
ordinance,  extending  the  franchise  30  years,  was  passed  and  ac- 

cepted, providing  that  the  cars  should  be  operated  as  public  con- 
venience might  require  and  the  council  order.  Held,  that  the 

last  one  should  control,  giving  the  city  the  right  to  prescribe  the 
frequency  with  which  cars  should  he  run. 

3.  Courts  cannot  presume  that  public  officers  are  actuated  by 
improper  motives  in  performing  their  duties. 

4.  A  city  council,  in  passing  an  ordinance  prescribing  the  fre- 
quency with  which  a  street  railway  shall  run  its  cars,  will  be  pre- 
sumed to  have  exercised  a  judgment  on  the  facts,  which  judg- 

ment must  control,  unless  it  clearly  appears  arbitrary,  or  not  re- 
quired by  public  convenience. 

5.  An  ordinance  required  a  street-railway  company  to  provide 
a  six-minute  service  between  certain  points  during  the  day.  It 
appeared  that  stub  trains  could  be  used.  The  company  proved 
that  the  average  travel  between  such  points  during  the  12-minute 
service  was  7  persons  to  each  car,  and  during  the  6-minute  ser- 

vice, which  it  provided  for  a  few  hours,  was  13.  Held,  that  the 
ordinance,  not  having  been  given  a  trial,  could  not  be  held  un- 

reasonable, under  the  circumstances  shown. — (People  v.  Detroit 
Citizens'  St.  Ry.  Co.  et  al.,  74  N.  W.  Rep.,  520.) 
NEW  JERSEY. — 1.  When  the  governing  body  of  a  municipal- 

ity receives  a  petition  under  the  act  of  April  21,  1896  (P.  L.  329), 
for  permission  to  construct,  operate,  and  maintain  a  street  rail- 

road, and  at  a  regular  meeting  designates  a  time  and  place  to 
consider  the  application,  and  notice  is  given  and  consents  of  land- 

owners are  filed,  as  required  by  said  act,  the  ordinance  granting 
such  permission,  after  a  hearing  of  the  matter,  may  be  passed  at 
the  time  so  designated  or  at  any  subsequent  time  to  which  the 
hearing  may  be  adjourned.  The  hearing  may  be  adjourned  from 
time  to  time  until  final  action. 

2.  A  restriction  on  a  municipality  that  an  ordinance  shall  be 
submitted  in  writing  at  a  regular  meeting,  and  passed  at  a  subse- 

quent meeting,  does  not  apply  to  an  ordinance  passed  under  said 
act. 

3.  An  ordinance  passed  under  said  act  will  support  a  location 
of  tracks  and  poles  without  the  procedure  prescribed  by  earlier 
statutes. 

4.  A  location  of  tracks  and  poles  may  be  included  in  such  an 
ordinance  or  may  be  made  by  a  subsequent  resolution. 

5.  A  requirement  that  the  railroad  company  shall  pay  the  inci- 
dental expense  of  such  an  ordinance,  and  a  reasonable  counsel 

fee,  is  not  unreasonable  or  improper. 
6.  If  permission  is  asked  to  construct  a  street  railroad  upon  a 

route  partly  outside  the  jurisdiction  of  a  municipality,  it  will  be 
sufficient  to  support  a  grant  for  the  part  of  the  route  within  such 
jurisdiction  that  consents  of  the  owners  of  the  requisite  propor- 

tion of  frontage  upon  that  part  of  the  route  be  obtained  and  filed. 
7.  A  revocation  of  the  consent  given  under  said  act  is  not  oper- 

ative if  notice  is  not  given  before  the  passage  of  the  ordinance, 
either  to  the  petitioning  company  or  to  the  governing  body  of 
the  municipality.    Quaere,  is  such  a  consent  revocable? 

8.  The  Mayor  and  Council  of  a  borough  chosen  under  one  of 
the  borough  acts  repealed  by  the  borough  act  of  1896  (P.  L.  339), 
and  exercising  local  government  at  the  time  of  the  approval  of 
that  act,  were  thereby  authorized  to  continue  such  government 
under  the  borough  act  of  1878  (Gen.  St.  179)  until  the  annual 
election  under  said  act  of  1878,  and  could  in  the  meantime  law- 

fully proceed  under  said  street-railroad  act  of  1896.  A  majority 
of  the  Council  constituted  a  quorum,  and  a  majority  of  a  quorum 
could  lawfully  pass  ordinances  and  resolutions. — (State — Hutch- 

inson et  al.,  Prosecutors — v.  Mayor,  etc.,  of  Borough  of  Belmar 
et  al.,  39  Atl.  Rep.,  643.) 
NEW  YORK.— 1.  Corporation— Mortgage— Creation  of  Debt. 

— Where  a  corporation  executes  and  delivers  a  trust  mortgage 
to  secure  a  proposed  issue  of  bonds,  the  mortgage  itself  does  not 
constitute  any  debt  or  obligation  of  the  company,  but  only  creates 
a  lien  for  the  security  of  such  bonds  as  may  thereafter  be  issued 
under  it. 

2.  Same — Railroad  Corporations. — Section  2  of  the  "Stock  Cor- 
poration Law,"  restricting  the  amount  of  corporate  obligations  se- 

cured by  mortgage,  is  applicable  to  railroad  corporations. 
3.  Same — Limiting  Mortgage  Indebtedness. — Section  2  operates 

to  limit  corporate  mortgages  either  by  the  amount  of  the  stock 
or  by  two-thirds  of  the  value  of  the  property,  as  such  value  or 
property  exists  when  the  mortgage  is  executed,  and  does  not  war- 

rant the  execution  of  a  mortgage  to  secure  an  issue  of  bonds  in 
excess  thereof,  even  though  the  excess  is  not  to  be  actually  issued 
until  some  future  date,  and  upon  further  consent  of  two-thirds  of 
the  stockholders. — (Flynn  v.  Coney  Island  &  B.  R.  Co.  et  al.,  50 N.  Y.  Supp.,  74  ) 

NEW  YORK. — 1.  Consent  of  Abutting  Property  Owners- 
Curative  Statute.— Under  Laws  1896,  c.  649,  validating  proceed- 

ings to  obtain  authority  to  maintain  street  surface  railroads  which 
are  defective  for  failure  to  comply  with  General  Railroad  Law, 
Section  59,  and  providing  that  such  surface  railroads  may  be 
constructed  and  operated  on  obtaining  the  consent  of  the  abutting 
property  owners,  the  consent  of  such  property  owners  need  not 
be  obtained,  where  the  commissioners  appointed  by  the  court, 
on  application  for  leave  to  construct  such  road  determine  the 
necessity  thereof,  and  such  determination  is  confirmed  by  the 
court. 

2.  Statutes — Re-Enacting  Existing  Laws. — Laws  1896,  c.  649, 
validating  proceedings  to  obtain  authority  to  maintain  street  sur- 

face railroads  which  do  not  conform  to  General  Railroad  Law, 
c.  59,  is  not  in  conflict  with  Const.,  Article  III.,  Section  17,  pro- 

viding that  no  act  shall  be  passed  making  an  existing  law  a  part 
thereof  without  inserting  same. 

3.  Same — Local  or  Private  Lands. — Laws  1896,  c.  649,  validating 
defective  proceedings  to  obtain  authority  to  maintain  street  sur- 

face railroads,  is  not  a  local  or  private  statute,  within  the  prohi- 
bition of  Const.,  Article  III.,  Section  18,  though  it  may  affect  but 

one  railroad  company  in  the  State. 
4.  Consent  of  Local  Authorities. — The  Board  of  Aldermen 

fixed  the  day  of  hearing  of  an  application  for  leave  to  construct 
a  street  railroad  as  required  to  be  obtained  by  General  Railroad 
Laws,  Section  91,  as  amended  by  Laws  1896,  c.  855,  and  notice 
of  such  day  of  hearing  was  given.  On  the  day  fixed  that  board 
passed  a  resolution  granting  such  leave,  which  was  afterward  ap- 

proved by  the  Boar^.  of  Councilmen  and  the  Mayor.  Held,  that 
such  leave  was  obtained  in  substantial  compliance  with  the  law. — 
(In  re.  Buffalo  Traction  Co.,  49  N.  Y.  Supp.,  1,052.) 

USE  OF  STREETS  AND  HIGHWAYS. 

MAINE. — 1.  Equity  will  not  enjoin  a  public  nuisance  on  the 
application  of  an  individual,  either  in  his  own  behalf,  or  in  behalf 
of  himself  and  others  of  like  interest  who  either  do  or  do  not  join 
in  the  application,  unless  some  special  damage  to  the  individual, 
not  suffered  in  common  with  the  public  generally,  has  been  sus- 
tained. 

2.  The  public  may  regulate  by  law  the  use  of  its  public  ways 
in  such  manner  as  the  Legislature  may  think  will  best  serve  the 
public  interest.  The  kind  of  use  that  may  be  permitted  is  of 
no  consequence  to  the  abutting  landowner.  He  has  been  paid  his 
damages  for  the  creation  of  the  way,  so  that  the  public  controls 
its  use,  and  he  must  take  his  chance  with  the  rest  of  the  com- 

munity in  which  he  lives  of  any  inconvenience  suffered  by  reason 
of  the  use  that  the  public  may  see  fit  to  permit. 

3.  Where  the  plaintiffs,  as  abutting  proprietors  and  owners  of 
the  fee  in  a  public  way,  sought  to  enjoin  the  location  of  a  street 
railway  withtin  the  limits  of  a  public  way,  held,  that  the  railway 
company  is  allowed  to  share  with  the  public  its  right  of  transit 
over  the  same,  and  its  location  does  not  create  any  additional 
servitude. 

4.  Also,  that  the  plaintiffs  have  suffered  no  damage  from  the 
defendant's  occupation  in  common  with  the  public  of  some  share 
in  the  easement  acquired  by  it  upon  the  creation  of  the  way;  so 
that  they  have  no  cause  for  complaint  on  account  of  the  con- 

struction of  defendant's  railroad,  not  common  to  the  public  in 
general,  and  therefore  have  suffered  no  special  damage,  and  can 
have  neither  an  action  at  law  nor  relief  in  equity. 

5.  In  considering  such  use  of  public  ways  for  surface  transit, 
the  court  holds  that  it  matters  not  what  the  motive  power  used 
may  be,  nor  whether  the  transit  be  the  carriage  of  passengers,  of 
freight,  or  the  transmission  of  intelligence,  by  telegraph  or  tele- 

phone, or  of  water,  gas,  or  sewage.  All  these  are  public  uses  that 
the  public  may  permit,  regardless  of  the  individual,  so  long  as 
they  do  not  infringe  the  statute  which  defines  what  the  public  use 
may  be. — (Taylor  et  al.  v.  Portsmouth,  K.  &  Y.  St.  Ry.,  39  Atl. 
Rep.,  560.) 

NEW  JERSEY. — It  is  not  necessary  to  the  regulating  of  the 
use  of  streets  in  a  borough,  by  a  street  railroad  company  already 
having,  by  ordinance  passed  conformably  to  the  acts  of  1893  and 
1894  (3  Gen.  St.,  pp.  3,235,  3,247),  a  location  of  tracks,  and  the 
right  to  construct,  maintain  and  operate  its  railroad,  that  there 
should  be  a  new  or  continued  consent  of  any  abutting  landowners, 
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or  a  public  hearing  on  notice.  The  general  powers  of  boroughs 
(P.  L.  1897,  p.  296,  Section  28)  suffice  for  that  purpose,  even 
though  the  railroad  has  not  been  fully  constructed. — (State 
— Moore  et  al.,  Prosecutors — v.  Commissioner  of  Streets  of  Bor- 

ough of  Haddonfield  et  al.,  39  Atl.  Rep.,  681.) 
NEW  YORK. — Street  railroad  companies  have  a  paramount, 

though  not  an  exclusive,  right  to  that  portion  of  the  highways 
which  is  taken  up  by  their  tracks,  and  which  is  between  intersect- 

ing highways. — (Rosenblatt  v.  B'klyn  Heights  R.  Co.,  50  N.  Y. 
Supp.,  333.) 

TEXAS. — r.  A  street  railroad  is  not  liable  to  special  assess- 
ments for  street  improvements.,  under  a  city  charter  authorizing 

assessments  upon  abutting  property. 
2.  Plaintiff  paved  a  street  for  a  city,  and  was  paid  by  certificates 

against  abutting  property  owners,  among  whom  was  included  a 
street  railroad  company,  which  was  liable,  under  its  contract  with 
the  city,  for  paving  between  its  rails,  and  for  six  inches  outside 
thereof,  but  not  as  an  abutting  owner.  Held,  that  the  claim 
against  the  railroad  company  was  equitably  assigned. 

3.  A  street  railroad  company  is  bound,  under  its  contract  with 
the  city,  to  pay  for  such  paving  as  might  be  done  between  the 
rails,  though  the  whole  street  was  paved  under  an  invalid  law 
providing  for  assessments  against  abutting  property  owners. 

4.  A  street  railroad  company,  agreeing  with  the  city  to  pay  for 
such  paving  as  might  be  done  between  the  rails,  cannot  be  made 
to  pay  more  than  the  legal  rate  of  interest. 

5.  A  statute  authorizing  cities  to  impose  charges  upon  persons 
and  property  to  pay  for  street  improvements  is  not  unconstitu- 
tional. 

6.  The  lien  of  a  city  upon  a  street  railroad,  obtained  under  con- 
tract for  paving  six  inches  outside  the  rails,  is  subject  to  a  mort- 
gage upon  the  road  executed  before  the  contract  was  made,  where 

the  city,  under  its  charter,  had  no  power  to  impose  such  a  lien 
when  the  mortgage  was  executed. 

7.  Where  plaintiff  obtained  a  judgment  in  a  State  court,  fore- 
closing a  tax  lien,  it  is  proper  to  issue  an  order  of  sale,  though 

in  the  meantime  the  property  had  been  sold  under  a  decree  fore- 
closing a  mortgage  in  an  action  in  the  Federal  court,  to  which 

plaintiff  was  not  a  party;  the  subject  matter  of  the  receivership  in 
that  court  having  been  disposed  of/ 

8.  A  street  was  paved,  including  the  space  between  the  rails  of 
a  street  railroad.  The  company  had  agreed  that  the  city  might 
have  a  lien  on  the  road  for  paving  between  the  rails.  It  owned 
numerous  lots  abutting  on  the  street  that  were  assessed  for  pav- 

ing the  street.  Held,  that  it  could  not  object  to  the  enforcement 
of  said  lien  on  the  ground  that  it  was  subjected  to  double  assess- 

ment.— (Houston  City  St.  Ry.  Co.  et  al.  v.  Storrie,  44  S.  W. 
Rep.,  693. 
WISCONSIN. — An  electric  passenger  railway,  running  on  the 

highways  through  country  towns,  when  the  company  propose  to 
grade  down  the  highways  to  such  an  extent  as  to  impair  the  right 
of  access  of  abutting  owners,  imposes  an  additional  burden  on 
such  highways,  so  as  to  require  the  consent  of  the  abutting  own- 

ers and  compensation. — (Zehren  v.  Milwaukee  Elec.  Ry.  &  Lt. 
Co.,  74  N.  W.  Rep.,  538.) 

Van  Depoele  Trolley  Litigation 

It  will  be  remembered  that  on  July  22,  1897,  the  United  States 
Circuit  Court  of  Appeals  for  the  Second  District  decided,  on  ap- 

peal from  the  United  States  Circuit  Court  of  the  District  of  Con- 
necticut, that  claims  Nos.  6,  7,  8,  12  and  16  of  the  patent  of 

April  11,  1893,  granted  to  Charles  J.  Van  Depoele  were  invalid  on 
account  of  anticipation  by  Van  Depoele  himself  in  a  patent  issued 
in  1890.  It  was  then  believed  that  this  decision  threw  open  the 
Van  Depoele  trolley  invention  to  the  public,  except  for  the  remote 
chance  that  an  appeal  to  the  Supreme  Court  could  be  successfully 
made. 

In  February,  1898,  however,  suit  was  again  brought  by  the  Gen- 
eral Electric  interests  against  a  customer  of  the  Walker  Company, 

this  time  on  claims  2  and  4  of  the  Van  Depoele  patent  of  1893. 
These  claims  read  as  follows: 

2.  "  The  combination  of  a  car,  an  overhead  conductor  above  the 
car,  a  contact  device  making  underneath  contact  with  the  con- 

ductor, and  an  arm  carried  by  the  car  and  carrying  the  contact 
device,  and  pivoted  so  as  to  swing  freely  around  a  vertical  axis." 

4.  "  The  combination  of  a  car,  an  overhead  conductor  above  the 
car,  a  contact  device  making  underneath  contact  with  the  con- 

ductor, and  an  arm  on  the  car  movable  on  both  a  vertical  and 
a  transverse  axis  and  carrying  the  contact  device." 
The  lower  court  decided  in  favor  of  the  plaintiffs,  but  on  April 

7  the  United  States  Circuit  Court  of  Appeals  for  the  Second  Dis- 

trict reversed  its  decision,  and  pronounced  these  two  claims  in- 
valid on  substantially  the  same  grounds  as  those  on  which  its 

previous  decision  was  made.  It  was  claimed  by  the  appellants 
(the  customers  of  the  Walker  Company)  that  the  two  claims  in 
controversy  were  for  the  same  combination  specified  in  some  of 
the  claims  previously  held  to  be  void.  The  appellee  contended 
that  they  were  not,  because  claims  2  and  4  omitted  to  specify  any 
means  for  holding  the  contact  device  in  underneath  contact  with 
the  conductor,  and  consequently  they  could  be  construed  as  cov- 

ering a  sub-combination  in  which  such  means  are  not  employed, 
or  if  such  means  must  be  read  into  the  claims  by  implication,  the 
claims  were  not  limited  to  the  means  described  in  the  specifica- 

tion; upon  either  construction  they  were  not  the  claims  of  the 
anticipatory  patent  of  1890. 
The  Court  of  Appeals  decided  that  means  for  maintaining  the 

contact  device  and  the  conductor  in  their  normal  working  rela- 
tions must  certainly  be  incorporated  into  claims  2  and  4  by  impli- 

cation, and  that  when  so  incorporated  the  claims  were  substan- 
tially for  the  same  invention  as  that  described  in  the  other  claims 

previously  declared  void  by  anticipation. 
The  Walker  Company  is  thus  for  a  second  time  victorious  in 

Van  Depoele  trolley  litigation. 
Mr.  Frederick  P.  Fish,  who  is  in  charge  of  the  Legal  Depart- 

ment of  the  General  Electric  Company,  has  made  the  following 
statement  concerning  this  last  decision  on  the  Van  Depoele 

patent: "On  the  22d  day  of  July  last,  the  United  States  Circuit  Court  of 
Appeals  for  the  Second  Circuit,  on  an  appeal  from  a  motion 
granting  a  preliminary  injunction,  decided  on  technical  grounds 
that  the  Circuit  Court  had  erred  in  granting  a  preliminary  in- 

junction on  Van  Depoele  Patent  No.  495,443,  which  up  to  that 
time  had  been  held  by  many  of  the  Circuit  Courts  and  by  the 
Circuit  Court  of  Appeals  for  the  Sixth  Circuit  to  control  the 
overhead  trolley  system  of  electric  traction  in  general  use. 

"Subsequently  the  Circuit  Court  for  the  Southern  District  of 
New  York  reinstated  the  patent,  holding  that  other  claims  than 
those  which  had  been  passed  upon  by  the  Circuit  Court  of  Ap- 

peals were  valid  and  not  open  to  criticism  upon  the  grounds  upon 
which  the  Circuit  Court  of  Appeals  had  reached  its  decision. 

"On  appeal  from  this  last-named  decision  of  the  Circuit  Court, 
the  Court  of  Appeals  for  the  Southern  District  of  New  York  has 
decided  that,  for  the  purposes  of  a  motion  for  preliminary  in- 

junction, the  claims  more  recently  sustained  by  the  Circuit  Court 
were  open  to  the  same  criticism  as  the  claims  formerly  passed 
upon  by  the  Court  of  Appeals,  and  it  therefore  reversed  the  de- 

cision of  the  Circuit  Court,  ordering  that  the  injunction  of  the 
Circuit  Court  should  be  dissolved. 

''While  there  is  a  substantial  difference  of  opinion  among  the 
judges  who  have  passed  upon  this  patent,  and  the  question  at 
issue  is  by  no  means  finally  decided  by  the  courts,  it  is  none  the 
less  the  fact  that  until  the  matter  has  been  brought  up  for  final 
decision  the  particular  patent  is  no  longer  of  controlling  im- 

portance. "Every  effort  will  be  made  to  secure  as  soon  as  possible  from 
the  court  of  ultimate  resort  a  final  decision  as  to  the  validity 
and  scope  of  this  patent,  and  inasmuch  as  there  seems  to  be  no 
question  as  to  the  merit  of  the  invention,  nor  as  to  the  fact  that 
Mr.  Van  Depoele  was  entitled  to  all  the  credit  for  this  important 
contribution  to  the  art  of  electric  railroading,  there  is  reason  to 
believe  that  the  objections  to  the  claims  of  the  patent,  which  are, 
as  already  stated,  purely  technical,  will  be  found  upon  a  full  in- 

vestigation of  the  case  at  final  hearings  not  to  be  sufficient  to  de- 
feat the  patent. 

"While  this  patent,  if  sustained,  would  be  in  and  of  itself  of 
controlling  importance,  it  is  by  no  means  the  only  patent  upon 
which  the  General  Electric  Company  relies  for  protection  in  its 
manufacture  of  apparatus  for  the  overhead  trolley  system.  The 
litigation  on  other  patents  of  the  company  relating  to  this  subject 
is  well  advanced,  and  adjudication  as  to  their  validity  and  scope 

are  to  be  expected  at  a  comparatively  early  date." 

NEWS  OF  THE  MONTH 

The  Third  Avenue  Railroad  Company  of  New  York  requires  its 
conductors  to  give  a  bond  of  $1,000,  signed  by  some  property 
owner,  and  also  a  cash  deposit  of  $25,  before  entering  its  employ. 
This  is  for  the  faithful  performance  of  their  duties  while  engaged 
with  the  company. 

It  is  stated  that  the  Long  Island  Railroad  and  the  Brooklyn 
Elevated  Railroad  have  united  on  a  traffic  agreement,  whereby  an 
inclined  connection  will  be  built  so  as  to  enable  the  cars  of  the 
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former  road  to  run  over  the  tracks  of  the  latter,  and  also  across 
the  Brooklyn  Bridge. 

During  the  recent  heavy  floods  in  Ohio  the  property  of  the  Co- 
lumbus Street  Railway  Company  was  damaged  to  a  large  extent. 

The  power  house  was  partly  flooded  so  that  operation  on  several 

of  the  lines  had  to  be  suspended.  The  company's  park,  known  as 
Olcntangy  Park,  was  also  considerably  damaged  by  the  high 
water. 

Mayor  Van  Wyck,  of  New  York  City,  at  a  hearing  recently  on 
the  Tiffany  bill  to  prevent  street  railroads  being  laid  through  East 
Eighteenth  and  Nineteenth  Streets,  expressed  himself  as  favoring 
rapid  transit.  He  said:  "The  great  population  of  New  York  needs 
railroads.  It  needs  all  the  kinds  of  rapid  transit  it  can  get.  The 
interests  of  some  of  us  must  give  way  to  those  of  the  largest  num- 

ber. A  law  existed  for  the  exemption  of  Broadway  from  railroads 
and  it  was  years  before  a  franchise  could  be  obtained.  Nothing 
has  done  so  much  for  the  city  or  for  property  along  Broadway 

as  the  Broadway  cable." 

The  employees  of  the  Salt  Lake  City  Railroad  Company  of 
Salt  Lake  City,  Utah,  have  an  unusually  complete  and  well  or- 

ganized mutual  aid  association,  which  has  been  in  existence  since 
1890.  This  association  was  formed  for  the  purpose  of  securing  to 
the  employees  of  the  road  a  certain  weekly  amount  if  they  are 
disabled  by  sickness.  Each  member  of  the  association  pays  $1.00 
per  month,  and  receives  in  case  of  sickness  or  accident  $6.00  per 
week  for  the  first  four  months  and  $3.00  per  week  for  the  second 
four  months.  If  he  dies  within  the  eight  months  his  heirs  are 
paid  $250.  The  association  has  a  sick  committee  and  also  a  phy- 

sician, who  is  not  paid  by  the  association,  but  depends  entirely 
upon  his  patients  for  his  fees.  After  a  member  is  reported  sick  by 
the  sick  committee  the  physician  calls  upon  him  and  decides 
whether  he  is  entitled  to  the  weekly  allowance  from  the  associa- 

tion or  not.  The  members  of  the  association  are  assessed  $1.00  at 
each  death.  On  March  8th  last  the  board  of  directors  of  the  aid 
association  declared  a  dividend  of  $812.70,  and  on  April  1st  each 

member  of  one  year's  standing  received  $7.25,  thus  making  his 
insurance  for  the  year  only  $4.75. 

The  Treasury  Department  of  the  United  States  Government 
has  recently  completed  the  compilation  of  statistics  of  the  exports 
and  imports  during  the  last  fiscal  year.  The  figures  referring  to 
exports  of  electrical  apparatus  show  that  their  aggregate  value 
was  $3,054,453.  The  countries  taking  the  largest  amounts  of  this 
machinery  were  as  follows:  England,  $437,086;  Dominion  of  Can- 

ada, $310,589;  France,  $298,133;  Mexico,  $284,714:  Germany, 
$240,577- 

A  bill  has  been  passed  by  the  New  York  Legislature  providing 
that  on  or  before  Jan.  1  every  street  surface  railroad  company 
whose  cars  are  operated  by  electricity  or  cable,  in  every  city  of 
over  60,000  inhabitants,  shall  equip  its  cars  with  a  fender  to  be 
approved  by  the  State  Railroad  Commission. 

The  experiment  of  utilizing  the  electric  railway  system  as  an 
adjunct  to  the  fire  department  is  being  tried  in  Indianapolis,  Ind. 
The  scheme  consists  of  two  low  trucks,  upon  which  fire  engines 
or  hose  carts  can  be  driven,  together  with  the.  teams  attached 
thereto,  by  means  of  an  inclined  plane.  The  flat  cars  are  then 
attached  to  a  trolley  car  and  drawn  to  the  nearest  point  to  the  fire 
on  the  line.  The  team  and  fire  apparatus  are  then  disembarked 
and  proceed  the  remaining  distance.  This  system  will  be  of  par- 

ticular advantage  when  going  to  a  fire  in  the  suburbs. 

President  Rossiter,  of  the  Brooklyn  Heights  Railroad  Company, 
of  Brooklyn,  N.  Y.,  has  announced  that  it  is  the  purpose  of  the 
company  to  shortly  increase  the  salaries  of  the  faithful  motor- 
men  and  conductors  who  have  been  in  its  service  for  three  years 
or  upward.    The  men  are  at  present  getting  20  cents  an  hour. 

The  Milwaukee,  Racine  &  Kenosha  Electric  Railway  Company 
had  an  interesting  experience  fighting  snow  during  a  recent  heavy 
storm.  This  line  runs  through  a  slightly  rolling  country  and  there 
are  a  number  of  cuts  where  snow  drifts  badly.  In  some  instances 
drifts  were  15  ft-  or  16  ft,  deep,  and  on  the  whole  length  of  the 

road  the  snow  averaged  3  ft.  The  company  was  not  fully  prepared 
for  fighting  snow,  having  only  one  small  Taunton  snow  plow  to 
cover  twenty-five  miles  of  track.  This  plow,  however,  did  excel- 

lent work  cleaning  the  track  where  the  snow  was  not  more  than 
2  ft.  deep  with  very  little  difficulty.  By  bucking  the  snow  the  plow 
went  through  long  drifts  5  ft.  and  6  ft.  deep.  The  company 
worked  two  gangs  of  men,  one  night  and  one  day  shift.  A  car 
followed  the  plow  so  that  the  men  could  have  a  warm  place  to 
rest  and  eat  their  meals.  It  was  found  that  snow  that  was  10  hours 
old  could  be  handled  twice  as  rapidly  as  snow  that  was  24  hours 
old.  The  general  manager  of  the  Milwaukee,  Racine  &  Kenosha 
Electric  Railway  Company  states  that  he  considers  board  fences 
a  curse  to  any  interurban  electric  railway  that  runs  along  a  pub- 

lic highway.  He  states  that  board  fences  have  cost  his  company 
enough  this  winter  to  pay  for  the  wire  for  a  fence  the  whole 
length  of  the  road,  and  his  advice  to  all  roads  subjected  to  snow 
storms  is  to  get  rid  of  the  board  fences.  This  company  has  of- 

fered to  furnish  the  wire  free  to  all  farmers  who  have  board 
fences  along  its  road  if  they  will  tear  them  down  and  put  up 
wire.    A  great  many  of  the  farmers  have  accepted  this  offer. 

Foreign  Notes 
The  annual  report  of  the  Odessa  (Russia)  Tramway  Company 

is  just  at  hand.  It  shows  gross  earnings  from  operation  of 
Fr.  2,274,543,  against  Fr.  2.062,686  for  1896;  operating  expenses, 
Fr.  1,173,181.  The  car  kilometers  run  were:  Horses,  2,875643; 
steam,  153,567;  passengers  caried  were,  by  horses,  14,283,411;  by steam,  1,510,438. 

There  are  three  electric  railways  projected  in  Japan.  One  is  to 
be  fifteen  miles  in  length,  extending  from  Kobe  to  Amagasaki. 
The  company  has  a  capital  of  $249,000,  and  the  work  is  to  be 
completed  within  two  years.  A  line  is  also  to  be  built  between 
Amagasaki  and  Osaka,  a  distance  of  five  miles.  This  company  is 
to  have  a  capital  of  $149,900.  The  promoters  of  these  two  roads 
are  Shinyemon  Konishi,  of  Itamicho,  Kawabe-gun,  Japan,  Ki- 
ichiro  Kosone,  of  Minato-cho,  Kobe-shi,  Japan,  and  others. 
Another  road  is  propected  to  run  from  Kobe  to  Armina,  fifteen 
miles.  The  capital  is  $149,900.  The  promoters  are  Ki-ichiro 
Naka,  of  Orinamura,  Arima-gun,  Japan;  Shigezo  Yamamoto,  of 
Fukiamura,  Kobe-shi,  Janan,  and  others. 

The  construction  of  the  electric  system  at  Boulogne-sur-Mer, 
France,  has  been  completed,  and  it  will  be  put  in  operation  as  soon 
as  the  cars  are  received. 

The  work  of  constructing  the  Tee-side  Electric  Tramway,  of 
Middlesborough,  England,  is  progressing  rapidly.  The  track 
construction  is  nearly  finished,  while  the  overhead  construction  is 
well  advanced.  Work  at  the  power-house  is  being  pushed,  and 
the  machinery  and  plant  are  being  installed  rapidly.  This  road 
will  be  one  of  the  best  constructed  tramways,  from  an  engineering 
point  of  view,  that  has  ever  been  built  in  Europe.  The  credit  of 
the  successful  planning  of  the  line  is  due  to  Clifton  Robinson,  the 
able  and  resourceful  engineer  of  the  company,  and  his  worthy  as- 

sistant, Mr.  Holliday. 

The  American  Consul  at  Montevideo,  Uruguay,  S.  A.,  under 
date  of  March  5,  writes  as  follows:  "All  the  street  railways  in 
Montevideo  are  operated  by  horse  power,  and  a  good  service  is 
maintained.  The  cars  are  very  clean,  and  connections  are  good. 
The  cars  were  made  by  John  Stephenson  Company,  Ltd.,  but  the 
rails  were  supplied  by  English  manufacturers.  Electricity  should 
undoubtedly  be  used  in  Montevideo,  but,  as  all  coal  comes  from 
Wales  and  costs  about  $8.00  per  ton  or  more,  the  expense  would 
be  very  great,  especially  in  view  of  the  fact  that  horses  are  valued 
at  about  $15.00  each  and  are  of  a  very  hardy  nature,  averaging 

five  years'  work." 
An  electric  tramway  is  to  be  built  in  Cognac,  France.  Com- 

munications should  be  addressed  to  M.  Jules  Brisson,  Maire  de  la 
Ville  de  Cognac,  Charente,  France. 

Interesting  tests  have  recently  been  made  in  Rome,  Italy,  in 
connection  with  the  application  of  the  Pescetto  type  of  accumu- 
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lators  to  electric  traction.  One  of  the  ordinary  trolley  cars,  be- 
longing to  the  Rome  Tramway  &  Omnibus  Company,  and 

equipped  with  two  G.  E.  motors,  was  equipped  with  accumulators. 
These  were  divided  into  four  sets,  two  in  each  smoking  compart- 

ment, at  each  end  of  the  car;  in  regular  use,  however,  the  batteries 
will  be  carried  under  the  seats.  The  total  weight  of  the  batteries 
was  2,000  kg.  The  operation  of  the  car  was  said  to  be  satisfactory, 
and  the  accumulator  manufacturers  are  about  to  equip  a  number 
of  the  cars  of  this  company  to  give  further  tests  of  the  system. 

It  is  proposed  to  change  the  motive  power  of  the  tramways  of 
Mainz,  Germany,  from  horse  to  electricity.  Two  systems  are  to 
be  used,  on  one  line  the  storage  and  on  the  other  the  overhead 
electric,  which  road  is  to  be  extended  to  the  suburbs  of  the 
city.  The  Suddeutsche  Eisenbahngesellschaft  (South  German 
Railroad  Company)  is  now  conferring  with  the  municipal  and 
State  authorities  regarding  this  project.  This  company  also  pro- 

poses to  establish  an  electric  railway  connecting  Mainz,  Kastel, 
Amoneburg,  Biebrich,  Schierstein  and  Eltville.  To  supply  the 

power  for  these  lines,  as  well  as  for  local  lines,  the  company  in- 
tends erecting  a  large  electric-power  station  in  Mainz.  The  esti- 

mated cost  of  effecting  the  change  is  placed  at  $400,000.  It  is 
also  estimated  that  the  cost  of  maintaining  those  cars  which  are 
to  be  equipped  with  the  storage  system  will  amount  to  about  $250 
each  per  annum. 

It  is  understood  that  a  French  syndicate  has  been  formed  to 

acquire  a  number  of  tramways  in  the  North  of  Spain,  with  a  view 

to  replacing  the  horse  traction  by  electric  traction.  The  line  from 
Valencia  to  Catarroja  is  amongst  them. 

Some  interesting  figures  on  tramway  statistics  in  France  were 

presented  on  Feb.  16  by  M.  Schelle  before  the  French  Statistical 
Society.  The  French  law  makes  a  distinction  between  interurban 

railways  (chemin  de  fer  sur  routes)  and  tramways.  The  former 
term  is  applied  to  those  lines  connnecting  two  or  more  towns, 
while  the  latter  applies  more  particularly  to  systems  operating 
over  the  streets  of  the  same  town  or  of  communities  very  close 

together.  Of  tramways  proper  in  the  six  largest  cities,  Prof. 
Schelle  gave  the  following  statistics  in  regard  to  passengers, 
number  of  rides  per  capita,  etc.: 

Rides  per 
Passengers  Year 

Tramways.              Population.              per  Year.  per  Capita. 
Paris                              2,400,000              160,000,000  66 
Lyon                                440,000               24,000,000  54 
Marseille                           400,000               27,000,000  67 
Bordeaux                          250,000                15,000,000  60 
Lille                                 200,000                10,000,000  50 
Toulouse                           155,000                 7,500,000  48 

The  Council  of  Bradford,  Eng.,  has  accepted  Messrs.  Cole, 

Marchent  &  Morley's  tender,  at  x.  1,079,  for  supplying  another  set 
of  condensing  plants  at  the  electric  supply  works.  A  deputation 

of  three,  accompanied  by  Mr.  Gibbings,  set  out  for  a  Continental 

traction  tour.  The  main  object  of  the  trip  is  to  collect  informa- 
tion on  the  supply  of  energy  for  both  lighting  and  traction  from 

one  power-house. 

The  Council  of  Shanghai,  China,  has  been  authorized  to  con- 
sider the  expediency  of  establishing  a  system  of  electric  tramways 

in  the  streets  of  the  settlement  and  in  its  discretion  to  formulate 

a  plan  for  ratification  by  the  ratepayers  by  which  the  system  may 
be  carried  into  effect. 

Official  reports  state  that  Siemens  &  Halske  have  made  a  pro- 
posal to  the  town  council  of  Moscow,  Russia,  to  construct  six 

lines  of  electric  tramways  in  the  city.  The  concession  is  to  be  for 

a  period  of  forty-five  years,  and  the  firm  is  to  be  paid  at  certain 
intervals  out  of  the  net  profits  of  the  tramways. 

The  Principality  of  Monaco  has  recently  built  an  electric  cen- 
tral station  of  1,200  h.p.  for  supplying  the  electric  tramway  system 

in  Monte  Carlo  with  power.  It  contains  two  550  h.p.  engines, 

each  connected  to  two  200  kw.  French  Thomson-Houston  gen- 
erators.   The  station  is  also  equipped  with  storage  batteries. 

An  electric  tramway  is  proposed  for  Angouleme,  Charente, 
France.  Communications  should  be  addressed  to  MM.  P.  &  M. 
Durand  &  Co.,  Lyons,  France. 

Attractions   for  Pleasure  Resorts 

J.  W.  Gorman,  manager  of  Gorman's  amusement  attractions 
for  street  railway  parks,  has  made  a  specialty  of  supplying  out-of- 
door  amusements  for  twelve  years,  and  has  been  in  the  theatrical 
business  for  a  still  longer  time;  and  has  given  more  attention  to 
this  subject  probably  than  any  other  person  in  the  country.  In  a 
recent  interview,  Mr.  Gorman  said: 

"The  outside  park  amusement  business  has  developed  rapidly 
during  the  past  five  years,  with  the  increase  of  street  railway 
parks.  Railway  managers  are  realizing  to  a  greater  and  greater 
extent  the  advantages  which  street  railway  parks  bring  in  the  way 
of  increased  traffic,  and  that  the  expenditure  of  a  small  amount  of 
money  in  entertaining  people,  after  they  reach  the  parks,  is 
money  well  invested  in  the  returns  from  passengers  carried. 

"The  common  trouble  with  entertainments  of  this  class  is  that 
one  kind  of  amusement  is  often  supplied,  to  the  exclusion  of 
others.  There  are  three  elements  in  entertainments  of  this  char- 

acter, and  each  should  be  represented  in  every  bill  of  this  class. 
They  are  music,  gymnastics  and  comedy.  A  performance  made 
up  largely  of  any  one  of  these  elements  to  the  exclusion  of  the 
others  will  prove  monotonous  to  the  majority  of  the  public. 
The  next  most  important  consideration  to  be  borne  in  mind  is  to 
supply  in  the  afternoon  an  entertainment  which  will  appeal  to 
ladies  and  children,  for  they  make  up  a  large  majority  of  the  at 
tendants  at  that  time,  and  in  the  evening  one  for  the  general  pub- lic. 

"All  entertainments  at  summer  resorts  should  be  given  as 
much  as  possible  in  the  open  air.  The  ordinary  appurtenances 
of  the  theatre,  such  as  an  inclosed  hall,  and  even  scenery,  are  not 
only  unnecessary,  but  inadvisable.  People  who  visit  these  resorts 
wish  the  open  air,  and  do  not  wish  to  attend  a  theatre,  which 
they  can  do  at  home,  and  in  the  winter.  The  ideal  place  for  an 
open  air  theatre  is  on  the  side  of  a  hill,  where  the  declivity  forms 
a  natural  amphitheatre,  preferably  where  a  grove  or  clump  of  trees 
shades  the  seats,  and  where  there  is  an  attractive  background  for 
the  stage.  The  latter  should  be  an  elevated  platform  measuring 
about  25  ft.  by  35  ft.,  and  should  be  very  strongly  built,  so  that 
there  will  be  no  spring  to  it  and  so  that  it  will  not  give  under 
heavy  gymnastic  exhibitions.  A  good  stage  of  this  character, 
with  chairs  or  benches  for  seating  2500  people,  can  be  built  for 
about  $500. 

"Another  common  mistake  in  entertainments  of  this  character 
is  to  charge  an  admission  fee.  It  is  here  that  the  theatrical  idea 
again  comes  into  conflict  with,  and  will  destroy,  the  benefits  of 
the  out-door  entertainment.  The  thought  of  a  free  entertainment 
is  a  most  popular  one  to  most  people,  and  the  increased  traffic 
receipts  should  be  depended  upon  to  defray  the  expenses  of  the 
entertainment.  If  deemed  advisable,  a  small  charge  can  be  made 
for  reserved  seats,  but  there  should  be  no  charge  for  general  ad- 

mission. It  is  easy  to  see  that  a  large  attendance  will  result  from 
attractions  of  this  character.  As  an  instance  I  might  cite  the  case 
of  Portland,  Me.  Entertainments  were  supplied  last  year  by  the 
Portland  (Me.)  Railroad  Company,  in  its  park,  and  drew  to  the 
park  in  one  week  49,000  people,  although  the  population  of  Port- 

land, according  to  the  census  of  1890,  was  only  36,400,  and  the 
city  is  well  supplied  with  pleasure  resorts.  The  attendance  on 
other  weeks  was  nearly  as  large. 

"The  cost  of  entertainments  varies,  of  course,  entirely  with  the 
wishes  of  the  railway  company,  but  ranges  approximately  from 
$250  to  $500  per  week.  This  covers  from  twelve  to  fourteen 
shows  per  week,  lasting  about  an  hour  and  a  quarter  to  an  hour 
and  a  half.  This  time,  I  might  mention,  has  been  found  by  prac- 

tice, to  be  the  most  desirable  length  for  entertainments  of  this 

character." 
Mr.  Gorman  numbers  among  his  performers  each  year  about 

200  people,  divided  into  companies  of  from  ten  to  fifteen  people 
each,  and  is  prepared  to  take  contracts  for  supplying  amusements 
to  street  railway  parks  for  any  length  of  time.  With  each  com- 

pany is  a  musical  director  and  manager,  who  takes  charge  of  all 
the  business  details.  For  the  coming  season  he  has  already 
closed  contracts  to  supply  attractions  to  the  owners  of  street  rail- 

way parks  in  the  following  places:  Portland,  Me.;  Salisbury 
Beach,  near  Amesbury,  Mass.;  Lynnfield,  Mass.;  Newport,  R.  I.; 
Bridgewater,  Mass.;  Southbridge,  Mass.;  Worcester,  Mass.;  Law- 

rence, Mass.;  Haverhill,  Mass.;  Auburndale,  Mass.,  and  Concord, 
N.  H. 



May,  1898.] STREET  RAILWAY  JOURNAL. 

285 

Fireworks  as  Attractions  at  Parks 

An  exhibition  of  fireworks  for  attracting  the  public  to  street 
railway  parks  possesses  a  number  of  very  excellent  features.  An 
entertainment  of  this  kind  can  be  given  entirely  in  the  open  air. 
it  is  nearly  always  in  season  and,  what  is  still  more  important,  an 
excellent  exhibition  can  be  given  with  a  very  moderate  expendi- 

ture. The  Pain's  Fireworks  Company,  which  has  made  a  special- 
ty of  the  manufacture  of  fireworks  for  many  years  past,  has  now 

taken  up  the  work  of  providing  exhibitions  particularly  well 
adapted  to  the  use  of  street  railway  managers  at  pleasure  parks. 
Many  varieties  of  entertainments  along  this  line  have  now  been 

designed  by  this  company,  ranging  from  an  exhibition  consisting 
of  a  few  roman  candles  and  flower  pots,  to  a  colossal  fire  picture, 
each  a  handsome  return  for  the  amount  of  money  expended.  The 

exhibitions  made  by  Pain's  Fireworks  Company  at  Manhattan 
Beach  have  secured  for  this  company  a  world-wide  reputation. 
"The  Last  Days  of  Pompeii,"  "The  Siege  of  Sebastopol,"  "The 

cent  of  the  people;  that  over  one  hundred  thousand  people  went  to 
Niagara  to  see  the  fireworks  at  the  opening  of  the  new  bridge  at 
Niagara;  that  the  company  owning  Willow  Grove  Park,  Phila- 

delphia had  an  enormous  increase  in  its  transportation  during  the 
fireworks  there,  and  that  at  every  great  celebration  at  which  Pain 
has  exhibited  the  railways  are  the  beneficiaries. 
The  accompanying  illustration  gives  an  idea  of  a  recent  exhi- 

bition of  Pain's  fireworks,  given  at  the  Girard  Avenue  Bridge,  in Philadelphia,  July  4,  1897. 

Pain's  Fireworks  Company,  after  considerable  experimenting, 
recommends  for  street  railway  parks  an  exhibition  lasting  about 
fifty  minutes.  It  should  have  its  proper  proportion  of  batteries 
of  colored  stars,  spreaders,  showers,  floating  stars,  rockets  of  vari- 

ous kinds,  bombs,  packet  fires,  shells,  etc.,  and  set  pieces.  The 
latter  are  made  according  to  the  wishes  of  the  purchaser,  but  a 
very  good  display  can  be  had  for  a  very  reasonable  cost.  All 
during  this  Summer  the  Pain's  Fireworks  Company  gave  displays 
at  Pleasure  Bay  for  the  Atlantic  Coast  Electric  Railway  Company, 
and  in  appreciation  of  these  exhibitions  the  treasurer  of  the  latter 

Fl REWORKS  AT  GIRARD  AVENUE  BRIDGE,  PHILADELPHIA 

Capture  of  Vera  Cruz,"  "The  Carnival  of  Venice,"  and  "Japan 
and  Ch^na"  are  among  the  productions  that  are  especially  well known. 

If  the  pleasure  resort  be  near  the  water,  or  has  a  lake  of  any 
size,  a  night  of  water  fireworks  is  a  novelty  which  will  prove  very 
attractive.  This  display  can  be  given  with  the  fireworks  alone  or 
with  the  introduction  of  a  water  pantomime,  which  is  very  funny 
and  amuses  the  young  people  immensely.  Such  a  show  with  day- 

light fireworks  is  interesting  for  an  afternoon  programme. 
Now  that  we  are  having  such  stirring  times,  an  evening  of  set 

pieces  is  particularly  in  season.  Almost  any  subject  of  the  day 
can  be  given.  Patriotic  mottoes  and  scenes  of  battles  or  sea  fights 
can  be  displayed  with  a  wonderful  degree  of  accuracy.  For  in- 

stance, the  ships  of  the  American  navy  or  portraits  of  the 
leading  men  can  be  given  with  absolute  faithfulness  as  to  detail. 

The  American  flag  floating  in  the  air  is  one  of  Pain's  patents,  and 
never  fails  to  arouse  great  enthusiasm. 

It  is  interesting  to  note  in  this  connection  that  over  a  million 
people  witnessed  the  water  parade  during  a  recent  political  cam- 

paign in  New  York,  and  that  the  railway  companies  carried  90  per 

company  wrote  as  follows:  "The  displays  of  Pain's  Fireworks Company  at  Pleasure  Bay,  N.  J.,  during  the  past  season  were 
eminently  satisfactory  both  to  our  company  and  to  the  thousands 
who  enjoyed  them."  Speaking  of  the  value  of  the  fireworks  to 
Manhattan  Beach  in  a  recent  letter  to  Mr.  Pain,  Austin  Corbin,  one 
of  the  owners,  said:  "In  closing  with  you  your  contract  for  the 
coming  season,  I  take  pleasure  in  assuring  you  of  the  satisfaction 
we  all  feel  in  the  continuance  of  your  connection  with  Manhattan 
Beach.  During  the  past  twenty  years  you  have  constantly  raised 
the  standard  of  your  pyrotechnic  displays  to  meet  the  advancing 
requirements  of  the  public;  and  in  making  our  arrangements  with 
you  from  year  to  year,  we  have  never  troubled  ourselves  as  to 
what  you  had  decided  to  produce,  or  how  you  intended  to  pro- 

duce it,  so  certain  did  we  feel  that  your  efforts  would  be  directed 
to  attain  the  highest  degree  of  artistic  merit.  The  best  evidence 

that  the  popularity  of  'fireworks'  has  not  diminished,  and  that 
you  command  as  hearty  a  welcome  as  ever  from  the  American 
public,  appears  in  the  result  of  last  summer,  when,  although  the 
country  had  not  yet  recovered  from  its  recent  financial  depres- 

sion, your  receipts  exceeded  those  of  any  previous  year." 
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A  Furnace  Adapted  for  Cheap  Fuels  and  Prevention 
of  Smoke 

The  inducements  for  using  low  grade  coals,  such  as  "dust," 
culm,  coal  washings,  slack,  locomotive  cinders,  etc.,  are  fre- 

quently very  great,  particularly  in  the  mining  States,  where  the 
refuse  of  mines  can  often  be  obtained  at  almost  the  bare  cost  of 
cartage.  Nevertheless,  difficulty  is  sometimes  found  in  burning 
these  cheap  fuels  to  advantage,  and  special  furnaces  have  to  be 
devised  for  the  purpose.  These  furnaces  are  frequently  subject  to 
rapid  depreciation  of  the  grate  bars  and  overheating,  due  to  the 
formation  of  clinkers,  and  the  matter  of  properly  designing  a  fur- 

nace is  one  of  considerable  difficulty. 
A  furnace  for  this  purpose,  which  has  met  with  much  success 

in  Great  Britain  and  the  continent  of  Europe,  is  manufactured  by 
Meldrum  Brothers,  of  England,  and  is  illustrated  herewith.  Over 
6000  Meldrum  furnaces  of  this  general  type  have  been  installed, 
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era 

FIG.  1.— FIRE  BARS  FOR  CHEAP  FUEL 

and  it  is  claimed  that  the  objects  sought  for  have  been  accom- 
plished in  practically  every  instance.  It  is  designed  on  the  prin- 

ciple that  cheap  fuels  can  only  be  burned  with  good  results  when 
the  bars  are  close  together  and  the  air  is  supplied  under  consid- 

erable pressure — a  pressure  much  beyond  the  power  of  any  chim- 
ney draught,  and  the  whole  air  supply  is  so  controlled  by  means 

of  a  steam  jet  that  the  fire  may  be  forced  or  slackened  at  will 
entirely  independent  of  atmospheric  conditions. 

The  special  form  of  fire  bar  is  shown  in  Fig.  i.  These  bars  are 
made  interlocking  to  prevent  displacement,  and  are  spaced  about 
one-sixteenth  of  an  inch  apart,  so  that  nothing  but  the  finest  dust 
will  fall  through.  The  steam  used  for  injecting  the  air  preserves 
the  fire  bars  and  prevents  the  clinkers  from  adhering  to  them, 
while  a  looseness  and  porosity  of  clinker  is  brought  about  so  that 
the  air  passes  through  the  whole  body  of  fuel,  and  not  in  the 
small  eruptions  common  in  fires  worked  with  fan  draught.    It  is 

FIG.  2,— STEAM  JET  BLOWER 

claimed  that  so  perfectly  is  this  done  that  the  bars  last  three  or 
four  times  as  long  as  the  bars  of  an  ordinary  furnace  using  nat- 

ural draught. 
Forced  draught  effects  great  economy  in  steam  production.  The 

sharper  the  draught  the  more  thoroughly  are  the  gases  mixed, 

less  excess  of  air  being  used  over  the  theoretical  quantity  required, 
than  with  natural  draught;  the  temperature  of  the  products  of 
combustion  is  higher;  their  volume  and  velocity  through  the  flues 
is  less;  and  there  is  consequently  a  better  transmission  of  heat 
through  the  boiler  surfaces.  In  burning  one  pound  of  coal  it  is 
theoretically  necessary  to  furnish  about  12  lbs.  of  air  to  bring 
about  combustion,  and  practically,  with  natural  draught,  24  lbs, 
while  with  forced  draught  only  18  lbs.  is  required.  Now,  if  we 
could  obtain  a  temperature  of  4000  deg.  with  the  theoretical  air 
requirements,  12  lbs.  per  pound  of  coal,  we  could  obtain  but  2000 
deg.  F.  with  natural  draught  using  double  this  quantity,  while 
with  forced  draught,  using  but  50  per  cent  more  we  should  obtain 

FIG  3.— THE  MELDRUM  FURNACE 

3000  deg.  This  shows  clearly  the  advantages  of  forced 
over  natural  draught; — to  reduce  the  loss  sustained  by  the  admit- 

tance of  the  excess  air. 

The  steam  jet  blower,  which  is  the  special  feature  of  the  Mel- 
drum furnace,  is  the  result  of  long  and  patient  experiment,  over 

1000  tests  having  been  made  before  the  present  shape  was  arrived 
at,  and  it  is  believed  by  the  manufacturers  that  any  deviation  from 
this  shape  would  at  once  reduce  the  efficiency  of  the  plant.  The 
ash  pit  is  closed  by  an  iron  plate,  in  which  is  a  small  door  for 
removing  the  ashes.  The  blowers  are  secured  to  this  plate  and 
project  under  the  grate,  as  shown  in  Fig.  2.  The  steam  connec- 

tions to  the  blowers  are  made  through  the  boiler  front  in  the 
steam  space,  as  shown  in  Fig.  3  and  the  steam  is  regulated  by  a 
valve  and  cock.  The  whole  arrangement  is  self  contained,  and  has 
no  projecting  parts  in  the  way  of  the  fireman.  The  ash  pit  is 
airtight  and  the  only  exit  for  the  combined  steam  and  air  is 
through  the  bars,  so  that  the  pressure  and  amount  can  be  regu- 

lated by  the  stoker  to  suit  the  thickness  of  the  fire  and  the  class 
of  fuel  to  be  consumed.  Moreover,  if  there  are  periods  during 
the  day  when  a  specially  heavy  duty  from  the  boilers  is  required, 
as  is  usual  in  street  railway  work,  their  evaporative  power  may 
be  rapidly  increased  and  maintained,  sometimes  to  the  extent  of 
25  per  cent  or  more,  by  increasing  the  rate  of  combustion,  and  in 
consequence  the  necessity  of  firing  up  additional  boilers  is  ob- 

viated. The  steam  for  actuating  the  blower  is  superheated  and 
perfectly  dried  before  using,  and  by  this  means  the  efficiency  of 
the  blower  is  materially  increased  and  danger  from  m&sture 
in  the  boiler  flues  overcome.  The  method  of  drying  the  steam  is 
shown  in  Fig.  3.  The  pressure  arising  from  the  combined  air 
and  steam  jet  does  not  extend  further  than  the  ash  pit  and  through 
the  fuel,  which  is  just  the  place  where  perfect  combustion  and  a 
higher  temperature  of  flames  can  be  obtained.  After  passing  over 
the  bridge,  the  gases  travel  through  the  boiler  flues  at  the  ordi- 

nary rate  of  chimney  draught.  The  Meldrum  steam  jet  blowers 
are  very  quiet  in  action,  but  when  desired,  it  can  be  arranged  to 
make  them  practically  noiseless  by  drawing  in  air  from  below 
the  foot  plates,  as  shown  in  Fig.  4. 
Smoke  prevention  is  a  special  feature  of  the  Meldrum  furnace. 

This  is  accomplished  by  the  introduction  of  air  into  the  furnace 
gases  over  the  fire  in  such  a  way  and  in  such  quantities  as  to  bring 
about  nearly  perfect  combustion.  The  air  supply  is  taken  from  the 
ash  pit,  passes  through  a  valve  in  the  dead  plate  over  the  fire,  and 
is  thoroughly  mixed  with  the  gases  carrying  the  half  consumed 
carbon.    A  number  of  very  notorious  chimneys  have  been  practi- 
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cally  freed  from  smoke  by  the  use  of  the  Meldrum  furnace.  In, 
some  cases  where  six  large  furnaces  discharged  into  a  chimney 
only  2  ft.  6  in.  square,  and  where  120  to  150  tons  of  coal  were 
burned  per  week,  continuous  observations  taken  every  two  weeks 
showed  that  the  total  dense  smoke  readings  averaged  only  thirty 
seconds  per  day.  In  this  matter  of  smoke  prevention  the  manu- 

facturers make  special  provision  to  suit  each  case  after  a  careful 
study  of  the  conditions,  and  are  always  willing  to  guarantee 
results. 
Remarkable  economies  appear  to  have  been  accomplished  by 

the  use  of  the  Meldrum  furnace  in  Great  Britain.  The  following 
table  shows  four  examples  of  the  reduction  in  cost  of  fuel  for 
evaporating  1000  gallons  of  water,  brought  about  by  its  use  with 
cheap  fuels.  In  addition  to  these,  examples  can  be  cited  of  in- 

creased steaming  power  with  the  same  fuel,  coming  from  the  in- 
troduction of  the  Meldrum  furnaces,  such  as  35  per  cent  in  Marple, 

55  per  cent  in  Hartlepool  and  63  per  cent  in  Glaenavon. 

nishing  Vulcabeston  repair  parts,  such  as  new  commutator  rings, 
bushings  for  brush  holders  and  controller  pieces,  after  its  exclu- 

sive design;  also  molded  mica  and  "Monarch"  insulating  pieces. 
Full  details  of  prices  for  the  Westinghouse  No.  28  H  and  No.  38 
controllers  are  also  given.  Prices  and  particulars  of  the  "H.  W. 
J."  electric  car  heaters  and  the  Electrotherm  are  given  at  the  end 
of  this  compact  and  attractive  booklet,  which  is  just  the.  right 
size  for  keeping  handy  for  use  or  carrying  in  the  pocket. 

Street  Car  Curtains 

Since  the  use  of  railway  curtains  has  superseded  the  use  of 
the  old-time  slat  blinds  so  generally,  the  curtain  manufacturers 
as  well  as  the  curtain  users  have  constantly  endeavored  to  procure 
some  serviceable  and  attractive  material  of  which  these  curtains 
could  be  made. 

Such  a  large  demand  has  been  created  that  the  attention  of  ex- 
perts in  the  textile  line  has  been  called  to  the  matter,  with  the 

result  that  waterproof  materials  of  several  different  kinds  have 
been  placed  upon  the  market.  About  five  years  ago  the  E.  T. 
Burrowes  Company  placed  before  the  trade  its  waterproof 
curtain  material,  Oakette.  The  sale  of  this  material  has  gradu- 

ally increased,  until,  at  the  present  time,  it  is  being  used  in  im- 
mense quantities  by  steam  and  street  railways;  also  for  yachts, 

steamboats  and  war  vessels.  The  United  States  Navy  has 
equipped  several  of  its  best  warships  with  Oakette. 

Oakette  is  made  of  a  single  thickness  of  heavy  material,  with  the 
waterproof  substance  applied  directly  to  it;  this  waterproof  ma- 

terial permeates  the  whole  texture  of  the  goods.  Oakette  cannot 
be  scratched  or  marred  with  the  finger  nail;  the  surface  is  hard; 
it  is  non-absorbent,  waterproof,  dustproof,  greaseproof,  stain- 
proof  and  may  be  washed  with  water  and  sponge,  is  not  affected 
by  heat  or  cold,  will  not  fade  and  is  particularly  durable. 
The  E.  T.  Burrowes  Company  can  furnish  this  material  with 

any  pattern  of  face.  The  line  that  it  carries  has  been  gotten 
out  carefully  and  with  particular  reference  to  the  needs  of  the 
trade.    The  patterns  are  mostly  symmetrical;  the  colorings  are 

Place. Type  of Furnace. 
Kind  of Fuel. 
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1,000  
galls. 

Manchester Ordinary Steam  Coal 
I2.50 

8 
#'■37 

do. Meldrum Coke  Dus .25 

6i 

.68 

do. do. Pan  Breeze Nil 3 
Nil. 

Blaydon-on-Tyne 
Ordinary Steam  Coa 

2.50 

8.9 

1.25 

do. Meldrum Coke  Dust .41 5.5 
.33 

Birmingham Ordinary Steam  Coal 

1-37 

7-5 
.81 

do. Meldrum Coke  Dust .08 4 
10 

Leicester Ordinary Steam  Coal 

2.25 

6.8 

1.47 

do. Meldrum 

Siac'< 

1  .25 7 

.79 

With  the  belief  that  there  is  a  large 
field  in  the  United  States  for  the 
Meldrum  furnace,  particularly  in 
connection  with  electric  light  and 
street  railway  power  plants,  Meldrum 
Brothers  have  appointed  as  their 
American  representative  Alfred  Hen- 

dricks, with  headquarters  in  New 
York  City,  and  full  information,  es- 

timates and  guarantees  will  be  fur- 
nished by  him. 

Catalogue  of  Insulating;  Materials 

The  new  price  list  of  insulating 
materials  just  published  by  the  H.  W. 
Johns  Manufacturing  Company  is 
larger  than  that  of  any  previous  edi- 

tion issued  by  that  concern.  In  trol- 
ley line  accessories  several  additions 

have  been  made  to  the  former  long 
list  of  insulators  and  supplies. 
Among  these  are  the  cap  and  cone 
styles  complete,  third  rail  insulators, 

splicing  sleeves  and  clips  for  "Fig- 
ure 8"  wire,  the  Hartford  sec- 
tion insulator,  trolley  wheels,  the 

"All-Steel"  trolley  bracket  arms 
and  sundry  supplies.  The  Johns 
Company  has  long  been  known  for 
the  superior  quality  of  its  trolley 
construction  and  insulating  materi- 

als, and  the  additions  noted  add  still 
further  to  the  completeness  of  its 

line  of  specialties.  This  company's 
new  "H.  W.  J."  arc  lamp  hanger, 
constructed  after  the  principle  em- 

bodied in  the  Giant  strain  insulator,  is 
length  in  the  new  catalogue. 

The  catalogue  especially  calls  the  attention  of  the  railroad  com- 
panies to  the  fact  that  this  company  makes  a  specialty  of  fur- 

FIG.  4— FURNACES  WITH  NOISELESS  BLOWERS 

lustrated  and  described  at those  which  are  best  adapted  for  service  to  which  they  would 
be  put;  no  attempt  has  been  made  at  dainty  colorings  or  fancy 
patterns,  but  these,  of  course,  can  be  supplied  if  anybody  requires 
them. 
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"Watt-Meters  for  Storage  Batteries 
The  increasing  application  of  storage  batteries,  consequent  on 

their  perfection,  to  electric  light  and  railway  station  use,  as  well 
as  to  street  cars,  motor  carriages,  electric  launches,  etc.,  where 
u  portable  source  of  power  is  requisite,  has  led  the  General  Elec- 

tric Company  to  develop  a  special  type  of  meter,  which  will  show 
at  a  glance  the  amount  of  energy  available  in  the  battery.  The 
Thomson  recording  storage  battery  meter  resembles  in  general 
appearance  the  standard  Thomson  recording  wattmeter,  and 
is,  in  fact,  a  development  from  it,  the  mechanism  being  almost 
exactly  similar.  The  accuracy  and  durability  characteristic  of  the 
standard  type  have  both  been  maintained,  while  additional  precau- 

tion is  provided  against  injury  from  shock  or  vibration.  The 

Heywood  Bros.  &  Wakefield  Company  also  manufacture  a  num- 
ber of  other  styles  of  street  car  seats,  all  of  which  are  fitted  with 

steel  protecting  disks.  These  seats  are  manufactured,  both  with 
single  support,  to  be  fastened  to  the  floor  of  the  car  only,  or  they 
can  be  supplied  to  fasten  to  the  side  of  the  car  and  can  be  supplied 
with  or  without  arms,  as  desired.  These  seats  can  also  be  fur- 

nished in  rattan,  imitation  of  leather,  or  plush,  if  desired. 

Electric  Heaters 

The  accompanying  illustrations  show  the  recent  improvements 
which  have  been  made  in  the  "  H.  W.  J."  electric  heaters,  which 
are  manufactured  by  the  H.  W.  Johns  Manufacturing  Company. 
These  heaters  have  been  on  the  market  for  a  number  of  years 

WATTMETER  FOR  STORAGE  BATTERIES 

meter  is  provided  with  a  single  indicating  needle  moving  over  a 
horizontal  semi-circular  dial. 

The  essential  requirement  for  a  storage  battery  meter  is  that  the 
armature  shall  rotate  in  either  direction  and  give  equally  accurate 
readings  in  both.  In  this  meter  this  requisite  is  fully  pre- 

served. The  reading  of  the  meter  represents  not  the  amount 
of  energy  put  into  the  battery,  but  the  amount  available, 
and  'when  the  needle  points  to  zero  on  the  dial,  it  shows  that 
the  battery  is  completely  discharged. 

For  motor  carriage,  street  car  and  electric  launch  service  a 
meter  of  this  character  is  a  most  necessary  adjunct.  Without  it 
the  operator  is  absolutely  ignorant  of  the  power  upon  which  he 
can  depend,  and  would  run  serious  risk  of  finding  himself  at  a 
standstill  far  from  home  with  no  means  of  getting  either  forward 
or  backward  without  recourse  to  some  mechanical  method. 

These  meters  are  manufactured  with  any  desired  percentage  dif- 
ference between  charging  and  discharging  rates,  and  in  all  of  the 

standard  sizes  in  which  two-wire  Thomson  recording  wattmeters 
are  built.  Since,  however,  this  percentage  varies  in  almost  every 
case,  the  General  Electric  Company  manufactures  them  only  to 
order.  One  size,  that  reading  to  50  amps.,  however,  may  be  con- 

sidered as  standard,  and  will  be  more  promptly  furnished  than 
any  other. 

NEW  TYPE  OF  CAR  SEAT 

and  now  are  extensively  used  by  many  of  the  leading  street  rail- 
way companies  throughout  America  and  Europe.  The  principal 

advantage  claimed  for  the  "  H.  W.  J."  heaters  is  that  they  possess 
a  very  large  radiating  surface  for  the  heat  generated,  thus  avoid- 

ing very  hot  or  overheated  wires  or  surfaces  and  unsafe  tem- 
peratures. Another  feature  about  these  heaters  is  that  all  the 

heaters  in  the  car  are  in  operation  at  the  same  time.  They  heat 
the  car  equally  from  end  to  end,  and  furnish  the  most  effective 
and  economical  distribution  of  the  heat  throughout  the  car.  The 

New  Type  of  Car  Seat 

The  accompanying  illustration  shows  a  new  type  of  seat  for 
street  cars,  which  is  manufactured  by  Heywood  Bros.  &  Wake- 

field Company.  This  seat  is  known  as  the  Henry  seat,  and  a  num- 
ber of  strong  features  are  claimed  for  it.  It  is  very  simple  in  con- 

struction, and  has  very  few  different  parts.  The  back,  which  is 
upholstered  with  springs  on  both  sides,  is  reversible  in  two  ways. 
It  swings  over,  permitting  both  sides  to  be  used,  and  also  when 
the  top  of  back  becomes  soiled  or  worn,  it  can  be  reversed,  bring- 

ing the  bottom  edge  to  the  top  by  simply  removing  four  screws. 
In  this  way,  all  the  upholstery  wears  evenly  and  really  gives  double 
service.  This  is  a  very  strong  feature.  As  will  be  seen  from  the 
illustration,  the  springs  in  the  seat  are  provided  with  steel  disks. 
These  disks  prevent  the  springs  from  cutting  or  injuring  in  any 
way  the  covering  of  the  seat. 

NEW  PANEL  HEATER 

switch  which  is  provided  with  these  heaters  and  which  is  shown 
herewith  admits  of  the  most  perfect  regulation  to  suit  the  require- 

ments of  the  weather  and  the  comfort  of  the  passengers. 
The  heaters  are  attached  to  the  faces  of  the  seat  panels  by 

screws  and  special  separating  washers  of  waterproof  asbestos 
are  furnished  to  provide  an  open  ventilating  space  %-in.  wide 
between  the  panel  face  and  back  of  heater.  Connections  are 
readily  made  with  the  heater  terminals  by  leading  wires  through 
small  holes  bored  in  the  panels  and  all  wiring  is  concealed  back 
of  the  panels  under  the  seats.  No  cutting  of  woodwork  is  nec- essary. 

SWITCH  FOR  HEATtR 

With  the  "  H.  W.  J."  switch  three  degrees  of  regulation  are 
furnished.  The  switch  is  a  double  brake  knife  switch,  specially 
designed  to  meet  in  the  most  practical  manner  the  requirements 
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of  simplicity,  high  insulation  and  durability  with  ample  contact 
surfaces  and  length  of  brake  to  prevent  destructive  arcing  under 
the  highest  voltage  of  the  trolley  line.  lis  action  is  positive  in 
all  cases.  Closing  the  knife  blade  automatically  locks  the  switch 
in  position,  and  any  movement  of  the  regulating  handle  is  pre- 

vented until  the  knife  blade  is  released.  All  parts  are  protected 

by  a  substantial  cast  iron  cover.  Regulation  in  the  "  H.  W.  J." 
system  is  effected  not  by  cutting  out  a  number  of  heaters,  but 
by  reducing  the  amount  of  heating  surface  equally  in  all  the  heat- 
ers. 

Cars  for  Monte  Carlo,  Monaco 

The  type  of  cars  to  be  used  on  the  new  electric  railway  at 
Monte  Carlo,  Monaco,  is  shown  in  the  accompanying  engravings. 

back.  In  the  first-class  compartment  the  seats  are  upholstered 
and  covered  with  olive  plush.  In  the  second-class  compartment 
the  seats  are  of  cherry  slats  with  high  backs.  This  portion  of 
the  car  is  very  plain,  but  the  first-class  compartment  is  highly 
ornamented  and  finely  finished. 
The  car  is  mounted  on  No.  21-E  trucks.  The  side  frames  are 

made  of  solid  forgings,  and  the  outer  ends  of  the  frame  carry 
half-elliptic  springs.  At  the  axle  boxes  there  are  double  journal 
springs,  as  well  as  a  pair  of  spirals  resting  on  the  frame.  The 
combined  action  of  these  springs  gives  a  very  easy  riding  car 
body,  as  well  as  great  steadiness  of  motion.  The  truck  is  meter 
gage  and  6-ft.  6-in.  wheel  base.  It  is  fitted  with  G.  E.  53  electric 
motors.  The  wheels  are  33  ins.  diameter,  Brill  pattern  centers 
with  steel  tires.  The  car  is  fitted  with  electric,  in  addition  to  the 
ordinary  hand,  brakes.    There  are  two  sand  boxes,  two  gongs 

EXTERIOR  OF  CAR  FOR  MONTE  CARLO,  MONACO 

The  cars  are  being  built  by  the  J.  G.  Brill  Company,  and  in  many 
respects  are  unique  and  quite  out  of  the  ordinary  American  prac- 

tice. They  are  19  ft.  2  ins.  long  over  the  end  panels,  and  with 
the  4  ft.  2  ins.  platforms  measure  27  ft.  6  ins.  over  the  dashers.  The 
body  is  6  ft.  ins.  wide  at  the  sills  and  6  ft.  8J4  ins-  wide  over 
the  posts.  The  specifications  state  that  the  car  cannot  exceed  6 
ft.  10%  ins.  at  the  widest  point.  This  consequently  makes  a 
side  with  but  little  curvature.  There  are  four  enormous  windows 
to  a  side,  a  feature  specified  by  the  ownef,  m  ordering.  Short 

INTERIOR  OF  CAR  FOR  MONTE  CARLO,  MONACO 

as  the  body  is,  it  is  divided  into  two  comparf^ients,  one  for  first 
and  the  other  for  second-class  passengers,  stationary  cross-seats 
accommodate  twelve  persons  in  each  compartment.  As  will  be 
seen  from  the  interior  view,  the  seats  on  one  side  of  the  aisle  are 
designed  for  two  persons,  while  those  on  the  other  side  are  single. 
The  two  center  seats  in  each  compartment  are  arranged  back  to 

and  two  electric  headlights.  The  windows  have  a  cherry  sash 
and  spring  roller  curtains.  The  platforms  have  Brill  folding 
gates  fitted  to  each  opening.  The  total  height  from  the  head  of 
the  rail  is  10  ft.  9J/2  ins.  The  exterior  of  the  car  is  finished  in 
dark  olive  green.  The  coat  of  arms  of  the  principality  appears 
upon  the  center  of  the  window  panel.  Taken  altogether,  the  cars 
have  a  very  striking  appearance. 

New  Foundry  at  Schenectady 

The  General  Electric  Company,  in  view  of  the  constantly  grow- 
ing demand  for  apparatus  of  its  manufacture,  has  decided  to 

make  a  large  increase  in  its  manufacturing  facilities.  March  25 
the  company  placed  contracts  for  the  construction,  at  its  Schenec- 

tady Works,  of  a  new  foundry,  which  will  be  one  of  the  largest 
in  this  country.  The  present  foundry  has  been  for  some  time  en- 

tirely inadequate  to  meet  the  demands  upon  it,  and  considera- 
able  work  has  been  passed  on  to  the  admirably  equipped  foundry 
which  the  company  has  at  Lynn.  The  work  to  be  done  has,  how- 

ever, grown  even  beyond  the  capacity  of  both  the  Lynn  and 
Schenectady  foundries  working  overtime,  and  all  is  now  to  be 
concentrated  in  the  new  foundry,  construction  of  which  is  to  be 
begun  immediately. 

The  building  will  be  of  brick,  500  ft.  long  and  140  ft.  wide,  with 
an  "L"  100  ft.  by  120  ft.  The  latter  will  be  used  as  a  cleaning- 
shop.  Besides  these  main  buildings  a  number  of  sand  sheds, 
several  buildings  for  the  storage  of  foundry  material,  and  a  new- 
pattern  t^ore  house  200  ft.  long  and  80  ft.  wide  and  two  stories 
high,  will  also  be  erected.  All  combined,  the  floor  space  occu- 

pied will  be  about  12,000  sq.  ft.  Plans  are  also  under  considera- 
tion for  a  new  machine  shop,  650  ft.  long  by  165  ft.  wide,  but 

the  appropriation  for  this  has  not  yet  been  authorized. 
The  contemplated  machine  shop  will  be  devoted  almost  en- 

tirely to  very  large  machine  work.  The  size  of  the  great  gen- 
erators which  the  General  Electric  Company  has  been  manufac- 
turing has  of  late  been  increasing,  until  to-day  a  generator  of 

4000  h.p.  is  not  regarded  as  of  unusual  size.  In  fact,  generators 
of  5000  h.p.  are  now  in  course  of  design,  and  the  demand  upon 
the  shop  in  which  the  large  machinery  has  heretofore  been  built 
has  far  outgrown  its  present  proportions. 
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Device  for  Making:  Preliminary  Surveys  for  Street  Lines 

The  demand  for  a  speedy  method  of  making  preliminary  surveys 
without  the  usual  array  of  engineers  and  instruments,  seems  to 
have  been  met  by  a  device,  recently  invented  by  John  Riddell,  of 

the  General  Electric  Company's  Schenectady  works,  and  entitled 
an  instrument  for  delineating  topographical  peculiarities  and  meas- 

uring recording  distances.  It  is  small  and  compact,  and  may  be 
mounted  upon  a  bicycle  or  upon  any  wheeled  vehicle  drawn  by 
a  horse  or  pushed  by  hand  or  foot.  It  is  shown  in  the  illus- 

tration mounted  on  a  horizontal  upper  bar  of  a  bicycle  and  con- 
sists, briefly,  of  a  vertical  revolving  cylinder  carrying  the  record, 

and  a  marker  moved  upward  and  downward  by  the  inclination  up- 
ward or  downward  of  the  upper  bicycle  bar. 

The  metal  cylinder  carrying  the  paper  for  the  record  is  provided 
at  the  lower  end  with  a  worm  wheel  engaging  with  a  worm  on  a 
shaft  running  toward  the  rear  of  the  bicycle  and 
lriven  by  a  lace  belt  from  a  pulley  on  the  crank 
shaft.  Movement  of  the  bicycle  produces,  there- 

fore, revolution  of  the  record  cylinder,  which,  as 

accomplished  survey  of  49.22  miles  in  nineteen  hours  by  means 
of  a  bicycle  and  compass.  The  mapping  of  the  line  surveyed  oc- 
supied  several  hours  additional  labor.  With  a  device  of  the  char- 

acter of  that  mentioned  the  completed  topographical  profile  could 
have  been  ascertained  in  the  time  taken  to  propel  the  wheel  over 
the  length  of  the  road  surveyed. 

It  could  also  be  widely  used  by  military  engineers  and  by  bi- 
cyclists and  drivers  of  horses  or  livery  stable  keepers  in  the  de- 

velopment of  road  maps,  which,  at  present,  give  distances  only 
and  not  gradients. 

Block-Chock  Valve  Reseating  Machine 

The  value  of  a  practical  and  reliable  valve-reseating  machine  is 
now  recognized  by  engineers  everywhere,  and  the  saving  effected 
by  the  use  of  same  is  very  large,  as  about  1  lb.  of  steam  per  min- 

DEVICE  FOR  MAKING  PRELIMINARY  SURVEYS 
i 

MACHINE  FOR  RE-SURFACING  AND 
DRESSING  FLAT-SEATED  VALVE 

MACHINE  FOR  TRUING  THE  DISC  OF  A 
TAPER-SEATED  VALVE 

it  revolves,  unwinds  the  paper  for  the  record  from  a  small  drum. 
The  marker  is  mounted  on  a  nut  on  a  threaded  vertical  rod, 

movement  of  which  raises  or  depresses  the  nut  and  the  marking 
point.  The  lower  end  of  the  rod  is  fastened  to  a  horizontal  disc 
free  to  move  clockwise  or  the  reverse.  Beneath  the  disc,  and  just 
clearing  it  on  each  side,  are  two  smaller  discs,  at  each  end  of  a 
toothed  sleeve,  and  revolving  vertically.  Through  the  sleeve 
passes  the  disc  shaft,  provided  with  a  gear  wheel  meshing  into  a 
small  gear  on  the  main  shaft  driven  from  the  crank  axle. 
Suspended  beneath  the  bar  of  the  bicycle,  and  consequently  be- 

neath the  entire  machine,  is  a  pendulum  having  at  its  upper  end 
a  toothed  quadrant,  meshing  into  the  teeth  of  the  sleeve  on  the 
shaft  carrying  the  vertical  discs.  As  the  small  discs  revolve  in  the 
same  direction,  one  in  contact  with  the  large  horizontal  disc 
revolves  it  clockwise  and  causes  the  marker  to  ascend,  the  other 
counter  clockwise  depressing  the  marker.  The  nearer  the  center 
of  the  large  disc  the  small  disc  comes,  the  faster  the  former  moves 
and  the  sharper  the  angle  described  by  the  marker. 

It  will  be  seen  that  the  pendulum  hangs  vertically  whatever  be 

PART  OF  SURVEY  RECORD 

the  angle  of  inclination  of  the  bicycle.  If  the  machine  is  ascend- 
ing the  horizontal  bar  assumes  an  obtuse  angular  position  to  the 

pendulum,  the  rear  vertical  disc  is  brought  beneath  the  horizontal 
disc  and  the  marker  moves  upward;  if  a  declivity  is  descended  the 
angle  of  the  bar  and  the  pendulum  becomes  acute,  the  forward 
disc  comes  into  play  and  the  marke-  moves  downward.  On  the 
level  both  vertical  discs  are  out  of  contact  with  the  horizontal 
disc  and  the  marker  records,  a  plain  horizontal  straight  line. 

A  part  of  a  record  is  shown  herewith.  The  number  of  feet  above 
the  level  are  shown  by  the  horizontal  line,  the  distance  traveled 
by  the  length  of  the  record.  It  is  part  of  a  record  made  on  a 

wheel  ridden  from  the  gates  of  the  General  Electric  Company's 
factory  to  the  main  street  in  Schenectady. 

The  value  of  a  device  of  this  character  will  readily  be  appre- 
ciated by  Street  railway  engineers.  At  present  if  a  piece  of  road 

requires  survey,  or  the  lay  of  the  land  in  a  certain  direction  is  to 
be  ascertained,  a  system  of  survey  is  necessary,  involving  consid- 

erable time  and  labor.    Recent  mention  was  made  of  the  rapidly 

ute  will  escape  through  a  i-in.  opening,  with  1  lb.  absolute  pressure. 
The  flow  is  proportioned  to  the  pressure  carried.  A  little  leak  in 
a  steam  valve  soon  becomes  a  big  one,  and  is  a  constant  source  of 
expense.  Wendell  &  MacDuffie  are  placing  on  the  market  a  re- 

seating machine,  which  is  claimed  will  pay  for  itself  in  a  very  short 
time  by  the  amount  of  steam  saved  from  loss  through  leaky  valves. 
This  machine  is  known  as  the  Benton  valve  reseating  machine, 
and  it  can  be  attached  to  all  makes  of  valves  regardless  of  the  size 
of  thread  or  diameter  of  opening  in  the  valve  hood.  The  valve 
seat  is  cut  with  reversible  self-clearing  tools,  which  may  be  ground 
when  dull.  This  is  the  only  method  of  invariably  obtaining  a  true 
seat.  As  will  be  seen  from  the  accompanying  illustrations,  the 
attaching  device  consists  of  a  block-chuck,  with  gibs  placed  be- 

tween the  two  blocks  and  the  bar  to  take  up  the  slack.  Upon 
the  under  side  of  the  blocks  is  a  series  of  parallel  segment-shaped 
steps,  the  curved  face  of  each  step  being  threaded  to  correspond 
with  the  threads  of  valve  casings  with  which  the  steps  are  de7 
signed  to  engage.  The  screw  rod  opens  or  closes  the  chuck 
jaws.  The  Benton  outfit  includes  a  disc  dressing  device.  The 

cutters  for  dressing  tapered-seated  valve  are 
on  the  inner  opposite  edges  of  a  V-shaped 
bar.  These  cutters  or  blades  are  attached  to 
this  bar  by  means  of  screws  that  pass 
through  slots  in  the  bar,  and  thus  per- 

mit of  a  rigid  angular  adjustment  of  the 
cutters.  It  is  to  be  noted  that  the  cutters  or  blades,  by  being 
located  on  the  sides  of  said  bar,  have  their  cutting  edges  presented 
on  lines  tangential  and  not  radial  to  the  axis  of  the  valve  being 
ground.  The  result  of  this  is  that  the  cutting  edges  do  not  catch 
or  unduly  bite  into  the  valve,  and  hence  objectionable  chattering 
is  avoided  and  a  smooth,  easy  and  free  cut  is  produced. 

Electrical  Exhibition  in  New  York. 

The  Electrical  Exhibition  Company,  which  is  conducting  the 
electrical  exhibition  to  be  held  at  Madison  Square  Garden  in  May, 
1898,  has  issued  a  revised  list  giving  the  names  of  all  firms  who 
will  exhibit  at  the  coming  show.  This  list  is  corrected  up  to 
April  1,  and  contains  the  names  of  about  150  exhibitors.  The  Ex- 

hibition Company  states  that  arrangements  for  the  exhibition  are 
progressing  nicely,  and  that  the  complete  success  of  the  venture 
is  assured. 
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A  New  Steam  and  Electric  Passenger  Truck 

The  John  W.  Cloud  Company's  pressed  steel  truck  has  been 
introduced  extensively  within  the  last  year  in  steam  railway 
service.  The  patents  covering  the  construction  of  this  truck 
were  granted  to  John  W.  Cloud  and  W.  A.  McGuire,  of  the  Mc- 

Gwire Manufacturing  Company,  and  by  a  compromise  the  John 
W.  Cloud  Company  controls  the  patents  for  steam  railroad  pur- 

poses, while  the  McGuire  Manufacturing  Company  controls  the 
patents  for  electric  railway  purposes. 

The  patented  features  of  the  truck  are  as  follows:    The  method 

This  truck  is  well  adapted  to  meet  the  requirements  of  steam 
railroads  that  propose  introducing  electricity  into  their  suburban 
service.  The  long  experience  of  Mr.  Cloud  and  the  McGuire 
Manufacturing  Company  well  fits  them  for  designing  a  truck 
of  this  kind,  and  their  latest  production  should  find  a  ready  place 
in  the  market. 
The  truck  throughout  is  of  steel,  excepting  the  brake  shoes. 

The  sides  and  bolster  are  made  from  heavy  boiler-plate  steel. 
The  swinging  bolster  is  made  from  low  carbon  cast  steel.  It  was 
designed  especially  to  meet  the  modern  requirements  of  the  heav- 

iest service,  such  as  is  met  with  on  suburban  and  inter-urban  lines 

FIG.  1— SIDE  ELEVATION  OF  TRUCK 

of  mounting  the  springs  over  the  journal  box  outside  and  inside 
the  frame.  The  rocker  housing,  which  carries  the  elliptic  springs 
and  serves  the  same  purpose  as  a  swing  bolster,  or,  rather,  per- 

mits the  bolster  of  rock  laterally  with  a  motion  that  is  claimed  to 
be  easier  than  the  old  swing  hanger  style.  The  elastic  brake 
hanger,  which  combines  the  release  spring  and  is  an  absolute 
preventive  of  kicking  brakes,  which  is  so  objectionable  in  a  pas- 

senger coach.  It  will  be  noticed  that  the  position  of  the  elliptic- 
springs  is  quite  unique  in  this,  that  the  support  upon  which  they 
rest  is  suspended  from  the  transom  and  takes  up  all  the  space 
between  the  wheels  on  either  side  of  the  truck,  this  being  neces- 

sary in  electric  railway  practice  to  make  room  for  the  motors. 
The  trucks  built  by  the  McGuire  Manufacturing  Company  for  the 
Alley  Elevated  and  Brooklyn  Bridge  are  of  the  same  wheel  base, 
and  the  motors  take  up  every  bit  of  room  between  the  axles  and 
the  transoms,  so  that  there  is  not  an  unoccupied  space  of  two 
inches  in  any  part  of  the  interior  of  the  truck.    In  the  case  of 

and  on  the  elevated  railways  in  the  large  cities,  where  the  maxi- 
mum acceleration  and  the  maximum  retardation  are  the  main 

problems  to  be  solved.  In  the  accompanying  engravings  Fig.  1 
shows  a  side  elevation  of  the  truck  and  Fig.  2  shows  a  half- 
transverse  sectional  view  and  half-end  elevation. 

Safety  Devices  for  Steam  and  Power  Plants 

Accidents  which  cause  an  engine  to  run  away  or  a  steam  pipe 
to  burst  have  occurred  in  even  the  best  managed  stations,  and, 
probably  owing  to  the  higher  speeds  and  pressures  which  are  be- 

ing employed  in  steam  work,  the  number  of  these  accidents,  it  is 
alleged,  is  increasing.  However  this  may  be,  the  importance  of 
guarding  against  all  danger  is  self-evident,  so  that  the  Monarch 
engine  stop  and  speed  limit,  which  have  lately  been  perfected  and 
put  on  the  market,  are  worthy  of  study. 

FIG.  2— HALF-TRANSVERSE  SECTIONAL  VIEW  AND  HALF-END  ELEVATION  OF  TRUCK FIG.  1— ENGINE  STOP 

the  Alley  Elevated  and  Brooklyn  Bridge  all  the  springs  are  car- 
ried upon  the  outside  of  the  frame,  on  or  under  the  equalizers, 

while  in  the  Cloud  truck  it  should  be  noted  all  the  springs  are 
carried  on  the  inside  of  the  frame,  with  the  exception  of  those 
shown  in  the  cut,  over  the  journal  boxes,  and  no  equalizers  are 
used. 

The  truck  has  gone  into  use  very  rapidly  in  steam  railway 
service,  several  thousand  having  been  put  into  use  last  year. 
It  is  claimed  for  them  that  they  are  the  strongest  trucks  in  use, 
and,  while  they  are  only  5  ft.  6  in.  wheel  base,  they  ride  as  easily 
as  a  six-wheel  sleeper  coach  truck. 

The  engine  stop,  Fig.  1,  is  attached  directly  to  the  stem  of  an 
engine's  throttle  valve  by  means  of  a  sprocket  chain,  one  sprocket 
wheel  being  secured  to  the  shaft  of  the  stop  machine  while  the 
other  is  immovably  fixed  upon  the  valve  stem.  The  operating  power 
of  the  stop  is  either  gravity  (i.  e.,  a  weight),  or  a  spring.  A  very 
flexible  wire  rope  has  one  end  coiled  around  the  sheave  next  to 
the  sprocket  wheel,  which  in  turn  is  on  the  shaft  of  the  stop. 
The  other  end  of  this  rope  is  attached  to  the  weight  or  spring. 
When  the  hand  wheel  of  the  valve  is  turned  so  as  to  open  the 
throttle,  the  sprocket  chain  turns  the  shaft  in  the  Monarch  stop, 
the  rope  coils  around  the  sheave  pulley,  and  the  weight  is  lifted  or 
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the  spring  extended,  whichever  may  be  used.  By  or  before  the 
time  the  valve  is  opened  there  is  sufficient  energy  stored  in  the 
weight  or  spring  to  return  the  valve  rapidly  to  its  seat.  This 
energy  is  prevented  from  acting  by  being  held  in  check  by  a  pawl 
and  ratchet  wheel,  which  may  be  seen  just  inside  of  the  case  next 
to  the  sheave  pulley.  The  pawl  can  be  instantly  pulled  out  of 
the  ratchet  tooth,  however,  by  an  electric  clip  device.  When  this  is 
operated  the  valve  is  closed  by  the  spring  or  weight.  To  prevent 
danger  of  destruction  from  too  rapid  closing,  a  dash  pot  forms  a 
part  of  this  machine.  This  allows  a  rapid  closure  up  to  the  last 
three  turns  of  the  valve,  when  the  air  cushion  arrests  the  motion 
of  the  valve,  which  then  goes  to  its  seat  easily  but  positively. 
To  operate  this  stop  and  close  a  valve  in  five  seconds,  there- 

fore, the  engineer  has  merely  to  press  a  push  button.  Any  num- 
ber of  push  buttons  can  be  used,  and  they  may  be  placed  in  as 

many  different  positions  as  required. 
When  an  engineer  is  at  his  valve  to  stop  his  engine  he  is  di- 

rectly in  the  path  which  would  be  taken  by  the  parts  of  a  ruptured 
fly  wheel,  so  that  it  is  not  surprising  to  read  in  many  accounts  of 
fly  wdieel  accidents,  that  the  engineer  was  killed  while  shutting 

sired  style  of  dies  and  the  dies  are  adjustable  while  in  motion,  by 
means  of  a  hand  wheel,  thus  permitting  the  accurate  adjustment 
of  the  bending  or  straightening  dies  so  as  to  produce  precisely  the 
effect  desired.  The  rail  or  beam  as  it  passes  between  the  dies  is 
supported  upon  rollers  which  are  adjustable  vertically. 

A  movement  is  provided  by  which  the  ram  can  be  operated  by 
hand,  this  device  being  of  great  convenience  in  adjusting  the 
punch  to  the  die,  and  it  is  also  found  quite  convenient  for  some 
delicate  jobs  of  bending  and  straightening. 
The  machine  is  also  fitted  with  an  automatic  stop-motion 

which  causes  the  ram  or  slide  to  come  to  rest  at  any  desired 
point  of  the  stroke,  thus  leaving  the  dies  open  and  permitting  the 
careful  adjustment  of  work  before  the  machine  is  started  again. 

Several  sizes  of  this  machine  are  carried  in  stock  and  the  mak- 
ers are  prepared  to  furnish  them  of  any  desired  capacity.  The 

particular  machine  illustrated  is  adapted  for  punching  i-in.  holes 

FIG.  2— SPEED  LIMIT  FOR  ENGINES PUNCHING  AND  BENDING  MACHINE 

down  his  engine.  In  certain  cases  this  danger  has  led  the  engi- 
neer to  hesitate  before  going  to  his  throttle  to  perform  his  duty. 

With  this  stop  on  the  other  hand  a  press  button  is  placed  direct- 
ly upon  the  engineer's  desk  or  in  some  position  in  the  engine 

room  out  of  the  path  of  danger,  as  well  as  in  the  boiler  room. 
When  distant  buttons  are  pressed,  not  only  is  the  engine  shut 
down,  but  a  large  electric  gong  is  rung  in  the  engine  room,  which 
informs  the  engineer  at  once  that  trouble  has  occurred  and  that 
his  engine  is  being  stopped. 

This  stop  machine  is  by  no  means  confined  to  the  use  of  en- 
gines, as  it  is  applied  also  to  stop  valves  in  steam  pipes  where,  in 

case  of  bursting  pipes  or  fittings,  the  valve  can  be  closed  in  a  few 
seconds  by  pressing  a  distant  button.  This  may  also  be  done 
automatically  by  an  ingenious  and  simple  arrangement  which  this 
company  provides.  It  can  also  be  applied  to  water  wheels,  gas 
or  oil  engines,  or  for  stopping  the  engines  of  a  cable  railway.  In 
the  latter  case  a  small  wire  is  carried  in  the  cable  conduit,  with 
push  buttons  at  frequent  intervals. 
The  Monarch  speed  limit,  Fig.  2,  consists  of  two  governor  balls 

mounted  on  two  flat  leaf  springs.  The  flat  springs  are  secured  at 
one  end,  to  a  collar  fixed  immovably  upon  the  shaft  of  the  device. 
The  other  ends  of  these  springs  are  attached  to  a  sliding  collar 
which  moves  along  the  shaft  lengthwise.  The  position  of  the 
latter  collar  depends,  therefore,  upon  the  speed  at  which  the  gov- 

ernor shaft  is  driven,  and  when  the  speed  reaches  a  predetermined 
limit,  an  electric  circuit  is  closed  through  the  two  electric  contact 
springs,  located  immediately  over  the  sliding  collar.  This  closes 
the  engine  stop,  shutting  down  the  engine  at  once. 
The  speed  limit  is  revolved  by  means  of  a  belt  running  direct 

from  the  crank  shaft  of  the  engine  to  the  pulley  shown  on  the 
shaft  of  the  limit.  As  it  takes  but  little  power  to  run  this  device 
the  1^4-in.  flat  belt  employed  is  more  than  ample  to  secure  abso- 

lute and  positive  operation. 
It  will  be  seen  from  the  cuts  that  both  of  these  machines  are 

placed  in  compact,  neat,  and  dust  proof  iron  boxes,  locked  by 
Yale  locks,  so  that  it  is  impossible  to  tamper  with  them. 

Punching  and  Bending  Machine 

In  the  accompanying  engraving  is  shown  a  machine  manufac- 
tured by  the  Long  &  Allstatter  Company  for  use  in  punching, 

bending  and  straightening  rails,  beams,  structural  bars,  etc.  The 
punch  works  horizontally  and  the  punch  and  die  project  above 
and  clear  of  the  top  of  the  machine  so  that  flanges  can  be  punched 
close  to  the  w.eb.  An  automatic  holder  or  stripper  is  provided  for 
the  punch. 

The  bending  and  straightening  jaws  can  be  fitted  with  any  de- 

through  1  in.  thickness  of  steel  and  for  straightening  15-in. 
beams.  The  machine  is  very  compact  and  all  its  parts  work  in  the 
simplest  and  most  convenient  manner. 

Electricians'  Sheet  Insulation  Manual 

Probably  one  of  the  most  useful  and  interesting  books  of  in- 
sulation ever  gotten  out  is  now  being  mailed  to  the  electric  street 

railways  and  electrical  manufacturers  throughout  the  country  by 
the  Mica  Insulator  Company.  The  book  is  made  up  of  several 
pages  of  reading  matter,  each  one  of  which,  aside  from  the  title 
and  index  pages,  is  descriptive  of  a  sample  of  insulation  preceding 
same.  The  first  four  pages  are  given  up  to  describing  the  com- 

pany's flexible  and  extra-flexible  "Micanite"  cloth  and  paper. 
The  different  thicknesses  are  given  and  the  average  break-down 
test  runs  from  296  to  439  volts  per  mil.  These  "Micanite"  insu- 

lating cloths  and  papers  are  non-absorbent  and  remain  flexible, 
and  are  made  with  one,  two  or  three  layers  of  pure  India  sheet 
mica.  The  cloth  averages  8,  11  and  14  mils  in  thickness  respect- 

ively, while  the  paper  averages  5,  8  and  11  mils  in  thickness  re- 
spectively. 

A  Tasteful  Souvenir 

The  Sargent  Company  is  sending  its  friends  and  customers  a 
set  of  maps  showing  the  West  Indian  Islands  as  a  group,  the  Isl- 

and of  Cuba  in  particular,  and  the  world,  showing  the  relative 
positions  of  various  countries.  These  maps  are  printed  in  several 
colors  and  are  very  interesting,  particularly  at  this  time.  The 
Sargent  Company  will  be  glad  to  send  a  copy  of  these  maps  to 
street  railway  men,  or  to  users  of  steel  castings. 

A  New  Rail  Drilling  Machine 

A  new  rail  drilling  machine  is  being  placed  on  the  market  by 
the  Buda  Foundry  and  Manufacturing  Company.  This  tool  is 
specially  designed  for  use  on  street  railways  where  it  is  necessary 
to  drill  holes  from  *4  in.  to  tys  in.  in  diamefer  for  bond  wires. 
The  construction  of  the  machine  admits  of  its  being  attached  to 

and  detached  from  the  rail  in  a  moment's  time.  By  simply  throw- 
ing back  a  lever,  which  is  connected  to  a  link  motion,  the  frame 

slides  back  far  enough  to  clear  the  drill  point  from  the  ball  of  the 
rail  so  that  the  machine  is  entirely  free. 

Particular  attention  has  been  paid  to  the  designing  of  the  auto- 
matic feed.  The  driving  gear  is  a  sprocket  and  chain.  On  the 

crank  shaft  are  two  sprocket  wheels;  one  is  fastened  rigidly  to 
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the  shaft  and  revolves  with  it  and  drives  the  feed  nut  on  the  drill 
spindle;  the  other  is  placed  loosely  on  the  shaft  and  revolves 
with  it  only  when  engaged  by  a  pawl  on  the  end  of  the  shaft. 
This  wheel  when  engaged  by  the  pawl  drives  the  drill  spindle, 
thus  the  drill  spindle  and  the  feed  nut  both  revolve  in  the  same 
direction,  but  the  gearing  is  so  arranged  that  the  feed  nut  travels 
a  little  faster  than  the  drill  spindle  and  imparts  to  it  an  even  and 
continuous  feed  either  forward  or  backward  as  the  crank  is 
turned. 

Another  peculiar  feature  and  one  that  makes  the  machine  very 
desirable,  is  that  by  disengaging  the  pawl  the  sprocket  wheel 
which  drives  the  drill  spindle  remains  stationary  while  the  feed 
nut  revolves,  imparting  a  quick  forward  or  backward  movement 
to  the  drill  spindle.  The  pawl  is  disengaged  when  the  machine  is 
placed  on  the  rail,  and  by  a  few  forward  turns  of  the  crank  the 

core  being  built  up.  The  core  is  shown  in  Fig.  2.  It  is  made  up 
of  sections  of  porcelain  placed  upon  a  square  iron  bar.  The  ends 
of  the  bar  terminate  in  cross  pieces,  which  fit  in  slides  in  the  end 
of  the  case. 
The  construction  of  the  heaters  is  such  that  the  resistance  coils 

may  be  easily  cleaned  of  an  accumulation  of  dust  or  dirt  by  the 
use  of  a  jet  of  compressed  air,  thus  keeping  them  in  a  most  ef- 

ficient condition. 

The  New  Walker  Trolley 

By  reason  of  a  recent  patent  decision  in  its  favor,  the  Walker 
Company  is  again  in  a  position  to  furnish  to  its  customers  either 
roller  or  pivotal  trolleys,  as  they  may  desire,  and  has  brought 
out  an  improved  form  of  its  pivoted  trolley  which  has  been  for  sev- 

eral years  working  successfully  in  many  places.  The  well  known 
"Walker  base"  has  been  changed  but  slightly,  and  by  the  use  or 
omission  of  a  latching  device  the  base  becomes  adapted  for  either 
roller  or  pivotal  trolleys  at  will.    The  springs  on  this  trolley  base 

W8MMJIMMMMM8MIIIII8MIM 

S. ,m mittttctccccccf ii t( ct (tctcttHf Kcu'ccccu'c'r [fin •? :/::•(<  1; uw uv.  coc .iuui.auuuuuiuLiiuuiuutuautLUuiuuuLi . .  >aui 
llililllliinill  IIIImHi.mIiIi  1, 

m 

\\
  • 

RAIL  DRILL,  READY  TO  ATTACH  TO  RAIL FIG.  1  — NEW  ELECTRIC  HEATER 

RAIL  DRILL,  READY  FOR  WORK 

drill  is  moved  quickly  forward  until  it  comes  in  contact  with  the 
rail;  then  by  simply  engaging  the  pawl  the  quick  feed  is  cut  out 
and  the  slow  automatic  feed  is  brought  into  action  until  the  hole 
is  drilled.  The  pawl  can  then  be  quickly  disengaged,  thus  cutting 
out  the  slow  feed,  and  a  few  backward  turns  of  the  crank  will  re- 

tract the  drill  bit.  The  machine  which  is  shown  in  the  accom- 
panying illustrations  is  very  simple,  being  composed  of  very  few 

parts.  It  is  very  light  and  the  feed  nut  is  mounted  on  ball  bear- 
ings to  reduce  the  friction  of  the  thrust. 

New  Type  of  Electric  Heater 

The  Safety  Car  Heating  &  Lighting  Company  has  recently  de- 
veloped and  placed  upon  the  market  a  new  type  of  electric  heater 

-  for  street  cars.  The  manufacturers  think  they  have  succeeded  in 
producing  a  heater  which  is  compact,  strong  and  durable,  de- 

signed to  stand  the  wear  and  tear  of  service,  and  which  has  an 
unusual  efficiency  due  to  the  freedom  of  air  circulation  through 
and  around  the  heating  coils. 

In  appearance  the  heaters  are  highly  ornamental  and  in  keep- 
ing with  the  finish  of  modern  cars,  and  in  operation  they  produce 

a  large  volume  of  moderately  heated  air,  bringing  all  the  portions 
of  the  car  to  a  uniform  temperature.  The  general  appearance  of 
the  heater  is  shown  in  Fig.  1. 
The  heater  proper  consists  of  a  resistance  coil  of  non-oxidiza- 

ble  wire,  which  is  wrapped  back  and  forth  around  the  core,  the 

/ 

FIG.  2— CORE  OF  ELECTRIC  HEATER 

serve  two  purposes.  The  main  spring  provides  for  an  upward 
pressure  of  the  wheel  on  the  wire,  and  the  auxiliary  spring  pre- 

vents a  too  sudden  upward  motion  of  the  pole  in  case  the  wheel 
comes  off  the  wire.  These  two  springs  are  carefully  proportioned 
and  adjusted  to  serve  their  respective  purposes.  It  will  be  readily 
seen  that  this  base  is  so  constructed  as  to  allow  the  wheel  to  run 
close  to  the  top  of  the  car  and  to  successfully  pass  under  bridges 

FIG.  1— TROLLEY  BASE 

which  permit  the  use  only  of  the  lowest  form  of  trolley.  The 
whole  device  turns  freely  on  the  standard,  which  is  bolted  to  the 
roof  of  the  car.  The  pole  is  grasped  by  a  four-bolt  clamp,  a  great 
improvement  over  the  socket  and  set  screw  which  has  been  used 
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the  trolley  head.  If,  for  any  reason,  the  wheel  be  not  properly 
lubricated,  the  friction  resulting  heats  the  copper  plunger,  C, 
which  immediately  softens  the  grease,  causing  it  to  flow  through 
the  ducts  of  the  opposite  plunger,  where  it  restores  the  proper 
lubrication.  FF  are  brass  washers  placed  between  the  ends  of  the 
wheel  hub  and  the  fork,  G.  These  washers  are  to  prevent  the 
wheel  from  wearing  against  the  fork,  and  may  be  renewed  when 
they  themselves  are  worn  out. 
The  spindle  is  filled  with  grease,  of  varying  consistencies  ac- 

cording to  the  season,  by  means  of  a  special  lubricator,  which 
forces  it  in  through  the  screw  hole  when  the  screw,  H,  is  re- 

moved. The  spindle  once  filled,  the  wheel  will  run  several  days 
without  attention,  and  it  is  said  that  there  will  be  no  perceptible 
wear  on  the  spindle  or  in  the  wheel  hub  by  the  time  the  wheel 
itself  has  been  entirely  worn  out  by  the  trolley  wire.  The  sides 
of  the  fork,  GG,  are  curved  in  at  the  top  to  prevent  the  trollev 
wire  from  getting  between  the  wheel  and  the  fork  when  putting 
the  wheel  against  the  wire. 

The  Walker  trolley  poles  are  made  of  seamless  steel  tubing  of 
two  lengths,  11  ft.  6  ins.  and  13  ft.  respectively;  they  are  1  11-16 
ins.  at  the  base,  tapering  to  1  in.  at  the  junction  of  the  trolley  head. 
The  walls  of  the  tube  are  %  in.  thick. 

New  Planing  and  Matching;  Machine 

The  new  style  planing  and  matching  machine  shown  in  the 
accompanying  illustration  is  manufactured  by  J.  A.  Fay  &  Com- 

pany. This  machine  will  plane  one  or  two  sides  of  material  up  to  26 
ins.  wide  and  8  ins.  thick.  It  will  also  plane  two  pieces  of  uneven 
thickness  at  the  same  time  up  to  12  ins.  wide  and  8  ins.  thick,  and 
will  dress  four  sides  of  material  from  2  ins.  to  18  ins.  wide  and  8 
ins.  thick.  Flooring,  ceiling,  partition,  casing  and  base  battens 
are  produced  on  this  machine  perfectly  and  economically.  The 
cylinders  are  made  of  forged  steel  and  slotted  on  all  four  faces. 
The  journals  are  2*4  ins.  in  diameter,  machine  ground,  and  sup- 

ported in  long  connected  bearings  that  are  constructed  with  large 
oil  jumpers  for  constant  lubrication.  The  feeding  rolls  are  six 
in  number  and  7  ins.  in  diameter.    The  feeding-in  rolls  are  di- 

PLANING  AND  MATCHING  MACHINE 

by  some  makers.    There  is  a  set  screw  on  the  base  of  this  clamp 
which  may  be  forced  against  the  pole,  thus  insuring  good  contact 
The  Walker  trolley  base  is  shown  in  Fig.  1. 

The  trolley  head,  including  harp  and  wheel,  is  shown  in  the  ac- 

FIGS.  2  AND  3. -TROLLEY  HEAD 

companying  engraving,  Fig.  2.  Its  novel  design  and  many  points 
of  superiority  are  covered  by  the  Grover  patents,  which  are  owned 
by  the  Walker  Company.    It  will  be  noticed  that  the  wheel  is 

inclosed  in  the  trolley  harp,  except  where  it  projects  for  the  nec- 
essary contact  on  the  wire.  This  arrangement  effectually  prevents 

the  head  from  catching  in  any  modern  overhead  trolley  wire  con- 
struction, thereby  preventing  the  usual  destruction  to  trolley  lines 

caused  by  the  head  becoming  accidentally  entangled  in  the  wire 
hangers.  Another  advantage  is  that  the  wheel  cannot  catch  on 
top  of  the  wire  and  pull  the  line  down.  The  trolley  head  is  shown 
in  section  in  Fig.  3. 

The  wheel,  A,  is  of  phosphor-bronze,  and  the  hole  for  the  spin- 
dle is  made  with  a  standard  i-in.  reamer.  The  spindle,  B,  is 

made  of  steel,  case  hardened.  In  one  end  of  this  spindle  is  a 

small  aperture,  "  J,"  for  receiving  the  end  of  the  screw,  H,  which 
prevents  the  spindle  from  turning  in  the  fork,  G.  The  small  cop- 

per plunger,  C.  which  is  attached  to  the  wire  spring,  E,  is  placed 
on  the  inside  of  the  spindle,  projecting  upward  through  an  appro- 

priate orifice  and  bearing  against  the  wheel.  The  iron  plunger, 
D,  projects  downward  through  a  similar  orifice,  and  is  provided 
with  four  recesses  or  ducts,  through  which  the  grease  passes  to 
lubricate  the  wheel  and  spindle.  The  spring,  E,  forces  the  plun- 

gers, C  and  D,  against  the  wheel,  and  maintains  constant  electrical 
contact  between  wheel  and  spindle,  thereby  preventing  arcing  in 

vided  in  the  center,  so  that  two  pieces  of  unequal  thickness  may 
be  planed  at  one  time.  These  rolls  are  independently  weighted 
and  are  raised  and  lowered  by  means  of  hand  wheels,  their  posi- 

tion in  reference  to  the  material  being  indicated  by  an  accurate 
gauge  set  in  a  recess  in  the  roll  stands. 

Walker  Company  at  the  Electrical  Exhibition 

The  Walker  Company  will  exhibit  at  Madison  Square  Garden 
during  the  Electrical  Exposition  the  following  apparatus:  Two 
No.  20  L  motors  mounted  on  truck;  one  No.  20  L  motor,  dis- 

mantled to  show  construction;  two  No.  4A  street  car  motors, 
mounted;  one  50-k.w.  belted  alternator;  one  50-k.w.  steel  light- 

ing dynamo,  direct  connected  to  Armington  &  Sims  engine,  com- 
plete with  switchboard;  type  "  S  "  controllers,  assembled  and  dis- 

mantled; railway  switchboard  complete,  with  feeder  and  generator 
panels;  ornamental  arc  lamps;  new  Walker  recording  wattmeter 
and  a  large  display  of  photographs  of  its  apparatus.  Besides  this 
there  will  be  a  complete  section  of  the  new  underground  conduit 
with  a  Broadway  car  shown  in  operation. 
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Annual  Report  of  the  General  Electric  Company 

The  following  is  an  abstract  of  the  sixth  annual  report  of  the 
General  Electric  Company: 

president's  report. 
Schenectady,  N.  Y.,  April  25,  1898. 

To  the  Stockholders  of  the  General  Electric  Company: 
The  past  year  witnessed  a  revival  in  business  which  increased 

rapidly  in  activity  and  volume  during  its  latter  months.  In  the 
last  annual  report  attention  was  called  to  the  fact  that  your  com- 

pany began  the  year  with  less  orders  on  hand  than  previous  sea- 
sons. As  a  result  of  this  the  actual  output  of  your  work  has  been 

slightly  smaller  than  in  previous  years,  although  the  orders  re- 
ceived during  the  period  have  shown  a  marked  increase.  This 

increase  will  be  reflected  in  the  shipments  of  the  ensuing  year. 
A  careful  scrutiny  of  the  assets  of  your  company,  other  than 

its  patents,  leads  to  the  belief  that  previous  values  were  conserva- 
tively fixed  and  no  changes  of  any  significance  have  been  nec- 

essary. The  patent  account"  of  the  company  has  been  kept  at 
substantially  the  same  amount  on  its  books  since  the  organization 
of  the  company.  The  question  of  a  revaluation  of  patents  is  one 
to  which  consideration  should  be  given  at  the  proper  time. 

The  business  of  the  year,  given  in  detail  elsewhere,  has  resulted 
in  a  reduction  of  the  deficit  of  previous  years  by  $1,231,852.37. 

In  addition  to  the  purchase  of  $2,000,000  of  debentures  referred 
to  in  previous  annual  reports,  your  company  has  purchased  during 
the  year  just  ended  $2,000,000,  and  the  entire  $4,000,000  have  been 
destroyed.  Since  the  books  were  closed  $290,000  additional  have 
been  acquired  and  are  now  held  in  the  treasury  of  the  company. 
An  increase  is  shown  in  the  amount  received  from  interest  and 
dividends  from  securities  owned.  It  is  expected  that  the  income 
from  this  source  will  still  further  increase  from  year  to  year,  unless 
considerable  sales  of  such  securities  should  be  made  by  the  com- 
pany. 

The  growth  of  your  business  has  made  it  necessary  to  make  fur- 
ther expenditures  for  additions  and  changes  at  your  factories  and 

in  acquiring  much  additional  machinery.  Plans  have  been  pre- 
pared and  contracts  partially  closed  for  a  new  foundry  and  a  large 

and  important  machine  shop,  the  largest  buildings  yet  erected  by 
your  company.  In  anticipation  of  the  investment  in  the  construc- 

tion and  equipment  of  these  new  shops,  which  it  is  estimated  will 
cost  about  $500,000,  the  sum  of  $250,000  has  been  deducted  from 
the  profits  of.  the  past  year  and  carried  to  the  factory  reserve  ac- 

count. It  has  been  the  practice  of  the  company  to  write  off  the 
amounts  expended  for  additional  factory  facilities.  It  is  thought 
that  these  allowances  are  not  more  than  are  required  to  properly 
provide  for  depreciation  in  all  your  factory  plants  taken  es  a 
whole. 

At  the  annual  meeting  of  the  stockholders,  held  four  years  ago, 

the  question  of  reducing  the  company's  share  capital  in  the  man- 
ner prescribed  by  law  was  referred  to  the  directors.  Since  that 

time  the  matter  has  had  the  earnest  attention  of  your  board,  and 
it  is  their  hope  that  a  plan  will  be  submitted  for  your  consideration 
at  an  early  date,  designed  to  provide  for  a  suitable  reduction  of 
the  share  capital  of  the  company,  with  a  view  to  the  resumption 
of  dividends. 

The  patent  situation  has  not  materially  changed  since  the  last 
report  to  the  stockholders.  The  company  has  secured  many  im- 

portant patents  during  the  year,  by  inventions  of  its  engineers  and 
experts  and  by  purchase. 
One  of  the  Van  Depoele  trolley  patents  which  had  been  uni- 

formly sustained  by  the  courts  up  to  last  summer  has  been  ad- 
versely passed  upon  by  the  Court  of  Appeals  for  the  Second  Cir- 

cuit. This  decision  was  on  a  motion  for  preliminary  injunction 
and  is  not  final.  The  invention  was  an  important  contribution  to 
the  electric  railway  art,  and  no  court  has  questioned  its  great 
merit.  There  is  reason  to  believe  that  the  technical  objections 
to  the  claims  of  the  patent,  upon  which  was  based  the  decision 
of  the  Appellate  Court  over-ruling  that  of  the  Circuit  Court  in 
favor  of  the  patent,  will  be  found  upon  full  consideration  at  final 
hearing  to  be  insufficient  to  defeat  the  patent.  In  view  of  the  fact 
that  nearly  all  of  the  railway  companies  in  the  country  that  would 
be  likely  to  use  the  overhead  trolley  system  are  now  electrically 
equipped,  and  that  the  third  rail  and  underground  conduit  meth- 

ods are  being  rapidly  adopted  for  the  important  new  enterprises, 
an  adverse  decision  in  this  case  will  have  but  slight  effect  upon 
the  business  of  your  company.  Many  other  cases  based  upon 
patented  inventions  of  great  value,  including  a  number  on  the 
overhead  trolley  system,  are  being  pressed  against  infringers,  in 
which  early  and,  it  is  believed,  favorable  decisions  are  expected. 
Your  directors  desire  to  express  their  appreciation  of  the  valuable 

service  of  your  admirable  engineering  and  commercial  staff,  as  a 

result  of  whose  ingenuity  and  vigilance  the  company  has  more 
than  maintained  its  position  of  pre-eminence  in  the  varied  and 
constantly  increasing  applications  of  electricity. 

By  order  of  the  Board  of  Directors. 
C.  A.  COFFIN,  President. 

FIRST  VICE-PRESIDENT'S  REPORT. 
Schenectady,  N.  Y.,  April  19,  1898. 

C.  A.  Coffin,  Esq.,  President: 
I  submit  herewith  a  condensed  report  of  the  operations  of  the 

Sales  Department  for  the  fiscal  year  ending  January  31,  1898: 
Total  sales  (amount  billed  to  customers).  $12,396,093 
Cost  of  goods  sold,  g:neral  expenses  and 

taxes,  including  sundry  losses  and  al- 
lowances for  losses   10,896,578 

Profit  on  sales   $1,499,515 
From  this  profit  should  be  deducted  debenture  interest,  etc.,  as 

shown  in  the  report  of  the  second  vice-president. 
I  stated  in  my  last  report  that  "  the  orders  actually  booked  in 

1896  were  considerably  less  than  the  orders  secured  in  1895."  As 
a  result,  we  entered  upon  the  last  fiscal  year  with  less  unfilled 
orders  on  hand  than  usual.  Our  orders  during  the  first  six 
months  of  the  year  were  far  from  satisfactory;  the  second  six 
months  showed  a  very  marked  increase  in  orders,  and  as  we  were 
not  able  to  increase  our  output  to  such  an  extent  as  to  fill  these 
orders  within  the  limits  of  the  fiscal  year,  we  enter  upon  the  pres- 

ent year  with  a  larger  list  of  unfilled  orders  on  hand  than  ever 
before.  "  Sales  "  include  the  total  billed  amounts  for  goods  actu- 

ally shipped.  "  Orders  "  include  business  secured,  and  become 
sales  only  when  the  material  is  shipped  and  billed.    Our  sales  for 
1897  are  somewhat  less  than  our  sales  for  the  previous  year,  while 
our  orders  are  considerably  in  excess  of  the  orders  secured  in 
1896.  The  following  figures  are  based  on  orders  secured  and  not 
on  sales: 

Lighting  Department. — We  have  received  during  the  past  year 
orders  for  60,826  k.w.  capacity  of  arc  and  incandescent  lighting 
machines  as  against  orders  for  the  year  1896  of  57,476  k.w.  capac- 

ity, an  increase  of  5.8  per  cent.  Among  the  important  lighting 
contracts  secured  during  the  year  may  be  noted  the  equipment 
for  the  new  station  of  the  Brooklyn  Edison  Company  and  the 
equipment  for  the  new  station  of  the  Boston  Electric  Light  Com- 

pany. Railway  Department. — Orders  received  (money  value)  for  rail- 
way apparatus  has  shown  an  increase  of  33%  per  cent  over  1896. 

Orders  for  railway  generators  aggregated  over  60,000  k.w.  The 
average  size  of  the  railway  motor  has  increased  to  34.7  h.p.,  while 
the  average  railway  generator  for  1897  was  484.3  h.p.,  as  against 
356.3  h.p.  in  1896. 
Among  the  important  railway  contracts  secured  during  the  year 

may  be  noted,  the  equipment  of  the  Metropolitan  Street  Railway 
of  New  York  City,  the  large  motor  order  for  the  additional  ser- 

vice of  the  Boston  Elevated  Railway  (Lessees  of  the  West  End 
Street  Railway),  and  the  contract  for  the  substitution  of  electric 
traction  for  cable  traction  on  the  entire  system  of  the  Capital 
Traction  Company,  of  Washington,  D.  C.  The  development  of 
interurban  electric  railway  service  has  been  a  marked  character- 

istic of  the  past  year.  This  is  well  illustrated  in  the  Cleveland  & 
Lorain,  the  Akron,  Bedford  &  Cleveland,  and  the  Cleveland  & 
Eastern  Roads,  each  of  which  is  equipped  with  powerful  motors 
operated  at  speeds  up  to,  and  at  times  exceeding,  60  miles  per hour. 

Power  and  Mining  Department.— The  growth  of  business  in  the 
class  of  electrical  apparatus  handled  by  this  department  is  strik- 

ingly shown  by  the  following  comparison  of  orders  received  for 
various  years  past: 

Orders  for  1893  were  36  per  cent  in  excess  of  orders  for  1892 
"   1894     "    126       "  "  "  .  1893 
"   1895     "     10       "  "  "  1894 
"   1896    "     60  "  ^95 
"  1897    "     60       "  "  "  ^96 

Orders  for  direct  current  and  induction  motors  aggregated 
19,531  h.p.,  as  against  15,171  h.p.  in  1896.  Orders  for  multiphase 
generators  aggregated  49.902  h.p.,  as  against  25,007  h.p.  in  1896. 
Total  transmission  lines  installed  in  connection  with  GE  appa- 

ratus aggregated  326  miles,  as  against  232  miles  in  1896. 
Supply  Department.— The  supply  department  has  handled  114,- 

229  separate  orders  during  the  year,  or  43  for  each  working  hour. 
The  "  orders  received  "  in  1897  exceeded  by  20  per  cent  those  of 1896.  The  supply  stocks  carried  at  our  local  offices  have  been 
decreased  about  7  per  cent  during  the  year,  and  of  the  present  total 
90  per  cent  consists  of  active  supplies,  a  great  improvement  over 
previous  years. 
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The  following  are  some  of  the  principal  articles  handled  by  the 
supply  department: 
Wattmeters. — Total  number  ordered  during  the  year,  36,874,  an 

increase  of  42  per  cent  over  1896. 
Measuring  Instruments. — Total  number  ordered  during  the 

year,  3369,  an  increase  of  38  per  cent  over  1896. 
Transformers. — Total  number  ordered  during  the  year,  11,499, 

an  increase  of  36  per  cent  over  1896. 
Arc  Lamps. — Total  number  ordered  during  the  year,  24,158,  an 

increase  of  75  per  cent  over  1896. 
Sockets  and  Receptacles. — Total  number  ordered  during  the 

year,  2,357,629,  an  increase  of  36  per  cent  over  1896. 
Foreign  Department. — The  orders  of  the  Foreign  Department 

have  shown  a  gratifying  increase  over  the  orders  for  1896.  Sev- 
eral notable  contracts  have  been  placed  with  us  by  our  foreign 

companies — the  equipment  of  the  Central  London  Underground 
Railway,  and  the  equipment  of  the  street  railways  in  several  Euro- 

pean cities. 
Incandescent  Lamp  Sales. — The  incandescent  lamp  orders  for 

the  year  aggregated  6,857,239,  of  which  6,706,624  were  shipped. 
This  is  an  increase  of  about  10  per  cent  over  the  year  1896. 
The  success  of  the  sales  department  is,  in  a  great  measure,  due 

to  the  administrative  ability  and  untiring  energy  of  the  department 
managers,  and  I  desire  to  particularly  commend  their  good  work 
to  your  notice.  Respectfully  submitted, 

EUGENE  GRIFFIN,  First  Vice-President. 

THIRD  VICE  PRESIDENT- S  REPORT. 
Schenectady,  April  19,  1898. 

C.  A.  Coffin,  Esq.,  President: 
I  submit  herewith  a  report  on  manufacturing  and  engineering 

for  the  fiscal  year  ending  January  31,  1898: 
Manufacturing.' — The  percentages  added  by  the  three  factories 

to  their  raw  material  and  labor  in  estimating  factory  costs  have 
been  found  ample  to  cover  all  items  of  general  expense,  including 
a  proper  allowance  for  depreciation.  The  inventories  have  been 
taken  with  great  care  and  counted  and  valued  item  by  item.  The 
stock  is  in  excellent  condition  and  covers  only  apparatus  and 
material  for  which  the  demand  is  constant  and  active. 

The  press  shop,  mentioned  in  my  last  report  as  nearing  com- 
pletion, was  finished  and  occupied  early  in  the  year  and  its  use 

has  resulted  in  economies  which  more  than  justify  the  cost  of  its 
construction.  It  was  found  necessary  to  increase  our  testing,  as- 

sembling and  shipping  facilities  by  adding  to  our  existing  build- 
ing an  extension  of  36,000  sq.  ft.  floor  space,  admirably  adapted 

to  the  purpose  for  which  it  was  built.  We  have  added  to  our 
Schenectady  plant  about  87  acres,  a  portion  of  which  was  covered 
by  buildings  which  we  are  now  using  for  manufacturing  and 
storage  purposes.  The  growth  of  our  business,  together  with  the 
demand  for  electrical  machines  of  increased  capacity,  has  made 
inadequate  our  present  facilities  for  the  production  of  iron  castings 
and  we  are  now  constructing  a  new  iron  foundry  containing  94,000 
sq.  ft.,  which  should  be  completed  during  the  present  year.  The 
demands  upon  our  engineering  and  drafting  force  have  required 
increased  facilities,  which  have  been  provided  in  a  new  drafting 
room,  of  ample  size,  thoroughly  lighted  and  complete  in  all  its 
appointments. 

Our  increased  business  in  foreign  countries  has  disclosed  the 
fact  that  in  design,  cost  and  efficiency  our  machinery  compares 
most  favorably  with  that  of  European  manufacturers.  Valuable 
data,  drawings,  patterns  and  tools,  necessitated  by  the  large 
amount  of  special  apparatus  which  we  have  successfully  designed 
and  manufactured  in  the  past,  are  now  frequently  available  in  the 
construction  of  new  apparatus,  thus  reducing  the  cost  of  develop- 

ing such  apparatus. 
Engineering.- — The  number  of  undertakings  requiring  machin- 

ery of  large  capacity  and  special  design  has  increased  materially 
during  the  past  year.  This  has  been  due  largely  to  the  applica- 

tion of  electricity  to  the  operation  of  underground,  suburban  and 
interurban  railroads,  and  also  to  the  concentration  of  power  in 
large  units  due  to  the  demonstrated  economy  of  our  three-phase 
machinery  and  the  rotary  converter  mentioned  in  previous  re- 

ports. A  most  notable  and  imnortant  installation  is  that  of  the 
underground  Central  London  Railway,  which  we  are  equipping 
with  three-phase  generators,  rotary  converters  and  thirty-two 
large  electric  locomotives.  Another  remarkable  undertaking  is 
that  of  the  mammoth  new  station  of  the  Metropolitan  Street  Rail- 

way Company,  of  New  York.  From  this  station  enormous  elec- 
tric generators  will  operate,  through  the  medium  of  rotary  con- 

verters and  other  machinery  of  our  design  and  manufacture,  the 
electric  street  cars  throughout  nearly  the  entire  Borough  of  Man- 
hattan. 

In  my  last  report  I  called  attention  to  the  value  of  our  rotary 
converter,  a  species  of  connecting  link  between  the  alternating 

and  continuous  current  systems  which  enables  existing  continu- 
ous current  plants  to  add  the  advantage  of  alternating  current 

generation  and  economical  transmission  to  the  simplicity  and 
effectiveness  of  the  continuous  current  distribution.  The  econ- 

omies which  thus  result  from  the  substitution  of  a  single  large 
alternating  current  power  station  for  a  number  of  small  stations 
is  well  illustrated  in  a  notable  installation  of  such  apparatus  made 
during  the  past  year  by  the  Brooklyn  Edison  Company,  using 
our  three-phase  generators,  rotary  converters,  synchronous  mo- 

tors and  other  appliances. 
The  number  of  long  distance  transmission  plants  has  greatly  in- 

creased during  the  past  year,  so  that  we  have  now  a  total  gener- 
ating capacity  in  such  plants  of  over  100,000  h.p.,  and  among  these 

some  twenty  installations  are  operating  at  potentials  of  over  10,000 
volts  and  transmitting  a  total  of  some  50,000  h.p.  to  distances 
varying  from  ten  to  forty  miles.  The  5000  h.p.  plant  at  Ogden, 
Utah,  has  been  in  operation  for  nearly  a  year,  transmitting  power 
to  Salt  Lake  City,  a  distance  of  36^  miles,  at  a  potential  of  16,000 
volts.  We  have  now  under  construction  apparatus  intended  for 
the  transmission  of  over  4000  h.p.  from  a  distant  water  power  80 
miles  to  the  city  of  Los  Angeles,  Cal.,  at  a  pressure  of  33,000 
volts.  The  St.  Anthony  Falls  plant,  mentioned  in  my  last  report, 
has  been  completed  and  is  now  in  regular  operation,  furnishing 
power  to  the  street  railways  of  Minneapolis  and  St.  Paul,  Minn. 
In  the  city  of  New  Orleans,  La.,  we  shall  soon  have  in  opera- 

tion a  novel  plant  of  some  4000  h.p.,  which  will  be  used  to  oper- 
ate pumps  for  the  drainage  of  the  city.  Three-phase  machinery 

will  be  employed.  The  driving  of  all  machinery  in  cotton  mills 
and  factories  by  electric  motors  is  increasing  rapidly,  even  where 
the  original  source  of  power  is  a  steam  engine  located  in  or  near 
the  mill  or  factory  itself.  The  United  States  Navy  is  adopting  the 
electric  drive  in  place  of  steam  or  hydraulic  machinery  for  ventilat- 
ating,  pumping  and  hoisting  on  shipboard  and  for  lowering  and  ele- 

vating guns  and  for  turning  turrets  on  the  warships.  This  is  in 
addition  to  the  recognized  use  of  electricity  for  lighting  and  small 

power  work. We  shall  soon  be  operating  our  Schenectady  works  from  a 
distant  water  power.  We  have  contracted  for  a  supply  of  2000 
h.p.  from  the  Falls  of  the  Hudson  River  at  Mechanicsville,  19 
miles  from  Schenectady.  A  novel  feature  of  this  transmission  is 
that  the  generators,  each  of  1000  h.p.,  have  been  constructed  by 
us  to  produce  directly  a  pressure  of  12,000  volts,  thus  saving  the 
cost  of  the  usual  intermediate  step-up  transformers. 
Our  older  transmission  plants,  such  as  Portland,  Ore.,  and 

Fresno,  Cal.,  operated  with  great  success  and  have  largely  in- 
creased their  capacity,  demonstrating  the  advantages  of  our  sys- 

tem and  apparatus  in  the  electrical  utilization  of  water  powers. 
There  has  been  a  great  improvement  in  the  efficiency  and  quality 
of  our  numerous  small  articles  of  manufacture,  such  as  arc  lamps, 
transformers,  meters,  switchboards,  etc.,  many  features  of  novelty 
and  value  having  been  developed  by  our  engineers.  Our  business 
in  this  line  has  shown  a  gratifying  increase.  We  have  continued 
to  protect  our  new  and  important  engineering  designs  as  far  as 
possible  by  application  for  letters  patent. 
The  efficient  work  of  the  factory  managers  and  the  unequaled 

ingenuity,  skill  and  industry  of  our  engineers,  are  worthy  of  spe- 
cial commendation.  Respectfully  submitted, 

E.  W.  RICE,  Jr.,  Third  Vice-President. 
SECOND  VICE-PRESIDENT'S  REPORT. 

Prom  the  report  of  Second  Vice-President  J.  P.  Ord  the  following figures  are  taken  and  comparison  made  with  reports  of  previous 

years: CONSOLIDATED  BALANCE  SHEET. 
Dated  Jan.  31.                               1895.  1896.  1897.  1898. 

ASSETS. 
Patents  and  franchises   ?        nrq  ,K,  $8,000,000  $8,000,000  $8,000,OOu 
Factory  plants   S  ♦"'™*'**  3,468,002  3,400,002  3,400,002 Real  estate  (other  than  fac- 

tory plants)                                   423,787  453,585  643,016  586,529 
Stocks  and  bonds                        5,329,011  5,479,332  8,545,796  7,455,873 
Notes  and  accounts  receiva- 

ble                                              5,508,499  

6,584,123  

4,578,601  

4,537,301 

Work  in  progress                            846,291  961,386  517,866  283,832 
Inventories                                     3,913,787  4,219,884  4,034,753  3,860,553 
Cash                                                 404,236  879,686  703,484  1,425,875 
Miscellaneous,  including  Ft. 
Wayne  Claims    1,176,666 

Profit  and  
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14,294,717  

13,917,071  
12,957,413  

11,725,561 

Totals   $43,956,257  $43,963,069  $43,380,931  $41,275,526 
LIABILITIES. 

Capital  stock,   common  $30,460,000  $30,460,000  $30,460,000  $30,460,000 
Capital  stock,  preferred              4,252,000  4,252,000  4,252,000  4,252,000 
5  p.  c.  gold  coupon  deben- 

tures                                           8,750,000  

8,750,000  

8,000,000  

6,000,000 

Accrued  interest  on  deben- tures                                               72,917  72,916  66,666  50,000 
Accounts  payable                            421,341  428,153  402,265  263,526 
Mortgages   200,000 
Reserve  for  extension  to  fac- tory plants   250,000 
Totals   $43,956,257  $43,963,069  $43,380,931  $41,275,526 
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CONSOLIDATED  PROFIT  AND  LOSS  ACCOUNT. 
Years  ending  Jan.  31.  1896.  1897. EARNINGS. 
Sales    $12,730,058  $12,540,994 
Royalties  and  sundry  profits   585,609  279,402 Interest  and  discount    100,784  88,336 
Dividends  and  interest    on  securities 
owned    320,257  282,144 

Profit  on  sales  of  stocks,  bonds   79,817 
Discount  on  debentures  purchased  and 
canceled    57,139 

Balance  forward   13,917,071  12,957,413 

1,926,819 437,500 101,191 
22,013 511,322 

1,834,419 349,919 
431,250 50,355 
10,730 

1898. 

$12,396,093 128,845 
90,371 

299,418 
116,356 
14,015 

11,725,561 

$24,770, 6G0 

$12,957,413 
9,241,822 
1,654,757 

333,335 
333,333 

A  Brigade  of  Engineers  for  War  Service 

250,000 

Totals    $27,653,779  $26,285,245 
EXPENSES. 

Balance  from  previous  year   $14,794,717  $13,917,071 
Cost  of  goods  sold   9,860,216  9,691,501 
General  expenses  and   taxes,  sundry losses  and  allowances  I 
Patents  and  patent  expenses  S Interest  on  debentures  
Depreciation  of  inventories   
Depreciation  of  consignments   Written  off   
Reserve  for  factory  extensions  
Totals    $27,653,779   $26,285,245  $24,770,660 
The  three  plants  at  Schenectady,  Lynn  and  Harrison  cover 

about  160  acres  of  ground,  and  the  total  factory  floor  space  of  all 
three  factories  is,  approximately,  1,600,000  sq.  ft.  All  are  free 
from  mortgage  or  other  lien. 
The  three  factory  plants  were  valued  on  Jan.  1,  1897,  at  $3,400,- 

002.  During  the  year  additions  were  made  costing  $438,920,  and 
this  sum  was  written  off  for  depreciation,  so  that  the  book  values 
of  the  three  plants  together  remain  the  same.  The  book  value  of 
the  Schenectady  plant  has,  however,  been  increased  $143,000,  that 
of  Lynn  reduced  $93,000,  and  that  of  Harrison  reduced  $50,000 
during  the  year. 

Stocks  and  bonds  having  a  par  value  of  $1,224,650  were  sold 
during  the  year  for  $1,038,055,  which  is  $116,356  more  than  the 

figures  at  which  they  were  carried  on  the  books.  The  cash  re- 
ceived from  these  sales  was  used  toward  the  purchase  of  the  com- 
pany's debentures,  as  stated  elsewhere,  and  none  of  the  money 

realized  from  the  sale  of  assets  was  required  for  the  current  busi- 
ness of  the  year.  The  policy  of  the  previous  three  years  was  ad- 

hered to,  and  sales  maintained  on  a  basis  of  cash  or  short  credit 
to  desirable  customers. 

"Notes  and  accounts  receivable"  are  carried  in  the  balance 
sheet  at  $662,615  less  than  their  face  value,  to  provide  for  possible 

losses.  Of  the  total  amount,  $3,510,241  are  counted  as  "current 
notes  and  accounts,"  $1,504,874  as  "slow  notes  and  accounts,"  and 
$184,545  as  due  from  local  lighting  and  street  railway  properties 
wholly  owned  by  the  company. 

None  of  the  estimated  profit  to  be  derived  from  "work  in  prog- 
ress" is  included  in  the  earnings  of  the  year,  and  no  allowance 

is  made  thereon  for  possible  loss. 
In  making  the  inventories,  raw  materials  have  been  valued  at 

the  market  prices  prevailing  on  Jan.  31,  1898;  active  selling  fin- 
ished and  partly  finished  apparatus  and  supplies  at  factory  cost; 

inactive  or  slow  selling  apparatus  and  supplies  ,  at  about  50  per 
cent,  of  factory  cost;  obsolete  apparatus  and  supplies  at  scrap 
value;  and  tools,  instruments,  furniture,  etc.,  at  present  value.  On 
the  above  basis,  the  inventories  of  the  factories  showed  an  excess 
over  book  value  of  $275,097.72,  which  is  not  taken  as  a  part  of 

the  year's  profit,  but  is  retained  as  a  reserve.  All  other  inven- 
tories showed  a  shrinkage  from  book  value  of  $79,238-39>  which 

has  been  written  off  as  a  loss  for  the  year. 
The  company  has  no  notes  payable,  nor  is  any  paper  bearing 

the  company's  indorsement  or  guarantee  under  discount.  All 
purchases  have  been  paid  for  in  cash,  and  it  has  not  been  neces- 

sary to  borrow  money,  nor  has  the  company's  credit  been  used 
during  the  year  by  issuing  notes,  indorsing  customer's  paper  for discount,  or  in  any  other  way  lending  its  name. 

At  the  close  of  business  on  Jan.  31,  1898,  there  were  no  unpaid 
vouchers  on  hand.  The  amount  appearing  in  the  balance  sheet 

under  "accounts  payable,"  $263,526,  represents  expenditures  be- 
longing to  the  year,  vouchered  between  Jan.  31  and  Feb.  26,  and 

is  considerably  less  than  the  average  sums  which  have  to  be  taken 
over  from  month  to  month. 

A  New  Catalogue 

The  Pennsylvania  Steel  Company  has  just  issued  its  general 
catalogue  for  1898.  This  handsome  and  complete  book  has  375 
pages  and  contains  a  large  number  of  diagrams  of  rail  sections, 
special  work,  frogs,  etc.,  and  many  engravings  showing  views  of 
bridges,  buildings  and  structures  of  various  kinds  which  the 
Pennsylvania  Steel  Company  has  built.  The  book  is  a  valuable 
addition  to  the  library  of  any  track  engineer,  and  is  an  exceed- 

ingly creditable  publication. 

Capt.  Eugene  Griffin,  first  vice-president  of  the  General  Elec- 
tric Company,  has  forwarded  to  the  Secretary  of  War  at  Wash- 

ington a  formal  tender  of  his  services  to  the  Government  in  con- 
nection with  the  present  war  with  Spain,  and  has  made  a  special 

proposition  of  the  most  interesting  character.  Capt.  Griffin  sug- 
gests that  he  could  probably  best  serve  the  Government  by  un- 

dertaking the  recruiting  and  organization  of  a  Volunteer  Brigade 
of  Engineers,  to  number  about  3,500  men,  who  are  to  be  regularly 
enlisted  and  commissioned  in  the  service  of  the  United  States. 
The  brigade  would  be  composed  of  three  regiments,  each  organ- 

ized as  follows: 
One  colonel,  one  lieutenant  colonel,  three  majors,  one  lieuten- 

ant and  adjutant,  one  lieutenant  and  quartermaster,  six  lieuten- 
ant, adjutants  and  quartermasters  of  the  three  battalions;  one  ser- 

geant major,  one  quartermaster  sergeant;  twelve  companies  A  to 
M  inclusive,  each  company  officered  as  follows:  one  captain,  two 
lieutenants,  one  first  sergeant,  five  sergeants,  seven  corporals,  sev- 

enty-seven privates;  total  officers  and  men  in  each  company,  93; 
total  officers  and  men  in  each  regiment,  1,131. 

The  brigade  will  be  composed  of  civil,  mechanical  and  electri- 
cal engineers,  practical  electricians,  mechanics,  artisans,  draughts- 

men, and  men  familiar  with  all  kinds  of  engineering  work,  all 
capable  of  being  rapidly  converted  into  military  engineers  with 
proper  training. 

In  his  letter  to  the  Secretary  of  War,  Capt.  Griffin  calls  atten- 
tion to  the  following  interesting  statistics  concerning  the  engineer 

forces  of  our  army  during  the  civil  war,  this  information  being  ob- 
tained from  the  official  records: 

"The  strength  of  the  Army  of  the  Potomac  under  Generals 
Grant  and  Meade,  in  January,  1865,  was  107,923  men.  The  Volun- 

teer Engineer  Brigade  (Benham's)  had  present  for  duty  4,390  men, 
or  about  4  per  cent  of  the  total — not  including  the  Regular  Bat- 

talion of  Engineers,  which  was  also  with  the  Army  of  the  Poto- 
mac, nor  the  engineer  regiment  with  the  Army  of  the  James. 

"The  strength  of  the  Army  of  the  Cumberland  (General  George 
H.  Thomas),  Oct.  31,  1864,  was  76,988,  and  the  engineer  troops 
present  for  duty  were  3,860,  or  5  per  cent. 

"The  strength  of  Gen.  Sherman's  army  in  the  march  to  the  sea, 
Nov.  10,  1864,  was  60,000,  and  the  engineer  troops  constituted  4,575 
out  of  the  total,  or  7^2  per  cent. 

"These  were  the  organizations  near  the  close  of  the  war,  when 
Grant,  Sherman,  Meade  and  Thomas  had  learned  by  bitter  expe- 

rience the  value  of  the  different  arms  and  the  best  proportions  to 
suit  our  needs.  The  experience  of  all  foreign  armies  confirms 

these  proportions." Capt.  Griffin  further  says: 
"In  the  contemplated  occupation  of  Cuba,  the  character  of  the 

country  and  the  probability  of  siege  operations  against  Havana 
make  it  obvious  that  an  unusually  large  proportion  of  engineer 
troops  will  be  required.  The  President  has  called  for  125,000  vol- 

unteers. Five  per  cent  of  this  number,  or  6,250,  would  be  a  rea- 
sonable minimum  number  to  fix  as  the  strength  of  the  volunteer 

engineers.  The  proposed  Volunteer  Brigade  is  about  one-half  of 
this  number. 

"One  regular  battalion  of  engineers,  of  only  500  men,  even  if  ex- 
panded to  a  war  footing  of  750  men,  is  entirely  inadequate  for 

such  work,  and,  moreover,  considerable  numbers  are  now  de- 
tached on  torpedo  work  in  connection  with  our  sea  coast  defenses. 

The  Volunteer  Electrical  Corps,  raised  from  the  employees  of 
various  electrical  companies,  which  has  been  assisting  the  regular 
engineer  officers  in  torpedo  work  at  Boston,  New  York,  Philadel- 

phia and  elsewhere,  has  demonstrated  the  feasibility  of  using  such 
men  in  the  planting  of  torpedoes,  in  the  absence  of  engineer  sol- 
diers. 

"Detachments  from  the  proposed  Volunteer  Brigade  could,  if  it 
be  deemed  best,  relieve  nearly  all  of  the  regular  engineer  soldiers, 
and  many  of  the  engineer  officers,  from  their  present  torpedo  duty, 
and  leave  the  Regular  Battalion  of  Engineers  free  for  service  with 
the  rest  of  the  regular  army.  Such  detachments  are  also  capable 
of  installing  and  maintaining  all  electrical  appliances  used  in  con- 

nection with  our  coast  defenses. 
"Like  the  engineer  troops  of  all  armies,  the  proposed  Engineer 

Brigade  would  be  armed  and  drilled  as  infantry  and  would  be 
quite  ready  to  take  its  place  in  the  line  of  battle,  in  case  of  neces- 

sity. The  record  of  our  engineer  troops  in  the  last  war,  the  good 
work  done  on  the  line  of  the  Fifth  Corps  in  the  Battle  of  the  Wil- 

derness, and  in  other  places,  shows  that  the  higher  technical  skill 
and  training  exacted  of  the  engineers,  detracts  in  no  wise  from 
their  fighting  capacity.  The  fact  that  they  must  be  drilled  as  in- 

fantry, in  addition  to  the  necessary  technical  instruction  and  train- 
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ing,  makes  it  specially  imperative  that  the  Volunteer  Engineers 
should  be  among  the  first  troops  to  be  organized,  to  the  end  tnat 
time  may  be  given  for  them  to  reach  the  highest  possible  state  ot 

efficiency." 
Information  concerning  Capt.  Griffin's  tender  of  services  for 

the  purposes  described  having  become  privately  known  in  engi 
neering  circles,  he  has  received  so  large  a  number  of  letters  and 
offers  of  service  from  prominent  mechanical,  electrical,  civil  and 
military  engineers  throughout  the  country  as  to  make  it  certain 
that  there  will  be  no  difficulty  in  organizing  the  proposed  brigade 
with  picked  men.  It  is  understood  that  his  plan  is  favorably  con- 

sidered in  Washington,  and  that  his  offer  will  probably  be  accept- 
ed, if  the  laws  as  they  stand  at  present  permit  of  the  raising  of 

such  a  body  of  troops  from  the  nation  at  large. 

Capt.  Griffin's  appointment  for  a  service  of  this  character  would 
be  almost  ideal  in  every  respect.    He  has  a  fine  army  record.  He 

CAPT,  EUGENE  GRIFFIN 

was  graduated  from  West  Point,  in  1875,  and  was  at  once  appoint- 
ed second  lieutenant  of  engineers  in  the  United  States  Army,  and 

was  assigned  to  duty  at  the  Engineering  School  of  Application  at 
Willets  Point,  where  he  remained  until  1877.  During  the  next 
two  or  three  years  he  was  in  charge  of  a  party  of  engineers  in  the 
United  States  Geographical  Survey,  in  Colorado,  New  Mexico, 
Arizona  and  Texas,  and  in  1879-80,  in  which  last  year  he  was  pro- 

moted to  the  first  lieutenancy,  he  was  in  charge  of  the  surveys  of 

Governor's,  Ellis,  Bedloe's  and  David's  islands,  in  New  York  Har- 
bor. From  1881  to  1883  he  was  adjutant  and  quartermaster  of  the 

battalion  of  engineers,  and  instructor  in  photography,  and  from 
1883  to  1885  was  assistant  professor  of  civil  and  military  engineer- 

ing and  the  art  of  war  at  West  Point.  In  1885-6  he  became  aid- 
de-camp  to  Major  General  W.  S.  Hancock,  and  chief  engineer  of 
the  military  division  of  the  Atlantic  and  Department  of  the  East. 
From  1886  to  1888  he  was  assistant  engineer  commissioner  of  the 
District  of  Columbia,  having  charge,  under  the  commission,  of 

pavements,  country  roads  and  all  matters  relating  to  electric  light- 
ing, telegraph  and  telephone  companies  in  the  City  of  Washing- 

ton. In  1887  he  was  promoted  to  be  captain  in  the  corps  of  engi- 
neers, and  resigned  his  commission  on  Oct.  5,  1889,  in  order  to 

take  charge  of  the  railway  department  of  the  Thomson-Houston 
Electric  Company,  which  he  organized  in  1888. 

Since  his  resignation  from  the  army,  Capt.  Griffin  has  been  one 
of  a  small  group  of  able  and  far  sighted  men  who  have  organized 
a  great  manufacturing  business  extending  to  all  parts  of  the  world. 
He  is  well  known  in  the  principal  financial,  engineering  and  busi- 

ness circles  of  Europe  and  the  United  States,  and  his  thorough 
training  and  special  ability  in  so  many  important  branches  of 
work  which  a  position  of  such  responsibility  as  that  contemplated 
will  involve  makes  it  difficult  to  see  how  a  better  appointment 
could  possibly  be  made.  In  common  with  many  other  graduates 
of  the  Military  and  Naval  Academies,  who  have  resigned  their 
commissions  and  been  engaged  in  active  commercial  or  engineer- 

ing work  during  the  last  few  years,  Capt.  Griffin  will  be  forced  to 
make  serious  private  sacrifices  in  again  re-entering  the  army,  and 
as  his  proposition  to  the  Government  is  one  by  which  the  latter  is 
to  be  relieved  of  the  expenses  for  recruiting  the  brigade,  it  will 
be  seen  that  his  action  is  in  the  highest  degree  disinterested  and 
patriotic. 
When  asked  about  this  matter,  Captain  Griffin  said:   "I  have 

tendered  my  services  to  the  War  Department  and  have  offered  to 
raise  a  body  of  Engineer  troops.  I  can  say  nothing  further  till 

action  is  had  upon  my  proposition." 
 m  1  ■  1  m  

Third  Rail  Electric  System 

The  development  and  trial  of  sectional  conductor  system  of  the 
Safety  Third  Rail  Company,  whose  system  was  illustrated  last 
month,  will  undoubtedly  be  watched  with  great  interest,  on  ac- 

count of  the  new  features  introduced  and  the  intent  of  the  com- 
pany to  demonstrate  the  value  of  its  system.  The  financial  policy 

of  the  company  is  to  build  and  equip  roads  with  its  apparatus 
and  for  this  purpose  it  is  contemplating  the  construction  of  an  ex- 

tensive factory.  In  addition  to  this  it  proposes  to  incorporate 
branch  companies  to  control  the  territory  not  easily  accessible  by 
the  parent  company.  Exclusive  independent  rights,)  it  is  under- 

stood, are  not  for  sale,  as  the  company  prefers  to  retain  an  inter- 
est in  its  branches. 

The  United  States  is  to  be  divided  into  four  sections,  and  the 
financial  arrangements  for  promoting  this  system  in  Great  Britain 
and  Canada  are  nearly  completed.  The  parent  company  is  capi- 

talized at  a  moderately  small  capital,  $500,000,  most  of  which  is 
paid  in.  It  is  incorporated  under  the  laws  of  the  State  of  New 
Jersey  and  chartered  to  do  business  in  the  State  of  New  York. 
In  its  rooms  the  company  has  built  a  miniature  railway,  to  which 
current  is  distributed  by  means  of  its  system,  and  appliances  are 
provided  for  making  the  most  exacting  tests  for  the  edification  of 
those  who  are  interested.  This  apparatus  is  now  in  operation. 
The  company  is  ably  officered  as  follows:  William  M.  Keepers, 
president;  David  F.  Halstead,  treasurer;  J.  McLeod  Murphy,  sec- 

retary. This  latter  gentleman  is  also  the  inventor  of  the  system. 
Among  the  prominent  stockholders  are  the  following:  R.  H. 
Beach,  Thomas  B.  Bissit,  George  R.  McDougal,  Algeo  F.  Ripton, 
John  Renwick,  William  L.  Renwick,  Edward  L.  Jenkins,  Francis 
W.  Munn  and  Alexander  Beech. 

An  Important  Book  on  Track  Construction 

The  Street  Railway  Publishing  Company  will  shortly  issue  a 
treatise  on  track  construction,  written  by  Mason  D.  Pratt  and 
C.  A.  Alden.  The  standing  of  these  gentlemen  in  the  engineer- 

ing field  is  sufficient  guarantee  of  the  high  character  of  the  publi- 
cation.   The  selling  price  of  the  book  will  be  announced  later. 

Personals 

MR.  C.  P.  COLEMAN,  formerly  general  storekeeper  of  the 
Lehigh  Valley  Railroad  Company,  has  resigned  to  accept  the 
position  of  purchasing  agent  of  the  Bethlehem  Iron  Company. 
MR.  HARRO  HARRSEN,  who  was  the  private  secretary  to 

Mr.  Thomas  H.  McLean  while  Mr.  McLean  was  general  man- 
ager of  the  street  railway  lines  in  the  City  of  Mexico,  was  in 

New  York  recently  on  his  way  to  Toledo. 
MR.  G.  S.  JOHNSON,  president  of  the  Consolidated  Street 

Railway  Company,  of  Grand  Rapids,  Mich.,  was  recently  in  Chi- 
cago, investigating  some  new  machinery  and  looking  over  elec- 
trical plants. 

MR.  I.  FUYIOKA,  of  Tokio,  Japan,  president  of  the  Tokio 
Electric  Railway  Company,  is  in  America  on  a  pleasure  trip. 
While  making  a  tour  of  the  Continent,  however,  he  will  inspect 
the  electric  railway  systems  of  the  leading  cities. 
MR.  W.  H.  EDGAR,  of  the  Dearborn  Drug  &  Chemical  Com- 

pany, is  on  a  business  and  pleasure  trip  through  California  and 
to  the  Hawaiian  Islands.  The  company  has  recently  been  re- 

organized with  a  capital  stock  of  $250,000.  The  officers  are:  W. 
H.  Edgar,  president;  Robert  F.  Carr,  vice-president;  Charles  M. 
Eddy,  secretary  and  treasurer. 
MR.  JAMES  F.  HEYWARD,  formerly  general  manager  of 

the  City  &  Suburban  Railway,  of  Baltimore,  Md.,  has  completed 
arrangements  for  engaging  in  business  in  New  York  as  consulting 
expert  of  railway  companies,  capitalists  and  investors  generally. 
Mr.  Heyward's  long  experience  in  street  railway  management  will 
fit  him  eminently  for  such  work  as  he  intends  to  undertake. 
MR.  R.  M.  DOUGLASS,  secretary,  treasurer  and  general 

manager  of  the  Schuylkill  Valley  Traction  Company,  Norristown, 
Pa.,  has  recently  been  elected  a  director  of  the  Electric  Mutual 
Casualty  Association.  This  company  is  doing  a  large  street  rail- 

way insurance  business  throughout  New  England  and  the  East- 
ern, Central  and  Southern  States. 
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MR.  H.  H.  BOKER,  101  Leipsigerstrasse,  Berlin,  W.,  Ger- 
many, will  be  in  America  during  the  month  of  May  in  the  interest 

of  the  "Bergische  Industrie,"  a  large  manufacturing  firm  having 
its  works  at  Remscheid,  Germany.  Mr.  Boker  will  make  this 
trip  for  the  purpose  of  securing  for  his  company  the  foreign  agen- 

cies of  American  manufacturing  companies  of  electric  railway  ap- 
paratus. Manufacturers  of  this  class  of  apparatus  caring  to  open 

negotiations  along  this  line,  should  address  the  American  agents 
of  the  "Bergische  Industrie,"  who  are  Messrs.  Hermann  Boker  & 
Company,  101-103  Duane  Street,  New  York. 

Mr.  THOMAS  H.  McLEAN,  who  has  just  entered  on  his 

new  duties  as  president  and  general  manager  of  the  Toledo  Trac- 
tion Company,  is  one  of  the  ablest  and  broadest  minded  street 

railway  men  in  America.  He  has  had  an  unusually  extensive  ex- 
perience in  the  street  railway  field,  having  been  connected  for 

over  sixteen  years  with  the  Metropolitan  Street  Railway  Com- 
pany, of  New  York  City,  holding  the  position  of  general  manager 

when  he  severed  his  connection  with  this  company  and  became 

general  manager  of  the  Citizens'  Street  Railway,  of  Indianapolis, 
Ind.  After  holding  his  position  in  Indianapolis  for  two  'and  one- 
half  years,  Mr.  McLean  accepted  the  position-  of  president  and 
general  manager  of  the  Ferrocarriles  del  Distrito  Federal  de  Mex- 

ico, the  company  operating  the  street  railways  of  the  City  of 
Mexico.  While  in  Mexico,  Mr.  McLean  was  extremely  success- 

ful in  the  management  of  the  street  railway  lines  under  his  care 
and  succeeded  in  introducing  a  number  of  new  operating  details, 
thereby  effecting  considerable  saving  in  operating  expenses.  The 
employees  of  the  Mexican  street  railway  presented  Mr.  McLean, 
when  he  left  for  the  United  States,  a  handsome  water-color 
painting,  together  with  a  set  of  resolutions,  setting  forth  the  high 
esteem  in  which  he  was  held  by  his  former  employees.  Mr.  Mc- 

Lean has  already  made  a  number  of  changes  in  operating  methods 
in  Toledo,  which  will  tend  to  engender  a  better  feeling  between 
the  employees  of  the  road  and  the  management. 

Obituary 

MR.  REUBEN  FRANKLIN  BAKER,  president  of  the  Co- 
lumbia City  Railway,  of  Washington,  D.  C,  died  recently  at  his 

home  in  Washington.  He  was  sixty  years  of  age,  and  had  long 
been  identified  with  the  business  interests  of  the  city  where  he 
lived. 

AMONG  THE  MANUFACTURERS 

ELMER  P.  MORRIS,  of  New  York,  is  receiving  many  compli- 
ments as  to  his  new  railway  incandescent  lamp.  This  lamp  has  an 

exceptionally  long  life  and  is  guaranteed  to  be  equal  to  the  claims 
made  for  it. 

HAROLD  P.  BROWN,  of  New  York  City,  reports  an  ex- 
cellent business  in  plastic  bonds  during  the  last  month.  A  large 

number  of  these  bonds  have  been  shipped  to  Ireland,  England, 
South  America,  Switzerland  and  Japan,  in  addition  to  the  regular 
home  trade. 

ROBERT  A.  KEASBEY,  of  New  York  City,  is  sending  out  a 
notice  to  the  effect  that  he  has  removed  his  office  and  store  room 
to  83  Warren  Street,  where  he  will  carry  an  extensive  stock  of 
coverings,  paper,  felt,  etc.,  and  be  prepared  to  fill  .all  orders 
promptly  and  correctly. 

P.  H.  GRIFFIN  MACHINE  WORKS  and  the  New  York  Car 
Wheel  Works  desire  to  emphatically  contradict  the  rumor  that 
they  contemplate  moving  their  works  from  Buffalo  to  Pittsburg, 
New  Castle,  or  any  other  place.  The  works  of  these  companies 
will  remain  in  Buffalo. 

McINTOSH,  SEYMOUR  &  COMPANY,  of  Auburn,  N.  Y., 
have  changed  their  New  York  office  from  room  121 1  Havemeye,r 
Building  to  room-ion  of  the  same  building.  This  company  reports 
an  excellent  business  in  engines,  and  anticipates  a  number  of 
large  orders  from  street  railway  companies. 
NORMAN  &  EVANS,  of  Lockport,  N.  Y.,  have  one  of  the 

best  equipped  plants  in  the  country  for  the  manufacture  of  steam 
merry-go-rounds.  Merry-go-rounds  are  undoubtedly  one  of  *he 
best  attractions  which  can  be  installed  at  a  pleasure  reso~t,  as  the 
first  cost  is  not  excessive  and  the  cost  of  operation  is  very  small. 

PAIN'S  FIREWORKS  COMPANY,  of  New  York  City,  is 
sending  out  an  extremely  interesting  and  artistically  arranged 
pamphlet  containing  large  full-page  engravings  made  from  photo- 

graphs showing  a  few  of  the  large  exhibitions  of  fireworks  where 

Pain's  productions  have  been  used. 

EDWARD  W.  CADY,  of  Washington,  D.  C,  has  opened  an 

office  at  908  G  Street,  Washington,  where  he  will  practice  before' the  United  States  Patent  Office  and  in  the  United  States  Courts. 
Mr.  Cady  has  had  a  long  experience  in  electric  patent  cases, 
which  will  well  fit  him  to  care  for  any  cases  of  this  kind  which 
may  be  intrusted  to  him. 

A.  O.  SCHOONMAKER,  158  William  Street,  New  York  City, 
reports  a  good  demand  for  his  solid  sheet  mica  segments,  which 
he  is  prepared  to  furnish  to  any  pattern  and  built  to  any  thick- 

ness. Each  sheet  is  stamped  to  full  size  of  segment,  thus  insur- 
ing perfect  insulation.  He  will  be  pleased  to  furnish  samples  to' 

any  one  wishing  to  give  them  a  trial. 

WARREN  WEBSTER  &  COMPANY,  of  Camden,  N.  J., 
have  just  been  awarded  a  contract  for  the  use  of  the  Web- 

ster system  by  the  Hudson  Electric  Light  Company,  Hoboken, 
N.  J.,  to  supply  steam  heat  for  eleven  model  tenement  houses, 
1500  ft.  from  power  station.  This  is  the  largest  of  recent  con- 

tracts received  by  Warren  Webster  &  Company. 

THE  MURRAY  IRON  WORKS  COMPANY,  of  Burlington, 
la.,  have  issued  a  catalogue  containing  a  number  of  very  fine  half- 

tone engravings  showing  the  high-pressure  tubular  boilers  which 
they  manufacture.  These  boilers  are  all  riveted  by  the  most 
powerful  hydraulic  riveters  in  the  country,  and  are  well  adapted 
to  the  high-pressure  work  for  which  they  are  designed. 

THE  PATTON  MOTOR  COMPANY,  of  Chicago,  111.,  is 
now  constructing  a  large  combination  car,  which  will  be  equipped 
with  the  Patton  motor.  This  car  will  be  50  ft.  long  over  all,  and 
will  be  divided  into  three  compartments — a  power  room,  a  bag- 

gage room  and  a  passenger  compartment.  The  passenger  com- 
partment will  have  nine  cross  seats  on  each  side,  with  an  aisle 

down  the  center. 

THE  WESTERN  ELECTRIC  COMPANY,  of  Chicago,  has 
recently  opened  a  branch  office  in  the  Security  Building,  St.  Louis, 
in  charge  of  Irvine  S.  Jackson,  who  will  devote  his  entire  atten- 

tion to  the  business  in  that  city  and  the  surrounding  territory. 
This  office  will  be  furnished  with  every  convenience  for  meeting 
the  large  requirements  of  the  trade,  both  as  regards  prompt  de- 

livery of  goods  and  satisfactory  prices. 

THE  WESTINGHOUSE  ELECTRIC  AND  MANUFAC- 
TURING COMPANY,  of  Pittsburg,  has  just  opened  a  new 

branch  office  at  Austin,  Texas.  J.  E.  Johnson  will  have  charge  of 
the  office  and  of  the  further  extension  of  Westinghouse  business 
in  the  southwest.  The  large  contracts  which  this  company  has 
been  handling  in  Mexico  and  the  Texas  region  have  led  to  the 
establishment  of  this  new  center  of  electrical  trade. 

THE  JACKSON  &  SHARP  COMPANY,  of  Wilmington, 
Del.,  has  on  hand  at  its  factory  a  number  of  open  cars  for  prompt 
delivery,  and  has  also  shipped  cars  to  Vera  Cruz  and  several  other 
Mexican .  ports.  This  company  thinks  that  the  prospects  for 
business  during  the  coming  season  are  exceedingly  good  and 
feels  that  its  long  experience  in  building  street  railway  cars  will 
undoubtedly  secure  for  it  a  large  part  of  this  business. 

THE  AMERICAN  STOKER  COMPANY,  of  New  York- 
City,  is  about  to  issue  an  unusually  fine  catalogue,  which  will 
contain  a  great  deal  of  valuable  information  for  steam  users.  No 
expense  is  being  spared  to  make  this  catalogue  a  work  of  art  in 
every  way.  The  American  Stoker  Company  has  recently  moved 
from  the  Garfield  Building,  Brooklyn,  N.  Y.,  and  is  now  occupy- 

ing large  offices  in  the  Washington  Life  Building,  New  York City. 

LAING,  WHARTON  &  DOWN,  Ltd.,  of  London,  have  se- 
cured from  the  Glasgow  Corporation,  Electric  Power  Supply  De- 

partment, an  order  for  a  compound,  vertical,  inverted  engine,  di- 
rect coupled  to  two  Walker  generators,  each  of  300  k.w.  capacity. 

Delivery  is  to  be  made  at  an  early  date.  The  generators  will  first 
of  all  be  used  in  connection  with  a  three-wire  lighting  supply 
system,  and  will  finally  supply  power  for  the  operation  of  a 
tramway  line. 

THE  WESTERN  GEAR  COMPANY,  of  Milwaukee,  announces 
that  it  has  placed  its  agency  for  the  New  England  States  with 
Wendell  &  MacDuffie,  of  No.  26  Cortlandt  street,  New  York,  vice 
George  C.  Ewing,  of  No.  8  Oliver  street,  Boston,  resigned.  The 
New  England  business  will  be  handled  through  Wendell  &  Mac- 
Duffie's  Boston  office,  at  No.  53  State  street,  and  any  orders  or 
inquiries  mailed  them  at  that  address  will  receive  prompt  and 
careful  attention. 
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THE  ILLINOIS  STEEL  COMPANY,  of  Chicago,  111.,  has 
issued  a  very  attractive  pamphlet,  giving  a  full  history  of  the 
company  from  the  time  of  its  incorporation  to  the  present  day. 
The  pamphlet  is  handsomely  illustrated  with  full-page  engravings 
and  gives  a  complete  description  of  all  the  different  plans  and 
departments  which  the  Illinois  Steel  Company  now  carries  on. 
The  pamphlet  also  contains  an  interesting  description  of  the  dif- 

ferent methods  of  tempering  and  working  steel  and  other  metals. 

F.  H.  NEWCOMB,  of  Brooklyn,  N.  Y.,  has  just  received  an 
order  from  the  Postal  Telegraph  Cable  Company  for  supplying 

that  company's  entire  force  with  caps  of  a  different  color  from 
those  formerly  worn.  The  new  caps  will  be  sky  blue,  and  this 
order  is  an  excellent  testimonial  to  the  high-grade  caps  which 
F.  H.  Newcomb  manufactures.  Mr.  Newcomb  states  that  he  is 
supplying  summer  caps  to  a  large  number  of  street  railway  com- 

panies, many  of  which  have  for  several  years  bought  their  caps 
from  him. 

THE  WESTERN  GEAR  COMPANY,  of  Milwaukee,  Wis., 
has  moved  into  considerably  larger  quarters.  This  move  was 
necessitated  by  the  large  increase  in  its  business,  which  has  grown 
very  rapidly  during  the  past  year.  It  will  install  new  and  im- 

proved machinery  in  addition  to  that  which  it  already  has,  and 
expects  to  have  one  of  the  best  equipped  gear  plants  in  the  coun- 

try. The  officers  of  the  company  state  that  the  roads  using  its 
gears  send  very  flattering  reports  regarding  the  service  which  they 
are  giving. 

THE  PARTRIDGE  CARBON  COMPANY,  of  Sandusky, 
Ohio,  has  issued  a  complete  price  list  of  Partridge  carbon  brushes 
for  Edison,  General  Electric  and  Thomson-Houston  motors  and 
generators.  These  brushes  have  now  been  introduced  extensively 
throughout  this  country  and  have  been  accepted  as  standard  by 
a  large  number  of  the  leading  street  railway  and  electric  light 
companies.  The  Partridge  Carbon  Company  reports  a  number 
of  good  orders  received  recently  for  its  brushes  and  anticipates  a 
good  business  this  season. 
THE  HARRINGTON  RAIL  BONDING  COMPANY,  of 

New  York  City,  has  made  an  arrangement  whereby  it  now  handles 
the  Protected  and  Columbia  rail  bonds  in  addition  to  the  Harring- 

ton bond.  The  Harrington  Rail  Bonding  Company  is  now  pre- 
pared to  take  the  entire  contract  for  furnishing  and  installing  any 

of  these  bonds  throughout  an  entire  street  railway  system,  how- 
ever large  it  may  be.  The  company  has  a  number  of  appliances 

for  this  purpose,  the  results  of  many  tests  and  experiments,  and  is, 
therefore,  well  qualified  to  design  and  install  work  of  this  kind. 

THE  LUNKENHEIMER  COMPANY,  of  Cincinnati,  O.,  has 
issued  its  new  catalogue  and  price  list  for  1898.  This  company 
makes  a  specialty  of  furnishing  fittings  and  valves  for  steam, 
water  and  gas  systems.  The  aim  of  this  company  has  always  been 
to  use  only  the  very  best  metal  in  its  work,  and  all  its  steam 
goods,  such  as  brass  valves,  etc..  are  made  according  to  the 
United  States  Government  standard  of  steam  composition  or  gun 
metal,  this  fact  accounting  in  a  large  degree  for  the  satisfaction 
which  these  goods  always  give. 

J.  W.  GORMAN,  of  180  Tremont  Street,  Boston,  Mass.,  has 
issued  a  large  pamphlet  giving  a  description  of  the  different 
amusement  companies  which  he  controls  and  which  he  supplies  to 

street  railway  companies  for  park  attractions.  Mr.  Gorman's  com- 
panies cover  a  wide  range  of  amusements,  and  include  vocalists, 

dancers,  minstrels,  tight-rope  walkers,  sleight-of-hand  performers, 
and  musicians  of  various  kinds.  Mr.  Gorman  has  been  in  this 
kind  of  work  for  a  number  of  years,  and  so  is  well  qualified  to 
handle  this  class  of  business. 

THE  PELTON  WATER  WHEEL  COMPANY,  of  San 
Francisco,  Cal.,  and  New  York  City,  has  issued  a  very  complete 
catalogue  describing  the  construction  and  operation  of  the  Pel- 

•  ton  water  wheel  and  showing  a  number  of  installations  of  these 
wheels.  The  Pelton  system  of  power  offers  so  many  advantages 
for  the  general  utilization  of  streams  of  water,  both  large  and 
small,  that  such  streams  favorably  situated  for  power  purposes 
are  now  being  eagerly  sought  for  and  appropriated,  and  a  large 
number  of  installations  of  the  Pelton  system  have  already  been 
made. 

WILSON,  THOMSON  &  COMPANY,  of  Brooklyn,  N.  Y., 
have  received  from  the  Brockton  Street  Railway  Company, 
Brockton,  Mass.,  a  contract  for  equipping  the  summer  cars  of 
that  company  with  the  Wilson  patent  trolley  pole  catcher.  The 
Brockton  Street  Railway  Company  has  already  equipped  its  win- 

ter cars  with  this  device,  and  the  order  was  given  to  equip  the 

summer  cars  after  a  thorough  trial.  Wilson,  Thomson,  &  Com- 
pany report  that  their  trolley  pole  catcher  is  securing  recognition 

from  many  street  railway  companies,  and  a  large  number  of  flat- 
tering testimonials  are  being  received. 

ARMINGTON  &  SIMS  COMPANY,  Providence,  R.  I.,  have 
issued  a  very  attractive  catalogue  of  their  high-speed  cut-off  en- 

gines. The  Armington  &  Sims  Company  are  builders  of  a  great 
variety  of  sizes  and  types  of  engines  designed  to  meet  the  re- 

quirements of  any  service.  In  all  of  their  engines  materials  used 
are  the  best  of  their  various  kinds,  and  the  workmanship  through- 

out is  of  the  highest  quality.  All  parts  are  made  to  gage,  and 
duplicates  can  be  furnished  at  short  notice.  This  catalogue  de- 

scribes in  detail  the  valves,  governors  and  oiling  devices  which 
this  company  supplies,  in  addition  to  the  regular  line  of  engines 
which  they  carry. 

EUGENE  MUNSELL  &  COMPANY,  of  New  York  and  Chi- 
cago, are  enjoying  an  excellent  trade  in  their  India  and  amber 

"Mica"  segments  for  railway  motors.  Several  heavy  orders  have 
recently  been  received,  one  of  which  was  probably  the  largest  ever 
taken  for  "Mica"  segments  from  an  electric  railway.  It  consisted 
of  more  than  800  lbs.  of  the  India  .and  amber  segments.  This 

firm  carries  a  large  stock  of  "Mica,"  both  in  the  sheet  and  cut  to 
size,  and  has  unequaled  facilities,  both  at  New  York  and  Chicago, 
for  executing  orders  promptly.  It  will  take  pleasure  in  sending 
samples  for  trial  to  any  electrical  manufacturer,  repair  concern,  or 
street  railway  who  may  write  requesting  same. 

WENDELL,  FAY  &  COMPANY,  of  New  York,  have  recently 
received  an  order  from  the  Postal  Telegraph  Cable  Company  for 

supplying  their  line  of  uniform  cloth  for  the  latter  company's  en- tire force.  Wendell,  Fay  &  Company  have  for  a  number  of  years 
supplied  all  the  uniforms  for  the  Postal  Telegraph  Cable  Com- 

pany, and  this  order  speaks  well  for  the  satisfaction  which  this 
cloth  has  given.  The  color  which  has  hitherto  been  used  for  the 
uniforms  of  the  Postal  Telegraph  Cable  Company  has  been  cadet 
grey,  but  the  new  uniforms  will  be  a  sky  blue.  Wendell,  Fay  & 
Company  are  also  filling  large  orders  for  their  well-known  Mid- 

dlesex cloth  for  the  use  of  the  United  States  Government. 

CHARLES  A.  BOYD,  superintendent  of  the  Walker  Company 
of  Cleveland,  resigned  his  position  on  April  12.  He  will  enter 
business  for  himself,  doing  general  engineering  work,  with  offices 
in  the  American  Trust  Building,  Cleveland,  Ohio.  Mr.  Boyd  has 
been  with  the  Walker  Company  for  the  past  four  years,  starting 
as  engineer  in  the  railway  motor  department,  having  charge  of 
design  and  construction.  About  three  years  age  he  was 
placed  in  charge  of  the  entire  engineering  department,  and  was 
promoted  to  the  position  of  assistant  superintendent  on  Jan.  I, 
1897.  The  following  March  he  was  appointed  superintendent  of 
the  Cleveland  works,  having  in  charge  both  the  engineering  de- 

partment and  shops. 

THE  BERLIN  IRON  BRIDGE  COMPANY,  of  East  Ber- 
lin, Conn.,  has  been  granted  a  contract  for  building  a  new  power 

house,  car  barn  and  several  steel  bridges  for  the  Port  Jervis  Elec- 
tric Railway  Company,  of  Port  Jervis,  N.  Y.  The  buildings  will 

be  of  a  very  substantial  character,  entirely  fireproof,  covered  with 

the  Berlin  Iron  Bridge  Company's  patent  anti-condensation  cor- 
rugated iron.  The  bridges  will  be  built  girder  type,  constructed 

in  a  substantial  manner  for  carrying  the  heaviest  loads.  The  Ber- 
lin Iron  Bridge  Company  has  just  completed  for  the  Conway 

Electric  Street  Railway  Company  at  Conway,  Mass.,  a  steel 
bridge  to  carry  its  electric  line  across  the  Deerfield  River.  This 
bridge  is  about  300  ft.  in  length. 

THE  ALLEN  &  MORRISON  BRAKE  SHOE  COMPANY, 
of  Chicago,  111.,  has  opened  handsome  offices  in  the  Fisher  Build- 

ing. The  brake  shoe  manufactured  by  this  company  is  meeting 
with  excellent  success.  Shoes  are  now  in  service  on  the  Atchison, 
Topeka  &  Santa  Fe,  and  the  Chicago  &  Northwestern,  the  Lake 
Street  Elevated,  Metropolitan  Elevated,  South  Side  Elevated,  Chi- 

cago City  Railway  and  Calumet  Electric  of  Chicago;  Manhattan 
Elevated  of  New  York,  and  Metropolitan  Railway  of  Kansas 
City.  Orders  are  also  in  hand  for  many  others.  This  shoe  was 
described  in  the  Street  Railway  Journal  for  September,  1897.  It 
consists  of  a  cast  frame  of  soft  gray  iron,  into  which  is  pressed 
composition  of  iron  borings  and  mineral  cements.  The  special 
claims  are  for  long  life,  minimum  tire  wear  and  maximum  break- 

ing power. 
THE  KEYSTONE  ELECTRICAL  INSTRUMENT  COM- 

PANY, of  Philadelphia,  announces  that  it  will  have  a  complete  ex- 
hibition of  both  switchboard  and  portable  instruments  at  the  com- 
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ing  electrical  exposition  to  be  held  in  Madison  Square  Garden.  The 
company  will  show  a  slate  switchboard  on  which  will  be  mount- 

ed a  full  set  of  Keystone  switchboard  instruments  suitable  for  use 
in  central  stations,  street  railway  and  power  houses  and  in  isolated 
plants.  This  exhibit  will  also  include  a  line  of  ground  detectors 
and  instruments  designed  for  series  arc  light  service.  Portable 
testing  instruments  will  also  be  shown.  In  connection  with  this 

exhibit,  the  company  will  have  a  pair  of  type  "  R  "  instruments 
mounted  on  a  panel  board,  showing  them  in  practical  service  on 
a  working  generator  circuit.  The  exhibit  will  be  in  charge  of 
Elmer  P.  Morris,  whose  office  is  15  Cortlandt  Street,  New  York. 
THE  CUTTER  ELECTRICAL  &  MANUFACTURING 

COMPANY,  of  Philadelphia,  Pa.,  has  issued  what  is  probably  one 
of  the  finest  catalogues  ever  issued  by  a  manufacturer  of  electrical 
apparatus.  The  catalogue  contains  222  pages,  is  bound  in  heavy 
cloth,  and  contains  a  very  large  number  of  half-tone  illustrations 
and  several  attractive  color  plates.  This  catalogue  was  compiled 
by  Albert  B.  Herrick,  and  takes  up  in  a  very  comprehensive  man- 

ner the  subject  of  modern  switchboards  and  the  appliances  used 
thereon,  and  it  also  contains  an  historical  resume  of  early  practices 
and  expedients,  indicating  the  advance  recently  made  in  this  class 
of  electrical  apparatus.  The  work  is  divided  into  eleven  chapters, 
among  which  may  be  mentioned  Switchboard  Construction, 
Switchboard  Appliances,  Protective  Devices,  the  Low  Tension 
Switchboard,  Railway  Switchboard,  Circuit  Breakers,  with  their 
use  in  Power  Transmission,  etc. 
THE  CONTINENTAL  IRON  WORKS,  of  Brooklyn,  have 

recently  issued  a  very  extensive  catalogue,  bound  in  cloth,  illus- 
trating and  describing  the  Morison  suspension  furnaces,  which 

they  manufacture.  It  is  claimed  for  boilers  fitted  with  suspension 
furnaces  that  they  contain  relatively  a  greater  volume  of  water 
which  acts  as  a  reservoir  of  heat  to  be  used  as  occasion  demands 
and  aids  in  keeping  the  steam  at  constantly  uniform  pressure, 
which  is  a  feature  of  great  importance.  It  is  also  claimed  for  this 
type  of  boiler  that,  by  means  of  the  manhole,  all  deposits  and 
accumulations  can  be  removed  with  less  trouble  than  in  any  other 

type  of  boiler.  The  catalogue  contains  designs  and  working  draw- 
ings for  boilers  from  75  h.p.  up  to  300  h.p.,  and  also  gives  the  re- 
sults of  a  number  of  interesting  tests.  The  catalogue  also  con- 
tains a  number  of  strong  testimonials  from  users  of  the  boilers 

manufactured  by  the  Continental  Iron  Works. 
THE  MICA  INSULATOR  COMPANY,  whose  offices  are  at 

New  York  and  Chicago,  with  a  branch  at  London,  England,  re- 
cently received  from  one  of  the  large  builders  of  electrical  ma- 

chinery orders  for  over  5,000  "Micanite"  segments  of  a  large  pat- 
tern (many  of  which  were  more  than  17  ins.  in  length),  and  from 

another  leading  manufacturer  of  electrical  apparatus  an  order  for 
2,000  segments,  also  from  one  of  the  leading  motor  builders,  an 
order  for  26,000  segments.  This  volume  of  business  would  indi- 

cate that  this  company's  "Micanite"  segments  are  meeting  with 
favor  among  machinery  builders.  The  company  claims  that  its  seg- 

ments are  softer  and  wear  down  more  evenly  than  mica  segments. 
Therefore,  they  give  better  satisfaction.  A  sample  set  of  segments 
for  any  one  of  the  smaller  machines  will  be  furnished  free  of  ex- 

pense to  electrical  manufacturers  or  repair  concerns  who  are  desir- 
ous of  demonstrating  their  value. 

THE  PECKHAM  MOTOR  TRUCK  &  WHEEL  COM- 
PANY, of  Kingston,  N.  Y.,  reports  that  its  business  this  spring  is 

larger  than  any  time  before  in  the  history  of  the  company,  and 
that  in  order  to  fill  its  orders  the  company  is  obliged  to  put  on 
a  night  crew  and  run  all  night  as  well  as  day.  The  company  is 
making  shipments  abroad  to  Middleboro,  Eng.;  Buenos  Ayres, 
S.  A.;  Bradford,  Eng.;  Coventry,  Eng.;  Cork,  Ireland;  Zurich, 
Switzerland;  Plymouth,  Eng.;  Dublin,  Ireland,  also  to  the  follow- 

ing cities  in  this  country  and  Canada:  Dayton,  Ohio;  Omaha, 
Neb.;  Cleveland,  Ohio;  Sherbrooke,  Canada;  Jewett,  Ohio;  New 
York  City;  Cincinnati,  Ohio;  Jersey  City,  N.  J.;  Attleboro, 
Mass.;  Hoboken,  N.  J.;  Indianapolis,  Ind.;  Auburn,  N.  Y.;  Oak- 

land, Cal.;  Salem,  Mass.;  Hyde  Park,  Mass.;  Newport,  R.  I.;  New 
Paltz,  N.  Y. ;  Fall  River,  Mass.;  Quincy,  Mass.;  Haverhill,  Mass.; 
Webb  City,  Mo.;  Milwaukee,  Wis.;  St.  Louis,  Mo.;  Council 
Bluffs,  la.;  Bradford,  Pa.;  Joliet,  111.;  Bridgekater,  Mass.;  Pen- 
sacola,  Fla. ;  Pueblo,  Colo.;  Meriden,  Conn.;  Lewiston,  Maine; 
Natick,  Mass. 
THE  BETHLEHEM  IRON  COMPANY,  South  Bethlehem, 

Pa.,  has  been  given  the  order  for  the  shafts  for  the  engines  which 
the  Metropolitan  Street  Railway  Com'pany,  of  New  York  City, 
will  install  in  its  new  power  house.  These  shafts  are  37  ft.  in 
diameter,  27  ft.  4  ins.  long,  with  a  16  ft.  hole  through  them. 
They  are  made  of  fluid  compressed  open  hearth  steel,  annealed, 
and  are  hydraulically  forged  on  a  mandrel.    The  Bethlehem  Iron 

Company  claims  to  be  the  only  forge  in  this  country  equipped  for 
turning  out  work  of  this  character  and  magnitude.  The  cranks 
will  also  be  made  by  this  company.  Notwithstanding  the  fact 
that  the  Bethlehem  Iron  Company  has  on  its  books  large  orders 
for  finished  guns  of  various  calibers,  up  to  12-ft.  gun  carriages, 
and  forgings  for  guns  which  are  to  be  completed  at  the  various 
Government  yards,  the  number  of  orders  which  it  is  taking  for 
merchant  work,  such  as  shafting  of  various  descriptions,  both 
solid  and  hollow,  and  of  plain  steel,  as  well  as  nickel  steel,  are 
increasing  daily.  The  products  of  this  well-known  concern  have 
a  world-wide  reputation,  as  their  several  contracts  for  armor  plate 
for  the  Russian  Government  prove.  This  company  was  recently 
asked  to  quote  a  price  on  shafting  for  a  Japanese  torpedo  boat 
which  is  being  built  in  Japan. 

THE  SPRAGUE  ELECTRIC  COMPANY,  of  New  York,  is 
now  installing  in  Buenos  Ayres,  Argentine  Republic,  the  first 
outfit  of  electric  motors  for  supplying  all  of  the  motor  power  in 
a  factory  that  has  ever  been  installed  in  that  country.  The  plant 
is  for  a  weaving  factory,  owned  by  Walker  Bailey  &  Company, 
and  it  is  to  be  driven  by  Lundell  electric  motors  of  such  power 
that  each  motor  will  drive  six  machines.  The  Lundell  motor 
seems  to  be  gaining  rapid  recognition  among  the  large  power 
users,  owing  to  the  fact,  it  is  stated,  that  it  has  never  lost  in 
competition  with  other  motors  at  the  hands  of  engineers,  and 
the  further  fact  that  it  has  given  invaluable  satisfaction  during  all 
the  years  it  has  been  upon  the  market.  One  of  the  largest  con- 

tracts awarded  the  Sprague  Company  recently  was  awarded  by 
the  John  Stephenson  Company,  of  New  York  City.  Each  of 
the  Stephenson  machines  will  have  an  independent  Lundell  motor, 
and  the  sizes  used  will  be  from  3  to  40  h.p.  Some  of  them  will 
be  direct  connected,  and  some  of  them  will  be  geared.  In  addition 
to  the  power  motors,  the  Sprague  Company  has  secured  a  contract 
for  exhaust  fan  outfits.  This  plant  will  be  one  of  the  largest  of 
its  kind,  and  will  employ  only  Lundell  motors.  The  Sprague 
Electric  Company  has  recently  issued  two  unusually  artistic  cata- 

logues, one  describing  at  some  length  the  different  types  of  Lun- 
dell fan  motors,  and  the  other  describing  the  application  of  Lun- 
dell motors  to  printing  presses. 

THE  WALKER  COMPANY,  of  Cleveland,  O.,  has  recently 
secured  a  very  handsome  and  commodious  suite  of  offices  on  the 
sixteenth  floor  of  the  Commercial  Cable  Building,  18-20  Broad 
Street,  New  York,  where  its  General  Sales  office  will  hereafter  be 
located.  The  suite  includes  a  private  hall,  general  offices,  private 
offices  for  the  officials  of  the  company,  and  all  modern  convenien- 

ces for  the  transaction  of  business.  The  Walker  Company  has  re- 
cently received  a  number  of  large  orders  for  its  apparatus  both 

from  foreign  and  American  companies.  Among  the  foreign  orders 
may  be  mentioned:  20  double  No.  3  S.  street  car  equipments,  3 
single  No.  3  S.  equipments,  and  18  double  No.  S.  N.  equipments 
for  Paris,  besides  four  150  k.w.  belted  generators  and  2  generator 
panels.  In  addition  to  this,  an  order  has  been  received  from  Bagnall 
&  Hilles,  of  Yokohama,  for  two  25  k.w.  direct  connected  genera- 

tors for  Singapore.  Among  the  recent  domestic  orders  received 
by  the  Walker  Company  are  the  following:  Two  150  k.w.  three- 
phase  synchronous  motors  for  the  Lachine  Rapids  Power  Com- 

pany; a  700  k.w.  alternating  single-phase  machine  for  the  Buffalo 
&  Niagara  Falls  Electric  Light  &  Power  Company;  two  400  k.w. 
belt-driven  generators  for  the  Syracuse  Construction  Company; 
one  120  k.w.  belted  generator  for  the  Northern  Electric  Company, 
of  Baltimore;  four  double  No.  4 — A — S —  and  two  double  No. 
5 — S  equipments,  besides  250  k.w.  direct  connected  railway  gener- 

ators for  the  Norton  &  Attleboro  Railway,  of  Attleboro,  Mass. 
Besides  the  generators  above  referred  to,  the  Northern  Electric 
Company,  of  Baltimore,  has  ordered  100  Walker  arc  lamps,  mak- 

ing in  all  300  in  three  months.  The  Walker  Company  has  also  re- 
cently taken  a  contract  from  the  Government  to  supply  three  dis- 

appearing gun  carriages  for  8-in.  rifles.  They  are  to  be  of  the 
Crozier  type,  1896  model. 
THE  FILER  &  STOWELL  COMPANY,  of  Milwaukee, 

Wis.,  has  secured  an  order  from  the  Worcester  &  Clinton  Street 
Railway  Company,  Worcester,  Mass.,  for  two  heavy-duty  engines 
with  cylinders  20  ins.  x  42  ins.,  one  600  h.p.  jet  condenser  and 
one  600  h.p.  heater.  The  Filer  &  Stowell  Company  is  also  build- 

ing a  500  h.p.  tandem  compound,  to  be  direct-connected  to  gen- 
erator for  the  Bluff  City  (la.)  Electric  Railway  Company; 

a  300  h.p.  tandem  compound,  also  for  street  railway  work,  for 
the  Warren  Electrical  Light  Company,  Warren,  Pa.  All  of  these 

engines  are  of  heavy-duty  type,  with  Filer  &  Stowell  Company's 
latest  pattern,  or  1900  style,  heavy-duty  frame.  A  500  h.p.  cross 
compound  heavy-duty  engine,  with  surface  condenser,  has  re- 

cently been  furnished,  and  is  now  being  erected  at  the  electric 
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light  plant  in  the  city  of  Jacksonville,  Fla.  The  Filer  &  Stowell 
Company  is  also  erecting  two  single-cylinder  engines  in  the 
electric  plant  in  the  city  of  Donaldsonville,  La.,  and  will  soon  ship 
a  24  ins.  x  48  ins.  Corliss  for  plant  of  the  Home  Electric  Com- 

pany, Baton  Rouge,  La.;  a  14  ins.  x  30  ins.  for  electric  light  and 
water-works  plant  at  city  of  West  Point,  Miss.;  a  24  ins.  x  42  ins. 
Corliss  of  the  Filer  &  Stowell  Company's  make  has  just  been 
started  in  the  elevator  of  the  Export  Elevator  Company,  Buffalo, 
N.  Y.  This  makes  the  third  engine  which  the  Filer  &  Stowell 
Company  has  furnished  to  these  people  within  two  years.  It  is 
now  building  a  500  h.p.  cross  compound  for  the  Kimberly  & 
Clark  Company,  who  are  large  paper  manufacturers  at  Neenah. 
Kimberly  and  Appleton,  Wis.  The  Filer  &  Stowell  Company 
takes  just  pride  in  having  received  this  order  from  the  Kimberly 
&  Clark  Company,  who  have  been  using  two  engines  of  its  make 
for  about  three  years  and  at  the  same  time  have  been  using  for  a 
number  of  years  past  as  many  as  twelve  engines  of  another  manu- 
facture. 

New  Publications 

A  History  of  the  Yerkes  System  of  Street  Railways  in  the  City 
of  Chicago.    64  pages.  Illustrated. 
This  is  a  large  book,  elaborately  bound  in  white  and  gilt, 

giving  a  full  history  of  the  Yerkes  system  of  street  railways  in 
Chicago  from  the  earliest  organization  of  the  first  horse  railway  to 
the  present  development  of  cable,  electric  and  elevated  railways 
of  the  North  and  West  sides  of  that  city. 

Trade  Catalogues 

Electric  Motors  in  the  Art  of  Printing.  Published  by  the  Sprague 
Electric  Company,  of  New  York.  Illustrated. 

Lundell  Fan  Motors.  Published  by  the  Sprague  Electric  Com- 
pany, of  New  York.    18  pages.  Illustrated. 

Gorman's  Amusement  Attractions.  Published  by  J.  W.  Gorman, 
of  Boston,  Mass.    16  pages.  Illustrated. 

Modern  Switchboards.  Published  by  the  Cutter  Electrical  & 
Manufacturing  Company,  Philadelphia,  Pa.  222  pages.  Illus- 
trated. 

Armington  &  Sims  Engines.  Published  by  Armington  &  Sims 
Company,  of  Providence,  R.  I.   28  pages.  Illustrated. 

Morison  Suspension  Furnaces.  Published  by  the  Continental 
Iron  Works,  Brooklyn,  N.  Y.   36  pages.  Illustrated. 

High-Pressure  Tubular  Boilers.  Published  by  the  Murray  Iron 
Works  Company,  of  Burlington,  la.    12  pages.  Illustrated. 

PAT.  NO.  600',890 

The  Pelton  Water  Wheel.  Published  by  the  Pelton  Water  Wheel 
Company  of  San  Francisco,  Cal.   98  pages.  Illustrated. 

Pain's  Fireworks.  Published  by  Paiivs  Fireworks  Company  of New  York.  Illustrated. 

Self  Lubricating  Motor  Brush.  Published  by  the  Partridge  Car- 
bon Company,  Sandusky,  O.    32  pages. 

Illinois  Steel  Company.  Published  by  the  Illinois  Steel  Com- 
pany, of  Chicago,  111.    42  pages.  Illustrated. 

Catalogue.  Published  by  the  Lunkenheimer  Company,  of  Cin- 
cinnati, O.  208  pages.  Illustrated. 

List  of  Street  Railway  Patents  Issued 

U.  S.  Patents  Issued  from  March  22,  1898,  to  April  12,  1898, 
Inclusive. 

March  22. 

Trolley  Wheel. — Elbert  R.  Rc^inson,  Chicago,  HI.    No.  600,890. 
A  grooved  trolley-wheel  comprising  integral  hub,  sides  and 

flanges,  formed  of  one  metal  and  with  a  deep  peripheral  groove 
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and  offshoots  or  bores,  and  a  filling  of  another  material  cast  into 
the  deep  groove  of  the  wheel,  partly  filling  the  same  while  leav- 

ing the  projecting  flanges  beyond  said  filling,  and  into  the  off- 
shoots or  bores  to  extend  said  filling  to  the  mounting  for  the 

wheel. 

Street  Railway  Car. — Caleb  E.  Garey  and  Eli  T.  Landon,  New 
York,  N.  Y.    No.  601,000. 

Automatic  Switch. — Percy  S.  Rogers,  Boston,  Mass.    No.  601,045. 
Otrell    Car    Fender.— Albert    W.    Routh,    Pittsburg,    Pa.  No. 

601,046. 

Railway  Switch. — Philipp  Boch,  Long  Island  City,  N.  Y.  No. 601,050. 

Ventilator  and  Dust  Excluder  for  Railway  Passenger  Cars. — Geo. 
W.  Garrett,  Arkadelphia,  Ark.    No.  601,054. 

Car  Fender. — Jacob  F.  Eisenhower,  Lehighton,  Pa.    No.  601,131. 
Car  Fender. — Susan  F.  Moore,  Peabody,  Mass.    No.  601,155. 

March  29. 

Track  Cleaner. — Frank  M.  Berkellerger,  Hyde  Park,  Ohio.  No. 601,229. 

In  combination  with  a  car-body,  a  rock-shaft,  13  pivotally 
supported  below  the  same,  bars  12  connected  thereto  carrying 
scraper-points  at  their  ends,  a  lever  15  for  rocking  shaft  13,  a 
spring,  24,  with  a  normal  tendency  to  elevate  lever  15,  and  corre- 

spondingly depressing  the  scraper-points,  an  operating-lever  for 
actuating  lever  15,  a  guard  within  which  the  latter  moves  and  a 
notch  22  therein,  which  normally  receives  lever  15,  thereby 
holding  the  scraper-points  elevated  against  the  action  of  the 
spring. 

Car  Fender. — George  W.  Douglas,  San  Francisco,  Cal.  No. 601,242. 

Actuator  for  Tramway  Switches. — Geo.  F.  McKay,  Boston,  Mass. No.  601,271. 

Street  Railway  Switch. — Charles  Stadtfield,  Dayton,  Ohio.  No. 601,359. 

Safety  Buffer  Car  Fender. — John  E.  Jones,  Kingston,  Canada. No.  601,441. 

April  5. 

Mechanism  for  Lowering  Car  Fenders. — Robert  Harris,  Bridge- 
port, Conn.,  and  Marcus  K.  Goldsmith,  New  York,  N.  Y. 

No.  601,751. 
Fender  for  Cars. — Henry  Haywood  and  George  Totton,  Toronto, 

Canada.    No.  601,961. 
Railway  Switch. — Edwin  L.  Jenkins,   Orangeburg,   S.   C.  No. 602,014. 

PAT  NO.  602,081 

April  12. Track  Cleaner.— John  Hyde,  Trenton,  N.  J.    No.  602,081. 
A  track  cleaner  having  a  guide,  a  brush  hub  or  slide  mount- 

ed for  axial  and  rotary  movement  in  the  guide  and  yieldingly  held 
in  its  depressed  position,  and  an  interlocking  connection,  con- 

sisting of  axially-disposed  grooves  or  channels  in  one  of  said 
members,  one  of  said  grooves  terminating  short  of  the  others  at 
its  lower  end  and  a  feather  or  web  on  the  other  member  to  en- 

gage one  of  said  grooves  or  channels,  to  maintain  the  hub  or  slide 
at  the  desired  rotary  adjustment  while  permitting  upward  axial 
movement. 
Car  Fender. — Frederick  A.   Harris,   Andrew   M.   Cupples  and, 

Michael  McCaan,  Tyrone,  Pa.    No.  602,133. 
Electric  Block  System— Franz  Burger,  Ft.  Wayne,  Ind.  No. 

602,208. 

We  will  send  copies  of  specifications  and  drawings  complete  of 
any  of  the  above  patents  to  any  address  upon  receipt  of  fifteen 
cents.  Give  date  and  number  of  patent  desired.  The  Street  Rail- 

way Publishing  Company,  Havemeyer  Building,  New  York. 
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THE  SYSTEM  AND  METHODS  OF  THE  LOS  ANGELES  RAILWAY 

COMPANY 

Los  Ang-eles  is  the  largest  city  in  Southern  California 
and  the  center  of  the  rich  farming  and  vineyard  districts 
for  which  that  part  of  the  State  is  famous.  Its  climatic 
and  productive  advantages  are  so  great  that  its  growth, 
both  in  population  and  in  building,  has  been  phenomenal 

and  almost  continuous.  The  census  of  1890  gave  the*  city 
a  population  of  52,000  as  against  about  11,000  in  1880; 

and  a  total  of  deposits  of  $7,647,009.  In  1897  there  were 
seventeen  banks,  with  a  capital  and  reserve  of  $4,843,180 
and  total  deposits  of  $15,075,710. 

The  building  permits  for  the  year  1897  aggregate  $2,- 
481,685  and  the  class  of  structures  erected  would  grace 
any  city  in  the  world.  The  business  blocks  are  of  modern, 
fireproof  construction,  six  and  eight  stories  in  height,  and 

BOILER  ROOM  OF  LOS  ANGELES  RAILWAY  POWER  STATION 

while  a  census  taken  under  a  State  law  in  1897  shows  a 
population  of  108,000.  This  increase  in  population  has 
been  accompanied  by  development  no  less  wonderful  in 

other  ways.  The  banking  in  1887  was  done  by  six  insti- 
tutions with  a  combined  capital  and  reserve  of  $1,668,481, 

the  dwellings  of  a  character  which  marks  Los  Angeles  as 
one  of  the  handsome  residence  cities  in  the  country.  The 
ease  with  which  flowers  and  plants  are  grown  in  the  semi- 
tropic  climate  gives  a  beauty  of  adornment  to  this  portion 
of  the  city  that  is  equaled  probably  nowhere  else  on  the 
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continent.  The  streets  are  paved  with  a  natural  gravel 
or  macadam  except  in  the  business  portion,  where  concrete 
and  asphalt  construction  is  used. 

The  street  railway  system,  as  is  common  with  the  rapidly 

growing  cities  of  the  West,  has  developed  from  a  patch- 
work of  small  independent  horse  lines  into  the  present 

well-equipped  electric  system.  The  process  of  this  devel- 
opment involved  the  construction  of  an  extensive  system 

of  cable  railways,  in  the  building  of  which  money  was 
not  spared,  but  which  ultimately  proved  to  be  a  financial 

eration,  the  latter,  under  the  peculiar  local  conditions  ex- 
isting, being  excessive. 

It  was  at  this  stage  that  the  present  company,  the  Los 
Angeles  Railway  Company,  was  organized,  largely  of  the 
holders  of  the  bonds  of  the  existing  companies.  The  prop- 

erty of  the  latter,  horse,  cable,  and  electric,  was  sold  under 

the  trust  deed,  and  the  whole  purchased  by  the  Los  An- 
geles Railway  Company. 

The  physical  condition  of  the  property  was  such  that  the 
new  managers  had  a  very  complicated  problem  with  which 
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mistake.  The  causes  that  led  up  to  this  condition  of  af- 
fairs need  not  be  discussed  here.  The  facts  are  that  in 

1895  there  were  in  operation  in  Los  Angeles  two  parallel 
systems,  one  consisting  of  cable  and  horse  cars,  and  the 
other  of  electric  cars.  The  ownership  of  the  two  systems 
had  been  consolidated,  but  the  business  did  not  produce 

the  revenue  necessary  to  keep  up  the  repairs  and  better- 
ments required,  and  to  carry  on  the  expensive  cable  op- 

to deal.  There  were  four  power  houses  to  operate.  The 
rolling  stock  was  in  poor  condition.  The  electric  car 
equipment  was  an  aggregation  of  Westinghouse  gearless 
motors,  Edison  No.  6,  Westinghouse  No.  3,  G.  E.  800, 
Westinghouse  No.  12  and  Westinghouse  No.  14,  and  all  in 
bad  order.  The  track  conditions  were  also  bad,  as  the 
rails  were  light  and  badly  worn. 

The  problems  presented  were: 
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First — To  keep  up  the  operation  of  the  present  systems, 
and  in  doing  this  to  do  as  little  in  the  way  of  repairs  as 
possible  to  portions  of  the  plant  that  later  on  might  be 
abandoned. 

Second — To  design  a  system  of  betterment,  which,  while 
utilizing  as  much  of  the  existing  plant  as  possible,  would 
provide  for  its  present  and  reasonable  future  needs,  and 
which  would  carry  out  the  plan,  to  which  the  company 
was  already  committed,  of  converting  the  whole  system 
to  electric  power.    This  latter  involved  the  change  to  the 

one  power  station.  This  brings  us  to  the  plant  as  it 
now  exists,  which  consists  of  twelve  lines,  aggregating 

seventy-four  miles,  over  which  are  operated  seventy-one 
cars.  There  are  two  other  corporations  controlled  in  the 
interests  of  the  main  company,  and  supplied  with  power 
from  its  station,  which  adds  twelve  miles  to  the  above 
total  and  over  which  are  operated  ten  cars. 

POWER  STATIONS 

The  central  power  station  and  shops  occupy  an  entire 

POWER  STATION,  CAR  HOUSE  AND  REPAIR  SHOPS 

electric  system  of  eighteen  miles  of  horse  lines  and  twenty-  block.    The  buildings  are  of  brick  and  iron  and  present 
two  miles  of  cable.  a  neat  architectural  appearance,  while  well  adapted  for 

Third — The  reorganization  of  the  working  force.  their  several  uses. 
The  actual  possession  of  the  property  was  turned  over        The  steam  equipment  consists  of  five  batteries  of  Stirl- 

to  the  new  management  on  March  24,  1895,  but  the  legal  ing  boilers,  two  boilers  of  250  h.p.  each  constituting  each 
title  d'd  not  pass  to  the  new  company  until  July  of  the  battery.    All  the  boilers  are  connected  to  a  main  steam 

INTERIOR  OF  POWER  STATION 

same  year,  so  that  nothing  could  be  done  which  involved 
the  incurring  of  financial  liability  before  the  latter  date. 
The  interval,  however,  was  used  to  make  a  study  of  the 
plant  as  it  then  existed,  and  to  formulate  some  general 
lines  upon  which  to  work. 

Immediately  upon  the  passing  over  of  the  title,  active 
operations  began,  and  by  April  1  of  the  following  year 
the  whole  system  was  electrified  and  being  operated  from 

pipe  in  such  a  manner  that  any  one  may  be  cut  out  of 
operation  without  interference  with  the  others.  The  fur- 

naces are  fitted  with  grate  bars  and  all  the  appliances  for 
burning  coal  as  well  as  false  linings  and  bridge  walls  for 
the  burning  of  crude  petroleum  which  is  the  usual  fuel. 
The  oil  is  delivered  to  the  station  by  a  pipe  line  direct 
from  the  wells  and  is  received  in  a  thousand  barrel  tank, 
set  in  a  concrete  basin.   The  latter  was  built  for  confining: 
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the  oil  in  case  of  the  bursting  of  the  tank.  The  thousand 
barrel  tank  delivers  into  three  200-barrel  tanks,  which  are 
below  the  fireboxes  of  the  boilers,  and  250  ft.  distant  from 
them.  This  prevents  any  possibility  of  a  flow  of  oil  into 
the  boiler  room  in  case  of  accident. 

The  oil  is  heated  in  the  tanks  by  steam  pipes  to  a  tem- 
perature of  about  115  deg\,  and  allowed  to  stand  for  four 

or  five  hours,  so  as  to  precipitate  all  water  and  foreign 
matter,  which  are  pumped  off  from  the  bottom.  The  oil  is 
then  pumped  to  the  boilers  through  a  pipe  line  which  has 

END  VIEW  OF  TRAY  CONDENSERS 

an  overflow  and  check  valve  so  arranged  that  only  a  cer- 
tain pressure  can  be  maintained  on  the  system.  The  con- 

necting pipes  to  the  boilers  are  so  arranged  that  there  is 
a  continuous  flow  and  no  dead  ends,  with  the  accompany- 

ing clogging  up  of  pipes  and  unequal  temperature  of  the 
fuel  oil. 

Oil  for  fuel  is  found  in  considerable  quantities  within 
the  city  limits,  and  costs,  delivered  at  the  power  house, 
from  70  cents  to  $1.50  per  barrel.  The  Los  Angeles  Rail- 

way Company  has  eight  wells  of  its  own,  and  produces 
from  one-third  to  one-half  of  all  the  oil  it  consumes.  This 
production  would  be  increased  up  to  the  full  amount  were 
it  not  for  the  fact  that  the  company  has  a  very  advanta- 

geous contract  for  a  supply  of  power  from  a  water  com- 
pany which  is  now  constructing  the  works  necessary  to 

transmit  a  large  supply  of  power  to  Los  Angeles  from 
mountain  streams,  about  70  miles  distant.  The  output 
of  the  station  during  1897  was  5,922,230  k.w.  hours,  to 
produce  which  55,267  barrels  of  oil  were  burned.  The 

production -was,  therefore,  107.15  k.w.  hours  per  barrel  of 
oil,  and  the  evaporation  12.89  lbs.  of  water  per  pound 
of  oil.  ; 

Water  for  boilers  and  for  condensing  is  obtained  from 

wells  sunk  on  the  property  of  the  company  from  the  irri- 
gating ditches  of  the  city.  The  feed-water  used  contains  a 

considerable  quantity  of  carbonate  of  lime  and  magnesia 
and  other  impurities  which  tend  to  form  a  flinty  scale 
upon  the  boiler  tubes.  This  has  been  successfully  reduced 

by  employing-  the  boiler  compound  of  the  Dearborn  Drug 
&  Chemical  Works.  The  method  of  applying  this  and 

cleaning  the  boiler  tubes  is  as  follows:  All  the  water — 
cool,  not  hot — is  first  allowed  to  run  out  of  the  boiler. 
After  this  all  the  sediment  that  has  settled  in  drums  is 

taken  out  and  weighed,  so  that  accurate  data  is  obtained 
on  sediment  taken  from  boilers.  The  tubes  and  drums 

are  then  washed  out,  after  which  cups  fastened  to  chains 
are  pulled  through  the  tubes,  taking  out  all  the  scale  that 

has  been  loosened  by  the  compound,  or  has  formed  during 
the  run.  Tubes  that  had  barely  1  in.  opening  formerly 
have  now  2§  ins.,  and  in  many  cases  the  scale  has  been 
removed  down  to  the  iron.  The  compound  loosens  the 
scale  so  that  it  can  be  readily  removed. 

The  method  of  handling  the  compound  is  as  follows: 

Taking-  as  a  standard  the  evaporation  of  30  lbs.  of  water 
per  hour  to  1  h.p.,  pump  in  2  lbs.  every  twelve  hours  to 
each  65  h.p.  The  compound  is  mixed  with  two  parts 
water  and  put  into  the  feed  water  by  means  of  a  f  in.  pipe, 
the  flow  being  regulated  so  that  the  above  quantity  is 
regularly  mixed  with  the  feed  water.  The  arrangement 
is  on  the  same  principle  as  a  sight  feed  lubricator,  and  is 

automatic  in  quantity  fed.  As  the  amount  of  water  re- 
quired in  the  boiler  changes,  the  compound  is  reduced  or 

increased  in  the  same  proportion. 

For  cooling  the  condensing  water  a  system  of  cooling 
trays  is  used.  The  water  from  the  condensers  is  pumped 
back  and  allowed  to  flow  over  the  shallow  trays  in  a  thin 
film  which  at  the  end  of  each  tray  is  broken  into  very 
small  streams  by  passing  through  perforated  boards,  thus 

giving  ample  opportunity  for  the  air  to  circulate.  No  ar- 
tificial circulation  is  used  on  these  trays,  and  a  tempera- 

ture of  about  10  deg.  above  the  atmosphere  is  obtained. 

The  eng-ine  equipment  originally  consisted  of  two  600 
h.p.  triple  expansion  Golden  State  engines — with  a  Thomp- 

son valve  movement,  and  steam  was  used  at  a  pressure  of 

185  lbs.  A  test  of  these  engines  demonstrated  that  for 
the  conditions  obtaining  it  would  be  desirable  to  reduce 
the  pressure  and  to  instal  the  proposed  new  equipment  on 
a  compound  basis.  One  800  h.p.  cross  compound  Corliss 
engine,  built  originally  by  the  Risdon  Iron  &  Locomotive 
Works,  was  therefore  taken  from  one  of  the  old  cable 
power  houses  and  refitted  for  electrical  work.  A  250  h.p. 

vertical  Ball  engine  was  installed  for  the  furnishing  of  cur- 
rent to  such  stationary  motors  as  the  company  was  serv- 

ing with  power,  and  an  E.  P.  Allis  cross  compound  1,200 
h.p.  engine  was  put  in  place  to  carry  the  main  load. 

1200  H.P.  DIRECT-CONNECTED  UNIT 

The  generator  equipment  consists  of  one  400  k.w.  West- 
inghouse  railway  generator,  rope  connected  to  one  of  the 
original  600  h.p.  engines,  and  two  200  k.w.  Westinghouse 
railway  generators,  also  rope  connected  to  the  other  600 
h.p.  engine;  two  G.  E.  m.p.  270  k.w.  railway  generators 
are  rope  connected  to  the  800  h.p.  Corliss  engine,  and  one 

Edison  200  k.w.  bi-polar  generator  is  belt  driven  from  the 
Ball  engine.  The  1200  E.  P.  Allis  engine  is  direct  con- 

nected to  an  800  k.w.  Walker  generator. 
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The  leads  from  all  the  machines  arc  taken  through  un- 
derground conduits  to  a  tunnel  back  of  the  switchboard 

and  connected  up  with  the  board  in  such  a  manner  as  to 
give  the  greatest  flexibility  possible  to  the  station. 

The  switchboard  is  of  the  most  modern  type,  of  the 

General  Electric  Company's  construction,  and  consists  of 
twenty-five  feeder  and  seven  generator  panels  and  one 

main  panel  carrying-  the  totalizing  ammeter  and  watt  meter. 
The  board  is  of  black  slate  and  fitted  with  the  most  ap- 

proved switches  and  safety  and  measuring  devices,  in- 
cluding a  recording  watt  meter  which  registers  the  total 

output  of  the  station.  The  feeder  system  is  divided  into 

twenty-five  sections,  and  each  is  connected  to  a  separate 
panel  on  the  board. 

The  rails  are  laid  with  joints  "butted,"  and  a  six  hole 
angle  bar  fastening  is  used.  The  work  of  relaying  is  done 
in  small  sections,  that  is,  one  or  two  blocks  at  a  time.  The 
managers  have  not  yet  used  the  cast  weld  joint,  but  look 
favorably  upon  it. 

Some  interesting  observations  have  been  made  by  the 
company  upon  the  amount  of  power  required  to  propel 
cars  over  tracks  of  different  character — these  apply  not 
only  to  its  own  road  but  to-  that  of  the  Main  Street  and 
Agricultural  Park  Railroad  Company,  to  whom  the  Los 
Angeles  Railway  Company  sells  power.  The  tracks  of  this 
road  have  also  been  laid  recently  with  60  lb.  rails  and 

well  bonded,  and  the  type  of  cars  operated  and  their  equip- 
ment is  practically  the  same  on  both  roads.    The  amount 

SIDE  VIEW  OF  POWER  STATION,  SHOWING  TRAY  CONDENSERS 

As  the  company  operates  cars  over  several  very  sharp 
grades  ranging  from  9  to  14  per  cent,  and  also  supplies 
current  to  a  large  number  of  stationary  motors,  consist- 

ing mainly  of  elevators,  the  load  might  fairly  be  expected 
to  show  some  very  bad  phases  of  variation.  The  diagram, 
on  page  308,  which  is  one  of  many  and  is  fairly  typ- 

ical, shows  on  the  contrary  a  fairly  regular  line.  The  cal- 
culated and  the  observed  k.w.  output  also  show  a  very 

close  agreement. 

TKACK  CONSTRUCTION 

The  track,  which  was  laid  originally  with  the  light  rails 
in  use  a  few  years  since,  has  been  replaced  in  many  places 
with  the  company's  standard  construction,  a  section  of 
which  is  shown  on  page  308.  The  rail  weighs  60  lbs.  per 
yard,  are  6  ins.  deep  and  are  laid  in  lengths  of  from  60  ft. 
to  64  ft.  The  managers  of  the  Los  Angeles  Railway  Com- 

pany were  the  pioneers  in  the  bringing  of  these  long  rails 
across  the  continent,  and  find  no  difficulty  or  additional 
expense  in  transportation.  In  a  recent  shipment  of  500 
tons  only  three  rails  had  to  be  straightened. 

of  power  used,  as  registered  by  the  recording  watt  meter, 
shows  that  the  operation  over  the  old  tracks  required  1.299 
k.w.  hours  per  car  mile,  while  on  the  heavy  and  well 
constructed  tracks  but  9.39  k.w.  hours  are  needed. 

The  company  makes  its  own  special  work,  and  60-lb. 
rails  and  heavy  guards  are  used  in  its  construction. 

ROLLING  STOCK 

The  rolling  stock  has  been  standardized  to  a  32  ft. 
double  truck  combination  car,  and  a  26  ft.  single  truck 
combination  car  with  26  ft.  open  cars  for  rush  business. 

The  motors  used  are  the  G.  E.  800  and  the  Westing-house 
12  A  with  series  parallel  controllers.  Double  equipments 
are  used  on  nearly  all  cars. 

The  operation  of  all  cars  is  controlled  by  a  dispatcher — 
using  a  system  of  private  telephones.  Each  conductor 
reports  his  arrival  at  a  terminus  and  receives  from  the 

dispatcher  his  leaving-  time,  and  any  special  orders  that  the 
exigencies  of  the  service  may  render  desirable.  In  case 
of  accident  or  delay,  the  conductor  reports  from  some  of 
the  intermediate  telephones  and  receives  the  necessary 
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special  instructions,  the  wrecking  car  or  the  emergency 
wagon  is  ordered  out  as  the  occasion  requires,  or  a  shop 
employee  is  notified  to  meet  the  car  at  some  specified 
point  and  remedy  any  small  defect.  In  this  manner  it  has 
been  found  possible  to  keep  the  cars  from  coming  into 

'  Street  Ry.  Journal 
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the  shop  for  trivial  repairs,  and  thus  the  car  mileage  per 
car  is  increased.  This  latter  has  been  raised  from  115  to 

136  miles  per  day.  One  of  the  chief  values  of  the  dis- 
patching system  of  operation  is  the  promptness  with  which 

is  the  use  of  small  flat  wheel  dollies,  or  false  trucks,  which 
are  run  under  a  car  body  after  it  is  lifted  from  the  regular 
truck.  By  means  of  these  the  car  bodies  can  be  shifted 
into  any  place  in  the  carpenter  or  paint  shops  without 
the  use  of  tracks  and  the  limitation  as  to  space  that  tracks 
make  in  a  shop.  The  floors  of  the  shops  are  consequently 
built  smooth  and  without  tracks,  and  the  car  bodies  can  be 

set  in  almost  any  position  and  handled  in  and  out  with 
great  facility.  One  track,  however,  is  laid  through  all 
of  the  shops,  so  that  cars  can  be  run  through  from  one 
to  another  in  case  of  need. 

A  glance  at  the  illustration  of  the  storeroom  will  show 
that  in  this  important  department  everything  is  kept  in 
order  and  according  to  a  system.  The  accounting  methods 

are  largely  the  standard  street  railway  system,  and  all  sup- 
plies purchased  are  charged  into  supplies  account  and 

charg-ed  out  as  used,  on  requisitions  of  the  proper  officers. 

The  supply  clerk's  books  show  at  all  times  just  how  much 

LOAD  LINE  FOR  THREE  DAYS— LOS  ANGELES  RAILWAY 

notice  of  accidents,  delays  and  other  emergencies  are  put 
before  the  superintendent,  and  the  ease  with  which  he  can 
communicate  with  every  car  on  the  system. 

CAR  HOUSES    AND  RKPAIR  SHOPS 

The  company  is  still  using-  the  old  car  houses  of  the 
cable  system.  These  are  to  be  replaced,  however,  with 
finely  designed  modern  structures  of  brick  and  iron,  giving 
all  the  conveniences  for  quick  and  easy  handling  and  clean- 

ing- of  the  cars  of  the  various  lines.  The  shop  facilities 
are  commodious — the  machine  tools  being  well  adapted 
to  their  work.  The  great  distance  from  the  centers  of 
manufacture  and  the  consequent  high  freight  rates  make 
it  incumbent  upon  this  company  to  do  more  work  than 
would  fall  to  the  shop  of  the  ordinary  Eastern  road,  which 

is  close  to  the  large  manufacturing-  and  supply  centers. 
One  ingenious  feature  of  the  carpenter  and  paint  shops 

of  a  particular  article  is  on  hand,  and  if  used  where,  when 
and  by  whose  order. 

ORGANIZATION   AND  RECORDS 
The  organization  of  the  employees  and  official  staff  has 

been  carried  to  a  high  degree  of  excellence.  The  table  on 
the  opposite  page  shows  the  scheme  of  organization.  A 
system  of  daily  reports  is  used,  which,  while  avoiding 
duplication  of  information  and  unnecessary  bookkeeping, 

so  fit  into  each  other  that  a  complete  history  of  the  busi- 
ness and  results  is  constantly  being  written.  These  re- 
ports lead  up  from  the  small  detail  of  the  time  card  of 

the  mechanic  to  his  foreman  or  the  daily  report  of  the 

conductor  and  motorman — through  the  master  mechanic, 
executive  engineer  and  electrician,  civil  engineer,  superin- 

tendent and  auditor,  to  the  general  manager,  who,  by 
means  of  the  reports  of  these  latter  officials,  is  kept  in 

daily  touch  with  the  whole  operation. 
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Diagram  Showing  Arrangement  of  Official  Staff  of  the 

Los  Angei.ES  Railway  Co. 
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In  the  general  manager's  offiee,  the  final  results  of  the 
business  and  operations  of  the  road  are  not  only  reported, 
hut  such  of  these  results  as  are  capable  of  tabulation 
and  illustration  by  graphic  charts  are  put  into  this  form, 
so  that  the  whole  history  of  the  road  is  always  before  him 
in  a  condensed  form  and  convenient  for  study. 

The  chart  case  of  this  official  is  a  novelty.  It  consists  of 

a  box  about  2\  ft.  square  mounted  on  an  adjustable  draw- 
ing table  stand.  A  roll  of  standard  cross  section  paper 

millimeter  scale  is  fixed  to  rollers  set  in  each  end  of  the 

box — thus  allowing  the  paper  to  run  back  and  forth  over 
a  board.  The  rollers  are  actuated  from  the  outside  by 
means  of  a  small  crank. 

On  this  paper  are  charted  by  months,  among  other 
items  of  information: 

1.  Total  half-fare  passengers. 
2.  Total  free  passengers. 
3.  Total  cash  passengers. 
4.  Total  passengers. 
5.  Cost  of  operating  railroad 
6.  Receipts  from  passengers 
7.  Ratio  of  operating  expenses  to  total  receipts. 
8.  Total  railroad  operating  cost. 
9.  Total  operating  cost. 
10.  Total  passenger  income. 
12.    Total  receipts  from  sales  of  power. 
12.  Total  receipts  from  sale  of  power. 
13.  Total  cost  of  power  sold. 
14.  Total  cost  of  all  power  produced,  including  repairs. 
15.  Total  k.w.  hours  of  power  sold. 
16.  Total  k.w.  hours  for  railroad  and  shops. 
17.  Total  k.w.  hours'  output  of  station. 18.  Cost  per  k.w.  hours  of  total  output. 
19.  Cost  per  k.w.  hour  of  power  sold,  including  solicitors  and 

inspectors. 
20.  Total  number  barrels  oil  burned. 
21.  K.w.  hours  per  barrel  oil  burned. 
22.  Total  car  miles. 
23.  Average  number  cars  operated. 
24.  Daily  average  car  miles  per  car. 
25.  Cost  of  railroad  operation  per  car  mile. 
26.  Receipts  from  passengers  per  car  mile. 
27.  Daily  average  cost  of  operating  per  car. 
28.  Daily  average  receipts  per  car. 
29.  Damage  account. 
30.  General  office. 
31.  Repairs  and  maintenance  of  rolling  stock. 
32.  Repairs  and  maintenance  of  way. 
33.  Cost  of  power,  not  including  repairs. 
34.  Cost  of  transportation,  wages,  etc. 
35.  Total  operating  cost. 
36.  Daily  average  receipts  per  car  for  each  of  the  twelve  lines. 

An  inspection  of  this  chart  conveys  a  vivid  idea  to  the 
mind  of  the  railroad  man  of  the  effect  of  the  work  of  the 

new  management.  Thus,  the  total  outlay  for  repairs  and 

maintenance,  both  rolling  stock  and  way,  has  been  re- 
duced from  about  $12,000  per  month  to  $6,000;  the  cost  of 

rolling  stock  repairs  alone  from  $6,000  to  $2,800,  and  the 
cost  for  repairs  and  maintenance  of  way  from  $6,000  to 

$3,200. 

The  cost  of  power  per  k.w.  hour  has  been  reduced  from 
a  trifle  less  than  2  cents  to  1.09  cents;  this  latter  with  a  fuel 
that  costs  the  equivalent  of  coal  at  $4.50  per  ton. 

The  effect  of  continuous  work  on  the  boilers  and  the 

use  of  proper  compounds  to  reduce  the  formation  of  scale 
is  shown  by  a  reduction  in  the  number  of  barrels  of  oil 
burned  from  5500  to  4500  per  month,  though  the  output 
in  kilowatts  of  the  station  has  at  the  same  time  increased 

from  385,000  to  560,000  per  month.  Another  demonstra- 
tion of  the  same  fact  is  shown  in  the  increase  of  the  num- 

ber of  k.w.  hours  per  barrel  of  oil  burned  from  78  in  Tune, 
1896,  to  125  in  January,  1898. 

The  line  showing  the  daily  average  number  of  car  miles 
traveled  per  car  is  an  excellent  index  of  the  result  of 

improved  track  and  equipment  conditions  and  of  the  effi- 
cacy of  the  dispatcher  system,  as  in  the  months  following 

its  introduction  there  is  a  sharp  and  sustained  increase. 
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The  cost  of  railroad  operating  per  car  mile  is  always  P.  M.,  though  the  matter  of  continuing  the  operation  an 
an  interesting  detail,  and  the  chart  shows  this  line  to  drop  hour  later  is  now  under  consideration  by  the  management, 
from  15  cents  to  11.02  cents.  Trailers  are  used  in  times  of  extraordinary  traffic.  The 

The  wages  of  motormen  and  conductors  is  20  cents  demands  in  this  particular  are  exceedingly  heavy,  as  the 

GENERAL  MANAGER'S  OFFICE STORE  ROOM 

WINDING  ROOM PAINT  SHOP 

CARPENTER  SHOP MACHINE  SHOP 

per  hour;  mechanics  vary  from  20  to  35  cents  per  hour,  locations  of  the  different  pleasure  grounds  are  at  the  ends 

and  laborers  are  paid  $1.75  per  day.  of  various  lines.   The  annual  festival  of  a  week's  duration, 
operation  which  is  usually  held  in  April  or  May  of  each  year,  presents 

The  cars  are  operated  from  5  o'clock  A.  M.  to  12  o'clock  at  times  some  serious  problems  in  bunched  up  loads. 
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A  contract  has  been  entered  into  with  the  Government 

for  the  transporting-  of  the  mails  in  closed  pouches  from 
the  main  to  the  branch  post-offices.  The  geographical  re- 

lation of  the  different  stations  and  the  railway  lines  makes 
it  possible  to  give  an  excellent  service  in  this  particular. 

The  transfer  system  is  exceedingly  generous  and  pro- 
duces excellent  results  in  increasing  the  traffic.  It  is  quite 

a  problem  to  work  out  a  system  which  will  at  once  ac- 
commodate the  public  and  be  fair  to  the  street  railway, 

but  this  seems  to  have  been  done,  and  the  system  adopted 
prevents  fraud  almost  to  a  certainty.  Each  transfer  has 
its  series  and  serial  number  and  can  be  traced  continuously 
from  its  issuance  to  a  particular  conductor  in  the  morning 
to  its  return  by  him  unissued  or  by  some  other  conductor 

canceled.  Transfers  are  not  rung'  up  on  the  fare  register — 
but  are  turned  in  at  central  points  on  the  line  each  trip. 
Boxes  are  provided  for  this  purpose. 

system.  When  the  reorganization  took  place,  Thos.  Brown 

of' San  Francisco  was  elected  president,  and  lie  has  been  a 
powerful  factor  in  the  company's  affairs.  Although  a  man 
of  large  responsibilities  and  with  constant  demands  upon 
his  attention,  he  has  devoted  time  and  labor  without  stint 
to  the  business  of  the  company.  In  this  he  has  been 
greatly  aided  by  the  other  directors,  all  of  whom  are 
trained  in  the  conduct  of  large  enterprises,  j.  T.  Burke, 
who  has  been  secretary  since  the  reorganization,  has 
proved  himself  thoroughly  equipped  for  that  important 
office.  He  is  also  the  secretary  of  the  State  Association 
of  Street  Railways. 

The  work  of  reconstruction  and  reorganization  of  work- 
ing force  was  intrusted  to  Fred  W.  Wood  of  Los  Angeles. 

The  board  of  directors,  understanding  the  value  of  concen- 
trated power,  have  wisely  given  him  great  latitude  of  judg- 

ment in  his  position,  and  have  contented  themselves  with 

INTERIOR  OF  CAR  HOUSE 

At  the  end  of  a  run  the  conductor  makes  up  his  report 
and  cash  tag  and  places  the  latter,  together  with  his  cash, 
in  a  small  canvas  bag,  numbered,  and  drops  it  into  a 
chute  leading  into  an  ingeniously  arranged  safe  in  the  main 

office,  so  that  the  counting'  of  the  cash  is  all  done  in  day- 
light and  at  one  time.  This  arrangement  has  been  found 

to  economize  the  time  of  one  clerk  or  receiver. 

The  fire  brigade  is  a  thing  in  which  the  men  take  a  deep 
interest.  All  the  shop  and  powerhouse  employees  are 
formed  into  a  fire  brigade,  and  the  readiness  with  which 
they  respond  to  drill  alarms  shows  that  good  results  may 
be  expected  in  the  event  of  actual  fire. 

PKR SONNE L 

No  account  of  the  Los  Angeles  Railway  Company 
would  be  complete  without  some  mention  of  the  men  who 
have  made  it  what  it  is.  First  among  these  should  be  men- 

tioned Gen.  M.  H.  Sherman  and  E.  P.  Clark,  who  were 
the  originators  of  the  first  considerable  electric  system  in 

Los  Angeles.  They  labored  long  and  patiently  under  ad- 
verse conditions  and  laid  the  foundation  for  the  present 

laying  out  the  broad  lines  of  policy  upon  which  they  wished 
the  business  conducted,  charging  their  general  manager 
with  the  details.  Mr.  Wood  has  been  a  resident  of  Los 

Angeles  for  over  twenty  years,  and  has  literally  grown 
up  with  the  city.  A  civil  and  mechanical  engineer  by  pro- 

fession, he  has  added  to  his  acquirements  a  thorough 
knowledge  of  business  by  years  of  active  work.  A  student 
by  inclination,  he  has  in  the  intervals  of  a  busy  life  read 
law  and  been  admitted  to  the  bar  of  the  Supreme  Court  of 
the  State  of  California.  For  ten  years  he  was  the  presi- 

dent and  manager  of  the  Temple  Street  cable  road  in 
Los  Angeles.  He  is  also  a  member  of  the  American  So- 

ciety of  Mechanical  Engineers  and  the  Technical  Society 
of  the  Pacific  Coast,  and  has  contributed  valuable  papers 
on  the  subject  of  street  railways  to  American  and  English 
technical  publications. 

Messrs.  Hasson  and  Hunt,  electrical  and  mechanical  en- 

gineers of  San  Francisco,  were  retained  as  consulting  en- 
gineers. They  are  both  men  of  large  experience,  being 

ex-naval  officers,  and  thoroughly  equipped  for  the  work. 
Mr.  Hunt  was  on  the  ground  for  a  year  and  a  half,  in 
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active  charge  of  the  designing  and  erection  of  new  ma- 
chinery. 

Lincoln  Nissly  for  two  years  has  occupied  the  position 
of  engineer  and  electrician. 

In  the  final  adjustment  of  forces,  Geo.  E.  Talcott,  who 
had  been  connected  with  the  Newark,  N.  L  street  railway 

system  as  electrician  and  consulting-  engineer,  and  who  has 
been  identified  with  the  development  of  electric  light  and 
electric  railway  matters  from  their  first  practical  installa- 

tion down  to  the  present,  was  given  the  position  of  execu- 
tive engineer  and  electrician.  The  scope  of  his  department 

is  such  as  to  bring  all  mechanical  and  electrical  matters 
under  one  head. 

G.  E.  Pillsbury,  a  civil  engineer  of  wide  experience,  is 
in  charge  of  the  track  department,  both  as  to  maintenance 
and  construction. 

The  accounting  is  under  the  supervision  of  C.  A.  Hen- 
derson, whose  many  years  of  training  in  this  department 

with  Eastern  roads  has  made  him  well  fitted  for  such  du- 
ties. 

The  superintendent,  John  J.  Akin,  has  been  with  the 
company  since  the  time  of  the  building  of  the  cable  road 

system  and  has  held  this  position  through  all  the  succes- 
sive changes. 

John  Fowler,  the  master  mechanic,  is  a  thorough  ma- 
chinist. He  acquired  his  training  in  the  Southern  Pacific 

shops  and  was  subsequently  for  ten  years  superintendent 
of  the  Temple  Street  Cable  Railway. 

It  is  worthy  of  note  that  the  conductors  and  motormen 
of  the  Los  Angeles  Railway  are  of  an  exceptionally  high 
class.  Their  intelligence  and  courtesy  is  a  frequent 
source  of  comment  among  street  railroad  men  who  visit 
in  the  city. 

Power  Consumption  in  Rapid  Transit  Service 

By  A.  H.  Armstrong. 

Perhaps  no  subject  is  attracting  such  widespread  atten- 
tion and  is  being  so  much  discussed  as  the  application  of 

electricity  as  a  motive  power  in  the  rapid  transit  problem. 
The  ability  of  the  electric  motor  to  quickly  accelerate  with 
a  minimum  loss  a  heavy  train  weighing  100  tons  or 
more,  has  entitled  it  to  the  most  careful  consideration 

when  determining  the  motive  power  for  roads  of  this  char- 
acter. Rapid  transit  service  is  here  meant  to  embrace 

roads  operating  heavy  trains  at  a  high  average  speed  over 
•distances  of  6,000  feet  or  less  between  stops.  For  dis- 

tances much  greater  than  6,000  feet  between  stops,  the 
conditions  governing  the  operation  of  the  trains  will  be 
different  and  the  problem  requires  a  different  treatment, 
unless  the  average  speed  increases  proportionally  with  the 
length  of  run  between  stops. 

Rapid  transit  service  is  especially  severe  in  its  demands 
upon  the  motive  power  owing  to  the  continual  starting 

and  stopping,  leaving  but  little  time  for  the  train  to'  run 
at  a  constant  speed.  Hence  it  is  immediately  evident  that 
for  such  service  the  conditions  governing  fractional  speed 
running  of  the  motors  should  be  most  carefully  studied 
in  order  to  minimize  the  losses  during  acceleration. 

Aside  from  the  kind  of  motive  power  used,  the  me- 
chanical problem  of  train  acceleration  and  braking,  offers 

a  wide  field  for  further  investigation.  To  cover  a  given 
distance  in  a  given  time  with  a  certain  train  starting  from 
rest,  does  not  by  any  means  imply  a  certain  fixed  amount 
of  energy  expended.  The  maximum  speed  reached  and 
the  energy  consumed  will  both  be  found  to  be  variables 

depending  upon  the  rate  of  acceleration  and  braking  ef- 
fort used. 

Train  friction  is  also  variable,  being  expressed  as  a 
function  of  the  speed,  but  in  this  discussion  will  be  treated 
as  a  constant  quantity  throughout  the  run  as  the  require- 

ments of  ordinary  rapid  transit  work  do  not  usually  call 
for  higher  maximum  speeds  than  25  to  30  miles  per  hour 
where  the  error  introduced  in  assuming  a  constant  train 
friction  at  all  speeds  can  be  neglected.  From  experi- 

mental runs  train  friction  has  been  found  to  vary  from  23 
lbs.  per  ton  for  a  single  motor  car  of  25  tons  down  to  13 
lbs.  per  ton  for  a  trailer,  so  that  an  assumed  value  of  20 
lbs.  per  ton  for  a  train,  consisting  of  motor  car  and  trail- 

ers, will  be  found  to  be  conservative.  Train  friction  is 
here  meant  to  include  all  friction  losses  of  the  driving 
parts,  gears,  etc.,  in  addition  to  the  rolling  friction  of 
the  train. 

Assuming  a  train  to  cover  a  distance  of  5,280  ft.  and 
come  to  rest  in  140  seconds  from  time  of  starting,  a  set 
of  curves  as  in  Fig.  1  can  be  plotted,  showing  the  relation 
between  speed-time  and  distance-time.  This  distance  of 
5,280  ft.  is  somewhat  above  that  encountered  in  the  ma- 

jority of  rapid  transit,  and  much  higher  than  the  length 
of  run  in  elevated  roads,  but  has  been  chosen  for  sake  of 

simplicity  as  giving  one  stop  per  mile  to  form  a  basis 
of  comparison  for  other  roads  giving  a  larger  number  of 
stops  per  mile.  A  method  of  reducing  the  following 
values  to  agree  with  any  number  of  stops  per  mile  is 
discussed  later. 

Referring  again  to  Fig.  1,  the  power  is  applied  for  sixty- 
four  seconds  at  a  constant  rate  of  80  lbs.  per  ton  when 
deducting  20  lbs.  per  ton  train  friction  leaves  a  net  ac- 

celerating force  of  60  lbs.  per  ton.  At  the  end  of  sixty- 
four  seconds  the  train  has  reached  a  maximum  velocity 
of  41.4  miles  per  hour,  and  is  allowed  to  coast  with  a 
retarding  force  of  20  lbs.  per  ton  for  59.3  seconds  when 
brakes  are  applied  at  the  rate  of  150  lbs.  per  ton  braking 
effort.  A  braking  effort  of  150  lbs.  per  ton  is  chosen  as 
fairly  representing  average  current  practice  in  service  of 
this  character  calling  for  a  rapid  slowing  down  of  the 
train  at  stops,  and  in  order  to  simplify  the  problem  the 
brakes  are  assumed  to  be  applied  uniformly  throughout 
the  time  braking  takes  place.  The  distance  traveled  at  any 
time  is  shown  by  the  distance-time  curve  representing 
three  tangent  parabolas  described  by  the  uniform  forces 
of  60,  20  and  150  lbs.  per  ton,  respectively. 

Having  thus  described  in  detail  a  representative  accel- 
eration curve,  it  is  evident  that  by  accelerating  with  a 

lower  rate  than  60  lbs.  per  ton  net,  the  length  of  time 
for  coasting  would  be  reduced  with  a  constant  braking 
effort  until  a  limit  is  reached  when  brakes  must  be  applied 
as  soon  as  power  is  shut  off.  Also  it  is  evident  that  by 
increasing  the  rate  of  accelerating  above  60  lbs.  per  ton 
net  and  keeping  the  same  braking  effort  of  150  lbs.  per 
ton,  the  length  of  time  the  train  will  coast  will  be  increased 
being  a  maximum  when  the  accelerating  rate  becomes 
infinite,  that  is  when  the  train  starts  with  a  certain  in- 

itial velocity. 

Such  varying  rates  of  acceleration  are  shown  in  Fig. 
2,  where  the  train  covers  a  distance  of  5,280  ft.  in  140 
seconds  as  in  Fig.  1,  the  accelerating  rates  varying  from 

63.4  lbs.  per  ton  (including  20  lbs.  friction)  as  a  mini- 
mum to  infinity  as  a  maximum  rate.  This  accelerating 

rate  of  63.4  lbs.  (43.4  lbs.  net)  is  thus  the  least  constant 
rate  that  the  train  could  be  accelerated  to  enable  it  to 

cover  the  distance  of  5,280  ft.  in  140  seconds  and  the  max- 
imum speed  reached,  5.13  miles  per  hour,  is  the  highest 

speed  possible  with  the  given  conditions  of  braking.  The 
maximum  speed  reached  is  shown  to  decrease  rapidly 

with  the  increasing  rate  of  acceleration,  until  an  acceler- 
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ating  rate  of  120  lbs.  per  ton  is  reached,  after  which  it 
increases  slightly  with  still  higher  rates  of  acceleration. 

With  a  train  friction  greater  than  20  lbs.  per  ton,  this  in- 
crease in  maximum  speed  required  with  very  high  rates 

of  acceleration,  is  shown  much  more  pronounced,  so  that  it 
is  not  true  as  generally  assumed  that  for  a  given  set  of 
conditions  the  maximum  speed  reached  is  a  minimum 
with  an  infinite  rate  of  acceleration,  but  this  minimum 
value  is  reached  with  some  finite  rate  beyond  which  it 
would  increase. 

Having-  thus  determined  the  limiting  rates  within  which 
the  train  can  be  so  accelerated  that  it  can  cover  5,280  ft. 
in  140  seconds  with  the  braking  effort  of  150  lbs.  per 
ton  constant  in  all  cases,  it  becomes  of  interest  to  find  the 

amount  of  energy  expended  with  each  rate  of  accelera- 
tion. The  total  energy  required  to  bring  a  train  up  to  a 

certain  speed  is  the  sum  of  the  energy  required  to  accel- 
erate the  mass  and  that  required  to  overcome  train  fric- 

tion up  to  the  point  of  shutting  off  power, 
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energy  needed  to  overcome  train  friction  being  a  fixed 
quantity  for  a  given  length  of  run,  the  efficiency  of  the  run, 
that  is  the  relative  amount  of  energy  input  to  the  train, 
can  be  expressed  by  the  maximum  speed  reached,  the 
lower  the  maximum  speed  the  less  the  total  energy  re- 

quired. The  fallacy  of  this  reasoning  is  shown  by  an  in- 
spection of  curves  in  (Fig.  4)  illustrating  a  run  of  5,280 

ft.  with  an  acceleration  of  80  lbs.  per  ton  and  150  lbs. 
braking  effort.  Train  friction  is  assumed  constant  at  all 

speeds  at  20  lbs.  per  ton,  and  it  is  understood  that  ac- 
celerating rates  as  given  always  include  this  train  fric- tion. 

Curve  "A"  shows  the  acceleration  to  be  carried  on  at  a 
constant  rate  up  to  a  speed  of  41.4  miles  per  hour  when 

power  is  shut  off  and  coasting  commences.  Curve  "B" 
carries  the  acceleration  up  to  a  speed  of  only  35  miles  per 
hour,  which  speed  is  maintained  constant  until  braking 
takes  place,  by  supplying  the  train  with  just  sufficient 
energy  to  overcome  train  friction.  Of  the  two  runs  the 
coasting  method  requires  the  higher  maximum  speed,  but 
still  the  total  amount  of  energy  expended  per  ton  weight 
of  train  is  only  146,200  ft.  lbs.,  as  compared  with  162,000 
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where  f  is  train  friction,  in  this  case  assumed  to  be  20 

lbs.  per  ton,  and  s  is  distance  traveled  up  to  point  of  shut- 
ting off  power.  It  is  obvious  that  stated  generally  the  less 

the  maximum  velocity  the  smaller  is  the  amount  of  energy 
expended  for  the  same  conditions  governing  coasting  and 
braking,  and  hence  the  quicker  rate  of  acceleration  de- 

mands less  total  energy  output  of  the  motive  power,  al- 
though the  rate  of  expending  this  energy  is  much 

greater. 
This  decrease  of  energy  consumption  with  increased 

rate  of  acceleration  is  clearly  brought  out  in  Fig.  3,  where 
energy  consumed  is  for  sake  of  convenience  reduced  from 

foot-pounds  to>  the  electrical  term  of  watt-hours-per-ton- 
mile.  From  the  curve  it  is  seen  that  there  is  a  certain  max- 

imum amount  of  energy  that  can  be  expended  with  given 

conditions  of  train  friction  and  braking  effort,  this  maxi- 
mum amount  of  energy  corresponding  to  the  minimum 

rate  of  acceleration,  that  is  continuing  up  to  the  moment 
of  applying  the  brakes  and  leaving  no  time  whatever  for 
coasting.  Hence  this  method  of  acceleration  is  highly  in- 

efficient, and  considering  only  the  amount  of  work  to 
be  done,  the  more  rapid  the  rate  the  less  energy  required 
to  move  a  train  a  fixed  distance  in  a  given  length  of  time. 

A  popular  error  exists  in  assuming  that  the  amount  of 

ft.  lbs.,  with  the  method  using  constant  current  input  at 
full  speed  and  hence  lower  maximum  speed.  The  reason 
for  this  lower  energy  input  is  evident  by  a  comparison 
of  the  speeds  at  which  brakes  are  applied,  the  higher  speed 
at  braking,  indicating  a  less  efficient  run,  as  the  energy 
consumed  in  braking  is  wasted  as  heat  in  the  brake  shoes. 
Where  the  train  is  allowed  to  coast,  the  train  friction  re- 

duces the  maximum  speed  attained,  so  that  when  brakes 
are  applied  part  of  the  braking  has  already  been  effected 
during  coasting,  and  hence  less  heat  must  be  wasted  at 
the  brake  shoes  to  bring  the  train  to  rest.  The  most  ef- 

ficient run  possible  is  obviously  that  one  in  which  the 
train  friction  constitutes  the  entire  braking  effort  and 
the  train  is  allowed  to  coast  the  entire  distance,  reaching 

zero  speed  at  the  end  of  the  specified  time,  and  hence  al- 
lowing no  energy  to  be  lost  in  the  brake  shoes. 

All  previous  curves  have  been  shown  with  the  train 
coasting  after  full  speed  is  reached  as  this  represents  the 
most  efficient  method  of  acceleration,  and  further  curves 

will  be  plotted  on  the  same  basis. 
Referring  again  to  curves  in  Fig.  2,  it  is  evident  that 

similar  curves  can  be  plotted  for  a  train  covering  5,280 
ft.  in  any  other  time  than  140  seconds,  and  in  Fig.  5  is 
such  a  set  of  curves  showing  maximum  speeds  reached 
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with  any  rate  of  acceleration  from  the  minimum  possible 

to  infinity,  train  friction  being'  assumed  as  20  lbs.  per 
ton  as  before  and  braking  effort  150  lbs.  per  ton.  The 
least  time  in  which  a  train  can  cover  a  given  distance  with 

a  given  braking  effort  is  when  brakes  are  applied  at  mo- 
ment of  starting,  the  train  accelerating  with  an  infinite  ve- 

locity, that  is,  starting  with  a  definite  initial  ve- 
locity.   Such  a  minimum  time  is  found  from  curves  in 

a 

40 

20 

0 

ENERGY  CURVE 
DISTANCE  5230  FEET.             TIME  140  SECONDS. 
^                  TRAIN  FRICTION  20  LBS. BRAKING  EFFORT  150  LBS.  PER  TON. 

110 100 00 

t,  so 

3 o 

W  70 

z 
3  50 

80  '10  60  80  100 
Watt  Honrs  per  Ton  Mile 

120 

Street  Ry.JournaJ 

FIG.  3 

5000 

4500 45 

4000 40 
3500 

I  mo er 
 

Ho
ur
 

f 2500 :il
es 

 
r. >tan 

«20 G  1500 

Sp
ee
 

1000 10 
500 

0 0 

ACCELERATION  CURVES 
DISTANCE  5280  FEET.              TIME  140  SECONDS. 

TRAIN  FRICTION  20  LBS.               BRAKING  EFFORT  150  LBS. 

(a)  =  Coasting  Method 
<b)=  Constant  Current  Method 

— << 

* < 

U- 

Y 

J)-
 \ 

i  
i0  SO  100 
Time  In  Seconds 

120         110  160 
Street  Ry  .Journal 

FIG.  4 

Fig.  5  to  be  66  seconds,  which  represents  an  average  speed 
of  54.6  miles  per  hour,  which  is  the  highest  speed  a  train 

could  make,  theoretically  stopping  every  mile  with  a  brak- 
ing effort  of  150  lbs.  per  ton. 

The  maximum  time  consumed  in  running  5,280  ft.  is 

obviously  infinity  with  a  tractive  effort  equal  to  train  fric- 
tion 20  lbs.  per  ton,  and  the  maximum  speed  reached 

would  be  zero. 

To  avoid  confusion  only  the  minimum  rates  of  accel- 
eration, including  20  lbs.  per  ton  train  friction,  are  shown 

in  Fig.  5,  and  the  limiting  values  of  maximum  speeds  for 
all  other  rates,  thus  affording  a  means  of  ascertaining  the 
maximum  speed  reached  for  any  rate  of  acceleration  and 
any  length  of  time  for  completing  a  run  of  5,280  ft.  with 
the  assumed  constants  of  train  friction  and  braking  ef- 
fort. 

As  the  relative  speed  when  brakes  are  applied  is  a 

measure  of  the  energy  input  for  a  given  run,  the  run  end- 

ing with  the  lowest  speed  on  the  braking  line  is  evidently 

the  one  requiring  the  least  energy  input,  and  this  least 
speed  occurs  when  a  train  coasts  the  entire  distance  with 
a  retarding  force  equal  to  train  friction  and  ends  at  zero 
speed  in  the  specified  time,  hence  the  longer  the  coasting 
the  less  the  energy  required  to  propel  a  train  with  a  given 
number  of  stops  per  mile. 

The  relative  amount  of  energy  required  for  the  different 
rates  of  acceleration  is  better  shown  on  curves  in  Fig.  6, 
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giving  the  energy  consumed  in  accelerating  a  train  with 
any  rate  making  any  speed  over  a  distance  of  5,280  ft., 
the  speed  given  being  the  average  speed  while  train  is 
in  motion  and  tractive  effort,  including  20  lbs.  train  fric- 

tion. An  inspection  of  curves  shows  that  the  least  en- 
ergy that  can  be  expended  is  40  watt  hours  per  ton  mile, 

and  this  is  the  amount  of  energy  expended  in  moving  a 
train  at  any  speed  with  a  tractive  effort  equaling  a  train 
friction  of  20  lbs.  per  ton.  The  benefit  of  a  rapid  rate  of 
acceleration  for  the  higher  speeds  is  here  shown  very 
clearly,  and  the  curves  bring  out  most  forcibly  the  poor 
economy  resulting  from  having  the  rate  of  acceleration 
and  schedule  speed  so  proportioned  that  power  must  be 
applied  up  to  the  moment  of  applying  brakes,  that  is  at 
the  minimum  rate  and  allowing  no  time  for  coasting.  For 
instance,  with  an  average  speed  of  25  miles  per  hour  while 
train  is  in  motion,  the  least  tractive  effort  possible  is  61 
lbs.  per  ton,  requiring  an  energy  output  of  the  motive 
power  of  94  watt  hours  per  ton  mile,  while  if  the  accel- 

erating rate  had  been  increased  to  80  lbs.  per  ton  the 
average  energy  consumption  would  have  been  decreased 
to  54  watt  hours  per  ton  mile,  a  reduction  of  42^  per  cent 
in  station  capacity  required,  if  electric  motors  are  used. 

This  brings  up  another  point  to  be  considered  and  that 
is  that  although  the  average  amount  of  energy  required 
for  a  given  run  decreases  with  the  rate  of  acceleration,  the 
rate  of  input  increases,  necessitating  a  larger  outlay  in 
line  copper  and  occasioning  a  greater  fluctuation  in  the 

load  on  the  generating  station  if  the  number  of  trains  op- 
erating is  small.  Hence  while  an  increased  rate  of  ac- 

celeration reduces  the  average  generator  load,  it  may  in- 
crease the  cost  of  line  copper  in  much  greater  proportion 

and  indeed  may  be  carried  to  the  extreme  where  either  line 
loss  or  interest  on  copper  investment  would  offset  the 
gain  in  reducing  average  train  energy  consumed.  The 
importance  of  carefully  considering  each  individual  case 
is  thus  evident  in  order  to  operate  a  given  road  for  the 
minimum  expense. 

All  previous  curves  have  dealt  with  a  train  making 
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but  one  stop  per  tnile,  and  this  was  done  for  sake .  of 
simplicity  as  although  most  rapid  transit  roads  and  all 
elevated  or  underground  roads  have  a  larger  number  of 

stops  than  this,  it  is  very  simple  to  reduce  the  results  ob- 
tained to  agree  with  any  number  of  stops  per  mile. 

Curves  in  Fig.  6  give  speeds  in  miles  per  hour  as  the 
average  speed  while  train  is  in  motion  and  do  not  include 
length  of  time  at  stops,  hence  for  comparison  all  runs 

should  be  reduced  to  average  speed  while  train  is  in  mo- 
tion. The  watt  hours  per  ton  mile  are  the  same  for  aver- 

age or  schedule  speed  as  the  time  lost  in  stopping  does 
not  affect  it.  By  referring  again  to  the  acceleration  curves, 
the  area  inclosed  by  the  speed  as  ordinates  and  time  as 

abscissae  represents  the  energy  expended  for  a  g'iven  run 
and  this  area  is  proportional  to  the  distance  between  stops 
provided  the  runs  are  entirely  similar,  that  is  the  rate  of 
acceleration,  train  friction  and  braking  effort  are  the  same. 
Such  a  comparison  is  shown  in  Fig.  7,  where  two  runs  are 
shown,  (a)  covering  a  distance  of  5,280  ft.  in  140  seconds; 
that  is,  with  one  stop  per  mile,  and  (b)  covering  a  distance 
of  1,320  ft.  or  four  stops  per  mile.    Here  as  shown  the 

speed  of  60  miles  per  hour  with  minimum  accelerating 
rate  of  85.7  lbs.  per  ton.  (See  Fig.  5).  As  accelerating 
with  the  minimum  rate  is  highly  inefficient,  a  higher  rate 
is  advisable,  say  120  lbs.  per  ton,  where  maximum  speed 
reached  is  46J  miles  per  hour  and  energy  65  watt  hours 
per  ton  mile.  These  values  reduced  by  means  of  the 

ratio  1.625  found  above  gives  28.6  miles  per  hour  maxi- 
mum speed  reached  with  120  lbs.  per  ton  tractive  effort 

and  requiring  an  energy  expenditure  of  65  watt  hours 
per  ton  mile  as  the  constants  of  a  train  making  16.25 
miles  per  hour  schedule  speed  with  ten  seconds  stops  over 
average  distances  of  2,000  feet  between  stops. 

All  values  of  watt  hours  per  ton  mile  given  on  curve 

sheets  are  net,  that  is  they  represent  only  the  actual  en- 
ergy consumed  in  accelerating  the  train  and  overcoming 

train  friction  and  hence  representing  the  useful  output  of 
the  motive  power.  The  efficiency  of  the  motors  and  their 
method  of  control  entail  additional  losses  which  it  is  not 

the  intention  of  the  present  article  to  discuss,  so  that  the 
energy  values  given  do  not  represent  station  capacity  of 
generating  apparatus  until  the  efficiency  of  acceleration, 

area  inclosed  by  "a"  is  four  times  "b,"  and  maximum  speed 
reached  and  duration  of  run  in  seconds  are  both  double. 

Thus  a  ready  means  is  provided  for  ascertaining  the 
energy  required  and  maximum  speeds  reached  for  any 
number  of  stops  per  mile  and  average  speed  while  train 
is  in  motion.  Flaving  plotted  complete  sets  of  curves  for 
one  stop  per  mile  for  all  conditions  of  accelerating  and 
coasting,  any  similar  run  may  be  reduced  in  the  inverse 

ration  of  v7  n  the  square  root  of  number  of  stops  per  mile 
a 

X  =  ViT 

where  x  may  be  the  maximum  speed  reached,  length  of 
time  power  is  applied,  duration  of  run  in  seconds,  etc., 

depending  upon  the  value  of  "a"  taken.  For  example,  a 
road  is  operating  a  train  with  stops  every  2,000  feet,  and 
it  is  desired  to  maintain  a  schedule  speed  of  16.25  miles  per 
hour  including  ten  seconds  stops,  wanted  the  tractive  ef- 

fort, maximum  speed  reached,  and  average  energy  out- 
put of  the  motors.  Deducting  the  time  lost  in  stopping, 

the  average  speed  is  i84  miles  per  hour  and  the  time 
train  is  in  motion  between  stations  is  73.8  seconds.  Com- 

paring with  stops  one  mile  apart,  the  square  root  of  ratio 
of  distances  traveled  is  1.625,  and  hence  this  calls  for  a 
run  of  120  seconds,  with  one  stop  per  mile  and  maximum 

that  is  the  ratio  of  useful  output  of  motors  to  train  in- 
put, is  determined  for  the  case  in  hand.  While  a  dis- 

cussion of  the  electric  motor  and  its  method  of  control 

may  modify  the  advantages  of  rapid  acceleration  as  for 
instance  as  cited  above  when  the  rate  of  acceleration  is 

pushed  so  high  as  to  necessitate  a  lavish  expenditure  for 

line  copper,  it  will  still  be  found  that  the  problem  of  eco- 
nomic handling  of  rapid  transit  service  lies  in  the  proper 

proportioning  of  rate  of  acceleration  and  braking  effort  to 
schedule  speed. 

On  straight  line  work,  where  the  trolley  wire  is  flexibly 
supported  in  the  center  of  the  track,  there  seems  to  be 
little  wear  on  the  wire  from  the  trolley  wheel,  except  in 
the  cases  of  very  heavy  traffic.  On  one  of  the  roads  in 
Dallas,  Tex.,  the  original  trolley  wire,  a  copper  No.  4, 

I!.  W.  G.,  is  still  in  use  after  eight  years'  service,  and 
promises  to  last  a  long  time  yet.  The  same  road  has  been 
using  for  about  four  years  on  a  section  about  1^  miles  in 

length  a  5-16  in.  galvanized  steel  trolley  wire,  and  re- 
ports it  still  in  good  condition.  Though,  of  course,  a 

much  poorer  conductor  than  copper,  the  trolley  wheel 
seems  to  obtain  current  from  it  as  well  as  from  a  copper 
wire. 
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Electric  Railway  Motors 

By  Gkorgb  T.  Hanciiett. 

IX.    Field  Coil  Construction  and  Arrangement. 

Railway  motor  field  coils  are  now  almost  universally  of 
the  mummified  or  taped  type.  The  principal  reason  for 
this  is  on  account  of  the  greater  weight  and  bulk  of  coils 

employing  spools  of  any  form,  and,  in  railway  motor  de- 
sign, space  and  weight  are  most  jealously  allotted  to  the 

various  parts.  The  greater  expense  of  supporting  spools 
is  a  further  consideration. 

In  winding  a  mummified  coil,  a  wooden  form  of  the  type 
shown  in  Fig.  i  is  generally  used.  It  is  intended  to  be 
screwed  to  the  face  plate  of  a  lathe  or  winding  machine, 
and  the  same  bolts  that  hold  it  thereto  also  secure  it  to- 

gether. The  nut  ends  of  the  bolts  are  placed  on  the  outer 
side  for  convenience  in  removing  the  flange,  C,  to  free  the 
finished  coil.  To  facilitate  this  latter  operation  the  wooden 
core  should  be  given  a  slight  taper. 

In  order  to  retain  its  form  when  taken  from  the  reel  such 

from  moving.  The  waterproof  qualities  of  the  winding 
will  be  improved  by  using  wire  that  has  been  run  through 
hot  paraffine  before  winding. 

The  completed  coil  should  be  served  with  two  layers  of 
strong  cotton  tape.  Adhesive  tape  should  not  be  used,  as 
it  is  not  strong  enough  to  be  drawn  tightly  and  always 
contains  a  certain  amount  of  moisture.  After  the  first  layer 
of  tape  is  tightly  wound  on,  the  coil  should  be  painted  with 
P.  &  B.,  and  while  it  is  still  sticky  another  layer  of  tape 
should  be  put  on,  the  winder  being  careful  to  lap  the  joints 
of  the  first  layer.  After  two  more  coats  of  P.  &  B.  have 
been  applied  the  coil  is  ready  for  baking.  If  no  convenient 
means  are  at  hand  for  doing  this  the  coils  may  be  con- 

nected in  series  and  enough  current  passed  through  them 
to  heat  them.  If  the  pressure  at  hand  is  500  volts,  as  is 
usually  the  case,  the  more  coils  that  are  connected  in  series 
the  less  outside  resistance  will  be  necessary.  The  outside 
resistance  may  be  a  few  old  rheostats.  A  good  method  is 
to  provide  an  asbestos  lined  box  and  place  the  coils  and  car 
rheostats  therein.  In  this  way  the  heating  effect  of  all  of 
the  current  will  be  utilized.    The  heat  which  the  coils  re- 
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FOR  FIELD  COILS  ~ 
a  coil  must  have  stout  tape  wound  into  its  turns  at  inter- 

vals to  hold  it  together.  To  do  this  a  strip  of  tape  is  wound 
in  between  the  layers  and  lapped  over  the  first  few  turns  of 
the  next  layer,  as  shown  in  Fig.  2.  As  the  wire  on  most 
railway  motor  field  coils  is  quite  heavy,  considerable  of 
this  taping  must  be  done  on  every  layer.  Two  sets  of  tapes 
must  be  carried  up,  the  one  binding  the  layers  that  the 
other  omits.  As  the  wire  is  wound  it  should  be  carefully 
inspected  for  breaks  in  the  insulation,  and  where  these  are 
found  they  should  be  carefully  wrapped  with  cotton  yarn, 
or,  better  still,  covered  with  cloth  or  varnished  paper,  as 
shown  in  Fig.  3.  The  paper  is  looped  about  the  wire  over 
the  bare  spot  and  the  adjacent  turns  hold  it  in  place.  To 
secure  the  first  and  last  wires  so  that  they  will  not  unwind, 
they  should  be  tied  with  strong  cord,  as  shown  in  Fig.  4, 
several  cords  being  caught  under  the  next  to  last  turn  and 

the  ends  firmly  knotted  together  when  the  winding  is  com- 
plete. 

It  is  common  practice  to  solder  flexible  leads  on  to  the 
ends  of  a  field  coil  and  depend  on  them  for  permanency. 
Too  often  such  leads  are  used  as  convenient  handles  in 

moving  the  coils  and  are  broken  off  short  or  the  wind- 
ing otherwise  damaged.  This  difficulty  is  obviated  by  the 

use  of  a  terminal  of  the  type  shown  in  Fig.  5.  It  is  of  cast 
brass,  and  its  application  will  be  readily  understood.  The 
end  of  the  winding  is  securely  soldered  into  the  socket 
provided  for  it  and  the  protruding  terminal  is  drilled  and 
tapped  to  secure  a  wire,  as  shown.  The  heavy  taping 
which  the  coil  ultimately  receives  firmly  secures  this  plate 

ceive  from  the  current  they  carry  is  the  best  which  can  be 

applied,  and  will  bake  the  coil  more  quickly  and  thor- 
oughly than  in  any  other  way.  In  applying  current  to  field 

coils  for  this  purpose  it  should  be  remembered  that  rail- 
way motor  field  coils  are  not  as  a  rule  designed  to  carry 

their  full  load  current  continuously,  for  advantage  is  taken 
of  the  fact  that  in  practice  the  current  is  of  an  intermittent 
nature.  They  are,  therefore,  made  smaller  and  lighter  than 

would  be  permissible  if  the  full  load  was  steadily  main- 
tained. On  interurban  motors  the  field  coils  are  made 

heavier  for  obvious  reasons.  The  fastening  of  the  field 

coils  to  the  motor  case  is  accomplished  at  present  in  sev- 
eral ways.  It  is  highly  important  that  this  be  securely 

done,  because  the  vibration  of  the  motor  is  sure  to  chafe  a 
hole  in  the  insulation  of  the  field  coil  if  there  is  the  least 

play,  that  is  in  the  case  modern  field  coils,  which  have  no 
spools.  With  field  coils  wound  on  brass  spools  it  is  simply 
a  matter  of  screwing  the  spools  to  the  case. 

The  almost  universally  used  method  is  to  secure  the  coil 

by  clamping  it  with  a  casting  held  by  one  or  more  screws. 
The  Westinghouse  method  shown  in  Fig.  6  is  an  example 
of  this.  The  clamping  casting  is  a  rectangular  frame,  and 
four  bolts  secure  it  to  the  case,  passing  through  the  latter 
and  being  secured  by  nuts  on  the  other  side.  In  this  case 
the  clamp,  beside  holding  the  field  in  place,  affords  a  sub- 

stantial protection  for  the  coil,  in  fact  as  good  protection 
as  if  it  were  wound  on  a  spool. 

The  field  coils  of  the  smaller  sizes  of  the  Walker  motor 

are  held  in  pairs  by  castings  shaped  as  shown  in  Fig.  7. 
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While  this  method  does  not  protect  the  coil  as  fully  as  the 
one  just  recited,  it  has  the  advantage  that  only  four  bolts 
are  necessary  to  hold  in  all  four  field  coils,  and  hence  they 
are  very  easily  removed.  These  bolts  have  no  nuts,  but 
are  threaded  into  the  case. 

Wherever  the  pole  piece  is  bolted  on  to  the  case  a  pole 
shoe  is  almost  always  used  to  reduce  the  reluctance  of  the 

air  gap,  and  this  pole  shoe  is  employed  to  retain  a  clamp- 
ing collar  which  confines  the  field  coil.  The  later  motors 

of  the  Walker  and  General  Electric  companies  have  em- 
ployed laminated  poles  bolted  on  the  case  on  account  of 

the  increased  efficiency  afforded  by  this  practice. 
Railway  motor  field  coils  are  always  connected  in  series, 

even  in  the  largest  sizes.  The  principal  reason  for  this  is 
the  certainty  of  obtaining  equal  magnetization  for  all  the 
pole  pieces.  It  is  easily  possible  to  wind  each  pole  with  an 
exactly  equal  number  of  turns,  and  if  this  is  done  they 

FIG.  6— WESTINGHOUSE  CLAMP  FOR  FIELD  COILS 

will,  if  connected  in  series,  carry  the  same  current  regard- 
less of  resistance,  and  hence  will  have  the  same  ampere 

turns.  If  they  are  connected  in  multiple,  to  have  equal 
magnetizing  power  they  must  have  ecpial  resistance  and 

the  same  number  of  turns,  a  condition  impossible  to  ob- 
tain, owing  to  difference  in  tightness  of  winding  and  varia- 

tion in  conductive  qualities  of  copper.  Parallel  connection 
would  be  a  great  advantage  if  equal  magnetization  could 
be  attained,  for  it  reduces  the  size  of  the  wire  necessary 
and  in  the  heavier  motors,  as  for  instance  the  Walker  No. 
25,  where  the  field  wire  is  No.  0000  B.  &  S.,  this  is  no  small 
consideration,  for  such  heavy  wires  are  very  difficult  to 
wind. 

Heavy  Electric  Railroading:  Proposed  in  France 

An  enterprise  involving  the  expenditure  of  not  less  than 

forty  million  francs,  or  eight  million  dollars,  and  the  crea- 
tion of  a  road  about  2.\  miles  long,  partly  under  ground, 

to  be  operated  exclusively-  by  electricity,  is  about  to  be 
undertaken  in  the  city  of  Paris  by  the  Orleans  Railroad. 
The  main  terminal  of  this  railroad,  which  operates  about 
4300  miles  of  track  in  the  West  and  Southwest  of  France, 

is  at  the  Place  Valhubert,  near  the  Pont  d'Austerlitz,  in 
the  extreme  east  of  Paris.  The  traveling  population  of 
Paris  does  not  live  in  the  eastern  part  of  the  city,  but  in 

the  western,  in  which  direction  the  city  is  steadily  grow- 
ing, and  access  to  the  present  Orleans  station  in  most 

cases  involves  carriage  transportation.  The  Orleans  Com- 
pany has,  therefore,  decided  to  prolong  its  line  into  the 

very  heart  of  Paris,  and  for  this  purpose  has  secured  a 
right  of  way  underground  to  a  point  on  the  left  bank 
of  the  Seine,  opposite  the  Garden  of  the  Tuilleries,  where 
it  will  erect  a  terminal  station. 

The  new  road  will  have  two  tracks  and  will  drop  from 
the  Valhubert  station  on  a  grade  of  1.1  per  cent  toward 
the  Seine.  Here  the  river  banks  are  in  two  stories,  an 
upper  quay  or  roadway,  and  a  lower  quay,  used  as  a  dock 
or  wharf  cor  canal  boats.  A  belt  9  meters  wide  has  been 
secured  on  this  lower  quay,  and  the  line  will  follow  this 
in  the  open  for  650  meters.  It  will  be  an  underground 
road  beneath  the  upper  quay  for  the  remainder  of  the  dis- 

tance until  it  reaches  the  terminus  under  the  Cour  des 

Comptes.  Openings  in  the  wall  side  of  the  quay  facing 
the  river  will  afford  light  and  ventilation.  The  rail  level 

is  about  that  of  the  normal  height  of  the  water — any 
seepage  water  in  times  of  flood  will  be  gathered  in  a  sump 
and  drained  out. 

About  half  way  between  the  Place  Valhubert  and  the 

Ouai  d'Orsay  a  station  will  be  built,  known  as  the  Station 
du  Pont  St.  Michel.  The  Quai  d'Orsay  station — the  ter- 

minal station,  will  have  fifteen  tracks,  any  one  of  which 
can  be  used  for  arriving  or  departing  trains.  According 
to  the  present  plans,  the  three  tracks  nearest  the  river  will 
be  used  for  side  tracks,  the  next  four  tracks  for  the  long- 

distance departing  trains,  the  next  two  for  arriving  long- 
departing  suburban  trains,  the  next  two  for  arriving  long- 

distance trains,  the  next  two  for  arriving  and  departing 
suburban  trains  and  the  last  two  for  station  service. 

The  platforms  of  the  Pont  St.  Michel  station  will  be 

230  meters  long.  Those  of  the  Ouai  d'Orsay  station,  185 
do  240  meters  long  and  6  to  7  meters  wide.  A  number  ot 
elevators  will  be  installed  to  facilitate  movement  of  pas- 

sengers and  baggage.    The  rail  level  is  25  ft.  below  the 

PROPOSED  ROUTE  OF  ORLEANS  RAILROAD— PARIS 

street  level,  and  the  company  has  not  been  obliged  to 
purchase  the  title  to  the  surface,  the  structure  overhead 
being  carried  by  a  metal  roof  construction  guaranteed  by 
the  company.  The  building  above  the  station  will  prob- 

ably be  occupied  by  a  large  hotel,  and  will,  of  course,  be 
in  harmony  with  the  buildings  in  its  vicinity. 
A  short  distance  west  of  this  station  is  the  terminal 

station  of  the  Ouest  Railroad  at  the  Invalides,  and  still 
further  west  is  the  small  station  of  the  Champ  de  Mars, 
the  former  a  part  of  the  main  line  of  the  Ouest  Railroad, 
the  latter  an  off-shoot  from  the  Ceinture  or  Belt  Line 
which  encircles  Paris.  These  stations  will  probably  event- 

ually be  joined  to  the  Ouai  d'Orsay  station  of  the  Orleans 
road,  thus  uniting  the  Ouest,  Ceinture  and  Orleans  sys- 
tems. 

In  driving  the  underground  tunnel  the  Orleans  Rail- 
road will  operate  without  interference  whatsoever  with 

the  street  traffic.  The  earth  overhead  will  be  supported  by 
a  metal  shield  pushed  forward  by  hydraulic  presses  and 
followed  closely  by  the  masonry.  The  method  is  similar  to 
that  employed  in  building  the  great  sewer  recently  laid 
down  in  Paris. 

The  operation  of  this  underground  road,  as  at  presem 
contemplated,  is  to  be  carried  on  by  means  of  electric 
locomotives  driven  by  continuous  current  at  a  pressure 
of  between  500  and  700  volts,  using  the  third  rail  system 
of  contact.    In  asking  for  estimates,  however,  the  com- 
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pany  has  requested  bidders  to  submit  plans  also  for  the  use 
of  systems  of  generation  and  distribution  other  than  that 
just  mentioned.  The  locomotives  are  to  be  eight  in  num- 

ber, all  alike,  and  able  to  haul  a  train  of  250  French  tons 

in  seven  minutes  between  the  stations  of  the  Quai  d'Orsay 
and  the  Pont  d'Austerlitz  without  stopping  at  the  inter- 

mediate station  of  the  Pont  St.  Michel.  This  means  a 
speed  of  45  miles  an  hour.  The  locomotives  should  not 
only  be  able  to  haul  a  train  of  the  weight  mentioned  on 
a  grade  of  11  mm.  and  on  curves  of  200  meters  radius, 
but  it  should  also  be  able  to  haul  trains  as  heavy  as  300 
tons  at  a  slower  speed.  The  locomotives  must  be  built 
to  move  in  either  direction,  at  the  same  speed,  and  be  of 
a  length  to  allow  them  to  be  turned  on  turntables  6  m.  20 

cm.  in  diameter.  They  are  to  be  equipped  with  motor- 
driven  air  pump  and  air  brakes. 

The  electric  generating  station  will  be  placed  at  the 
western  end  of  the  Valhubert  station  departing  platform, 
taking  the  place  of  certain  waiting  rooms.    The  equipment 

M.  Sabouret,  Chief  Engineer  of  the  Central  Service.  The 
other  members  were  Messrs.  Liberty,  Fremenville  and 
Walton.  Their  inquiries  were  conducted  very  quietly,  but 
during  their  short  stay  they  were  able  to  visit  almost  every 
installation  of  special  interest  to  them  in  the  United  States. 

The  investigation  was  begun  at  Hoboken,  where  an 
electric  locomotive  is  hauling  all  the  freight  service  be- 

tween the  Transatlantic  docks  there  and  the  West  Shore 

and  Erie  Railroads.  From  there  they  visited  Baltimore, 
to  inspect  the  great  electric  locomotives  which  operate  the 
entire  traffic  of  the  B.  &  O.  Railroad  through  the  Belt 
Line  tunnel  in  that  city.  From  Baltimore  they  went  to 
Chicago,  for  the  purpose  of  observing  the  operation  of 
the  electric  elevated  railroads,  and,  returning  East,  passed 
through  Cleveland,  Niagara  Falls  and  Buffalo,  where  they 
had  an  opportunity  of  studying  the  employment  of  the 
electric  car  in  high  speed  interurban  service. 

From  Buffalo  they  traveled  to  Boston,  where  they  were 
met  by  C.  P.  Clark,  President  of  the  New  York,  New 

FRENCH  ENGINEERS  AT  SCHENECTADY 

is  to  be  of  sufficient  capacity  to  allow  of  the  simultaneous 
movement  of  four  200-ton  trains,  exclusive  of  the  locomo- 

tive, upon  the  line — one  starting  from  the  Austerlitz  sta- 

tion, one  from  the  Quai  d'Orsay  station,  the  third  climb- 
ing the  grade  of  11  mm.  and  the  fourth  running  between 

the  Pont  St.  Michel  and  the  present  main  station.  Fur- 
thermore, the  generating  plant  must  include  sufficient 

lighting  capacity  for  three  stations  already  mentioned  and 
the  tunnel,  as  well  as  for  the  station  and  shops  at  Ivry. 
The  current  is  to  be  taken  by  the  locomotives  from  an  in- 

sulated third  rail  at  the  side  of  the  track  in  the  stations 

and  between  the  tracks  over  the  rest  of  the  line,  due  pro- 
vision being  made  for  all  switches  and  cross-overs. 

In  order  that  a  better  knowledge  of  the  operation  of 
electricity  in  heavy  traction  service  might  be  gained  than 
was  possible  in  Europe,  the  Orleans  Company  recently 
sent  over  to  America  a  corps  of  engineers  to  investigate 
the  different  electric  railway  installations  of  this  type  in 
this  country.  The  party  was  headed  by  M.  E.  Solacroup, 
Assistant  Chief  Engineer  of  Material  and  Traction,  and 

Haven  &  Hartford  Railroad,  and  Colonel  N.  H.  Heft, 
Chief  Electrician  of  the  same  road.  They  traveled  over 
the  Nantasket  Beach  Branch  of  the  New  Haven  system 
between  East  Weymouth  and  Hull  and  inspected  the 
power  house.  Returning,  they  visited  the  third  rail  elec- 

tric system  between  Berlin  and  Hartford,  Conn.,  opened 

for  traffic  last  summer,  and  rode  on  the  30-ton  electric 
locomotive  operating  between  factories  at  New  Haven  and 
the  Cedar  Hill  Junction. 

A  special  test  was  arranged  for  their  benefit  at  Schenec- 
tady on  the  experimental  two-mile  track  of  the  General 

Electric  Company,  the  conditions  of  the  track  and  load 
being,  as  far  as  possible,  similar  to  those  which  will  obtain 
on  the  line  in  Paris.  A  length  of  track  was  marked  off 
1.1 1  of  a  mile  long,  by  two  white  flags,  corresponding  to 

the  distance  between  the  Quai  d'Orsay  and  the  Pont  St. 
Michel  stations,  the  most  difficult  portion  of  the  proposed 

Orleans  extension.  According  to  the  time  schedule  ar- 
ranged for  the  operation  of  the  road  this  distance  should 

be  covered  in  three  minutes  and  fifty  seconds.   A  train  was 
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made  up  of  a  motor  car  of  the  Nantasket  Beach  pattern, 

equipped  with  four  G.  E.  55-175  h.p.  motors  as  locomo- 
tives, several  New  York  Central  coaches  and  seven  flat 

cars  loaded  with  pig  iron,  making  a  total  train  load  of  320 
tons,  including  the  motor  car,  which  weighed  45  tons. 

The  run  between  the  flags,  including  starting  and  stop- 
ping, was  made  easily  in  three  min- 

utes and  twenty-five  seconds,  giving 
a  margin  of  not  less  than  twenty- 
five  seconds  to  the  good.  The  dia- 

gram on  this  page  shows  the  accel- 
eration curves  of  this  run. 

The  question  of  rendering  the 
third  rail  innocuous  after  the  pas- 

sage of  the  train  having  been 
brought  up,  the  General  Electric 
Company  arranged  an  exhibition  of 
its  method  of  effecting  this  result. 
A  section  of  the  third  rail  was 
measured  off  and  divided  into  sec- 

tions, in  lengths  varying  from  30 
ft.  to  500  ft.  Connections  were 
made  between  these  and  a  system 
of  automatic  switches,  and  the  con- 

ditions of  the  General  Electric  sys- 
tem of  surface  contact,  almost 

exactly  reproduced.  By  this  sys- 
tem the  arrangement  of  circuits  is 

such  that  sections  into  which  the 

rail  is  divided  may  be  of  any 
length,  from  that  of  a  few  feet  to 
any  number  of  miles,  that  is,  any 
section  of  the  conductor  rail  will  be 

alive  only  when  the  train  itself  is 
running  over  that    section.  The 
instant  the  train  passes  to  the  succeeding  section 
that  which  it  has  just  left  becomes  dead  and  ab- 

solutely innocuous.  The  use  of  this  system  also 

renders  it  possible  to  "  section "  the  conducting  rail 
at  stations,  leaving  it  continuously  alive  at  all  in- 

termediate points.  The  switch  cutting  the  dead  section 
into  circuit  is  closed  as  the  contact  shoe  of  the  train  comes 

into  contact  with  the  conductor,  energizing  it,  and  is  au- 
tomatically opened  as  the  train  passes  to  the  next  dead 

section. 

The  motor  car  was  run  over  that  part  of  the  track  be- 

lamps  lighted  up,  being  extinguished  as  the  contact  shoes 
passed  over  the  dividing  lines  between  the  different  sec- 
tions. 

These  tests  formed  the  subject  of  the  concluding  inves- 
tigations of  the  French  engineers  in  this  country.  A  few 

days  before  their  departure  a  dinner  was  tendered  to  them 

CURVE  DIAGRAMS  OF  SCHENECTADY  TEST 

at  Delmonico's,  at  which  many  prominent  railroad  engi- 
neers and  electricians  were  present  to  meet  them.  Thev 

admitted  having  received  many  new  ideas  during  their 
stay,  and  return  to  France  convinced  of  the  use  and  pos- 

sibilities of  electricity  as  a  motive  power,  especially  in  the 
field  of  heavy  traction. 

The  snow  fall  was  exceptionally  heavy  in  Montreal  last 
winter,  and,  according  to  the  records  of  the  Government 
observatory,  was  heavier  than  any  since  the  establishment 

INSPECTING  THE  THIRD  RAIL  SYSTEM 

side  which  the  third  rail  was  sectioned,  and  as  a  visual 
means  of  indicating  that  the  third  rail  was  alive  a  number 
of  incandescent  lamps  on  the  top  of  the  boxes  contain- 

ing the  switches  were  conducted  to  the  conductor.  As  the 
car  reached  the  sections  and  rendered  them   alive,  the 

of  that  institution.  The  aggregate  fall  for  the  winter  was 
over  14  ft.  6  ins.  on  the  level,  the  greater  portion  falling 
between  Jan.  22  and  Feb.  23.  In  spite  of  this  fact,  the 
service  of  the  Montreal  Street  Railway  Company  was  at 
no  time  seriously  interrupted. 
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LETTERS  AND  HINTS  FROM 

PRACTICAL  MEN. 

Pressing  Wheels  on  Axles 

St.  Louis  Car  Wheel  Company, 

St.  Louis,  Mo.,  May  5,  1S98. 

Editors  Street  Railway  Journal  : 
The  communication  of  G.  Leverich  on  page  190  of  the 

April  number  of  "The  Street  Railway  Journal"  opens  a 
subject  that  should  interest  every  street  railway  com- 

pany. Having  had  no  experience  in  fitting  steel  wheels 
on  axles,  I  do  not  consider  myself  competent  to  discuss 
his  article  in  that  respect,  but  in  fitting  chilled  wheels  on 
both  iron  and  steel  axles,  and  in  fitting  steam  car 
wheels  and  axles,  I  have  had  considerable  experience.  As 
a  result  T  have  about  reached  the  conclusion  that  formulae 

and  standards  are  not  of  much  practical  benefit  in  every 
day  work,  for  we  sometimes  have  soft  axles  and  wheels,  at 
other  times  a  hard  axle  with  a  soft  wheel,  again  a  soft 
axle  and  a  hard  wheel,  and  still  again  both  axle  and  wheel 
are  hard.  In  such  cases  the  wheel  fitter  must  vary  his 
sizes  of  bore  and  fit  to  suit  the  density  and  hardness  or 
softness  of  the  material  he  has  in  hand,  for  with  soft 
wheels  and  axles  the  difference  in  diameter  of  wheel  and 

axle  must  be  greater  than  with  either  of  the  other  con- 
ditions to  insure  the  wheels  remaining  fixed  on  the  axle 

when  in  use.  While  Mr.  Leverich's  formula  may  be  cor- 
rect for  steel  wheels  and  axles  of  a  known  strength  and 

density,  he  does  not  advance  any  information  as  to  what 
pressure  is  required  to  force  the  wheel  to  its  seat  on  the 
axle.  This  seems  to  me  to  he  important,  as  it  is  the  only 
means  that  we  have  of  determining  the  accuracy  of  fit  and 
whether  the  wheel  will  remain  where  it  is  placed. 

Alex  Magkr. 

Lo hdell  Car  Wheel  Company, 

Wilmington,  Del.,  April  23,  1898. 
Editors  Street  Railway  Journal  : 

T  have  read  with  interest  the  article  entitled  "Pressing 
Wheels  and  Axles"  in  the  April  issue  of  the  "Street  Rail- 

way Journal."  While  the  deduction  of  Mr.  Leverich  may 
be  technically  correct,  it  seems  to  me  that  the  practical 
application  of  his  theory  would  be  attended  with  some 
delay  and  difficulty.  I  think  there  has  been  very  little 
trouble  in  well  regulated  wheel  and  axle  shops  with  burst 

wheels,  and  the  practical  experience  of  such  shops  is  suf- 
ficient to  provide  for  the  proper  and  expeditious  fitting  of 

wheels  on  axles,  whether  steel  or  iron.  Unless  the  limit 
of  compression  and  elasticity  of  each  axle  and  wheels 
used  is  accurately  known,  I  do  not  see  how  Mr.  Lev- 

erich's theory  can  be  put  into  practical  application. Wm.  W.  Lobdeu., 
President. 

 11  1^  

Railways  in  the  Argentina. 

New  York,  May  19,  1898. 
Editors  Street  Railway  Journal  : 

The  May  number  of  the  "Journal"  publishes  an  article 
from  the  pen  of  the  United  States  Consul  at  Montevideo, 
Uruguay,  giving  some  of  the  railway  conditions  of  that 
city,  and  his  statement  that  electricity  would  doubtless  be 
used  were  it  not  for  the  high  price  of  coal  and  the  extreme 
cheapness  and  hardiness  of  the  horses.  The  writer  of  this 
letter  made  a  complete  survey  of  one  of  the  prinipal  lines 

in  Montevideo  less  than  a  year  ago,  and  found  that  the 
same  roads  could  be  operated  electrically,  even  with  coal 
at  $8  gold  per  ton,  cheaper  than  it  is  now  done  by  horsea, 
and  the  receipts  would  be  much  greater.  The  operating 
expenses  per  car  mile  on  this  road  for  the  past  year,  taken 

from  the  company's  own  annual  report,  was  $.0917, 
whereas  the  same  system  reconstructed  could  be  operated 
for  $.072,  and  give  a  much  better  and  cleaner  service, 
doing  the  same  work  with  two-thirds  the  number  of  cars. 

Coal  is  dear  in  these  countries,  but  even  then  the  roads 
can  be  operated  as  cheaply,  or  very  nearly  so,  as  they  can 
at  home.  In  the  first  place,  labor  is  much  cheaper,  and 
the  weather  conditions  are  perfect  the  whole  year  around 
for  street  railway  work.  A  double  equipment  of  cars  is 
not  necessary,  as  open  cars  can  be  used  ten  months  of 

the  year,  and  frequently  during  the  winter.  Snow  is  un- 
known, so  they  require  neither  sweepers  or  snow  plows. 

Horses  are  not  taken  care  of  as  they  are  in  this  country. 

Their  very  cheapness  forbids  the  spending  of  money  nec- 
essary to  give  them  proper  medical  attention  when  they 

need  it.  The  average  street  car  horse  does  not  give  a 
five-year  service  in  South  American  countries,  and  in 
Montevideo  especially,  as  it  is  a  very  hilly  city,  and  the 
tracks  are  not  by  any  means  in  good  condition.  There 
is  a  splendid,  and  as  yet  unoccupied,  field  for  the  street 
railway  investor  in  the  capital  of  Uruguay. 

F.  A.  Wardlaw. 

Cost  of  Feed=Water 

Brooklyn,  N.  Y.,  May  13,  1898. 

Editors  Street  Railway  Journal  : 

Frequently,  when  figuring  the  cost  of  steam  power  in 
central  and  in  isolated  stations,  very  little  account  is  made 

of  the  cost  of  feed  water,  both  of  the  cost  of  the  water  it- 
self, and  the  additional  cost  of  putting  it  into  the  boiler.  In 

this  city  the  cost  of  water  is  about  15  cents  per  1000  galls., 

or,  say,  1 1 4  cents  per  100  cu.  ft.  In  a  power-house  devel- 
oping 1  ceo  h.  p.  at  an  expenditure  of  about  20  lbs.  of 

water  per  h.  p.  hour,  there  will  be  the  neat  little  quantity 

of  146,000,000  lbs.  per  year,  assuming  that  the  consump- 
tion averages  20  lbs.  for  20  hours  per  day,  365  days  in  the 

year,  would  amount  to  19,518,000  gallons  of  water  per 
year,  costing  the  neat  little  sum  of  $29,277.00  per  year! 

"But,"  says  the  critic,  "the  condensing  engine  saves 
about  all  that  expense  by  using  the  same  water  over  and 

over  again,  therefore  that  item  of  expense  doesn't  count." To  a  certain  extent  this  criticism  is  true,  but  a  great  many 
power  stations  are  operated  condensing,  yet  the  feed  water 
is  not  used  but  once,  on  account  of  the  grease  which  plays 
havoc  with  the  boilers.  But,  supposing  that  about  all  the 
water  is  saved  and  used  again  and  again,  there  is  the  cost  of 

putting  the  feed  water  into  the  boiler,  something  that  re- 
mains the  same,  no  matter  whether  fresh  water  is  used  or 

the  same  supply  is  used  over  again. 
The  average  pressure  carried  in  modern  power  station 

boilers  may  be  taken  at  160  lbs.  per  in.  gage  pressure. 
This  amounts  to  a  static  pressure  of  2.3  ft.  of  vertical 

height  to  the  pound,  making  the  pressure  equal  to  a  ver- 
tical height  of  368  ft.  In  other  words,  the  power  required 

to  feed  the  boilers  during  one  year's  time  will  be  that  of 
146,000,000  lbs.  raised  368  ft.  high,  or  53,728,000,000 

foot-pounds,  about  1,628,121  h.  p.-hours  during  the  year. 
This  amounts  to  about  223  h.  p.  per  hour,  or  nearly  one- 
fourth  of  the  whole  amount  of  power  developed. 

It  will  readily  be  seen  that  with  this  great  and  what  may 

in  one  sense  be  called  "useless"  consumption  of  power,  it 
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is  of  great  value  that  the  method  of  transmitting  this 
amount  of  power,  from  the  boiler  to  the  feed-water,  is  of 
vital  importance.  The  engineer  may  calculate  for  himself 
the  cost  of  feeding  the  boilers  by  any  one  of  the  various 

methods  in  use,  bearing  in  mind  that  for  a  direct  con- 
nected pump  the  amount  of  coal  per  h.  p.  required  to  put 

in  the  feed-water  is  the  same  as  required  by  the  engine, 
about  if  lbs.  With  the  common  steam  pump  at  least  50 
and  perhaps  60  lbs.  of  water  per  h.  p.  will  be  required, 

bringing  the  necessary  coal  consumption  up  to  4  1-6  lbs. 
per  developed  h.  p. 

With  the  injector  there  will  be  a  consumption  of  about 

100  lbs.  of  water  per  h.  p.  developed  in  handling  the  feed- 
water,  equal  to  8  1-3  lbs.  of  coal.  The  ratios  of  cost  are 
then  :  if,  4  1-6  and  8  1-3  lbs.  of  coal  per  h.  p.  for  the  223 
h.  p.  required  per  hour.  Let  each  engineer  figure  out 
for  himself  the  cost  of  boiler  feeding  by  the  three  methods, 
and  see  how  long  he  can  afford  to  use  an  injector  or  a 
steam  pump  for  boiler  feeding. 

Electrically-driven  pumps,  such  as  are  being  placed  in 
the  new  Union  Edison  Station,  in  Brooklyn,  probably 

have  an  efficiency  per  coal  burned  of  about  2  1-3  lbs.  of 
coal  per  h.  p.-hour,  while  belt-driven  pumps  range  at 
about  1.95,  or  2  lbs.  of  coal  per  net  h.  p.  Some  of  these 
things  are  well  worth  taking  into  account  when  planning 
changes  or  new  work,  with  a  view  toward  cutting  down 
running  expenses  in  the  power  station. 

James  Francis. 

Railway  Shop  Ktnks 

By  B.  F.  Fells 

The  overhead  drill  shown  in  Fig.  I  will  be  found  very 
useful  in  repair  work  and  can  be  made  by  any  mechanic 
at  small  cost.  The  drill  bracket  is  pivoted,  and  can  be 
swung  to  any  position  over  the  work.  First,  the  wood 
hanger  (H)  is  bolted  to  the  ceiling  of  the  shop,  and  an 
arm  (J)  bolted  to  this  and  braced  with  an  iron  strap  (I). 

A  pivoted  bearing  step  (A)  is  now  screwed  to  the  ceil- 
ing and  the  shaft  (B)  put  up,  to  which  shaft  is  keyed 

the  pulley  (C)  and  the  bevel  gear  (D).  A  steel  step  (F) 
for  the  shaft  (B)  also  serves  as  a  bearing  for  the  end  of 
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the  shaft  (U).  A  shaft  which  is  set-screwed  in  the  piece 

(J)  provides  support  for  the  brace  (L),  the  connection 

being  at  (G).  The  pulley  (V)  drives  the  shaft  (B),  thus 

giving  motion  to  the  gear  (E),  and  power  is  thus  trans- 

mitted to  the  gears  (K)  and  the  drill  shaft  (D),  the  lat- 
ter turning  in  the  shell  (N).  The  collar  (P)  is  part  of  the 

drill,  and  the  handle  (S)  is  connected  with  this  and  to 

the  arm  (R),  so  that  the  machinist  can  raise  and  lower 

the  drill  as  required  by  the  work  in  hand.  The  work  to 

be  drilled  is  placed  at  (T).  As  the  drill  mechanism  is 

pivoted  at  (J)  it  may  be  moved  about  in  a  radius  of  8 
ft.,  the  drill  running  all  the  while. 

REMOVING  BROKEN  SCREW  STUBS. 

When  a  screw  is  broken  off  at  the  bearing,  turn  out 

a  slot  with  a  cutting  wheel  (A),  as  indicated  in  Fig.  2, 

after  which  the  point  of  a  rounded  screw-driver  (B)  may 
be  inserted  into  the  slot,  as  shown  in  Fig.  3,  and  the 
screw  turned  out.  Hardened  cutting  wheels,  which  work 
with  a  hand  bit  stock  and  made  expressly  for  this  work, 
may  be  bought  at  any  hardware  store,  but  it  may  be 
necessary  to  retemper  them  after  using  for  awhile.  There 
are  always  pieces  of  small  work  requiring  hardening,  and 
the  process  may  be  given.  The  pieces  to  be  hardened 
are  packed  in  layers  with  the  carbon  in  small  iron  pots, 
and  must  be  so  distributed  that  each  piece  will  be  covered 
with  the  carbon  on  all  sides.  When  this  is  finished  the 

pots  are  securely  covered,  and  sealed  absolutely  air-tight, 

Fig-  3 

REMOVING  BROKEN  SCREW  STUBS Fia  4- OIL  SAVING  DEVICE 

and  placed  in  the  hardening  furnace,  where  they  are  sub- 
mitted to  an  intense  heat  for  one  whole  day,  after  which 

they  are  taken  out  red  hot  and  dumped  in  a  solution  to 
cool.  The  pieces  are  then  spread  out  in  pans  and  allowed 
to  remain  in  a  very  hot  room  over  night  to  dry,  after 

which,  on  the  following  day,  they  are  cleaned  and  in- 
spected preparatory  to  tempering. 

TO  SAVE  OIL. 

The  next  device,  Fig.  4,  is  for  saving  oil,  and  as  the 
shop  plumber  can  make  the  two  cylinders  of  zinc  and  fit 
the  parts  cheaply,  it  will  pay  to  have  one  of  these  filterers 
of  oil.  A  steam  coil  is  put  in  at  the  bottom  of  cylinder 
B,  and  steam  connected  by  means  of  the  pipes.  A  wrought 
iron  pipe  is  then  fixed  at  (F)  and  six  smaller  brass  pipes 
joined  to  it  and  passed  up  into  the  cylinders,  three  on  each 
side,  as  shown.  The  dirty  oil  is  run  into  the  side  con- 

taining the  steam  coil  and  immediately  becomes  hot,  and 
the  dirt  is  precipitated  to  the  bottom.  The  heated  oil 
passes  through  the  tubes  to  the  other  side  and  rises  drop 

by  drop  through  water,  on  the  surface  of  which  it  col- 
lects, thoroughly  cleansed  and  ready  for  use,  and  can  be- 

conveniently  drawn  off  by  faucets. 

SOFT  MALLET. 

There  are  various  forms  of  soft  mallets  available  for 

shop  work,  but  I  have  found  the  one  shown  in  Fig.  5  the 
most  effective.    The  handle  is  hardwood,  over  the  end  of 

SOFT  MALLET 

which  is  put  a  piece  of  pipe  (A)  about  5  ins.  long  and  cm 
with  a  thread,  so  as  to  screw  on  flanges  (B)  (B).  The 
latter  can  be  cut  from  sheet  iron  or  brass  and  strengthened 

with  shoulders.  A  pin  (C)  will  hold  in  the  wood  handle.  A 
nut,  (E),  can  be  used  to  tighten  the  outer  flange.  Fig.  6 
shows  the  arrangement  without  the  leather  packing.  The 
leather  is  cut  from  sole  and  makes  a  good,  soft  mallet, 

that  will  not  nick. 
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Making  the  Return  Circuit 

At  a  meeting  of  the  Institution  of  Electrical  Engineers  (Brit- 
ish), held  at  London,  April  28,  the  following  papers  were  read: 

EARTH  RETURNS  FOR  ELECTRIC  TRAMWAYS. 

By  H.  F.  Parshall. 

Considering  the  small  difference  of  potential  at  which  electro- 
lytic action  may  take  place,  a  consideration  of  primary  importance 

in  electric  tramway  systems  in  which  the  rails  are  used  as  return 
conductors,  is  in  reference  to  the  rate  of  fall  of  potential,  and  the 
difference  of  potential  between  the  rails  and  the  general  mass  of 
earth,  the  magnitude  of  which  may  vary  according  to  such  local 
conditions  as  the  locality  of  gas  and  water  pipes,  the  conductivity 
of  the  earth  between  the  rails  and  such  pipes,  and  the  conductiv- 

ity of  the  pipes  themselves. 
_The  exposed  surface  for  leakage  of  the  track  is  very  great;  thus 
in  the  ordinary  four-track  tramway  system  there  is  some  50,000 
feet  per  route  mile.  With  so  great  a  surface,  and  with,  as  is  gen- 

erally the  case,  considerable  conductivity  of  the  concrete  and 
earth,  a  large  fraction  of  the  current  may  be  diverted  from  the 
rails,  even  in  short  lines,  and  with  a  maximum  drop  as  small  as 
that  specified  by  the  Board  of  Trade.  Thus,  in  tests  recently  car- 

ried out  in  a  line  some  8  miles  long,  it  was  found,  by  cutting  the 
track  at  the  middle  of  the  line  and  inserting  an  ampere-meter, 
that  some  60  per  cent,  of  the  current  was  returning  through  the 
earth  itself.  Tests  made  as  to  the  conductivity  of  the  earth  return 
showed  as  a  whole  that  it  was  about  one  and  a  half  times  that  of 
the  rails,  bonds,  and  fish-plates,  which  would  indicate  that  on  an 
average  about  33  per  cent  of  the  current  was  leaving  the  rails. 
In  other  words,  the  voltage  drop  in  the  earth  return  was  but  two- 
thirds  of  what  it  would  have  been  had  the  current  been  wholly  in 
the  rails. 

In  laying  the  rails,  therefore,  it  seems  desirable  to  adopt  such 
methods  of  construction  as  will,  to  a  considerable  extent,  insulate 
the  rails  from  the  adjacent  mass  of  earth.  The  conductivity  of 
the  earth  is  considerable,  and  with  differences  of  potential  up  to 
the  limit  established  by  the  Board  of  Trade  is  so  great  that,  in  the 
cases  I  have  examined,  stray  currents  are  not  diverted  from  the 
mass  of  earth  by  gas  and  water  pipes.  I  have  made  tests  by  cut- 

ting the  rails  and  measuring  the  currents  at  different  points,  and, 
so  far  as  could  be  determined,  the  neighboring  gas  and  water 
pipes  were  not  traversed  by  the  current.  In  one  special  case  two 
lines  of  the  tramway  formed  two  sides  of  an  acute  angle  triangle, 
and  a  very  large  water  main  formed  the  third  side,  and,  even 
though  some  50  per  cent  of  the  current  did  not  come  back 
through  the  rails,  the  tests  showed  beyond  doubt  that  there  was 
no  current  whatsoever  coming  across  the  third  side  of  the  tri- 

angle through  the  water  pipe.  Of  course,  with  the  small  differ- 
ence of  potential  common  in  practice  in  this  country,  the  C.  E.  M. 

F.  of  polarization  which  accompanies  currents  flowing  between 
conductors  when  electrolysis  takes  place  is  an  important  element 
in  determining  the  law  of  current-flow. 

The  tests  carried  out  by  the  writer  have  in  every  case  shown 
that  the  joint  conductivity  of  the  rail  and  the  earth  is  considerably 
greater  than  that  of  the  rails  themselves.  For  this  reason  there 
exists  the  necessity  of  determining  the  conductivity  of  the  rails, 
fish-plates,  and  bonds,  before  the  track  is  laid  in  the  earth,  so  that 
after  a  roadway  is  completed  the  measured  drop  may  be  taken  as 
an  indication  of  what  percentage  of  current  is  straying  from  the 
rails;  further,  so  that  tests  made  from  time  to  time  may  indicate 
the  general  condition  of  the  bonding. 

In  general  it  is  desirable  that  the  earth  return  be  isolated  to 
the  greatest  degree  practicable  from  any  other  metallic  conduc- 

tors liable  to  be  affected  by  electrolysis.  In  some  cases,  however, 
where  the  drop  in  the  earth  return  has  been  comparatively  great, 
attempts  have  been  made  to  prevent  electrolysis  by  bonding  the 
rails  to  the  adjacent  gas  and  water  pipes.  The  results  have  been 
more  or  less  satisfactory.  It  is  obvious  that,  if  the  rails  and 
adjacent  gas  and  water  pipes  can  be  kept  at  the  same  potential, 
electrolytic  action  can  be  effectively  prevented.  Considering, 
however,  the  very  considerable  conductivity  of  the  earth,  it  would 
seem  doubtful  whether  such  bonding  would  prove  effective  with 
any  considerable  drop  in  the  rails,  since  in  this  case  stray  cur- 

rents would  flow  from  one  part  of  the  system  to  another,  and  at 
such  a  difference  of  potential  as  would  cause  electrolysis. 

In  the  case  of  lead-sheathed  cables  running  parallel  to  earth 
returns  of  tramways  the  results  have  been  entirely  satisfactory, 
and  are  conclusive,  since,  in  the  absence  of  bonding,  the  lead 
sheathing  was  rapidly  eaten  away.  This  instance,  however,  is  not 
to  be  relied  upon  as  an  indication  that  it  would  be  safe  to  carry 

out  the  same  process  in  dealing  with  gas  and  water  pipes.  The 
lead  sheathing  is  homogeneous,  of  comparatively  high  resistance, 
and  with  small  surface  exposed  to  the  earth,  whereas  the  reverse 
holds  true  with  gas  and  water  pipes  as  ordinarily  laid  down.  I 
have  no  doubt  that  there  are  cases  in  which  effective  bonding  of 
the  rails  adjacent  to  conductors  might  give  entirely  satisfactory 
results,  but  I  should  hesitate  to  make  any  general  recommenda- 

tion to  this  effect,  since  in  very  many  cases  a  result  directly  op- 
posite might  be  obtained. 

There  is  such  a  difference  in  soils- — first,  as  to  corrosive  prop- 
erties; second,  as  to  electrical  conductivity — that  a  general  rule 

which  would  prevent  electrolysis  in  every  case  would  be  unneces- 
sarily severe,  and  in  many  cases  prohibitive.  It  is  obvious  that, 

where  currents  stray  generally  into  the  earth  so  as  to  enter  metal- 
lic conductors,  the  difference  of  potential  should  not  be  allowed  to 

exceed  that  at  which  electrolysis  begins,  plus  the  drop  in  the 
earth  itself. 

In  a  given  system  of  distribution  the  controllable  features  in  the 
earth  return  are  practically  limited  to  the  method  of  jointing  the 
cross  sections  of  the  rails,  and  the  chemical  composition  of  the 
rails. 

The  chemical  composition  of  the  rails  cannot  be  altered  greatly, 
since  rails  low  in  carbon,  but  of  high  electrical  conductivity,  are 
found  to  wear  away  so  rapidly  that  high  carbon  rails  are  a  prac- tical necessity. 
The  cross  section  of  the  rail  in  practice  is  largely  determined 

from  mechanical  considerations,  and  in  the  best  practice  rails  of 
from  80  to  100  lbs.  per  running  yard  are  used.  The  method  of 
making  rail  joints  is  practically,  then,  the  only  factor  controlling 
the  resistance  of  the  rail  return  that  is  susceptible  to  wide  varia- 

tion in  practice. 
The  electric  welding  of  the  rail  joints  has  been  tried. in  the 

United  States,  but  thus  far  the  results  have  not  been  such  as  to 
encourage  the  manufacturers  to  advance  the  use  of  the  system,  or 
the  tramway  companies  to  adopt  it.  The  joints  in  electrical  tram- 

way work  are  equally  objectionable  from  either  a  mechanical  or 
electrical  point  of  view,  so  that  a  system  of  perfectly  welded  rails 
would  meet  with  general  favor.  In  practice  the  effect  of  tempera- 

ture in  causing  expansion  and  contraction  has  been  noticeable  in 
long  lengths  of  welded  rails,  but  the  effects  thereof  have  not  been 
of  such  a  serious  nature  as  might  be  expected  from  the  range  of 
temperature.  From  the  reports  I  have  at  hand  it  appears  that 
there  were  unexpected  results  of  the  welding  process  that  made 
themselves  evident  in  the  course  of  time. 

First,  the  electrical  conductivity  of  the  welded  section  was  less 
than  that  of  a  solid  rail. 

Second,  the  portions  of  each  rail  near  the  weld  were  so  soft- 
ened as  to  wear  away  unevenly. 

Another  unexpected  result  was  that,  owing  to  the  sudden 
increase  and  decrease  in  temperature,  the  rail  took  a  very  high 
temper  at  the  weld,  so  that  its  power  to  withstand  shock  was 
decreased. 

To  the  writer's  mind  it  is  not  improbable  that  these  mechanical 
difficulties  could  be  overcome.  Welding  apparatus  of  sufficient 

capacity,  however,  is  costly,  and  it  is  frequently  difficult  to  ar- 
range for  the  amount  of  power  required;  so  far,  therefore,  the 

process  has  not  been  employed  in  this  country. 
Another  method  of  somewhat  the  same  nature  as  the  process 

of  welding  is  that  known  as  the  "cast  weld,"  or  the  "Falk  joint." 
This  joint  is  made  by  pouring  molten  metal  into  a  metal  mould 
clamped  round  the  rail  joint.  The  surfaces  of  the  cast  metal  that 
come  in  contact  with  the  mould  and  with  the  rail  joint  are  chilled, 
and  are  thus  prevented  from  forming  a  perfect  weld.  I  believe  it 
has  been  asserted  that  a  weld  is  effected.  It  seems,  however,  ex- 

tremely doubtful,  since  without  the  use  of  a  flux  a  weld  is  almost 
impossible  between  cold  wrought  steel  and  molten  iron.  The  rail 
expands  after  the  metal  is  poured  around  it,  and  remains  expand- 

ed until  after  the  cast  iron  has  set,  and  finally  resumes  its  former 
size.  This  affords  a  slight  clearance  for  expansion  and  contrac- 

tion, and  accounts  for  the  mechanical  success  of  the  joint,  which, 
carefully  applied,  makes  when  new  a  perfect  mechanical  track; 
although,  in  the  writer's  mind,  the  difference  of  resilience  between 
the  part  surrounding  the  casting  and  the  remaining  part  of  the 
track  may  eventually  cause  uneven  wearing  away  of  the  rail. 
The  clearance  above  spoken  of  undoubtedly  admits  a  certain 

amount  of  moisture,  so  that  by  the  formation  of  oxide  the  re- 
sistance of  the  joint  increases  in  the  course  of  time.  From  the 

results  of  tests  which  I  have  at  hand,  it  also  appears  that  the  elec- 
trical resistance  of  this  joint,  even  when  new,  varies  considerably; 

so  that,  considering  the  low  voltage  restrictions  in  this  country, 
it  should  be  used  in  connection  with  an  efficient  form  of  bond. 
Owing  to  the  rigidity  of  the  joint,  however,  copper  bonds  will 
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undoubtedly  be  found  more  durable  in  conjunction  with  it  than 
with  a  fish-plate  form  of  joint. 

Bonds. 

The  bonds  generally  used  up  to  this  time  are  of  the  pressure- 
contact  type,  and  in  making  any  general  statements  this  is  natur- 

ally assumed  as  the  basis.  In  the  discussion  of  a  paper  read  some 
time  ago  before  this  Institution,  the  writer  pointed  out  that,  ac- 

cording to  experience  with  pressure  contacts  in  central  station 
work,  100  amps,  per  square  inch  had  been  found  the  limit  in  best 
central  station  practice;  and  that,  considering  the  trying  condi- 

tions to  which  bonds  are  subjected  in  the  earth,  one-half  of  this 
value  would  more  likely  be  satisfactory.  In  actual  practice  I  have 
found- it  advisable  to  work  to  a  still  lower  limit,  and  in  most  of 
the  systems  which  I  have  designed  the  current-density  at  sur- 

face of  contacts  does  not  exceed  25  amps,  per  square  inch.  Ex- 
perience shows  this  limit  a  safe  one,  and  that  the  contact  resist- 

ance is  negligible  as  compared  with  the  resistance  of  the  rails. 
Considering  the  complicated  phenomena  accompanying  a  junc- 

tion of  copper  and  iron,  in  respect  to  the  difference  of  potential 
caused  by  the  contact  of  dissimilar  metals,  and  the  effect  due  to  a 
current  passing  between  dissimilar  metals,  it  seems  in  the  normal 

case  that  all  E.M.F.'s  would  balance  each  other,  since  in  the  case 
of  the  current  keeping  uniformly  through  the  rails  the  E.M.F.'s 
at  the  positive  ends  of  a  bond  are  balanced,  and  in  the  case  of  one 
end  of  a  bond  losing  its  contact  the  additional  resistance  would 
be  greatly  in  excess  of  the  unbalanced  contact  E.M.F. 
The  design  of  a  copper  bond  should  be  largely  in  reference  to 

the  permanency  of  the  contact  surface.  If  there  is  any  working 
between  the  surfaces,  sooner  or  later  there  will  be  a  film  of  oxide, 
so  that  the  value  of  the  contact  is  destroyed.  The  working  of  the 
surfaces  may  be  caused  by  heating  from  excessive  current-density, 
or  by  lack  of  flexibility  in  the  bond.  Numerous  types  have  been 
forthcoming.  Many  of  the  bonds  brought  forward  during  the 
last  two  or  three  years  have  been  designed  with  a  recognition 
of  the  importance  of  greatly  increasing  the  area  of  the  contact 
surface,  as  compared  with  the  cross  section  of  the  body  of  the 
bond  itself. 

It  is  beyond  the  scope  of  this  paper  to  discuss  all  the  different 
types  of  bonds  that  have  been  brought  forward  from  time  to  time. 
Samples  of  many  of  the  different  types  are  exhibited.  The  copper 
bonds  that  the  writer  has  tested,  since  they  have  been  more  gen- 

erally used  in  this  country,  are  either  of  the  "Chicago,"  "Crown" 
or  "Columbia"  type,  samples  of  which  are  before  you. Flexible  bonds  are  found  desirable  for  use  where  the  mechanical 
conditions  are  such  that  short  bonds  can  be  used,  in  which  case 
the  added  resistance  of  the  bonds  to  the  track  can  be  made  as 
low  as  5  per  cent,  or  less.  Bonds  of  this  type  have  been  fre- 

quently used  in  the  United  States,  and  with  good  results  when 
the  ends  are  made  of  drop  forged  copper.  When,  however,  the 
ends  have  been  made  of  cast  copper,  and  cast  on  to  the  conduct- 

ors, the  results  are  not  generally  satisfactory.  The  resistance  of 
cast  copper  is  so  much  greater  than  that  of  drawn  copper  that  it 
is  not  best  suited  for  use  in  bonds.  Further,  the  union  between 
cast  copper  and  drawn  copper  wires  is  imperfect,  so  that  the  elec- 

trical resistance  is  much  higher  than  between  two  pieces  of  pure 
copper  fused  together. 
The  remaining  type  of  bond  that  I  propose  to  discuss  is  that 

known  as  the  "plastic"  bond,  which  was  invented  by  Mr.  Edison 
several  years  ago.  From  the  results  obtained  from  a  line  bonded 
over  five  years  ago,  it  appears  that  this  plastic  alloy,  which  con- 

sists of  mercury  and  other  ingredients,  as  to  the  nature  of  which 
I  am  uninformed,  is  much  more  permanent  than  might  be 
expected  from  its  mechanical  nature.  The  bond  is  placed  be- 

tween the  fishplate  and  the  rail,  in  a  cork  receptacle,  which  is 
compressed  to  about  half  its  thickness  when  the  fish-plate  is 
drawn  up  tightly. 
The  amount  of  copper  required  materially  to  increase  the  con- 

ductivity of  well-bonded  rails  is  so  great  that  in  ordinary  practice 
auxiliary  track  feeders  are  not  commercially  practicable,  unless 
they  be  connected  in  circuit  with  a  source  of  E.M.F.  to  com- 

pensate from  the  drop  in  the  feeder,  so  that  this  may  exceed  that 
in  the  track  return. 

I  believe  Major  Cardew  was  the  first  to  suggest  employing 

E.M.F.'s  in  feeders  to  compensate  for  the  drop  therein.  In  .the 
arrangement,  however,  of  the  earth  return  as  originally  devised 
by  him,  it  was  necessary  to  use  generators  of  different  E.M.F.'s 
in  the  generating  station.  I  have  used  in  my  work  a  generator 
that  is  separately  excited  through  a  coil  in  series  with  the  trolley 
feeder,  so  that  the  voltage  generated  by  the  armature  is  directly 
proportional  to  the  current-output,  provided  the  field  magnet  is 
not  saturated.   The  armature  is  in  series  with  an  insulated  feeder 

connected  with  the  rail  at  whatever  point  is  necessary  to  take  off 
current.  The  results  in  practice  are  most  satisfactory.  It  has 
been  found  that  the  machine  works  perfectly  automatically,  and 
limits  the  voltage  drop  in  the  earth  return  to  any  desired  amount 
by  an  adjustment  of  a  rheostat  in  parallel  with  the  field-magnet 
coil.    Fig.  1  gives  a  diagrammatic  representation  of  the  system. 

In  a  system  that  I  have  recently  designed  to  carry  some  250 
cars,  I  propose  to  employ  several  earth  generators  feeding  in 
from  several  points  in  the  system.  Pairs  of  test  wires  are  run 
back  to  the  station  from  various  points,  one  of  the  test  wires  being 
connected  to  the  track  return,  and  the  other  to  adjacent  earth 
plates.  The  earth  generators  in  the  station  will  be  adjusted  from 
time  to  time,  according  to  the  difference  of  potential  between  the 
earth  plates  and  the  earth  return.  As  far  as  possible  the  adjust- 

ments will  be  made  so  that  the  two  are  kept  generally  over  the 
system  at  the  same  voltage.  Whatever  difference  of  potential 
there  is  between  the  two  will  be  such  that  the  earth  return  is, 

Fotential=  -23 
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in  general,  positive  to  the  neighboring  water  or  other  pipes,  since 
in  this  case  whatever  electrolysis  takes  place  will  be  in  the  track 
return  itself. 

Steel  Rails. 

The  percentages  of  carbon,  manganese,  etc.,  in  steel  rails  have 
varied  considerably  at  different  times;  and  there  are,  even  now, 
wide  variations  in  the  practice  of  different  companies  and  in 
different  countries. 

It  may  be  said  that  English  rails  some  years  back  would  com- 
monly contain  the  following: 

Carbon   0.25  to  0.35 
Mang-anese   0.8  to  1.0 Silicon   0.05 
Phosphorus   0.06 
Sulphur   0.06 

Of  late  years  the  percentage  of  carbon  has  increased.  One 
large  railway  company  specifies: 

Carbon   0.4  to  0.5 
Manganese   0.95  to  0.85 
Silicon   0.10  to  0.06 
Phosphorus   0.10  to  0.08 
Sulphur   0.08 

In  American  practice  the  carbon  runs  still  higher,  as  will  be 
seen  from  the  following: 

Carbon   0.45  to  0.55 
Manganese   0.8  to  1.0 Silicon   0.10  to  0.15 
Phosphorus   0.06 
Sulphur   0.06 

In  France  yet  higher  percentages  of  carbon  have  been  tried, 
running  up  to  nearly  I  per  cent. 
The  results  are  shown  in  the  following  table — trials  of  some 
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sample  sections  of  steel  rail  of  varying  compositions  which  were 
furnished  for  testing  purposes: 

Car- bon. Man- ganese. 
Silicon 

Phos- phorus. 
Sulphur. 

Resistance 
compared with  Copper 
at  20°  C. 

Resistance  of 
1  Mile  I  sq  in. 
Sectional  Area 

at  20°  C. 

0.378 0.550 0.181 0.040 0.041 
10.8 0.468 

0.446 0.568 0.188 0.046 0.044 11.1 0.482 
0.536 0.592 0.201 0.051 0.059 11.3 0.490 
0.568 0.608 0.204 0.053 0.061 11.4 0.495 
0.588 0.632 0.211 0.056 0.065 11.5 0.499 
0.610 0.660 0.220 0.062 0.071 12.1 0.560 

Eight  76-lb  track  rails,  tested  in  place  after  2V2  years'  use,  gave the  following  results: Resistance    Resistance  of  1  Mile 
compared  with     1  sq.  in.  Sectional 
Copper  20°  C.         Area  at  20°  C.   11.3  0.490 

  -10.3  0.447   10.1  0.438 
Test  No.  1  
Test  No.  2  
Test  No.  3  
Test  No.  4   10.7  0.464 
Test  No.  5   9.65  0.419 
Test  No.  6   10.07  0.437 
Test  No.  7   10.25  0.445 
Test  No.  8   10.50  0.455 
Average   10.4  0.45 
Two  old  65-lb.  rails,  much  worn,  tested  in  place: Resistance    Resistance  of  1  Mile 

compared  with     1  sq.  in.  Sectional 
Copper  20°  C.         Area  at  20°  C. Test  No.  1   11.7  0.508 

Test  No.  2   12.3  0.534 
Average   12.0  0.52 
High  values  would  be  expected  owing  to  the  wearing  of  the 

rail,  which  is  not  allowed  for  in  the  calculations. 
Two  new  90-lb.  rails,  tested  in  place: Resistance     Resistance  of  1  Mile 

compared  with     1  sq.  in.  Sectional 
Test  No.  1  
Test  No.  2  
Average  

A  00y2-lb.  rail  not  laid. 

Copper  20°  C. 10.6 
10.4 10.5 
10.0 

Area  at  20° 0.460 
0.451 0.455 
0.434 

Bonds. 

The  current  flows  across  the  joints  partly  through  the  fish- 
plates and  partly  through  the  bonds.  The  resistance  of  the  fish- 
plates is  a  variable  quantity,  but  all  tests  on  rails  in  use  have 

shown  that  they  contribute  considerably  to  the  conductivity  of 
the  joint. 

For  the  bonds  themselves  the  following  tests  have  been  made: 
(1)  Conductivity  tests  on  bond  copper. 
(2)  Resistance  due  to  contacts. 

(3)  Resistance  due  to  current  "gathering"  from  other  sections of  rail  to  enter  the  bond  terminal. 
1.  For  conductivity  the  Chicago  bonds  in  the  different  tests 

have  shown  practically  100  per  cent  of  the  conductivity  of  pure 
copper.  A  flexible  Crown  bond  showed  only  93  per  cent  conduc- 

tivity. The  Columbia  bonds  in  the  cases  tried  showed  about  90 
per  cent  conductivity. 

2.  Resistance  Due  to  Contacts. — Measured  from  the  potential 
difference  between  two  points  very  close  together,  one  on  the 
bond  terminal,  the  other  on  the  steel.  Experiment  showed  the 
following  results: 

Chicago  Bonds. 
-in  terminals  in  J-in. 
web.  1.37  sq.  in.  con- tact, area. 

Crown  Bo-ds 
f-in.  terminal  in  'c- in.  web.  1.2  sq  in. 
contact  area.. 

Total  

Crown  Flexible  Bond  — 

i-in .  terminals in.  web.  1.2 
contact  area. 

Total.. 
Columbia  Bond   
In  i-in.  hole  in  \&-m. 
web.  1.37  sq.  in.  con- tact area . 

Resistance 
per  Bond 
(2  Term- inals.) 

Ohms. 

0.0000019" 

0.0000f215 
0.0000025 

0  0000080 
0.1000080 
0. 0000028 

0.0000108 
0.0000422 
0.0000518 

0X000910 
0.0000072 

0.0000095 
0.0000077 

GO  ©  . o  CSV 

K  o  0  p. ( sinus 
0.000317 

0.000379 
0.000440 

0.00141 

0.00190 

0.0165 
0.00127 

0.00167 
0.00136 

Bond    and   hole  very clean. 

Bond  not  cleaned;  hole 
freshly  reamed,  but 

oily. 

Bonding  not  super- vised. 

Bonding  not  super- 
vised; bonds  after- wards found  to  have 

been  put  in  rusty hole. 

Hole  clean; 
touched. bond  un- 

Hole  4  days  old;  bond untouched. 

Tests  4,  5  and  6  show  that  want  of  care  in  bonding  may  lead  to 
serious  increase  in  contact  resistance. 
From  the  tests  made  it  may  be  said  generally  that  bonds  prop- 

erly applied — that  is,  clean  bonds  in  bright  reamed  holes,  put  in 
with  a  proper  fit  with  a  drift  driven  square — have  practically  neg- 

ligible contact  resistance.  Experiments  showed  that  with  at  least 
100  amperes  per  square  inch  the  drop  in  the  contact  surface  was  in- 

appreciable compared  with  that  in  the  bond  and  in  the  rail.  The 
same  was  found  true  with  bonds — samples  of  which  are  exhibited 
— that  have  been  in  use  for  over  two  years,  when  the  current- 
density  has  been  limited  as  stated.  Experiments  on  this  point 
have  been  carried  out  to  a  considerable  extent,  since  it  has  been 
frequently  stated  that  the  contact  resistance  is  a  very  appreciable 
factor,  and  that  it  can  be  greatly  lessened  by  amalgamating  the 
surfaces.  This  will  not  be  the  case  except  when  there  is  care- 

lessness in  putting  the  bonds  in  place. 
3.  Gathering. — The  current  may  be  supposed  to  flow  uniformly 

through  the  rail  at  all  parts,  a  foot  or  so  from  the  ends  or  from 
bonds.  At  a  bond,  however,  it  has  to  gather,  and  it  is  scarcely  to 
be  expected  that,  say,  16  ins.  of  rail  terminating  at  a  bond  should 
show  the  same  resistance  as  16  ins.  in  the  middle  of  the  rail. 

Tests  on  a  bar  of  steel  3  ins.  x  J/2  in.  showed  "gathering"  at  the 
two  bond  terminals  added  resistance  equivalent  to  a  total  of  about 
1  inch  of  the  bars. 

Tests  on  an  83-lb.  rail  showed  "gathering"  resistance  equiva- 
lent to  3.4  ins.  of  rail  at  each  contact,  or  a  total  of  6.8  ins.  per 

joint. 

Joints. The  -conductance  of  the  joints  depends,  as  stated,  on  both 
bonds  and  fish-plates. 
The  first  have  been  discussed  already. 
The  second  have  a  very  appreciable  effect,  even  with  rails  that 

have  been  in  use  for  some  time. 
The  following  table  shows  the  results  of  a  number  of  tests  made 

partly  in  the  laboratory  and  partly  on  track  in  use: 

Additional  Resistance  due  to  Joint. 

Laboratory  Tests. 
Ohms. 

Inches 
of  Rail. 

Resistance  of 176  Joints  per 
Mile,  or  with 30-ft.  Rails. 

83-lb.  rail;  six  tests;  no  bonds,  fish- plates uncleaned,  and  not  fully 0.0000095  to  0.000081 
10  to  87 

0.0017  to  0.0143 

0.C00039 31 

0.0068 

Single  0000  ;  30-in.  bond  only  (cal- 0.000101 109 

0.0178 

83J.b.  rail,  with  one  30-in.  Crown 
0000  bond,  plates  well  tightened. 

0.0000024 3 
0.0004 

Same  with  fish-plate  removed.  . . 
0  000106 

114 

0.0187 

This  bond  had  too  great  contact 
resistance.     See  Contact  Test 
No.  5. 

Tests  on  Rails  in  Use. 
76-lb.  rail;  one  30-in.  0000  Chicago 
bond  and  fish-plates  0.0000307  to  0.0000622 32  to  65 

0.0054  to  0.011 

Four  tests  made  without  disturb- 
ing track,  average  -..   

0.000043 

45 

0.0076 

76-lb.  rail  as  above  (track  214  years 
0.0000275  to  0.0000843 28  to  &0 

0  0048  to  0.0118 

0.000046 48 0  0081 

Single  30-in.  0000  Chicago  bond 0.000103 1  4 
0.0181 

Old  65-lb.  rail;  one  30-in.  0000  Chi- 
cago bond,  fish-plates  not  tight.. 0  000069 

57 

0.0121 

Above  with  fish-plates  removed  . . 0.000090 

74 

0.0158 

Above  with  fish-plates  replaced 
and  well  tightened.   0.0000473 39 0.0083 

New  90-lb. ;  two  32-in.  000  Chicago  1 
bonds  and  plastic  to  one  fish-  \ 

0.0000081 
0.0000040 

10 

5 0  0113 
0.0071 

0  0000060 0.0105 
Fish-plate  added  to  conductivity. 

The  above  values  show  that  the  contacts  had  not  deteriorated 
in  any  way  in  the  two  and  a  half  years  of  use.  Some  of  the  rails 
were  very  old,  but  the  fish-plates,  which  were  not  fully  tight, 
showed  bright  patches  of  metal  at  places  of  contact  with  rail.  On 
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replacing  plate  and  re-bonding,  the  joint  was  equivalent  to  39  ins. 
of  rail.  A  second  rail  tested  without  fish-plate  showed  also  no 
deterioration  of  the  bonding. 

Some  66x/2-lb.  rail  laid  on  another  line  recently  bonded  showed 
joint  resistances  equivalent  to  9^2  ins.  to  28  ins.  in  four  different 
cases. 

Plastic  Bonds. 

iVz-'va.  hole  in  the  cork  receptacle  between  fish-plate  and  rail 
fdled  with  plastic  material. 

Inc  eased 
Resistance )£  17(1  Joints, 
or  per  Mile 
with  30-ft. 

0  0(875 

0.00222 0.00217 
0  01 1200 

0. 00146 

of  30-150  amps,  was  passed  through  the  latter.  A  standard  re- 
sistance of  0.0000398  was  placed  in  the  same  circuit,  and  the  fall 

of  the  potential  across  this  compared  with  that  across  the  two 
points  on  the  rail.  The  places  at  winch  current  was  led  in  and 
out  of  the  rail  were  always  at  some  distance  from  the  points 
between  which  the  potential  difference  was  taken.  Where 
measurements  were  made  upon  the  actual  track,  current  was  sup- 

plied from  an  accumulator  placed  upon  a  car  brought  up  to  the 
spot.  Current  was  led  from  this  to  a  point  in  the  middle  of  the 
rail  to  be  tested,  and  was  led  out  some  5  or  6  ft.  on  the  other  side  of 
a  rail  joint.  The  fall  of  potential  was  then  measured  between  two 
points  inside  those  by  which  the  current  was  led  into  the  rail,  and 
also  between  two  points  on  the  same  rail  outside  the  places  at 
which  current  was  led  into  it.  The  standard  resistance  was  in- 

cluded in  the  circuit,  and  comparisons  taken  with  this  at  each 
stage.  From  these  two  measurements  the  resistance  of  the  rail 
could  be  calculated  as  long  as  no  cross  bonds  occurred  upon  the 
part  of  the  track  actually  under  test.  To  measure  the  resistance 
of  the  joints,  a  joint  was  included  between  the  two  points  of 
which  the  potential  difference  was  taken,  and  this  compared  with 
the  potential  difference  between  two  points  at  a  similar  distance 
apart  on  the  continuous  rail.    It  was  found  extremely  important 

83-lb.  rail  bonded  to  one  plate  only;  both 
plates  separated  by  paper  from  rail  

Do.;  but  bonded  to  both  fish-plates; plates  not  very  tight  
Do. ;  plates  a  little  tighter  . .  ..   
Do.;  plates  very  tight;  brown  paper  still 
between  plates  and  rails  

Do.;  brown  paper  removed;  plates  tight- ened very  hard  up  

Increased 
Resistance 

due  to 
Joint. 

Ohms. 

0.0000213 

24 0. 00001215 

14 

0.0000122 14 

0  0000117 13 
0  0000083 9 

Inches 
of  Kail. 

.004 

o  .002 

.001 

Volts  required  by  Various  Elements  of  Joint 
in  80  lbs.  Rail  Bonded  with  1M"  Plastic  Bond to  1  Fishplate  Only. 
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•Volts  required  by  various  elements  of  joint  in  80-lb.  rail  bonded, 

with  a  single  30-in.  00000  copper  bond,  with  %-in.  terminal  in  7-16-in. web. 

FIG.  3 

From  the  above,  it  seems  safe  to  take  the  resistance  through 
fish-plates  as  equivalent  to  some  extra  50  ins.  of  rail,  and  to  take 
this  resistance  as  in  parallel  with  the  copper  or  plastic  bonds  used 
in  addition.  Curves  can  then  be  constructed  for  any  particular 
system  of  bonding  similar  to  those  of  Fig.  3,  which  gives  P.  D. 
for  the  various  elements  of  a  joint  of  80-lb.  rail  bonded  with  a 

single  0000  B.  &  S.  copper  bond  30  ins.  long  with  Ji-'m.  terminals. The  contact  and  gathering  resistances  are  added  to  the  bond 
copper  resistance,  and  the  resistance  of  the  iron  between  the 
bond  holes  deducted.  This  gives  curve  No.  5.  The  resistance  so 
found  is  taken  as  in  parallel  with  the  fish-plates,  resistance  and 
curve  (7)  calculated  for  the  whole  joint.  The  volts  so  found  must 
be  multiplied  by  the  number  of  joints  per  mile,  and  added  to  the 
volts  required  to  drive  the  current  through  a  mile  of  jointless  rail. 

Apparatus  Einployed  in  Testing. 

All  resistances  were  found  by  measuring  the  potential  differ- 
ence between  two  points  on  the  rails  when  a  constant  current 

in  some  cases  to  reverse  the  current  both  in  the  rail  and  the  po- 
tentiometer, since  with  the  small  potential  difference  measured 

thermo-electric  effects  were  very  liable  to  disturb  the  results. 
In  certain  experiments  a  current  was  passed  into  the  rails  at 

one  end  of  the  track,  and  taken  out  at  the  other.  The  current 
in  the  rails  at  intermediate  points  could  be  measured  by  taking 
the  difference  of  potential  between  two  points  on  the  same  metals 
which  had  been  tested  for  resistance  as  above.  This  had,  of 
course,  to  be  done  for  all  four  lines  of  the  double  track.  The 
volts  used  to  drive  current  through  the  whole  length  of  track 
were  measured  by  making  use  of  the  test  wires.  The  potentiome- 

ter was  employed  for  this  purpose  also,  and  the  results  may  be 
taken  as  correct,  within  the  limits  of  correctness  of  calibration  of 
the  instrument  itself,  which  was  supplied  by  Elliott  Brothers. 

Immediately  following  Mr.  Parshall's  paper  Major  P.  Cardew, 
of  the  Royal  Engineers  and  Engineering  Adviser  to  the  Board 
of  Trade,  read  f,v;o  short  papers,  one  by  himself  and  one  by  A.  P. Trotter. 
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NOTES  ON  ELECTRIC  TRAMWAYS. 

By  Major  P.  Cardew,  R.  E.,  and  A.  P.  Trotter,  Members. 
The  accompanying  note,  on  return  feeders  for  electric  tram- 

ways, has  been  forwarded  to  me  by  A.  P.  Trotter;  and,  as  it  con- 
tains a  neat  graphical  method  for  determining  the  fall  of  potential 

in  the  return  with  uniform  distribution  of  current,  and  the  proper 

points  of  application  of  return  feeders,  I  think  it  may  prove  inter- 
esting in  connection  with  Mr.  Parshall's  paper. 

As  Mr.  Trotter  alludes  to  previous  suggestions  of  my  own  on 
this  subject,  I  also  forward  a  note  which  was  prepared  by  me  in 
May,  1894,  and  sent  to  the  South  Staffordshire  Tramways  Com- 

pany, advocating  the  automatic  regulation  of  this  fall  of  potential. 
P.  CARDEW. 

NOTE  ON  RETURN  FEEDERS  FOR  ELECTRIC  TRAMWAYS. 

By  A.  P.  Trotter. 
While  great  ingenuity  has  been  expended  in  designing  bonds 

for  electric  tramway  rails,  and  while  these  bonds,  assisted  in  some 
cases  by  bare  copper  conductors  laid  between  or  near  the  rails, 
form  a  considerable  item  in  the  cost  of  building  a  line,  little  at- 

tention has  been  paid  to  the  use  of  return  feeders.  The  use  of 
return  conductors  provided  with  a  small  dynamo  was  suggested 
by  Major  P.  Cardew  several  years  ago,  and  it  has  been  independ- 

ently proposed  by  G.  Kapp.  The  system  has  been  in  use  for  some 
time  in  Geneva,  and  has  recently  been  applied  with  success  to  the 
extension  of  the  Bristol  tramways. 
The  best  mode  of  arranging  such  return  conductors  does  not 

appear  to  have  been  described,  and  the  present  communication 
is  intended  to  afford  an  opportunity  for  discussing  it. 
Assume  a  tramway  line  with  passing  places,  five  miles  long, 

and  ten  cars  running.  The  most  even  distribution  will,  of  course, 
be  when  they  are  equidistant,  and  a  less  even  distribution  is  not 
likely  to  occur  than  when  all  the  cars  are  in  pairs  at  passing 
places.  Let  each  car  take  20  amps.,  and  let  the  resistance  of  the 
bonded  rails  be  1/20  ohm  per  mile.  When  the  cars  are  evenly 
distributed,  half  a  mile  apart,  the  rail  resistance  between  each  pair 
is  1/40  ohm,  and  with  20  amps,  the  drop  on  half  a  mile  of  rails  is 
%  volt. 

The  series  is  as  follows: 
Cars   1 
Volts   0 

3  4 

m  3 

6  7 

7%  lO'/i 

8  0  10  Works. 
14     18     22%  27% 

by  means  of  the  template.  Here  the  maximum  is,  as  before,  7H. 
and  the  volts  near  the  works  are  unnecessarily  low,  viz.,  2  volts 
at  1%  miles  out.  It  is  clear  from  the  line  BFG  that  the  feeder 
would  draw  off  three-fourths  of  the  total  current.  It  would  be 
still  worse  to  tap  the  rails  at  the  point  at  which  the  volts  rise  to 
one-half  the  maximum,  viz.,  at  about  1^2  miles  from  the  works. 

Starting  now  in  a  different  manner,  let  it  be  given  that  the 
maximum  volts  are  not  under  ordinary  circumstances  to  exceed 
five,  allowing  a  margin  of  two  below  the  Board  of  Trade  limit. 
Draw  the  line  B  H  by  means  of  the  template,  and  fitting  the 
template  so  that  its  axis  is  vertical,  that  the  top  touches  the  line 

%     1%  3  5 
The  first  car  is  supposed  to  be  at  the  extreme  end  of  the  line. 

The  case  is  an  extreme,  but  not  an  imaginary  one."  The  large 
total  fall  of  27%  volts  over  five  miles  should,  of  course,  be  re- 

duced in  the  first  instance  by  more  ample  bonding,  but  the  ex- 
ample serves  the  better  to  illustrate  the  problem. 

When  the  cars  are  all  passing,  in  pairs,  at  a  mile  apart,  the  drop 
due  to  40  amps,  over  one  mile  is  2  volts.  The  diagram  shows 
the  distribution  for  these  two  cases;  the  line  A  B  showing  the 
fall  of  volts  for  10  cars  evenly  spaced  half  a  mile  apart,  and  the 
curve  C  B  the  fall  for  cars  in  pairs  a  mile  apart.  Mathematically, 
the  point  A  is  the  origin  of  the  curve,  to  which  the  line  A  B  is  an 
approximation;  but,  as  it  is  not  intended  to  treat  the  problem 
mathematically,  the  point  A  is  for  convenience  placed  at  the 
top  right-hand  corner. 

The  volts  in  the  two  cases  differ  so  little,  compared  with  the 
fluctuations  of  energy  on  an  electric  tramway,  that  this  question 
of  distribution  of  the  cars  will  not  be  referred  to  again,  but  the 
line  A  B  will  be  considered  as  typical. 

The  return  feeder  method  by  which  this  fall  of  volts  may  be 
reduced  consists  in  connecting  a  feeder  to  some  point  on  the 
rails,  and  tapping  off  some  of  the  return  current.  The  conduc- 

tivity of  the  feeder  is  not  relied  upon  for  this,  but  a  dynamo,  act- 
ing as  a  negative  "booster,"  may  be  said  to  suck  the  current  back. 

By  this  means  the  point  at  which  the  feeder  taps  the  rails  may  be 
brought  down  to  zero-potential,  or  might  be  made  negative  to 
the  generating  dynamo. 

Disregarding  the  two  latter  conditions,  a  simple  plan  would 
be  to  run  a  feeder  the  whole  length  of  the  line,  and  to  reduce  the 
volts  to  zero  at  the  far  end  of  the  line,  D.  The  distribution  is 
then  symmetrical;  half  of  the  current  goes  to  the  generator  dyna- 

mo and  half  to  the  return  feeder.  To  draw  the  curve  of  distribu- 
tion, cut  out  a  piece  of  card  to  the  shape  of  the  curve  of  volts 

A  B,  and,  fitting  the  vertical  axis  to  the  ordinate  5,  place  it  so 
that  it  passes  through  the  point  D.  Turn  the  card  over  and  com- 

plete the  curve  through  A  in  the  same  way.  The  maximum 
volts,  at  the  point  E,  are  7 J-2. 

But  there  is  no  occasion  to  reduce  the  volts  at  the  end  of  the 
line  to  zero,  and  there  is  evidently  a  maximum  expenditure  of 
copper  and  of  energy  in  the  feeder.  The  middle  point  of  the  line 
is  evidently  not  the  best  point  to  tap,  for  the  volts  would  be  dis- 

tributed as  shown  by  the  line  BFG,  which  may  be  easily  drawn 

so 
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of  5  volts  at  the  point  H,  and  that  it  passes  through  the 
point  B.  Turn  it  over  and  draw  the  line  H  K.  But 
as  it  is  not  necessary,  from  the  "undertakers'  "  point  of 
view,  to  reduce  the  volts  to  zero  at  the  point  K,  set  the  template 
again,  allowing  5  volts  at  the  end  of  the  rails  at  the  point  M, 
and,  drawing  the  line  backwards,  it  is  found  to  intersect  the  line 
H  K  at  L.  The  volts  at  this  point  are  two,  and  this  is  the  best 
that  can  be  done  with  a  single  return  feeder.  This  feeder  will 
be  3y2  miles  long,  and  will  draw  off  0.65  of  the  current. 

NOTE  ON  ELECTRIC  TRAMWAYS. 

By  Major  P.  Cardew,  R.  E. 
It  is,  I  believe,  generally  admitted  that  where  the  rails  are  used 

for  the  collection  and  partial  transmission  of  the  return  current, 
the  best  means  of  preventing  injurious  action  on  pipes  is  to 
minimize  the  difference  produced  by  the  current  between  the  po- 

tential of  the  uninsulated  return  at  different  points,  and  between 
any  part  of  such  return  and  the  earth.  On  account  of  the  resist- 

ance offered  by  all  conductors  to  the  current,  the  transmission  of 
a  current  by  means  of  a  conductor  causes  a  fall  of  potential 
throughout  the  length  of  the  conductor,  the  difference  of  poten- 

tial being  greatest  between  the  ends  of  the  conductor. 
This  is  the  case  whether  the  whole  current  is  transmitted 

throughout  the  length  of  the  conductor,  or  is  fed  in  (as  in  the 
case  of  a  tramway  line)  at  different  points  along  the  length,  pro- 

vided that  the  direction  of  the  current  throughout  the  length  of 
the  conductor  is  the  same,  which  must  be  the  case  when  this  con- 

ductor forms  the  only  path  for  the  current  back  to  the  generating 
machine. 

But  if  additional  conductors  are  used  to  take  current  from  the 
main  conductor,  which  receives  the  current  distributed  along  its 
length  back  to  the  generator,  the  greatest  difference  of  potential 
in  this  main  conductor  may  no  longer  exist  between  the  ends 
of  the  conductor,  and  the  amount  of  this  difference  may  be 
greatly  reduced.  The  extent  of  the  reduction  will  depend  upon 
the  position  of  the  junctions  effected  and  the  resistance  in  the 
auxiliary  conductors. 

If  we  assume,  for  example,  in  auxiliary  conductors,  all  of  equa.1 
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resistance,  connected  to  the  main  conductor  at  equal  distance 
throughout  its  length,  and  one  from  the  extreme  end  of  the  main 
conductor  of  twice  the  resistance  of  the  others,  a  resistance  equal 
to  this  last  being  interposed  between  the  generator  and  the  near 
end  of  the  main  conductor,  then  with  a  uniform  distribution  of 
current  all  the  points  of  junction  will  be  at  the  same  potential, 
and  the  extreme  difference  of  potential  between  any  points  of  the 

main  conductor  will  be  reduced  to of  what  it  would 

4  (n  +  1 ) be  without  these  auxiliary  conductors  or  feeders. 
Thus  with  one  feeder  to  the  distant  end  alone  the  fall  of  poten- 

tial in  the  main  conductor  can  be  reduced  to  one-fourth,  and 
with  a  feeder  to  the  center  as  well,  to  one-sixteenth,  of  that  due  to 
the  same  distributed  current  without  feeders;  and  it  will  be  seen 

ator  in  the  station,  there  will  be  no  need  to  exceed  the  limit 
allowed  by  the  Board  of  Trade  on  the  line  outside. 
The  expense  involved  may  probably  prevent  the  adoption  of 

any  such  system  in  its  entirety  at  present,  but  it  possesses  the 
advantage  that  it  can  be  adapted  to  existing  tramways,  and  a  pair 
of  feeders  run  to  any  part  where  the  difference  of  potential 
from  earth  of  the  rails  is  found  to  be  excessive. 
Such  an  arrangement  with  one  pair  of  feeders  is  sketched  in 

Fig.  5- 

DISCUSSION. 

The  discussion  which  followed  these  papers  was  opened  by  Mr. 
Gadsby  (London),  who  from  experience  in  a  hot  climate  con- 

sidered lead  sheathed  cables  laid  direct  in  the  ground  for  feeders 
unsatisfactory.  He  thought  a  cast  weld  joint  with  cupper  bond 
would  be  the  most  suitable  for  general  use.    In  order  to  obtain 

1 ! 1 1 I t t 1 I 

FIG.  1 

FIG.  2 

It- 
FIG.  3 

Note.— In  the  above  figures  v  indicates  potential  with  regard  to 
earth. 

that  under  such  conditions  the  variation  of  potential  in  the  main 
conductor  can  be  reduced  to  any  required  limit. 

But,  unless  these  feeders  are  of  very  large  cross-section  and 
conductivity  compared  with  that  of  the  main  conductor,  there 
will  still  be  a  considerable  fall  of  potential  in  them,  and  in  conse- 

quence a  considerable  difference  of  potential  between  the  main  con- 
ductor and  the  terminal  of  the  generator  to  which  it  is  connected 

by  means  of  the  feeders. 
In  place  of  adjusting  the  resistances  of  all  feeders  to  equality, 

varying  E.M.F.'s  may  be  introduced  into  each  feeder,  proportionate 
to  its  resistance,  and  thus  the  potential  of  all  feeding  points  may 
be  kept  the  same  as  that  of  the  terminal  of  the  generator  if 
desired. 

In  considering  the  application  of  the  feeding  arrangements  de- 
scribed above  to  the  special  case  of  minimizing  the  leakage  to 

earth  from  the  rails  of  a  tramway  used  as  a  return  circuit,  it  must 
be  borne  in  mind  that,  although  the  load  under  normal  conditions 
may  be  fairly  uniformly  distributed,  yet  the  exigencies  of  traffic 
may  require  far  more  current  to  be  supplied  to  one  section  of  the 
line  than  its  proper  share,  other  sections  at  the  same  time  being 
lightly  loaded. 
The  position  and  slope  of  the  various  gradients  on  the  line 

also  considerably  affect  the  distribution  of  current  in  the  rails. 
The  number  of  cars  at  work,  and  therefore  the  total  load,  als.o 

generally  varies  during  each  day's  running,  and  from  day  to  day. 
The  disposition  shown  in  Fig.  4  can  be  adapted  to  meet  the 

special  requirements;  but  unless  the  auxiliary  E.M.F.'s  are  contin- 
ually adjusted  to  the  variations  of  load,  both  as  regards  amount 

and  distribution,  the  arrangement  must  be  defective  at  times. 

In  order  to  provide  auxiliary  E.M.F.'s  for  the  efficient  working 
of  the  feeders  to  the  return,  automatically  adjusted  to  the  require- 

ments, I  would  suggest  the  following  arrangement: 
Let  the  tramway  be  divided  into  several  sections  according 

to  its  length  and  the  amount  of  traffic  gradients,  etc. 
Let  there  be  two  insulated  feeders  for  each  such  section — one 

for  the  line,  and  one  for  the  return,  the  latter  being  connected  to 
an  uninsulated  conductor,  as  provided  in  Regulation  4. 

Let  the  currents  in  these  feeders  pass  through  a  "motor  gen- 
erator" at  the  generating  station,  the  "field  magnets"  of  which 

are  excited  by  the  current  to  line  alone,  while  the  armature  is 
wound  with  two  circuits — one  for  each  current,  so  as  to  oppose 
each  other — the  circuit  through  which  the  current  to  line  passes 
being  made  slightly  the  more  powerful.  The  motor  generator 
will  then  revolve  as  urged  by  the  line  current,  and  will  generate 
an  auxiliary  E.M.F.  for  the  return  current. 
The  generator  for  each  feeding  circuit  should  be  of  rather 

higher  E.M.F.'s  than  that  supplying  the  near  end  of  the  line  and 
return;  but,  as  the  extra  volts  will  be  taken  by  the  motor  gener- 
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FIG.  4 
Note.— v  indicates  potential  with  regard  to  earth;  e'  and  e",  auxiliary e.m.f.s. 
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FIG.  5 
G'  =  generator;  G"  =  auxiliary  generator;  MG  =  motor  generator; 

Mg  =  magnetizing  coils  of  motor  generator. 

greater  powers  of  resistance  to  ordinary  wear  and  tear,  by  the 
presence  of  a  larger  percentage  of  carbon,  he  advocated  rails 
with  a  steel  head  separate  from  and  bolted  to  an  iron  (or  steel) 
body  of  lower  percentage  of  carbon,  but  of  higher  conductivity. 
He  considered  the  drop  at  Dover — which  he  stated  was  5  to  6 
volts — to  be  due  to  the  small  section  of  cable  connecting  the  gen- 

erator and  the  rails — a  distance  of  400  yards. 
Mr.  Murphy  (Dublin)  advocated  cast  weld  joints  bonded.  He 

had  tried  a  separate  steel  head  to  rails  and  had  found  it 
in  practice  most  unsatisfactory.  The  head  always  worked  loose 
and  set  up  vibration  and  loss  of  power,  however  tightly  bolted 
down. 
Mr.  Lauson  remarked  that  at  Dover  the  drop  was  really  due 

to  a  large  water  pipe,  laid  almost  alongside  the  rails  for  a  con- 
siderable distance,  and  was  not  as  suggested  by  the  first  speaker. 

Professors  Ayrton  and  Perry  (London)  advocated  an  insulated 
system  throughout  for  both  feeder  and  return. 

Dr.  Sylvanus  Thompson  (London)  thought  a  plastic  bond 
would  eat  away  the  contacts.  The  thermo-electric  properties,  due 
to  a  joint  of  copper  and  iron  and  owing  to  the  joint  not  being 
absolutely  perfect,  would  account  for  variation  of  apparent  resist- 

ance, when  the  current  flowed  in  different  directions.  With  regard 
to  the  gathering  of  the  current  at  the  bonds,  the  increase  of  resist- 

ance was  due  to  the  reduction  of  the  effective  cross-section  of  rail 
through  which  the  current  flowed.  He  suggested  that  when  two 
bonds  were  used,  holes  should  be  drilled  as  near  as  possible  to  the 
ends  of  the  rails  consistent  with  the  mechanical  strength  of  the 
rail  and  the  flexibility  of  the  bond. 

Mr.  Worthingham  (Manchester)  stated  that  the  insulated  return 
could  not  be  used  on  account  of  difficulties  of  working  and  in- 

stalling. He  asked  what  sized  hole  should  be  punched  or  drilled 
in  a  stock  of  rails  to  allow  for  reaming  out  when  wanted  for  use, 
to  permit  the  use  of  certain  sized  bonds. 

Mr.  Wood  (Bristol)  found  that  a  booster  in  circuit  showed  a 
drop  of  3  volts,  when  cut  out  of  circuit  a  drop  of  8  volts. 

Mr.  Swan,  president  of  the  institution  and  one  of  the  earliest 
inventors  in  incandescent  lighting,  dealt  with  electrolysis  and 
suggested  that  pipes  should  be  maintained  at  the  same  potential 
as  the  rails. 

Mr.  Parshall,  in  reply,  adhered  to  his  opinion  as  stated  in  his 

paper. 
Major  Cardew  thought  that  the  pipes  should  be  connected  to 

the  negative  pole  of  the  generator. 
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EDITORIAL  NOTICE. 

Papers  and  correspondence  on  all  subjects  of  practical  interest  to 
our  readers  ate  cordially  invited.  Our  columns  are  always  open  for 
the  discussion  cf  problems  of  operation,  construction,  engineering, 
finance  and  invention. 

Special  effort  will  be  made  to  answer  promptly,  and  without 
charge,  any  reasonable  request  for  information  which  maybe  received 
from  our  readers  and  advertisers,  answers  being  given  through  the 
columns  of  the  Journal  when  of  general  interest,  otherwise  by  letter. 

Street  railway  news  and  all  information  regarding  changes  of 
officers,  new  equipment,  extensions,  financial  changes,  etc.,  will  be 
greatly  appreciated  for  use  in  our  Directory,  our  Financial  Supple- 

ment, or  our  news  columns. 
All  matters  intended  for  publication  in  the  current  issues  must 

be  received  at  our  office  not  later  than  the  twenty-second  of  each  month. 
Address  all  communications  to 

The  Street  Railway  Publishing  Co., 
Havemeyer  Building,  26  Cortlandt  St.,  New  York. 

We  regret  to  find  that  an  article  last  month  upon  "The 
Situation  in  Boston,"  in  which  the  endeavor  was  made 
to  point  out  and  discuss  in  a  largely  impersonal  way  the 
novel  and  interesting  conditions  found  in  tke  ownership 
of  both  surface  and  elevated  railway  systems  by  the  same 
corporations,  has  been  interpreted  in  Boston  finanacial 
circles  as  a  criticism  of  the  Boston  Elevated  Railway 
Company  and  its  propositions  to  the  public.  We  were 
very  far  from  intending  such  criticism,  our  belief  being 

that  that  company's  plans  are  conceived  in  entire  good 
faith  and  will  surely  effect  a  solution  of  the  ex- 

tremely difficult  problem  of  municipal  transportation  in 

Boston.  All  who  understand  Boston's  topography  know 
how  difficult  it  is,  and  always  increasingly  must  be,  to 

force  into  or  through  its  highly  congested  "old  city"  the 
cars  of  the  multitude  of  suburban  lines  which  connect 

an  immense  outside  residential  area  with  this  business  cen- 

ter.  To  students  of  the  science  of  street  railroading  noth- 

ing is  more  self-evident  than  that  all  forms  of  transporta- 
tion facilities,  underground,  surface  or  elevated,  which 

can  possibly  find  place  in  this  congested  area,  will  soon 

be  taxed  to  the  utmost  and — in  the  general  influence  on 

earnings,  gross  and  net — will  inevitably  pay  upon  al- 
most any  required  investment.  The  management  of  the 

West  End  Street  Railway  Company  and  of  the  Boston 
Elevated  Railway  Company,  together  with  the  State  en- 

gineers of  Massachusetts,  have  shown  consummate 

ability,  energy  and  breadth  of  vision  during  the  past  ten 
years,  in  deciding  upon,  and  putting  into  immediate  exe- 

cution, the  great  engineering  plans  which  have  resulted 
(1)  in  the  concentration  of  the  termini  of  eleven  railroad 

systems  into  two  "Union  Stations,"  (2)  in  the  construc- 
tion of  what  is  probably  the  largest,  finest  and — evt'n  in 

its  as  yet  unfinished  state — most  popular  subway  in  the 
world,  and  (3)  in  the  proposition,  now  decided  upon,  to 
build  an  elevated  railway  system  connecting  the  two 
Union  Stations  with  each  other  and  with  the  subway, 

while  bringing  relief  also  to  the  dense  lines  of  daily  traf- 
fic to  and  through  Charlestown  on  the  north,  South  Bos- 

ton on  the  south,  and  Cambridge  on  the  west.  The  Bos- 
ton transportation  system  as  a  whole  will  undoubtedly 

gain  greatly  in  earnings  from  these  new  elevated  lines,  the 

people  will  be  benefited  by  increased  rapid  transit,  and— 
since  it  is  more  facilities  which  are  required,  and  not  mere- 

ly a  redistribution  of  business — it  is  not  probable  that  the 
surface  traffic  under  the  elevated  will  permanently  dimin- 

ish in  amount.  The  management  of  the  Boston  Elevated 

Railway  Company  may  be  trusted  to  carry  through  this 
elevated  railway  project  and  to  operate  both  surface  and 
elevated  systems  on  the  broadest  lines,  not  only  because 
such  a  policy  means  relief  to  the  people  and  improvement 
in  traffic  conditions,  but  also  because  the  public  will  surely 

respond  most  generously  to  the  added  facilities  given. 

The  paper  by  Mr.  Parshall,  published  elsewhere  in  this 
issue,  on  the  method  of  reducing  the  drop  on  a  railway 

return  circuit  by  the  use  of  return  boosters,  will  prove  of 
interest,  not  only  .to  European  railway  managers,  who  are 

usually  compelled  by  law  to  limit  the  loss  on  their  return 
circuits  to  a  certain  amount,  but  to  American  readers  as 

well,  to  whom  this  problem  is  often  a  very  serious  one. 

Mr.  Parshall  has  undoubtedly  made  a  more  extended  ap- 
plication of  this  method  to  railway  service  than  any  one 

else,  so  that  his  testimony  as  to  the  efficiency  of  the  sys- 
tem in  doing  the  work  for  which  it  is  intended,  is  valuable, 

and  in  certain  respects  the  system  seems  more  desirable 

than  that  of  "pumping  out"  the  current  from  the  water 
pipes  by  means  of  a  return  booster,  a  method  which  has 
been  tried  in  certain  systems  in  this  country.  While  the 

power  consumed  by  the  return  booster  method  is  nat- 
urally more  than  if  the  current  is  returned  to  the  station 

by  feeders  only  without  the  addition  of  the  return  gen- 
erator, it  has  advantages  which  are  readily  appreciated  in 

reducing  the  potential  of  different  parts  of  the  track.  The 

results  of  Mr.  Parshall's  tests  on  bonds  which  show  the 

losses  at  the  "gathering  in"  points  and  at  other  portions  of 
the  bond  connections  are  also  valuable,  as  is  as  well  his 

testimony  that  there  is  no  oxidization  at  the  points  where 
the  bonds  are  connected  to  the  rail,  when  the  bonds  are 

carefully  installed. 
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Of  what  advantage  will  it  be  to  me?  is  the  question  that 

is  very  naturally  asked  by  every  one  to  whom  the  sug- 
gestion is  made  of  joining  a  given  association  or  becom- 

ing identified  with  a  certain  movement, — as,  for  example, 

uniting  with  the  Street  Railway  Accountants'  Association. 
The  selfish  principle  in  human  nature  is  quick  to  mani- 

fest itself,  and  therefore  there  is  the  instant  demand  for  a 

statement  of  the  prospective  profits.  Nor  do  we  hold  that 
in  any  business  matter  it  should  lie  otherwise.  No  one 
is  in  business  except  for  business  reasons,  and  accordingly 

no  one  should  devote  either  his  time  or  his  money  to  any- 
thing that  will  not  produce  a  satisfactory  return.  Mem- 

bership in  the  Street  Railway  Accountants'  Association, 
however,  is  of  companies  rather  than  of  individuals,  and 

therefore  the  question  is  a  company  question.  Member- 
ship is  taken  in  the  name  of  the  company  and  at  the  ex- 

pense of  the  company,  although  it  is  the  company's  au- 
ditor or  chief  accountant  that  is  the  immediate  bene- 

ficiary. The  question  to  answer,  then,  is  this:  Of  what 

benefit  is  it  to  a  street  railway  company  to  have  member- 

ship in  the  Acountants'  Association?  Many  of  the  ad- 
vantages following  from  membership  in  the  organization 

are  so  obvious  that  to  state  them  in  detail  would  be  very 
much  like  producing  a  catalogue  with  which  every  one  is 
already  acquainted.  Let  us  see,  therefore,  if  it  is  not 
possible  to  get  before  the  reader  some  of  the  benefits  of 

membership  that  are  not  so  commonplace  as  to  be  in- 
cluded in  that  conception  of  the  organization  with  which 

every  one  may  be  supposed  to  be  familiar.  Co-operative 
effort  is  the  order  of  the  day  in  all  directions.  Compara- 

tively little  progress  is  made  in  the  arts,  in  mechanics,  or 
in  science  by  men  working  alone  and  apart  from  their 
fellows.  The  rapid  advancement  of  the  age,  wherever  it 
is  observed,  will  be  found,  upon  investigation,  to  be  due 

to  each  operator  and  each  investigator  profiting  to  a  cer- 
tain extent  at  least  by  what  his  fellows  have  done  and  are 

doing.  Progress  is  just  as  possible  and  just  as  necessary 
in  the  realm  of  accounting  as  it  is  in  any  other  branch  of 
business  administration,  and  it  is  governed  by  the  same 

general  laws.  All  the  reasons,  therefore,  that  prevail  for 
men  of  like  pursuits  to  join  together  for  advancing  their 
common  calling,  are  in  force  with  respect  to  street  railway 
accounting.  Street  railway  companies  who  are  members 

reap  the  advantage  of  having  more  efficient  accounting  de- 
partments than  would  otherwise  be  possible. 

The  objects  of  the  Street  Railway  Accountants'  Asso- 
ciation are  such  as  have  been  cordially  indorsed  by  every 

broad-minded  street  railway  manager  and  official  to 
whose  attention  they  have  been  brought.  No  one  has 

objected  to  them  or  opposed  them.  Accounting  is  recog- 
nized by  all  as  being  the  vital  element  of  business.  With- 

out accounting,  no  enterprise  attempts  to  go  forward,  and 
the  better  the  accounting  is,  the  surer  the  enterprise  is 
of  success.  The  more  efficiently  the  accounting  system  of 
a  street  railway  company  is  administered,  the  less  risk 
there  is  to  the  investor.  Therefore,  the  more  the  Ac- 

countants' Association  does  to  secure  uniformity  of 
method  and  to  promote  general  efficiency  of  work,  the 
better  it  will  be  for  the  industry. 

What  has  been  accomplished  to  date  by  the  Account- 

ants' Association  is  a  standardizing  of  construction,  equip- 
ment and  operating  accounts.  While  this  is  extremely 

important,  it  is  only  a  beginning.  Still  other  undertak- 
ings are  before  it,  and  one  after  another  all  of  them  will 

be  as  thoroughly  completed  as  lias  been  the  initial  effort. 

Every  company,  therefore,  should  be  represented  in  the 
work  for  mercenary  reasons,  for  the  pecuniary  advantages 

it  will  reap  from  the  results  a  strong  organization  can  at- 
tain. A  number  of  very  prominent  street  rail- 
way corporations  are  apparently  holding  aloof 

from  this  movement.  They  are,  we  think, 
apathetic  rather  than  antagonistic,  for  they  have 
never  advanced  any  reasons  against  the  association.  Some 

of  them  explain  that  they  are  too  busy  in  their  own  af- 
fairs to  give  attention  to  anything  else.  Their  argument, 

in  a  few  instances,  is  that,  having  secured  the  highest  ac- 
counting talent  that  is  available,  there  is  no  need  of  at- 

tempting  to  improve  upon  their  methods.  Having  in  use 
the  very  best  that  is  to  be  found  anywhere,  there  is  no 
reason  why  they  should  contribute  to  a  fund  of  information 
from  which  all  in  the  association  may  draw.  They  claim 

that  they  would  be  contributing  without  the  chance  of  se- 
curing in  return  anything  of  value.  Such  arguments  are 

untenable  in  the  light  of  all  experience  in  street  railway 
administration.  Certainly  such  arguments  do  not  prevail 
with  respect  to  the  efficient  and  useful  organizations  of 
which  their  electricians,  their  mechanical  engineers  and 

various  other  talented  employees  are  members,  and,  there- 
fore, they  ought  not  to  prevail  with  respect  to  the  position 

in  which  their  accountants  are  placed.  These  men  are 
certainly  entitled  to  as  liberal  consideration  as  any  others 

of  corresponding  rank.  However  great  the  accomplish- 
ments of  a  given  accountant  of  a  street  railway  company, 

and  however  broad  his  experience  may  be,  he  will  always 

gain  by  contact  with  other  accountants,  even  though  they 
are  his  inferiors.  No  one  knows  it  all.  However  special 

the  accounting  system  of  any  company  may  be,  still  ad- 
vantages will  flow  from  an  acquaintance  with  what  others 

are  doing  and  from  a  frank  exchange  of  experience  with 
the  managing  accountants  of  other  companies. 

The  World  s  Manufacturing  Facilities  for  Electric 
Railway  Apparatus 

In  considering  the  enormous  market  for  apparatus  and 
material  afforded  by  the  thousand  or  more  cities  of  all 
countries  in  and  between  which  electric  railways  are  built, 

building  or  yet  to  be  built,  it  will  be  interesting  to  sur- 
vey the  manufacturing  world  in  order  to  learn  what  prep- 

aration has  so  far  been  made  for  supplying  this  demand 
as  it  increases  and  becomes  more  urgent.  It  is  entirely 
true  that  in  certain  countries  electric  railway  development 
is  to  some  extent  hampered  at  the  present  moment  by  the 

impossibility  of  obtaining  dynamos,  motors  and  other  ma- 
terial of  the  kind  wanted  in  the  time  required,  and  pur- 

chasers have  either  to  wait  or  to  buy  types  against  which, 
for  one  reason  or  another,  they  have  a  prejudice. 

There  are  only  five  countries  of  the  world  in  which  elec- 
tric railway  apparatus  is  at  present  manufactured  to  any 

extent,  these  countries  being  the  United  States,  Great 

Britain,  Germany,  Belgium  and  Switzerland.  In  Austria- 
Hungary  are  found  one  or  two  large  establishments  for 
the  manufacture  of  electric  lighting  apparatus,  but  in 
these  little  attention  has  so  far  been  given  to  railway  work. 

France  has  no  large  purely  French  house  in  this  line, 
though  branches  and  agency  connections  of  American 
and  German  manufacturers  exist  and  practically  control 

the  very  large  French  market  for  this  kind  of  material. 
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Switzerland  is  placed  among  the  manufacturing  coun- 
tries by  virtue  of  a  single  large  establishment,  and  Bel- 
gium because  of  certain  branch  factories  of  German 

houses.  Speaking  generally,  however,  it  may  be  said  that 

the  only  electric  railway  dynamos  and  motors  in  exist- 
ence are  of  American,  British,  German  and  Swiss  makes. 

There  are  five  important  manufacturing  companies  in 
the  United  States,  which  have  probably  turned  out  in  the 
aggregate  up  to  date  not  less  than  75,000  railway  motors 

and  500,000  k.w.  in  railway  generators.  These  establish- 
ments have  been  developed  under  pressure  of  orders  to 

their  present  ample  facilities,  and,  being  equipped  with 
machine  tools  for  every  detail  of  construction  and  with 
raw  material  in  unlimited  quantities  at  unprecedentedly 
low  figures,  it  is  but  simple  truth  to  say  that  American 

competition  in  this  particular  branch  of  work — even  apart 
from  questions  of  merit — is  most  to  be  feared  by  other 
manufacturing  nations. 

Great  Britain  possesses,  we  believe,  but  two  establish- 

ments actually  manufacturing  railway  dynamos  and  mo- 
tors. Their  total  output  to  date  is  quite  insignificant,  and 

it  is  probably  true  that  not  200  British-built  motors  are 
now  in  operation  at  home  and  abroad.  British  energy, 
usually  so  potent  in  the  search  for  new  opportunities  of 
profit  making,  has  seemingly  almost  wholly  overlooked 
this  field  until  too  late  for  taking  advantage  of  its  best 
opportunities.  Moreover,  even  now,  strange  to  say,  the 
possibilities  are  understood  by  but  few,  and  to  but  slight 
extent,  and  apparently  little  effort  is  being  made  by 
British  manufacturers  to  extend  their  facilities  or  meet  the 

conditions  imposed.  The  recent  engineering  strike  is  re- 

sponsible for  many  things  deplorable  to  Great  Britain's 
well  wishers — among  others,  for  an  accumulation  of  or- 

ders so  great  that  many  of  the  larger  manufacturers  are 
unable  to  guarantee  deliveries  short  of  eight,  twelve,  or 
even,  in  some  cases,  eighteen  months.  This  has  proven 
a  golden  opportunity  for  competition  in  both  home  and 
foreign  markets,  and  by  the  time  this  unusual  congestion 
is  relieved,  American  and  German  machinery  of  all  kinds 

will  be  firmly  seated  "on  trial"  in  places  where,  under  nor- 
mal conditions,  British  machinery  would  have  gone. 

British  manufacturers  seem  to  regard  this  present  con- 
gestion of  orders  as  but  a  temporary  matter,  and,  curi- 

ously enough,  they  appear  to  be  making  no  provision  for 

remedying  it  by  increasing  their  factory  facilities  or  reor- 
ganizing their  present  ones  to  secure  a  greater  output. 

Moreover,  the  power  of  the  trades  unions  in  Great  Britain 
is  such  that,  unless  the  most  drastic  changes  are  made  in 
the  methods  of  handling  labor,  British  manufacturers  will 

be  hopelessly  handicapped,  certainly  in  the  particular 
branch  of  work  under  discussion. 

To-day,  the  principal  electric  railway  equipment  busi- 
ness in  Great  Britain  and  in  foreign  countries  financially 

dependent  upon  London,  is  clone  by  companies  and  indi- 
viduals representing  American  manufacturing  concerns, 

and  controlling  their  British  patents. 
In  Germany,  is  and  will  be  found  competition  of  the 

sharpest  and  most  intelligent  kind.  The  German  manu- 
facturer is  bright,  pushing,  capable  and  far-sighted.  With 

interests  and  connections  all  over  the  world,  and  with 

unlimited  capital  at  low  rates  of  interest  available  for 

operations  at  home,  there  has  been  during  the  past  few 
years  a  development  of  national  enterprise  worthy  of  the 
highest  admiration. 

There  are  three  large  electric  railway  manufacturing 
establishments  in  Germany,  which  are  purely  German  in 
all  respects,  and  a  fourth  which  is  German  in  ownership, 
but  is  operating  under  American  patents  and  methods. 
All  are  financially  strong,  having  the  support  of  powerful 
syndicates  which  have,  by  their  purchases  of  tramways 
and  tramway  concessions,  furnished  a  large  market  for 
the  apparatus  made  by  their  manufacturing  associates. 
Germany  itself  is  very  much  alive  to  the  financial  and 
popular  advantages  of  electric  railroads  at  home  and 
abroad,  and,  as  a  consequence,  manufacturing  is  done  on 
a  scale  which,  if  not  yet  equal  to  that  in  the  United  States, 

is  still  sufficient  in  magnitude  to  make  it  possible,  in  con- 
nection with  the  much  lower  wages  of  labor,  to  quote 

fairly  low  prices  in  outside  markets  in  competition  with 
American  goods.  German  factories  in  this  line  have  been 
recently  built,  and  are  laid  out  with  great  economy  of 
space  and  with  a  view  to  minimum  cost  of  handling. 
American  machine  tools  have  been  freely  purchased  for 

their  equipment,  and  the  idea  is  to  spare  no  effort  to  "get 
the  business."  In  those  countries  such  as  Austria  and 
France,  where  extreme  Chauvinist  sentiments  are  held,  the 
Germans  establish  branch  factories  and  selling  agencies. 

Altogether,  there  is  no  question  that  the  German  manu- 
facturer is  a  foeman  worthy  of  American  steel,  and  manv 

a  page  from  his  experience  may  be  taken  with  advantage 
by  American  manufacturers. 

In  the  field  of  electric  railway  supplies  other  than  dyna- 
mos and  motors,  there  is  and  will  be  the  keenest  kind  ot 

competition  for  the  world's  markets.  Steel  rails  and 
structural  iron  will  be  furnished  by  America,  Great 
Britain,  Germany  and,  to  some  extent,  France.  Here, 

America's  competition  will  probably,  in  the  long  run,  drive 
out  all  others  on  account  of  cheapness  of  raw  material, 

efficiency  of  labor  and  magnitude  of  operations.  It  is  sig- 
nificant that  even  to-day  American  iron  is  going  to  Great 

Britain,  Germany,  France,  Russia  and  the  Orient  in  im- 
mense quantities.  The  overhead  material  and  rail  bonds 

for  electric  railways  in  Europe  are  manufactured  almost 

entirely  in  America,  though  Germany  is  beginning  to  take 

an  interest  in  this  important  branch  of  the  general  sud- 
ject.  Great  Britain,  Germany  and  America  will  compete 

for  the  world's  trade  in  engines,  but  unless  the  first  two 
countries  profit  by  American  dearly  bought  experience, 
American  engines  will  drive  all  others  from  competition, 

except  when  freights  and  tariff  cut  a  too'  important  figure. 
Car  bodies  are  difficult  and  costly  to  transport,  and  will 

probably  be  built  locally  to  a  large  extent,  even  at  a  con- 
siderable difference  in  cost,  but  choice  of  models  and 

quality  of  woods  will  have  in  intelligent  markets  a  potent 
influence  on  contracts,  and  even  now  there  seems  to  be 
a  movement  in  Great  Britain  to  buy  cars  in  America. 

Trucks  have  long  been  an  international  commodity,  and 
will  continue  to  be.  Germany  is  building  its  own  trucks, 

to  a  large  extent,  but  Great  Britain  very  few. 

In  this  general  discussion  of  the  world's  manufacturing 
facilities  we  have  tried  to  state  the  simple  facts,  found  to 

be  such  by  the  closest  observation  of  recent  history  and 

contracts.  No  one  country  is  going  to  do  all  the  elec- 
tric railway  business  of  the  world,  and  while  we  are  al- 

ways glad  of  national  success,  we  are  prepared  to  no  less 

cordially  recognize  good  work  done  in  other  countries  in 
a  field  of  effort  where  America  is  recognized  as  being  un^ 

til  now  pre-eminent. 
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Electricity  on  the  Chicago  South  Side  Elevated 

For  the  purpose  of  inviting  increased  traffic  and  re- 
ducing operating  expenses,  the  stockholders  of  the  South 

Side  Elevated  Railroad,  in  June,  1897,  decided  to  issue 

$1,500,000  of  4^  per  cent,  ten-year  bonds  to  provide  for 
equipping  the  road  with  electricity.  Actual  work  began 
in  the  fall  of  1897,  with  Sargent  &  Lundy  as  engineers 
and  the  Electrical  Installation  Company  in  charge  of  con- 

verting the  cars  and  putting  the  track  into  condition  elec- 

trically. After  satisfactory  tests  (see  "Street  Railway 
Journal,"  August,  97,)  Frank  J.  Sprague's  "multiple  unit 
system"  of  equipment  was  adopted.   In  a  general  way  this 

FIG.  1. — INTERIOR  OF  STATION 

FIG.  3. — VIEW  OF  TRACK,  SHOWING  CABLES 

means  that  each  car  of  a  train  is  equipped  with  motors 
and  controlling  apparatus  as  if  it  were  to  run  separately. 

When  the  train  is  made  up,  however,  all  the  cars  are  oper- 
ated by  one  motorman.  The  motor  controller  for  each 

car,  located  just  under  the  platform  hood,  is  itself  operated 
by  a  pilot  motor,  and  the  motorman  governs  the  pilot 
motor  circuit  only,  leaving  the  acceleration  of  the  train 
to  be  taken  care  of  automatically.  This  provides  that  the 
motor  controllers  for  each  car  move  in  synchronism  and 
that  the  work  of  drawing  the  train  is  distributed  equally 

among  the  several  motors.  Since  the  weight  of  each  car 
in  the  train  becomes  available  for  tractive  purposes  the 
rate  of  train  acceleration  is  limited  only  at  that  point  where 

a  higher  rate  would  be  uncomfortable  to  the  passeng'ers. The  first  electrical  trains  were  started  about  a  month 

ago,  and  the  newly  equipped  cars  are  being  added  as  rap- 
idly as  made  ready.  About  one-third  of  the  equipment  is 

now  in  operation  by  electricity.  At  the  start  some  trouble 
was  experienced  with  minor  details,  but  the  trains  are 
now  running  without  interruption,  and  the  advantages  of 

FIG.  2. — COOLING  TOWER 

FIG.  4.— METHOD  OF  DRILLING  RAILS 

smoothness  and  increased  acceleration  over  steam  oper- 
ation are  very  evident.  As  soon  as  the  steam  trains  are 

out  of  the  way  it  is  expected  to  materially  decrease  the 
running  time  from  the  city  to  Stony  Island  Avenue,  the 
end  of  the  road. 

The  site  selected  for  the  power  house  is  at  State  and 
Fortieth  streets,  near  the  center  of  current  distribution 

for  the  line.  It  is  of  brick,  200  ft.  x  112  ft.  The  engine 
and  boiler  rooms  are  59  ft.  and  49  ft.  wide  respectively, 
and  run  the  full  length  of  the  building.    The  steel  stack 
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is  200  ft.  high,  19  ft.  in  diameter  at  the  bottom  and  13] 
ft.  at  the  top.  The  steel  plates  vary  in  thickness  from  \  to 
]  in.  and  the  brick  lining  from  9  to  4-i  ins. 

The  engine  room  contains  four  1200  h.p.  Allis  engines, 
with  space  for  installing  a  fifth.  They  are  horizontal,  cross- 
compound  with  cylinders  26x54x48  ins.  and  designed  to 
run  at  80  revolutions  per  minute.  The  generators  are  800 
k.w.  Westinghouse,  direct  connected.  Three  Blake  pumps 
supply  the  boilers,  and  the  exhaust  from  these  is  utilized 
in  a  Warren  Webster  feed  water  heater. 

A  Reynolds  condenser  is  connected  to  each  engine,  the 
water  being  supplied  from  a  cooling  tower  (Fig.  2),  manu- 

factured by  the  Wheeler  Condenser  &  Engineering  Com- 
pany. After  passing  the  condensers  a  20  in.  pipe  returns 

the  water  to  the  cooling  tower.  This  is  64  ft.  long,  34  ft. 
high  and  i6i  ft.  wide,  located  just  outside  the  building. 
The  hot  water  is  thrown  on  to  wire  screens  hanging  ver- 

tically in  the  tower,  and  trickling;  down  over  these  is  in 

rate  meter  also  measures  the  water  fed  to  each  boiler; 
these  devices  will  greatly  facilitate  the  keeping  of  station 
records. 

The  feed  water  taken  from  the  hot  wells  after  passing 

the  heater  goes  through  a  Green's  fuel  economizer  of  832 
tubes,  which,  owing  to  the  limited  space,  is  placed  over 
the  boilers. 

The  station  switchboard  is  of  white  marble  fitted  with 
General  Electric  switches  and  circuit  breakers  and  Wes- 

ton voltmeters  and  ammeters.  There  are  in  all  ten  pan- 
els, one  each  for  the  generators;  one  main  panel  for  the 

entire  station  output;  one  for  the  station  itself,  and  one  for 
each  two  of  the  eight  feeders. 

For  the  north  end  of  the  road 'there  are  three  feeders, 
two  of  1,000,000  cm.  and  one  of  500,000  cm.;  for  the 
south  end  are  two  of  1,500,000  cm.,  two  of  1,000,000  and 
one  of  500,000.  The  cables  were  drawn  into  position  on 
the  structure  with  a  locomotive.    They  are  supported  on 

FIG.  5. — SECTION  OF  STATION 

contact  with  an  air  blast  created  by  ten  fans,  each  10  ft. 
in  diameter.  The  fan  shafts,  of  which  there  are  five,  pass 
through  the  power  house  wall  and  are  direct  connected  to 
C.  &  C.  18  h.p.  motors.  The  capacity  of  the  tower  is 
5000  gals,  of  water  per  minute,  reducing  the  temperature 

approximately  from  140°  to  90°  F. 
The  boiler  room  is  equipped  with  eight  600  h.p.  Bab- 

cock  &  Wilcox  water  tube  boilers,  and  automatic  chain 
grate  stokers,  made  by  the  same  company.  The  fittings 
and  valves  were  supplied  by  the  Crane  Company.  The  main 
steam  headers  are  12  in.  in  diameter  and  are  joined  to  the 
engines  and  boilers  by  8  in.  pipes. 

From  the  Lake  Shore  Railroad  a  switch  brings  the  coal 
cars  directly  into  and  over  a  large  hopper,  discharging 
into  a  crusher  driven  by  an  electric  motor.  After  crush- 

ing, the  coal  is  carried  by  Mead  conveyors  to  the  storage 
bins  above  the  boilers;  before  reaching  the  furnaces  it 

passes  through  an  automatic  weighing  machine;  a  sepa- 

standard  cross  arms  and  glass  insulators. 
Atkinson  and  Columbia  0000  rail  bonds  are  used;  the. 

track  is  also  cross  bonded  and  bonded  to  the  structure.: 

In  drilling  the  bond  holes  the  work  was  greatly  facilitated 

by  the  use  of  electrical  drills  (Fig.  4)  designed  by  the  Elec- 
trical Installation  Company. 

The  third  rail  is  a  40-lb.  T  rail  in  60-ft.  sections,  carried 
on  standard  third  rail  insulators  made  by  the  General 
Electric  Company.  The  third  rail  is  divided  into  as  many 
electrical  sections  as  there  are  stations  on  the  line.  Each 

section  is  connected  to  the  feeder  through  a  circuit 
breaker,  thus  a  ground  at  any  point  will  cut  out  only  a 
very  short  part  of  the  line. 

It  is  stated  that  the  property  and  franchises  of  the  Elec- 
tric Railway  Light  &  Power  Company,  of  Sedalia,  Mo., 

have  been  sold  to  an  Eastern  syndicate  for  $350,000.  F. 
W.  Childs,  of  New  York,  has  been  appointed  general 
manager. 
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Employment  Bureau  of  the  Brooklyn  Heights  Railroad 

By  H.  Mii/ton  Kennedy. 

The  employment  bureau  of  a  street  railway  company 

is  relatively  of  more  importance,  as  bearing  upon  the  dis- 

cipline of  the  crews  operating"  the  cars,  than  is  generally 
regarded.  Upon  the  careful  selection  of  these  men  at  the 
outset,  to  a  great  extent,  depends  the  future  behavior  as  to 
honesty,  sobriety,  discipline,  caution  against  accidents  and 
politeness  to  passengers. 

This  subject  has  been  of  much  concern  to  the  Brooklyn 

Heights  Railroad  Company,  owing  to  the  annoyance  oc- 
casioned b.y  the  numerous  applicants  who  were  constantly 

calling  at  the  company's  building  containing  the  main  ex- 
ecutive and  operating  offices.  Besides  these  drawbacks, 

those  who  were  interviewed  for  employment  had  to  be 
questioned  in  the  presence  of  all  others  in  the  same  room. 
This  sacrificed  the  advantage  to  be  gained  by  going  into 
the  details  of  a  case  according  to  the  circumstances,  and 
of  the  applicant  being  ignorant  of  the  questions  that  were 

to  be  asked  him.  Upon  the  General  Passenger  Agent  as- 
suming charge  of  this  department,  under  instructions  from 

the  General  Superintendent,  the  first  of  March,  this  year, 

in  addition  to  previous  duties,  the  subject  of  suitable  quar- 
ters jwas  immediately  taken  up.  It  was  desirable  to  have 

such  quarters  away  from  the  building,  and  yet  not  to  have 
them  at  any  one  of  the  depots,  among  the  men.  Fortunate- 

ly, the  original  offices  of  the  Brooklyn  Heights  Railroad, 
in  the  power  house  for  the  Montague  street  cable  line,  were 

available,  and  with  slight  alterations  made  to  suit  the  pur- 
pose admirably.  It  was  announced  that  hereafter  all  ap- 

plicants for  employment  would  lie  received  at  the  new 
address,  40  State  street,  so  that  the  relief  at  the  main  of- 

fices from  applicants,  politicians  and  old  employees  with  "a 
friend"  was  immediate. 

The  modus  operandi  under  the  new  system  is  this:  The 

"recruits"  gather  in  the  waiting  room,  or,  if  in  large  num- 
bers; as  at  this  season  of  the  year,  are  formed  in  line  on 

the  sidewalk,  as  approaching  a  theatre  box  office.  One 
of  the  assistants  of  the  department  keeps  this  line  in  order, 

weeding  out  those  who  are  unqualified  on  general  appear- 
ance and  allowing  the  head  of  the  column  to  enter  the 

Superintendent's  office,  one  at  a  time. 
Here  they  are  questioned  in  general  as  to  their  iden- 

tity, experience,  vocation  and  qualifications,  both  mentally 
and  physically.  If  O.  K.  thus  far,  they  are  given  an  ap- 

plication blank  which  requires  their  record  for  the  last 
five  years,  with  names  and  addresses  of  employers, 
whether  or  not  they  have  ever  been  employed  by  any 
other  railroad  company  or  by  this  company,  whether  or 
not  they  are  members  of  any  secret  organization  or  unions, 

whether  they  have  ever  been  rejected  by  a  surety  com- 
pany, and  other  minor  questions.  This  blank  is  filled  out 

in  the  next  room,  provided  for  tins  purpose,  and  then 
their  height,  weight  and  general  identification  is  noted 
thereon.  Then  they  pass  out  until  they  are  sent  for,  if 
ever.  Their  references  of  past  or  present  employers  are 
next  written  to,  and  if  satisfactory  the  applicant  is  notified 
to  call  at  a  given  time  and  date,  lie  is  then  scrutinized 
again,  with  his  application  paper  at  hand,  to  see  if  he  is 
the  original  first  applicant,  and  questioned  as  to  the  names 
and  occupations  given  thereon,  to  make  doubly  sure  in 

case  the  identification  might  tally,  and  yet  be  another  per- 
son. If  the  applicant  is  to  be  a  conductor,  he  is  given  an 

order  for  cap  and  uniform  and  told  when  to  report ;  if  a 

prospective  motorman,  he  is  given  a  note  to  the  com- 

pany's doctor  for  a  general  physical  examination  and  test 
of  eyesight.  If  he  returns  with  the  doctor's  certificate,  he- 
is  then  given  a  line  to  the  electrical  instructor  and  "school" 
car.  Here  he  is  sent  through  the  company's  shops 
and  instructed  as  to  the  mechanical  construction  of  motors 

and  controllers  and  the  electrical  operation  of  a  trolley  car. 
On  the  school  car,  which  is  run  over  a  suburban  route, 
lie  is  taught  the  proper  handling  of  a  car,  and  vigilance 
on  the  road. 

If  competent,  he  is  returned  to  the  employment  bu- 
reau with  a  voucher,  where  he  is  then  given  an  order 

for  a  uniform  and  requested  to  report  ready  for  duty.  After 
conductors  and  motormen  are  thus  ready  for  assignment 

they  are  "looked  over"  once  more  to  guard  against  in- 
fringements of  substitutions,  and  after  a  brief,  courteous 

talk,  taking  the  men  in  groups,  they  are  assigned  to  one 
of  the  five  divisions.  The  conductors  are  furnished  with 

badge  and  punch,  on  which  they  deposit  $1  each,  and  re- 
quired to  fill  out  a  bond  for  $150,  the  premium  of  which 

is  $1  annually,  arranged  by  this  company  with  a  surety company. 

The  little  talk  which  is  given  the  new  appointees  before 

r. — Waiting  room.  3. — Applications  filled  out. 
2. — Superintendent's  office.     4. — Height,  weight  and  identification taken. 

OFFICE   ARRANGEMENT— EMPLOYMENT   BUREAU,  BROOKLYN, 
HEIGHTS  RAILROAD 

going  to  their  depots  is  believed  to  have  a  good  effect. 

Briefly  they  are  advised: 
Conductors  should  not  talk  back  to  passengers 

when  addressed  in  a  maimer  that  natural  impulse  would 
prompt  them  to  resent.  If  asked  for  their  badge  number, 
politely  give  it,  and  if  any  trouble  arises,  their  chance  to 
defend  themselves  is  before  their  Division  Superintendent. 

Treat  passengers  with  the  same  courtesy  that  would  be 
shown  by  the  proprietors  of  a  store;  in  the  latter  place 
they  would  be  dealt  with  considerately,  so  that  they  would 
return — the  same  policy  should  be  followed  on  a  street 
railroad.  Guard  in  every  way  against  accidents,  and  use 

care  in  reporting  all  that  happens,  getting  names  of  wit- 
nesses, etc.  Obey  the  discipline  of  the  road  and  follow 

instructions.  As  to  sobriety  and  honesty,  if  the  positions 
are  valued  or  reputation  regarded  use  care  not  to  violate 

either.  Men  who  frequent  saloons  are  dismissed.  A  vigi- 
lant detective  service  is  kept  over  the  road,  and  of  course 

honest  men  have  nothing  to  fear  from  this,  but  if  any  are 
dishonestly  inclined,  they  had  better  tackle  a  money 

drawer  or  a  bank,  for  the  "game"  here  would  be  too  small 
to  warrant  the  attempt. 
Motormen  are  also  instructed  as  to  sobriety,  discipline 

and  accidents.  In  addition,  they  are  told  that  "Caution" 
with  a  capital  "C"  is  to  be  their  watchword  at  all  times. 
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No  excuse  for  collisions  is  regarded  as  valid,  and  the  oft 

misused  "slippery  rail"  and  "sand  box  wouldn't  work"  will 
not  be  accepted.  They  are  also  reminded  that  cars  are 

run  "to  carry  passengers"  and  not  for  the  convenience  of 
motormen,  therefore  watch  for  patrons.  The  delivery  of 
a  guide  book  of  the  Brooklyn  Heights  Railroad  system, 
with  map,  and  a  book  of  rules,  completes  their  journey 

through  the  Employment  Bureau,  with  a  "wish  for  suc- 

cess." 

Recent  Improvements  in  Memphis 

A  Novel  Gravity  Road  in  Denver,  Colorado 

The  accompanying  illustrations  show  a  rather  novel  and 
amusing  method  of  transportation  on  one  of  the  suburban 

In  1895  the  Memphis  Street  Railway  Company  acquired 

from  the  city  a  fifty-year  franchise  and  the  right  to  pur- 
chase all  the  street  railway  properties  in  the  city  and 

county.  Since  that  time  the  purchases  have  been  com- 
pleted and  the  entire  street  railway  system  of  the  city  is 

now  owned  by  the  Memphis  Street  Railway  Company. 
During  this  time  the  tracks  of  nearly  the  entire  system 
have  been  relaid.  On  paved  streets  80-lb.  Johnson  rail 
has  been  used,  and  on  macadam,  gravel  and  suburban 

streets  75-lb.  "T"  rail  has  been  laid.  All  the  rail  in  paved 
streets  has  been  in  60-ft.  lengths,  and  cast  welded  with  the 
Falk  joint.    No  bonds  are  used  with  the  Falk  joint,  as 

ASCENDING  THE  GRADE LOADING  THE  MOTIVE  POWER 

NEAR  THE  FOOT  OF  THE  GRADE 

lines  in  Denver.  As  will  be  seen,  the  horse  pulls  the  car 
up  the  hill  and  then  rides  down  on  the  rear  platform. 
A  short  description  of  this  line  was  published  in  the 

"Street  Railway  Journal"  about  three  years  ago,  at  which 
time  a  different  system  was  employed.  At  that  time  a  spe- 

cial truck  for  the  accommodation  of  the  horse  was  at- 
tached to  the  car  and  drawn  after  it. 

The  grade  averages  34  per  cent,  and  this  is  sufficient  to 
return  the  car,  the  horse  and  the  passengers  to  the  foot  of 
the  hill  entirely  by  gravity.  The  line  is  about  one  mile 
in  length.  The  company  owns  one  car  and  five  horses, 
and  the  daily  mileage  is  about  forty.  The  horse  is  able  to 
draw  the  car  up  the  grade  at  an  average  speed  of  about 
2\  miles  per  hour,  and  the  car  descends  by  gravity  at  a 
rate  of  about  15  miles  per  hour. 

UNLOADING  AT  THE  FOOT 

none,  it  is  thought,  are  required,  but  with  T  rails  the  At- 
kinson bond  is  used  under  the  fish  plates.  In  connection 

with  the  city  the  company  has  laid  a  number  of  miles 
of  brick  pavement,  using  what  is  known  as  the  Tennessee 

Paving  Brick  Company's  paving  brick,  which  is  proving 
quite  durable  and  very  satisfactory. 

The  company  operates  from  sixty  to  ninety  cars.  On 
its  suburban  lines  the  G.  E.  1000  motors  and  double  truck 

cars  are  used,  but  the  major  part  of  the  equipment  con- 
sists of  G.  E.  800  motors,  although  the  company  is  still 

using  quite  a  number  of  the  early  Edison  motors,  with  re- 
wound fields.  «  .  »  

The  Peekskill  Traction  Company,  of  Peekskill,  N.  Y., 
has  been  granted  a  franchise  to  build  an  electric  railway 
in  Peekskill.  / 
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Accounts  of  Materials  in  Store — III. 

By  A.  0.  Kittrkdge,  F.  I.  A. 

In  establishing  a  store  system,  whether  it  be  done  upon 
an  elaborate  plan  with  a  central  warehouse  and  regular 

storekeepers,  or  upon  a  more  economical  basis  with  differ- 
ent classes  of  stores  kept  in  different  places  and  in  the 

charge  of  various  employes  as  nominal  custodians,  one  or 
two  fundamental  rules  should  be  laid  down  at  the  outset 
to  be  adhered  to  without  change  or  variation. 

First,  the  accounts  with  stores  in  the  main  books  should 
be  arranged  to  agree  with  the  system  that  it  is  desired  to 
enforce.  At  this  point  the  accountant  has  the  choice  of 

methods  in  several  particulars.  He  may  have  a  single  ac- 
count with  stores,  which  is  to  be  debited  with  all  goods, 

materials  and  supplies  that  are  received  taken  at  cost 
value,  and  credited  with  the  same  goods  as  delivered,  like- 

wise taken  at  cost  value;  or  he  may  have  a  group  of  ac- 
counts, each  separate  account  of  which  shall  represent  an 

important  article  or  class  of  material  or  supplies,  and  the 
total  constitute  stores  in  general.  For  example,  there  may 
be  an  account  with  coal,  another  account  with  lubricating 
oil,  still  another  with  each  of  the  several  more  important 
items,  and  finally  a  sundries  or  miscellaneous  account,  in 
which  are  summarized  the  multitude  of  odds  and  ends 

which  go  to  make  up  the  assortment  of  materials  and  sup- 
plies necessary  to  the  operation  of  any  street  railway  sys- 

tem.   Or  the  stores  account,  so  far  as  the  books  are  con- 

Dr.  Any  Individual  Material  or  -upply.  Cr. 

Amount  received  taken  at  cost  value. Amount  delivii-sd  on  requisition taken  at  cost. 

Dr.  Balance  =  Cost  value  of  amount 
on  hand. 

FORMULA  OF  A  MATERIAL OR  SUPPLY  ACCOUNT. 

cerned,  may  be  subdivided  with  respect  to  the  location  of 
the  stores.  If,  instead  of  one  central  warehouse  the  stores 
are  variously  distributed  in  the  shops  and  car  barns  of  the 

company,  then  it  may  be  advantageous  to  open  up  an  ac- 
count with  each  of  these  store  stations.  Or  a  combination 

of  these  two  plans  is  possible.  Leading  materials  and  sup- 
plies like  coal  may  be  specialized  in  separate  accounts, 

while  sundry  materials  are  gathered  in  accounts  corre- 
sponding to  the  location  of  the  supplies. 

Whether  a  single  account  or  several  accounts  are  pre- 
ferred, the  general  method  is  the  same.  Each  account  is 

to  be  opened  with  the  inventory  of  the  materials  on  hand 
which  it  stands  for,  taken  at  fair  value  at  the  date  of  open- 

ing. It  is  to  be  debited  from  time  to  time  with  the  new 

materials  or -supplies  bought,  taken  at  actual  cost,  deliv- 
ered. The  invoice  files  in  the  office  should  be  arranged 

upon  such  a  plan  that  reference  from  ledger  account  to  in- 
voice, or  from  ledger  account  to  a  general  inventory  book, 

is  possible  in  a  way  to  show  instantly  whenever  required 
the.  cost  of  any  given  article  or  any  given  lot  with  which 
stores  has  been  charged. 

Dr.  Stores  (Collectively).  Cr. 

Materials  and  supplies  taken  at  their Materials  and  supplies  delivered cost  value. on  requisitions  taken  at  cost. 

Dr.  Balance  =  Cost  value  of  materia' s and  supplies  remaining  on  hand. 

FORMULA  OF  A  SINGLE  ACCOUNT  WITH  STORES,  OR  OF  A 
GENERAL  ACCOUNT  REPRESENTING  THE  AGGREGATE 

OF  DtTAI L  ACCOUNTS. 

Another  of  the  fundamental  rules  to  be  laid  down  in  in- 
augurating a  system  of  store  accounts  is  that  no  material 

from  any  storehouse,  no  matter  what  the  nature  of  the  cus- 
todianship may  be,  shall  be  delivered  save  upon  a  proper 

requisition  signed  by  some  one  authorized  to  sign  requi- 
sitions, as,  for  example,  the  superintendent  or  a  foreman. 

And,  in  turn,  no  materials  shall  be  allowed  to  leave  the 
depository  save  there  be  left  behind  a  receipt  for  the  same, 
signed  by  the  one  who  personally  takes  the  material.  There 
are  two  distinct  functions  in  what  is  here  described:  The 

requisition  may  be  signed  by  one  who  never  sees  the  arti- cles themselves.  He  intrusts  the  order  on  the  warehouse 

keeper  to  an  assistant  or  a  subordinate.  This  is  step  num- 
ber one.  Whoever  receives  the  goods  or  supplies  there- 
fore should  be  responsible  for  proper  delivery  in  the  inter- 

est of  the  use  to  which  they  are  to  be  put.  He  it  should 
be  therefore  who  signs  the  receipt.  This  is  step  number 
two. 

Both  requisitions  for  materials  and  the  receipt  for  the 
material  taken  should  be  so  numbered  or  otherwise  desig- 

nated in  connection  with  proper  stubs  that  auditing  or 

Requisition  No  
For  Materials  or  Supplies  in  Store: 

Receipt 

For  Articles  as  noted: 
Extensions 
To  be  Made  in  Office. 

Date. Quantity. Kind  and  Description . To  be  used  in Date Quantity. Kind  and  Description. Cost. Amount. 

i 

(Signed) Signed) 

Superintendent. Foreman. 

GENERAL  FORM  OF  REQUISITION  FOR  STORES,  WITH  RECEIPT  AND  SPACE  FOR  OFFICE  EXTENSIONS. 
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checking  back  may  be  comparatively  simple.  Requisition 
and  receipt  may  be  in  a  single  blank,  and,  further,  this 
blank  may  be  advantageously  extended  so  as  to  include 
columns  for  the  necessary  office  extensions. 

Materials  ordered  out  of  stores  by  the  superintendent 

or  other  authorized  person  are  designated  by  quanti- 
ties and  kinds,  without  reference,  so  far  as  the  form 

is  concerned,  to  prices.  The  delivery  by  the  ware- 
houseman to  workman  or  foreman  is  likewise  by  quantity 

and  kind  without  regard  to  prices.  When  these  requisitions 
reach  the  office  of  the  accountant,  however,  cost  prices  are 
to  be  inserted,  and  for  this  purpose  the  columns  at  the  right 

of  the  blank  shown  herewith  will  be  found  extremely  con- 
venient. 

In  describing  forms  convenient  for  use  in  connection 

with  stores  there  is  the  necessity  of  confining  the  specifi- 
cation to  generalities.  Each  individual  case  in  practice 

requires  some  peculiar  adaptation  of  or  addition  to  the 
form,  and  therefore  to  attempt  to  enter  into  fine  details  in 
description  would  only  be  to  court  various  difficulties  in 
the  way  of  explanation. 

The  suggestion  has  been  made  of  a  stub  for  keeping  a 
record  of  the  requisitions  issued.  It  will  be  found  econom- 

ical in  many  cases  to  substitute  for  the  stub  a  carbon  copy 

to  be  retained  in  the  requisition  book.  This  plan  success- 
fully overcomes  the  danger  of  requisitions  being  raised 

between  the  time  they  leave  the  person  signing  them  and 
the  time  the  materials  are  delivered  to  the  man  sent  for 

them.  There  may  be  good  reasons  also  for  the  store- 
keeper retaining  a  copy  of  the  requisition,  in  which  case 

it  may  be  made  out  in  triplicate  by  the  carbon  process,  one 
copy  remaining  in  the  requisition  book  as  a  record  of  what 
has  been  ordered  out;  another  copy  remaining  with  the 
storekeeper  as  a  record  of  what  he  has  delivered,  while 
the  original  goes,  in  due  course,  to  the  office,  and  there 
receives  the  extensions  at  cost  prices.  It  forms  the  basis 
of  credit  to  stores  account,  or  to  some  subdivision  of 

stores  account,  and  also  of  the  debit  to  the  proper  con- 
struction, equipment  or  repair  account,  as  the  case  may  be. 

The  Standard  System  of  Street  Railway  Accounting 

As  the  date  of  the  third  convention  of  the  Street  Rail- 

way Accountants'  Association  approaches  interest  nat- 
urally centers  in  what  is  being  done  by  the  permanent 

committee  appointed  at  Niagara  Falls  upon  a  "Standard 
System  of  Street  Railway  Accounting,  covering  the  clas- 

sification of  operating  expenses,  classification  of  construc- 
tion and  equipment  accounts,  and  form  of  annual  re- 

port." The  work  of  this  committee  up  to  the  beginning 
of  the  present  year  and  that  of  its  predecessor  has  been 
almost  entirely  theoretical.  On  the  first  of  January,  how- 

ever, a  considerable  number  of  the  street  railway  compa- 
nies represented  by  membership  in  the  National  Associa- 
tion put  into  practical  operation  the  classification  recom- 

mended by  this  committee,  and  which  received  the  in- 
dorsement of  the  last  convention  of  the  association.  Since 

that  date  the  several  members  of  the  committee  have  been 

studiously  watching  the  operation  of  the  system  under 
practical  conditions  in  various  directions,  and  therefore  a 
part  of  their  report  at  the  next  convention  promises  to  be 
of  a  decidedly  practical  character.  In  addition  to  what 
the  committee  may  have  to  report  officially  concerning  the 
operation  of  the  system,  there  will  be  reports,  it  is  fair  to 
expect,  from  those  accountants  outside  of  the  committee 
who  have  employed  the  system  during  the  present  year. 
These  reports,  no  doubt,  will  be  confirmatory  of  what  the 
committee  may  offer. 

In  addition  to  this  practical  work,  in  which  the  members 
of  the  committee  have  been  specially  engaged  the  past 
few  months,  there  has  been  undertaken  a  careful  inquiry 
concerning  the  opinion  in  which  the  standard  system  is 
held  by  those  members  of  the  association  who  have  not 
yet  put  it  to  a  practical  test.  The  object  in  view  has  been 
to  call  out,  if  possible,  objections  and  criticisms,  in  order 
that  the  committee  may  be  in  shape  to  make  their  forth- 

coming report  more  comprehensive  than  would  otherwise 
be  possible.  The  secretary  of  the  association,  at  the  sug- 

gestion of  the  chairman  of  the  committee,  issued  a  circular 
letter  some  time  since  to  all  the  members  of  the  association, 
asking  if  they  had  put  the  standard  system  into  use,  or  if 
they  contemplated  doing  so;  and  soliciting  criticisms  con- 

cerning the  system,  or  any  suggestions  which  they  had 
to  offer  with  regard  to  it.  The  replies  to  this  circular  were 
promptly  returned  by  the  members,  and  in  the  interval 
have  been  very  carefully  examined  by  different  members- 
of  the  committee.  In  the  main,  as  we  are  informed,  the 
answers  are  to  the  effect  that  the  system  recommended  by 
the  convention  conforms  very  closely  in  its  general  features 
to  those  already  in  use,  and  therefore  that  in  all  its  leading 
features  it  is  satisfactory.  A  few  members  have  suggested 
minor  modifications  which  they  think  would  be  improve- 

ments, and  these  will  undoubtedly  be  included  in  the  re- 
port of  the  committee  at  the  coming  convention  in  a  way 

to  bring  them  up  for  general  discussion. 
The  fact  that  the  committee  is  pursuing  its  course  very 

quietly,  and  that  the  work  that  has  been  accomplished 
since  the  last  convention  has  been  done  without  special 
publicity,  is  no  indication  that  progress  is  not  being  made. 
By  the  very  nature  of  the  case,  the  undertaking  of  this 
committee  cannot  be  pushed  beyond  a  certain  rate  of  speed 
and  accomplish  good  results. 

Car  Mileage  Records 

A  valued  correspondent  of  the  Journal  suggests  as  a 
subject  of  discussion  in  these  columns  methods  of  arriving 
at  correct  results  in  individual  car  mileage  records.  He 
declares  that  while  this  is  not  strictly  a  question  of  ac- 

counts as  usually  handled  by  the  auditing  department  of 
a  street  railway,  it  is  of  great  importance  in  a  variety  of 
matters  in  which  street  railway  accountants  are  interested, 
particularly  in  repair  shop  statistics.  What  he  would  like 
to  see,  and  we  cordially  endorse  his  suggestion,  is  a  gen- 

eral discussion  of  this  matter  in  our  columns,  through 
which,  no  doubt,  revelations  of  interest  to  all  and  of  very 
great  advantage  to  many  of  our  readers  will  result. 

The  subject  is  one  in  which  individual  preferences  and 
original  plan  largely  predominate,  and  we  venture  at  the 
outset  to  say  that  there  are  perhaps  no  two  street  railway 
companies  in  the  whole  land  maintaining  car  mileage  rec- 

ords, that  pursue  exactly  the  same  plan,  unless,  indeed,  one 

has  been  copied  from  the  other.  Can  we  not  have  a  dis- 
cussion of  this  subject  in  the  way  in  which  our  correspond- 

ent suggests?  Those  accountants  who  have  the  inclina- 
tion to  do  so  are  invited  to  prepare  for  these  columns  ar- 

ticles describing  their  methods,  including  illustrations  of 
forms.  Those  who  have  not  the  time  and  inclination  to 

send  in  articles  in  shape  for  publication  are  invited  to  write 
us  informally,  describing  their  methods  in  as  much  detail 
as  they  see  fit,  leaving  to  us  the  matter  of  arranging  their 
manuscript  for  publication.  We  should  like  to  hear  from 
a  very  large  number  of  accountants  upon  this  interesting 
and  very  important  subject.  If  we  can  secure  a  general 
expression  from  our  readers  the  good  results  suggested 

by  this  correspondent  are  sure  to  follow. 
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Edited  by  J.  Aspinwale  Hodge,  Jr.,  and  Robt. 
H.  Ernest,  oe  the  New  York  Bar. 

Contribution  in  Collision  Cases 

Suits  for  negligence  growing  out  of  collisions  between 
the  cars  of  street  railway  lines  are  becoming  numerous. 

This  is  largely  owing  to  the  adoption  of  new  forms  of  pro- 
pulsion, which  not  only  increase  the  speed,  but  those  con- 

trolling the  cars  bring  the  body  of  the  vehicles  at  crossings 
much  nearer  together,  because  of  the  absence  of  horses, 
and  greater  risks  are  taken  than  were  possible  before. 

On  the  other  hand,  complications  arising  out  of  the 
presence  of  two  possible  defendants  in  the  action  resulting 
from  a  collision  do  not  occur  as  often  as  they  otherwise 

would  ■  because  of  the  tendency  that  exists  to  consolida- 
tion between  the  street  car  lines  of  our  various  large  cities, 

where  accidents  are  most  frequent. 
But  there  still  remains  a  very  large  number  of  cases 

which  are  constantly  before  our  courts,  wherein  the  plain- 
tiff sues  two  joint  toi t-fea^o> s,  and  hence  the  doctrine  of 

contribution  between  them  can  be  frequently  evoked,  and 
sometimes  merits  more  careful  consideration  than  it  re- 
ceives. 

It  is  not  an  infrequent  thing  to  see  the  attorney  for  a 
plaintiff,  present  his  case  in  court,  before  a  jury,  by  merely 
putting  in  evidence  the  fact  of  the  collision  and  the 
amount  of  injuries  his  client  has  suffered,  and  then  leave 

the  fight  between  the  counsel  of  the  two  railroad  com- 
panies, and  so  the  issue  has  merely  turned  upon  the  ques- 

tion as  to  whether  both  or  only  one  of  the  railroad  com- 
panies is  liable:  and,  if  but  one,  which  one. 

Such  a  contingency  is  one  which  makes  things  extreme- 
ly easy  for  the  plaintiff  and  very  difficult  for  the  defend- 

ants. The  degree  of  negligence  on  the  part  of  the  two 
defendants,  the  jury  are  told,  has  nothing  to  do  with  the 
question,  if  they  were  both  negligent  in  any  degree;  and 

of  course  the  tendency  is  to  lay  the  blame  upon  both  par- 
ties. Then,  because  it  is  assumed  that  both  corporations 

jointly  contribute  to  pay  the  judgment  there  is  a  tendency 
to  award  higher  damages  than  would  be  awarded  were 
there  but  one  defendant.  The  defendants  are  at  a  further 

disadvantage  because  each  of  the  defendants  has  to  oppose 
two  counsel,  the  counsel  of  his  co-defendant  and  the  coun- 

sel of  the  plaintiff,  both  of  whom  unite  in  denouncing  its 
alleged  negligent  conduct. 

But  the  special  subject  under  consideration  is  the  right 
of  one  of  the  co-defendants,  who  has  settled  with  the  plain- 

tiff, or  against  whom  a  judgment  has  been  recovered, 

whether  a  joint  or  single  judgment,  to  enforce  contribu- 
tion against  his  co-defendant.  In  the  ordinary  negligence 

case,  where  but  a  small  sum  is  involved,  the  question 

would  not  ordinarily  be  raised  between  the  loss  depart- 
ments of  two  metropolitan  railway  systems,  but  where  a 

large  judgment  is  recovered,  the  question  must  arise  and 
be  decided. 

The  general  rule  of  course  is  well  known  that  no  right 
of  contribution  exists  between  wrongdoers,  but  there  is  an 
exception  to  this  rule  which  has  received  a  considerable 
amount  of  attention  from  some  of  our  courts,  and  es- 

pecially in  Massachusetts. 

*  Communications  relating  to  this  department  may  be  addressed  to  the editors,  Johnston  Building,  30  Broad  Street,  New  York. 

In  an  English  case  (Pearson  v.  Skellon,  i  M.  IV.,  504), 
a  stage  proprietor  had  been  sued  for  the  negligence  of  a 
driver,  and  he  had  paid  a  judgment  which  had  been  re- 

covered against  him.  He,  thereupon,  sought  contribution 
from  one  who  was  a  co-proprietor  with  him  in  the  busi- 

ness, and  it  was  held  that  the  rule  that  no  contribution 
exists  between  tort-feasors  did  not  apply  to  the  case,  since 
the  defendant  was  only  a  tort-feasor  by  a  fiction  of  law, 
the  court  holding  that  the  rule  that  no  right  of  contribu- 

tion between  wrongdoers  is  wholly  confined  to  cases 
where  there  is  a  presumption,  at  least,  that  the  party  knew 
that  he  was  committing  a  wrongful  act  and  did  it  volun- 
tarily. 

This  rule  was  followed  in  Pennsylvania,  where  it  was 
held  that  where  a  pedestrian  recovered  damages  in  an  ac- 

tion for  negligence  against  one  of  two  counties,  both 
of  which  were  obligated  to  keep  a  bridge  in  repair  which 
had  fallen  down,  injuring  the  plaintiff,  that  the  county 
against  whom  the  judgment  was  rendered  might  recover 
contribution  from  the  other.  (Armstrong  County  v.  Clur- 
io?i  County,  66  Pa.  St.,  218.) 

One  of  the  tests  as  to  whether  contribution  can  be  had 
is  a  careful  examination  of  the  facts  to  discover  whether, 
as  a  Connecticut  judge  has  put  it,  we  can  find  "personal 
participation,  personal  culpability  and  personal  knowl- 

edge. If  you  do  not  find  these  circumstances,  but  per- 
ceive only  a  liability  in  the  eye  of  the  law  growing  out  of 

a  mere  relation  to  the  perpetrator  of  the  wrong,  the  maxim 
of  law  that  there  is  no  contribution  among  wrongdoers  is 
not  to  be  applied."  (Bailey  v.  Bussing,  20  Conn.,  4.55.) 

Sometimes  an  exception  to  the  rule  prohibiting  con- 
tribution between  wrongdoers  is  stated  by  asserting  that 

the  joint  to  t feasors  must  be  in  pari  delicto,  if  the  rule  is 
to  be  enforced.  But,  it  will  be  seen  that  the  exception, 
however  worded,  is  in  most  cases  covered  by  the  remarks 
of  the  Connecticut  judge,  which  have  just  been  quoted. 

The  rule,  or  this  exception  to  the  rule,  has  been  ap- 

plied in  the  following  Massachusetts  cases:    Gray  v.  Bos- 
ton Gas  Co  ,  114  Mass  ,  14.9;  W^stfi  Id  v.  Mayo,  122,  Mass. , 

100;  Churchill v  Holt,  12J  Mass.,  165;  Low  11  v.  Boston 
23  Pick  ,  24;  facobs  v.  Pollard,  10  Cush  ,  287. 

Applying  these  principles  to  a  case  where  a  collision 
has  occurred  between  two  street  railways,  through  the 
joint  negligence  of  the  employees  of  both  companies,  and 
where  an  injured  passenger  has  collected  compensation 
from  one  of  the  companies,  whether  before  or  after  judg- 

ment, there  would  seem  to  be  a  good  cause  of  action  by 
the  company  paying  the  compensation  against  the  other company. 

It  might  possibly  be  otherwise  if  the  collision  was 
caused,  not  by  the  negligence  of  the  employees,  but  by  de- 

ficient or  improper  rules  enacted  by  the  company,  or  even 
by  the  carelessness  of  the  company  in  not  providing 
proper  and  efficient  brakes  or  motors,  tracks  or  switches. 

In  these  latter  instances  it  might  be  held  that  the  neg- 
ligence was  brought  so  near  to  the  corporation  itself  that 

it  might  be  considered  to  be  the  wrongdoer  itself,  rather 

than  a  wrongdoer  by  presumption,  made  so  by  the  im- 
puted negligence  of  a  subordinate  employee. 

The  question  does  not  seem  as  yet  to  have  been  squarely 
raised  in  the  appellate  courts,  but  the  subject  is  one  full 
of  interest  to  lawyers  and  street  railway  companies. 
We  shall  discuss  in  a  later  issue  the  result,  in  collision 

cases,  of  a  settlement  with,  or  release  of,  one  of  the  rail- 
road companies,  upon  a  suit  afterward  brought  to  trial 

against  the  other  company.  H. 
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LIABILITY  FOR  NEGLIGENCE. 

GEORGIA. — I.  In  an  action  against  a  street  railroad  company 
by  a  minor  to  recover  damages  for  personal  injuries  sustained 
by  being  run  over  by  a  moving  car,  when  it  appeared  by  the  evi- 

dence for  the  plaintiff  that  there  was  a  pile  of  lumber  in  the 
street  on  one  side  of  and  near  the  railroad  track,  not  placed  there 
by  the  defendant,  behind  which  the  plaintiff  and  other  boys  were 
playing,  and  as  the  car  approached  the  end  of  such  pile  of  lumber 
the  plaintiff  suddenly  ran  on  the  track  immediately  in  front  of  or 
against  the  front  part  of  the  moving  car,  and  was  struck  and  in- 

jured, and  when  it  further  appeared  by  the  same  evidence  that 
the  line  of  track  in  the  approach  to  and  at  the  place  where  the 
accident  occurred  was  open  to  the  view  of  the  motorman  and  free 
from  obstruction,  that  the  car  was  not  being  run  at  a  reckless 
and  unusual  rate  of  speed,  and  that  the  plaintiff  could  not  have 
been  seen  from  the  car  until  he  came  on  or  within  30  ins.  of 
the  track,  and  that  as  soon  as  plaintiff  came  on  or  near  the  track 
the  brakes  were  applied  and  every  effort  made  to  stop  the  car, 
it  was  not  error  to  grant  a  nonsuit. 

2.  It  affirmatively  appearing  that  the  motorman  could  not  have 
seen  the  plaintiff  in  the  street  before  he  appeared  on  or  near  the 
track  or  knew  he  was  there,  and  there  being  no  proof  that  such 
place  was  used  by  children  in  playing,  or  that  there  was  anything 
to  put  the  motorman  on  notice  that  persons  were  accustomed  to 
be  behind  the  pile  of  lumber,  or  that  on  this  particular  occasion 
children  were  in  fact  playing  about  and  behind  the  same,  his 
failure  to  sound  the  gong  on  approaching  such  pile  of  lumber  was 
not  negligent  relatively  to  one  who  ran  out  suddenly  in  front  of 
a  moving  car  or  against  it,  so  as  to  authorize  the  latter  to  recover 
for  injuries  so  sustained,  when  no  negligence  on  the  part  of  the 
motorman  is  shown  in  his  efforts  to  stop  the  car  and  prevent  the 
injuries  when  the  person  first  came  on  or  near  the  track,  but, 
<m  the  contrary,  it  affirmatively  appeared  that  the  brakes  were 
promptly  applied  and  the  car  stopped  as  soon  as  possible,  (a) 
This  is  true,  even  though  the  person  injured  be  a  minor  of  tender 
years.— (Perry  v.  Macon  Con.  St.  R.  Co.,  29  S.  E.  Rep.,  304.) 
KENTUCKY.— 1.  Plaintiff,  while  on  the  right  side  of  the  track, 

was  struck  by  the  middle  part  of  a  street  car  going  in  the  same  di- 
rection. Pie  did  not  hear  the  sound  of  the  gong,  but  his  wit- 

nesses, who  were  further  away,  heard  it,  and  saw  the  headlight  of 
the  car.  The  accident  occurred  at  8  o'clock  in  the  evening,  but 
the  street  was  lighted  by  electricity,  so  that  one  could  see  very 
well.  The  plaintiff  was  never  on  the  car  track  at  all.  Held,  in- 

sufficient to  submit  the  question  of  negligence  to  the  jury. 
2.  In  order  to  have  the  question  of  negligence  submitted  to 

the  jury,  negligence,  or  circumstances  from  which  it  may  be  in- 
ferred, must  be  shown. — (Gordon  v.  Louisville  Ry.  Co.,  44  S.  W. 

Rep.,  972.) 
MICHIGAN. — A  car  of  a  street  car  company  was  left  by  em- 

ployes unguarded  at  a  point  on  its  tracks,  where  it  had  been  left 
before,  and  where  the  employes  knew  children  played  upon  it. 
The  car  was  not  blocked,  or,  if  so,  not  so  blocked  that  it  could 
not  be  moved  by  the  children  playing  about  it.  Held,  not  to  show 
negligence  of  street  car  company  rendering  it  liable  for  injury  to 
a  child  moving  it  backward  and  forward  upon  the  track. — (Kau- 
meier  v.  City  Elec.  Ry.  Co.,  74  N.  W.  Rep.,  481.) 

MICHIGAN. — 1.  An  instruction,  "If  you  believe  plaintiff's  side 
of  the  case  and  the  plaintiff's  witnesses,  then  the  plaintiff  has 
made  out  a  case,"  is  erroneous,  when  many  of  the  facts  testified  to 
by  plaintiff's  witnesses  might  be  true,  and  yet  the  defendant  not  be liable. 

2.  In  an  action  against  a  street  railroad  company  for  personal 

injuries  to  a  boy,  defendant's  request  that  if  the  boy  had  been warned  repeatedly  by  his  father  of  the  danger  of  crossing  the  car 
tracks  without  looking,  and  the  boy  appreciated  their  danger, 
then  their  verdict  must  be  for  defendant,  was  modified  by  the  court 

by  adding:  "That  is,  if  he  was  a  grown  person,  *  *  *  or 
had  the  intelligence  of  a  grown  person  fully."  Held,  erroneous, 
as  it  was  only  necessary  for  the  boy  to  have  had  sufficient  intelli- 

gence to  appreciate  the  danger  and  take  precautions. 
3.  Where  there  was  no  evidence  to  show  that  the  position  of  a 

boy  on  the  track  of  defendant  company  was  discovered  in  time  to 
avoid  injury,  a  charge  leaving  it  to  the  jury  whether  it  was  possi- 

ble, by  diligence,  to  stop  the  car  after  the  boy  came  on  the  track, 
is  erroneous,  as  being  misleading. 

4.  Where  the  plaintiff's  testimony  showed,  in  an  action  against 
a  street  railroad  company  for  personal  injuries,  that  the  boy  in- 

jured was  of  sufficient  intelligence  to  appreciate  danger,  and  that, 
if  he  had  looked  in  the  direction  of  the  car  which  struck  him,  he 
would  have  seen  it  coming,  and  avoided  the  accident,  the  action 
cannot  be  maintained. — (Henderson  v.  Detroit  Citizens'  St.  Ry. 
Co.,  74  N.  W.  Rep.,  525-) 

NEW  JERSEY.— The  reply:    "I  charge  to  this  extent:  He 

ought  to  be  able  to  see  far  enough  up  the  track  to  see  that  he 
has  the  right  of  way;  and  he  has  the  right  of  way  if  he  can  get 
upon  the  track  before  the  car  would  reach  that  point  if  going  at 
a  reasonable  rate  of  speed," — given  on  a  request  to  charge  that  a 
driver  of  a  vehicle,  when  approaching  a  street  railway  at  a  place 
where  his  view  is  impeded  by  other  vehicles,  ought  to  wait  until 
his  view  is  no  longer  thus  impeded  before  going  on  the  track — 
correctly  states  the  law;  its  meaning  being  that  a  driver  under 
such  circumstances  ought  to  reach  a  point  so  near  the  railway 
that  he  could  see  without  impediment  far  enough  up  the  track  to 
form  a  judgment  whether  he  could  drive  on  the  track  before  the 
approaching  car,  running  at  a  reasonable  speed,  would  reach  that 
place,  and,  if  he  could,  he  had  the  right  of  way. — (New  Jersey 
Elec.  Ry.  Co.  v.  Miller,  36  Atl.  Rep.,  885.) 

See  dissenting  opinion,  39  Atl.  Rep.,  885. 
NEW  JERSEY. — A  child,  about  two  yea.rs  and  nine  months 

old,  attempted  to  cross  a  public  street  in  which  a  line  of  trolley 
cars  was  operated.  There  was  a  car  then  coming  toward  the 
child.  From  the  evidence  the  jury  could  infer  that,  although  its 
power  was  off,  the  car  was  running  at  great  speed,  occasioned  by 
a  down  grade  and  its  very  crowded  condition,  and  that,  when  the 
motorman  saw  the  child  start  to  cross  he  did  not  apply  the  brakes 
or  attempt  to  retard  the  speed  of  the  car  until  the  child  fell  upon 
the  track.  It  was  run  over  before  the  car  stopped.  The  trial 
judge  was  requested  to  charge  that,  in  regulating  the  speed  of  the 
car,  the  motorman  was  not  bound  to  allow  for  the  possibility  that 
a  child  of  that  age  might  undertake  to  cross  and  fall  upon  the 
track  so  as  to  be  unable  to  get  off  before  being  run  over.  The 
request  was  given  with  the  qualification  that  the  rate  of  speed  of 
the  car  was  otherwise  reasonable.  By  this  qualification,  and  by 
other  parts  of  the  charge,  it  appears  that  the  case  was  tried  on 
the  theory  that,  if  the  car  was  run  at  reasonable  speed,  the  motor- 
man  was  not  bound  to  take  into  consideration  the  possibility  of 
the  fall  of  a  child  of  that  age  in  crossing,  while,  if  running  at  an 
unreasonable  rate  of  speed,  he  was  bound  to  that  duty.  Upon 
the  charge  the  verdict  must  be  taken  to  have  determined  that  the 
car  was  run  at  an  unreasonable  rate  of  speed,  and  that  the  liability 
of  defendant  was  thus  made  out.  Held,  that  defendant  has  no 
ground  of  complaint  thereon.  But  in  declaring  this  conclusion 
it  is  not  intended  to  indicate  an  opinion  that  a  motorman,  run- 

ning his  car  in  a  public  street,  is  not  bound  to  consider  the  ap- 
parent condition  of  persons  attempting  to  cross  the  street,  and, 

if  they  appear  to  be  infants  of  tender  age,  or  crippled,  decrepit,  or 
drunken  persons,  to  regulate  the  speed  of  the  car  as  reasonable 
prudence  would  require,  considering  their  right  to  cross  the 
street,  and  such  risks  as  might  naturally  result  from  their  ap- 

parent condition. — (Murray  v.  Paterson  Ry.  Co.,  39  Atl.  Rep., 648.) 

NEW  YORK. — An  action  against  a  street  car  company  cannot 
be  maintained  where  plaintiff  could  prove  nothing  except  that  he 
believed  that  he  was  struck  by  one  of  the  horses  of  the  car,  but 
how  or  by  whose  fault  he  was  unable  to  make  clear. — (Boetgen  v. 
N.  Y.  &  H.  R.  Co.,  5  N.  Y.  Supp.,  331.) 

NEW  YORK. — While  the  established  principles  are  not  to  be 
relaxed,  which  impose  the  obligation  upon  street  railway  com- 

panies, whose  cars  are  propelled  rapidly  through  crowded  city- 
streets,  of  having  their  cars  under  such  control,  and  to  run  them 
at  such  speed,  as  to  enable  pedestrians  who  are  crossing  prudently 
to  do  so  with  complete  safety,  yet  pedestrians  are  not  absolved 
from  observing  at  least  some  slight  care  and  caution  so  as  to 
avoid  being  injured. 

2.  Same — Contributory  Neglrgence. — A  foot  passenger,  while 
passing  over  a  city  avenue  at  a  street  crossing,  kept  his  eyes  fixed 
on  the  ground,  and  gave  no  evidence  of  looking  or  listening  for 

the  approach  of  a  car  on  the  tracks  of  defendant's  street  railway, 
until,  having  reached  the  further  rail,  and  when  a  car  was  within 
five  feet  of  him,  he  was  roused  from  his  lethargy,  and  then,  in 
his  hesitation  to  act  in  the  sudden  emergency,  was  unable  to  ex- 

tricate himself,  and  was  struck  by  the  car.  Held,  on  the  facts, 
that  there  was  a  failure  to  establish  absence  of  contributory  negli- 

gence.—( Martin  v.  Third  Ave.  R.  Co.,  50  N.  Y.  Supp.,  284.) 
NEW  YORK. — At  the  trial  of  an  action  to  recover  damages 

for  personal  injuries,  pjaintiff's  medical  expert  witness  testified that  he  had  never  seen  plaintiff  prior  to  examining  him,  three  days 
after  the  accident,  and  that  his  opinion  of  the  permanent  character 
of  the  injuries  was  based  solely  upon  the  history  of  the  case  as 
given  by  the  plaintiff.  No  testimony  whatever  was  offered  touch- 

ing such  history.  He  was  then  asked,  under  appropriate  objec- 
tions, which  were  overruled,  whether,  speaking  with  reasonable 

certainty,  the  injuries  would,  in  his  opinion,  be  permanent,  and 
answered,  "They  will."  Held,  that  the  ruling  was  improper,  with- 

in the  authorities  requiring  the  witness  to  communicate  to  the 
jury  the  facts  upon  which  his  opinion  is  founded. — (McCabe  v. 
Third  Ave.  R.  Co.,  50  N.  Y.  Supp.,  34.) 
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Exhibits  at  the  Electrical  Exhibition. 

The  second  annual  exhibition  of  electrical  and  kindred  indus- 
tries was  held  at  Madison  Square  Garden,  New  York  City,  from 

May  2  to  May  31,  1898.  The  attendance  was  excellent  during 
the  show,  although  it  would  probably  have  been  much 
larger  if  there  had  not  been  so  many  rainy  days.  Great  interest 
was  aroused  throughout  the  country  in  this  exhibition,  and  dele- 

gations were  sent  from  many  cities  to  visit  it.  The  many  ex- 
hibits were  attractively  arranged,  and  a  good  idea  of  the  general 

appearance  of  the  hall  can  be  secured  from  the  accompanying 
illustrations. 

Manufacturers  of  street  railway  apparatus  were  very  well  rep- 
resented, and  among  the  latter  may  be  mentioned  the  following 

as  particularly  worthy  of  note: 
The  John  Stephenson  Company,  Limited,  of  New  York  City, 

exhibited  a  full-sized  car  of  the  type  now  operating  on  Madison 
avenue,  New  York  City.  The  car  was  taken  from  actual  service 
in  order  to  be  shown  at  the  exposition,  and  was  therefore  fully 
equipped  in  every  detail.  The  car  was  shown  in  operation  on  the 
new  Walker  electric  conduit  system.  The  Stephenson  Company 
also  exhibited  a  miniature  model  of  the  standard  Broadway  car 
complete  in  every  detail  and  built  to  scale.  This  model  attracted 
considerable  attention,  particularly  from  the  general  public. 

The  Gold  Car  Heating  Company  of  New  York  City  exhibited 
several  samples  of  its  different  types  of  electric  heaters  for  street 
railway  cars,  elevated  cars,  houses,  boats,  buildings,  etc.  This 
company  has  recently  designed  a  new  case  for  its  heaters,  in- 

tended particularly  for  use  on  southern  roads.  The  Gold  porta- 
ble heaters  for  houses  and  steamships  attracted  considerable  at- 

tention.  The  exhibit  was  in  charge  of  Frederic  Weston. 
The  Fischer  Foundry  and  Machine  Company  of  Pittsburg,  Pa., 

through  its  New  York  agents,  Porter  &  Remsen,  showed  one  125 
h.p.  Fischer  tandem  compound  four-valve  automatic  high- 

speed self-oiling  engine,  direct  connected  to  a  75  k.w.  Onon- 
daga direct-connected  generator.  The  engine  and  dynamo  fur- 

nished a  large  number  of  the  lights  in  the  exhibition  hall.  The 
company  thinks  that  the  self-oiling  feature  of  these  engines  is 
entirely  new,  and  satisfactorily  solves  the  problem  of  engine  lu- 

brication. The  engine  exhibited  was  fitted  with  a  Wright's  gov- ernor.  The  exhibition  was  in  charge  of  T.  H.  Hadley. 
The  Heywood  Brothers  &  Wakefield  Company  of  New  York 

City,  Boston  and  Wakefield,  Mass.,  had  a  small  booth,  where 
its  time  recorders  for  employees  were  shown.  These  recorders 
are  new  in  their  line,  and  the  strong  points  claimed  for  them  are 
simplicity  in  construction,  simplicity  in  operation  and  legibility 
of  record.  They  arc  particularly  well  adapted  for  use  in  street 
railway  repair  shops,  car  barns,  etc.,  and  in  any  place  where  it  is 
necessary  to  keep  the  time  of  several  employees. 

INTERIOR  VIEW  OF  ELECTRICAL  EXHIBITION 

Adam  Cook's  Sons,  of  New  York  City,  exhibited  a  full  line  of 
the  well-known  Albany  compounds,  including  cylinder  oil,  ma- 

chinery oil,  dynamo  oil,  etc.,  and  the  Albany  grease.  The  Al- 
bany grease  was  used  on  most  of  the  engines  and  dynamos 

throughout  the  exhibition  hall.  Albert  J.  Squire  had  charge  of 
this  exhibit. 

The  John  A.  Roebling's  Sons  Company  of  Trenton,  N.  J.,  had 
a  very  pretty  booth  divided  into  two  rooms.  One  ro.om  was  fit- 

ted up  very  tastefully  as  a  reception  room,  and  the  other  con- 
tained an  interesting  exhibit  of  the  Roebling  wires  and  cables 

for  electrical  purposes  and  lead-encased  cables  for  underground 
and  submarine  work.  Among  the  many  interesting  things 
shown  in  the  exhibition  room  proper  were  a  number  of  samples 
of  special  shapes  of  trolley  wires,  including  "Figure  8,"  wire, 
etc.,  several  sections  of  the  Atlantic  cable  laid  for  the  Commer- 

cial Cable  Company  in  1894,  samples  of  the  "Flexible"  rail  bond 
and  the  Columbia  rail  bond,  and  a  section  of  the  three-conductor 
thirty-mile  telephone  cable,  which  the  Roebling  Company  has 
just  furnished  to  the  Western  Union  Telegraph  Company,  and 
which  is  to  be  laid  across  Puget  Sound.  The  Roebling  Company 
also  showed  a  number  of  its  feeder  cables  in  connection  with  the 
working  model  of  the  Walker  conduit  system. 

The  Consolidated  Car  Fender  Company,  of  Providence,  R.  I., 
had  two  full-sized  Providence  fenders  in  place  on  the  ends  of  the 
Madison  avenue  car,  shown  in  connection  with  the  Walker  con- 

duit exhibit.  This  company  also  had  two  miniature  models  of 
its  fenders  on  the  small  model  of  the  standard  Broadway  car 
shown  by  the  John  Stephenson  Company,  Limited.  G.  H.  Hale 
was  in  charge  of  the  company's  exhibit. 
The  Consolidated  Car  Heating  Company  of  Albany,  N.  Y., 

showed  six  of  its  heaters  in  the  car  used  in  connection  with  the 
exhibit  of  the  Walker  conduit  system.  These  heaters  were  in- 

stalled as  if  for  regular  service,  with  the  temperature-regulating 
switches,  etc. 
The  Johnson  Company  of  Lorain,  Ohio,  furnished  the  rails  for 

the  model  of  the  Madison  avenue  conduit  system. 
Henry  R.  Worthington,  Incorporated,  of  New  York  City,  had 

a  large  and  prominent  space  on  the  main  aisle  of  the  exhibition 
hall,  well  filled  with  the  Worthington  electric  pumps  for  house, 
tank,  elevated  service,  mine  service,  fire  protection,  water  works 
supply,  etc.,  and  switches,  controllers  and  automatic  rheostats 
for  controlling  the  same.  A  fine  collection  of  drawings,  showing 
in  detal  the  various  pumps  made  by  the  company,  was  also 
shown.    This  firm  is  calling  particular  attention  to  its  new  pat- 
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tern  boiler  feed  pumps,  one  of  which  was  shown  in  its  exhibit. 
All  of  the  pipe  connections  in  this  pump  are  flayed,  and  the  pump 
is  so  designed  that  the  exhaust  pipe  may  run  either  above  or  below 
the  pump,  as  desired,  and  in  parallel  with  the  steam  pipe.  There 
was  also  shown  in  the  exhibit  a  5-in.  x  7-in.  x  3-in.  vertical  triplex 
pump,  of  the  company's  "Steeple"  pattern,  connected  by  one  re- 

duction of  gears  to  a  general  electric  motor.  These  pumps  are 
designed  for  water  pressure  of  150  lbs.,  and  are  fitted  with  differ- 

ential plungers.  The  exhibit  was  in  charge  of  F.  W.  Jones,  Jr., 
G.  M.  Maynard  and  E.  R.  Howell. 
The  Onondaga  Dynamo  Company,  whose  works  are  at  Syca- 

more, N.  Y.,  had  on  exhibition  one  75  k.w.  multipolar  gener- 
ator directly  connected  to  a  Fischer  engine,  and  several  Onon- 
daga dynamos.  The  exhibit  was  in  charge  of  the  New  York 

agents,  Fairchild  &  Sumner. 
The  Niles  Tool  Works  Company,  of  Hamilton,  Ohio,  displayed 

a  full  line  of  the  Niles  machine  tools.  These  tools  include 
boring  machines,  mills  and  lathes  of  various  sizes,  some  designed 
to  be  worked  by  foot  power,  some  by  steam  power  and  some 
by  direct  connection  with  electric  motors.  This  company  also 
exhibited  a  number  of  its  all-wrought  steel  pulleys,  for  which  a 
number  of  advantages  are  claimed.  These  pulleys  are  lighter 
than  iron,  and  even  lighter  than  some  types  of  wooden  pulleys. 
F.  E.  Woodward  was  in  charge  of  the  all-wrought  steel  pulley 
department  and  Walter  M.  Wood  had  charge  of  the  machine  tool 
department. 
The  Samson  Cordage  Works  of  Boston,  Mass.,  showed -sam- 

ples of  its  "Spot  Cord"  and  "Massachusetts"  arc  lamp  and  trolley cord  and  bell  cords  of  various  colors. 
The  Electric  Launch  Company,  of  Morris  Heights,  New  York 

City,  had  a  new  type  of  electric  launch  exhibited  in  connection 
with  the  display  of  the  Electric  Storage  Battery  Company.  This 
launch  was  25  ft.  long  and  was  equipped  with  chloride  accumu- 

lators. All  of  the  motor  power  in  these  launches  is  concealed 
beneath  the  floor,  leaving  the  maximum  amount  of  room  for 
passengers. 
The  New  York  Car  Wheel  Works  of  Buffalo,  N.  Y.,  had  on 

exhibition  several  samples  of  their  standard  wheels,  including 
one  pair  of  '33-in.  wheels,  360  lbs.,  for  use  with  Brill  trucks;  one 
pair  of  30-in.  wheels  for  Bemis  trucks,  and  one  pair  of  33-in. 
wheels,  380  lbs.,  for  Peckham  trucks.  In  addition  to  these,  a 
[  air  of  wheels  was  shown  which  had  been  designed  expressly 
for  interurban  work,  where  high  speeds  are  required.  J.  A. 
Granger  had  charge  of  the  exhibit,  assisted  by  C.  L.  Jackson. 

Elmer  P.  Morris,  manufacturers'  agent,  of  New  York  City, 
made  an  attractive  display  of  the  various  electric  railway  supplies 
for  which  he  is  the  agent.  For  the  Card  Electric  Company  of 
Mansfield,  Ohio,  he  exhibited  a  3-h.p.  motor,  type  E;  a  i2^4-k.w. 
type  E,  generator,  and  a  25  h.'p.,  type  S,  motor,  all  designed  for 
1 10  volts.  In  addition  to  these  he  showed  several  types  of  Card 
automatic  circuit-breakers.  He  also  exhibited  two  switchboards 
fully  eqmipped  with  the  different  types  of  electrical  instruments 
manufactured  by  the  Keystone  Electrical  Instrument  Company 
of  Philadelphia,  Pa.  These  included  a  full  line  of  volt  and  ampere 
meters  and  jack-knife  switches.  For  the  Simonds  Manufacturing 
Company  he  displayed  a  number  of  steel  gears  and  pinions, 
which  were  all  sold  during  the  exhibition.  For  the  Forest  City 
Electric  Works  of  Cleveland,  Ohio,  he  exhibited  rail  bonds  and 
commutator  bars.  For  the  Warren  Electric  and  Specialty  Com- 

pany of  Warren,  Ohio,  he  exhibited  a  number  of  different  styles  of 
incandescent  lamps,  including  miniature  lamps  in  all  the  stand- 

ard sizes.  In  addition  to  this  Mr.  Morris  showed  samples  of  the 
following  specialties:  Insulating  soldering  paste  of  the  Highland 
Electro-Chemical  Manufacturing  Company  of  Connellsville,  Pa.; 
oil  filters  of  the  Kosmic  Oil  Filter  Company  of  Easton,  Pa.;  the 
Sinclair  automatic  car  coupler;  lightning  arresters  of  the  Garton- 
Daniels  Electric  Company,  of  Keokuk,  la.;  trolley  .poles  of  the 
Pittsburgh  Steel  Trolley  Pole  Company,  and  overhead  line  ma- 

terial of  the  Electric  Railway  Equipment  Company  of  Cincin- 
nati, Ohio. 

Broomell,  Schmidt  &  Co.,  Limited,  of  York,  Pa.,  manufactur- 
ers of  the  American  fuel  economizer,  induced  draft  fans,  steel 

tanks,  stacks,  etc.,  sugar  refining  and  special  machinery,  exhibited 
one  of  their  American  economizers  in  the  generating  department. 

The  machine  equipped  was  one  of  this  company's  improved 
style  "B,"  with  forced  water  circulating  device.  The  claims 
made  for  this  economizer  are  that  it  will  save  from  10  to  25  per 
cent  of  the  coal  bill,  if  properly  installed,  the  amount  of  saving 
depending  upon  the  temperature  of  the  waste  heat  gases  that 
leave  the  boiler  setting  and  enter  the  economizer;  also  upon  the 
temperature  of  water  with  which  the  economizer  is  supplied.  The 
higher  the  temperature  of  gases  and  the  lower  the  temperature 
of  water  entering  the  economizer  the  greater  will  be  the  saving. 

The  Diesel  Motor  Company  of  New  York  City  had  in  opera- 
tion a  20  h.p.  Diesel  motor,  coupled  directly  by  a  rigid  coupling 

to  the  armature  shaft  of  a  C.  &  C.  generator.  This  motor  was 
not  built  for  electrical  work,,  being  an  ordinary  20  h.p.  stationary 
motor,  intended  to  run  machinery  by  belt  drive.  It  runs  at  170 
r.p.m.,  is  a  single-cylinder  motor,  and,  like  all  internal  com- 

bustible motors,  works  on  the  four-stroke  cycle.  Time  was 
not  available  to  change  the  gearing  for  higher  speed,  and  the 
directors  of  the  Diesel  Motor  Company  therefore  decided  to  try 
the  experiment  of  coupling  it  directly  to  an  electric  light  gener- 

ator. The  results  obtained  were  all  that  could  be  desired,  the 
motor  carrying  its  load  of  lights  with  less  than  iy2  per  cent,  of 
variation. 

The  H.  B.  Camp  Company  of  Aultman,  Ohio,  displayed  several 
samples  of  its  vitrified  clay  conduit  and  porcelain-lined,  steel- 
armored  insulating  conduit.  This  company  also  showed  in  con- 

nection with  the  Madison  Avenue  electric  railway  exhibit  its 
clay  conduit  as  it  appears  in  actual  use. 
The  Harrison  Safety  Boiler  Works  of  Philadelphia,  Pa.,  had  in 

operation  one  6-in.  horizontal  Cochrane  steam  separator,  high- 
pressure  pattern;  one  6-in.  vertical  Cochrane  steam  separator, 
models  of  separators  and  one  350  h.p.  standard  Cochrane  feed 
Water  heater  and  purifier. 
The  American  Engine  Company,  of  Bound  Brook,  N.  J., 

exhibited  one  35  h.p.  American-Ball  engine,  directly  connected 
to  one  of  its  own  25  k.w.  generators;  also  one  of  its  own  5  h.p. 
multipolar  motors.  This  engine  and  generator  supplied  a  num- 

ber of  the  lights  in  the  exhibition  hall.  The  engine  was  equipped 
with  the  new  American-Ball  governor.  Joseph  Inglesbe  had 
charge  of  this  exhibit. 
The  Kosmic  Oil  Filter  Company  of  Easton,  Pa.,  showed  two 

of  its  standard  oil  filters.  One  of  these  filters  was  in  operation 
and  filtered  all  of  the  oil  used  in  the  exhibition  hall.  The  other 
filter  was  left  so  it  could  be  easily  inspected  by  visitors.  In  this 
filter  clarification  takes  place  from  below  upward  and  not  by  fil- 

tration from  above  downward.  All  water  is  removed  from  the 
impure  oil  before  filtration.  The  filtering  material  is  a  prepara- 

tion of  cork. 
The  Kensington  Engine  Works,  Limited,  of  Philadelphia,  Pa., 

showed  in  operation  the  Beeckman  system  of  automatic  under- 
grate  mechanical  draft,  as  applied  to  two  250  h.p.  Babcock  & 
Wilcox  boilers,  working  with  175  lbs.  pressure.  In  this  system 
of  mechanical  draft  the  speed  of  the  fan,  and  therefore  the  draft 
pressure  is  controlled  by  the  steam  pressure  in  the  boiler,  the 
engine  which  drives  the  fan  slowing  down  to  minimum  speed 
when  the  pressure  reaches  the  desired  point.  When  the  steam 
pressure  falls  a  pound  or  a  pound  and  a  half  the  speed  of  the  fan 
engine  increases  and  blows  the  fire,  thus  responding  very  quickly 
to  the  demand  of  the  boilers  for  more  steam.  The  advantages 
claimed  for  this  system  are  increased  economy,  increased  effi- 

ciency and  reduction  in  cost  of  repairs.  In  addition,  this  sys- 
tem enables  the  poorest  grades  of  coal  to  be  used  with  good  re- 

sults. 
The  Babcock  &  Wilcox  Company  of  New  York  City  installed 

in  the  generating  department  of  the  exhibition  two  boilers  of  265 
h.p.,  each  complete,  forged  steel  construction,  built  for  200  lbs. 
working  pressure.  These  boilers  furnished  steam  for  the  use  of  ex- 

hibitors in  the  hall.  They  were  a  part  of  a  plant  of  16,000  h.p.  re- 
cently sold  to  the  Metropolitan  Street  Railway  Company  of  New 

York  City  for  its  new  Ninety-sixth  street  power-house,  and 
were  furnished  by  the  Babcock  &  Wilcox  Company  by  special 
permission  from  the  Metropolitan  Street  Railway  Company.  The 
Babcock  &  Wilcox  Company  also  exhibited  one  of  its  forged 
steel  headers  for  high-pressure  work;  also  one  of  its  forged  steel 
cross  boxes.  These  headers  and  cross  boxes  are  new  departures, 
and  several  advantages  are  claimed  for  them. 
The  Armington  &  Sims  Company  of  Providence,  R.  I., 

showed  in  operation  a  13  in.  x  12  in.  A.  &  S.  engine,  directly  con- 
nected to  a  Walker  generator.  This  engine  furnished  a  number 

of  lights  for  the  exhibition  hall. 
The  Edison  Electric  Illuminating  Company  of  New  York  City, 

occupied  a  large  space  at  the  right  of  the  main  entrance,  divided 
into  three  sections.  In  the  first  section  were  shown  the  applica- 

tions of  electricity  to  industrial  and  household  purposes.  In  the 
second  section  were  shown  different  types  of  arc  and  incan- 

descent lamps.  The  third  section  was  devoted  to  power,  showing 
the  advantages  of  direct  connection.  In  this  section  were  shown 
a  printing  press,  book-binding  machinery,  direct-acting  pumps, 
apparatus  for  ventilation,  lathes,  drills,  etc.  A  new  refrigerating 
plant,  operated  by  a  motor,  showing  the  actual  freezing  of  water, 
and  an  electric  forge  for  welding  and  other  purposes,  were  also 
shown. 
The  Electric  Vehicle  Company  of  New  York  City  had  on  ex- 
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hibition  several  electric  cabs  and  other  electrically  propelled  ve- 
hicles, which  attracted  considerable  attention  from  all  visitors. 

The  Fuel  Economizer  Company  of  Matteawan,  N.  Y.,  exhibited 

one  of  its  Green's  150-h.p.  fuel  economizers.  The  economizer  was 
shown  unpainted  in  order  to  demonstrate  the  quality  of  casting 
and  good  workmanship  in  the  same.  This  company  also  showed 
its  circulating  device,  with  automatic  arrangement  of  valves  for 
blowing  off,  which  is  very  simple,  having  few  parts  to  get  out  of 
order.  A  sample  of  the  sectional  asbestos,  which  this  company  is 
using  for  the  front  of  its  economizer,  was  also  shown.  The  piece 
of  asbestos  shown  is  the  same  grade  that  this  company  is  going 
to  use  in  the  Cincinnati  Edison  Electric  Station  and  the  Mil- 

waukee Electric  Railway  and  Light  Company's  new  power  sta- 
tion, for  which  plants  orders  have  recently  been  received  for 

Green  economizers.  The  Fuel  Economizer  Company  also  reports 
a  number  of  recent  sales  to  collieries,  for  which  class  of  service 
these  economizers  are  particularly  well  adapted. 
The  Monarch  Manufacturing  Company  of  New  York  City  had 

space  in  the  generating  department,  where  actual  demonstrations 
of  the  efficiency  of  the  Monarch  engine  stop  and  automatic  speed 
limit  were  given.  These  two  appliances  were  quite  fully  described 

in  the  last  issue  of  the  "Street  Railway  Journal."  This  company's 
space  was  almost  constantly  filled  with  an  interested  crowd  of 
gentlemen,  many  of  them  owners  of  steam  plants  of  various  kinds 

exhibition  a  swing  bolster  swivel  truck,  type  14B  with  4  ft.  wheel 
base.  This  truck  was  one  of  an  order  for  forty  now  being  built 
for  Buenos  Ayres,  Argentine  Republic.  This  company  also  had 
on  exhibition  three  handsome  aluminium  models  of  its  No.  14 
swivel  truck,  No.  14  A  swing  bolster  truck  and  No.  14  D  swing 

bolster  maximum  traction  truck.  A  "Metropolitan  Special"  Peck- ham  truck  was  also  shown  in  operation  under  a  Stephenson  car 
on  the  section  of  Walker  conduit  electric  railway,  and  in  the 

Walker  Company's  space  were  shown  one  Peckham  Excelsior  7B truck  and  a  maximum  traction  swing  bolster  truck,  type  14D, 
with  Walker  motors  mounted.  There  was  also  shown  a  model  of 

Peckham's  Broadway  truck  under  the  miniature  Stephenson  car at  the  main  entrance. 
The  Partridge  Carbon  Company  of  Sandusky,  Ohio,  through  its 

New  York  agents,  Wood,  Shaw  &  Co.,  made  a  very  attractive 
display  of  the  well-known  Partridge  motor,  dynamo  and  gener- 

ator brushes.  The  brushes  shown  were  all  of  the  standard  sizes 
and  shapes  for  the  principal  makes  of  dynamos,  generators  and 
motors.  These  goods  are  very  extensively  used,  and  the  claims 
of  the  manufacturers  that  there  are  no  bettter  brushes  than  the 
Partridge  brush  made  at  the  present  time  are  well  supported.  This 
company  has  recently  placed  on  the  market  a  new  electric  light 
carbon  for  enclosed  arc  lamps,  which  is  arousing  considerable  at- 

tention and  interest  among  electrical  men.    It  is  stated  that  the 

VIEW  OF  ELECTRICAL  EXHIBITION  FROM  MAIN  ENTRANCE 

in  and  near  New  York,  who  were  greatly  pleased  at  the  practical 
demonstrations  given  of  the  ease  and  rapidity  with  which  an  en- 

gine could  be  stopped  with  the  Monarch  safety  device  by  simply 
pressing  a  push  hutton  from  any  part  of  the  engine  room. 
The  Electric  Storage  Battery  Company  of  Philadelphia,  Pa., 

had  its  space  well  occupied  with  storage  batteries  of  various  styles. 
One  battery  of  giant  accumulators  was  particularly  noticeable. 
These  accumulators  are  of  a  type  used  in  Chicago,  and  in  the 
Brooklyn  Edison  illuminating  station.  Some  of  the  cells  can  give 
2000  amps,  for  one  hour  and  the  others  6000  amps,  for  one 
hour.  This  company  also  showed  batteries  for  welding  and  elec- 
trotyping  and  samples  of  special  large  cells.  A  large  X-ray  ma- 

chine giving  a  spark  nearly  twelve  inches  long,  was  shown  in  op- 
eration, and  attracted  a  great  deal  of  attention  on  account  of  the 

interesting  experiments  which  were  carried  on  each  evening. 
The  Sprague  Electric  Company  of  New  York  City  had  one 

of  the  most  extensive  exhibits  in  the  show,  and  in  addition  showed 
samples  of  its  different  apparatus  throughout  the  hall  in  exhibits 
of  other  companies.  Among  the  apparatus  shown  may  be  men- 

tioned electric  elevators  for  house  and  other  purposes,  Lundell 
dynamos  and  motors,  exhaust  fan  outfits,  dental  outfits,  Lundell- 
Quimby  pumping  outfits,  printing  press  outfits,  organ-blowing 
devices,  cab  motors  and  controllers,  fan  motors,  interior  conduit 
wiring  material,  etc. 
The  Peckham  Motor  Truck  and  Wheel  Company  of  Kingston, 

N.  Y.,  occupied  a  space  on  one  of  the  main  aisles,  where  it  had  on 

American  carbons  previously  in  use  for  this  purpose  are  objec- 
tionable on  account  of  the  excessive  dust  deposits  they  cause  on 

the  inner  globe,  which  necessarily  reduces  the  quantity  of  ef- 
fective light.  J.  S.  Partridge,  president  of  the  Partridge  Carbon 

Company,  has  been  working  for  several  years  in  an  endeavor  to 
solve  the  problem,  and  the  new  electric  light  carbon  is  the  result 
of  his  experiments.  He  has  succeeded  in  producing  a  carbon 
that  he  claims  to  be  in  every  respect  equal  to  the  imported  car- 

bons and  far  superior  to  American  goods  heretofore  produced. 
Extensive  tests  of  these  carbons  have  been  made  by  several  differ- 

ent companies,  and  the  results  are  exceedingly  gratifying  to  the 
manufacturers.  Mr.  Partridge  had  charge  of  the  exhibit  at  the 
electrical  show. 
The  Weston  Electrical  Instrument  Company  of  Newark,  N.  J., 

in  addition  to  the  various  types  of  its  electrical  instruments,  which 
were  shown  on  the  different  switchboards  in  operation  throughout 
the  exhibition,  had  a  space  where  a  full  line  of  its  instruments  was 
displayed.  These  instruments  included  electrical  measuring  in- 

struments for  portable,  stationary  and  laboratory  use,  volt  meters, 
ampere  meters,  watt  meters,  etc. 
The  Adams-Bagnall  Electric  Company,  of  Cleveland,  Ohio,  ex- 

hibited enclosed  and  open  arc  lamps  for  all  kinds  of  circuits.  This 
company  is  one  of  the  few  manufacturers  making  a  lamp  designed 
for  an  electric  railway  circuit. 
The  Berlin  Iron  Bridge  Company  of  East  Berlin.  Conn., 

through  its  New  York  office,  arranged  one  of  the  most  attractive 
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exhibits  in  the  building  line  at  the  exhibition.  This  company 
built  a  complete  roof,  composed  of  its  patent  anti-condensation 
fireproof  lining,  showing  the  pleasing  and  satisfactory  result  this 
lining  gives  on  a  power  house  or  any  other  building  in  which 
condensation  or  dripping  from  the  corrugated  iron  roof  covering 
is  apt  to  occur.  This  roofing  consists  of  two  layers  of  special 
corrugated  paper  laid  immediately  under  the  corrugated  iron.  To 
protect  this  paper  from  fire  two  layers  of  asbestos  paper  are 
placed  below  it  on  the  inside.  In  both  cases  the  top  layer  of 
paper  and  the  asbestos  paper  are  well  lapped  and  laid  with  broken 
joints.  To  support  both  the  top  layer  of  paper  and  the  asbestos 
from  sagging  between  the  purlines,  or  points  of  support,  and  to 
hold  them  tightly  against  the  corrugated  iron  covering,  one  course 
of  galvanized  wire  is  used,  this  latter  being  tightly  stretched  over 
the  purlines. 
The  J.  G.  White  Company,  of  New  York  City,  installed  the 

subway  in  connection  with  the  Walker  electric  conduit  exhibit. 
The  subway  showed  a  section  of  6-duct  and  g-duct  vitrified  clay 
conduits,  as  they  would  appear  when  installed  for  actual  opera- 
lion.  The  principle  feature  of  this  installation  was  that  one  sec- 

tion of  the  clay  conduits  was  left  entirely  unsupported  by  con- 
crete, and  yet  was  strong  enough  to  support  a  weight  of  some- 
thing over  one  ton.  The  18-in.  sections  of  the  conduit  were  laid 

as  brick  is  laid,  with  broken  joints. 
The  American  Electric  Heating  Corporation,  of  Boston,  Mass., 

arranged  an  exhibit  that  was  particularly  attractive,  especially 
from  a  popular  point  of  view.  In  addition  to  its  well  known 
types  of  car  heaters  this  company  presented  a  large  variety  of 
other  beating  devices  for  domestic  and  manufacturing  uses. 
Electric  cooking  apparatus,  stoves,  ovens,  flat  irons,  tailors'  irons, 
hatters'  irons,  glue  pots,  bicycle  tire  vulcanizers,  etc.,  were  shown, 
many  of  them  in  actual  operation,  and  crowds  gathered  to  ex- 

amine them  and  to  eat  the  biscuits  and  drink  the  tea  which  were 
freely  served  to  all  who  cared  to  partake. 
The  McGuire  Manufacturing  Company,  of  Chicago,  111.,  ex- 

hibited a  McGuire  truck  of  the  Metropolitan  Elevated  type,  in 
connection  with  the  Walker  exhibit. 
The  Standard  Air  Brake  Company,  of  New  York  City,  had  one 

of  its  motor  compressors  in  operation  in  connection  with  the 
exhibit  of  the  Excelsior  Electric  Company. 
The  Walker  Company  displayed  an  extensive  exhibit  in  a  large 

space  near  the  center  of  the  main  floor.  In  one  corner  was  a 
No.  20  L  equipment  mounted  on  a  truck.  This  is  the  type  of 
equipment  that  is  to  be  supplied  to  fill  the  Brooklyn  L  contract. 
Immediately  adjacent  to  this  was  another  truck,  on  which  was 
mounted  one  of  the  Walker  No.  3  equipments.  This  truck  was 
blocked  from  the  floor,  leaving  the  motors  free  to  operate.  A 
solenoid  blow-out  controller  was  employed  to  distribute  the  cur- 

rent to  these  motors  and  the  case  of  the  controller  was  removed 
to  show  how  effectively  this  device  blows  out  the  arc.  This  con- 

troller was  industriously  manipulated  both  by  visitors  and  repre- 
sentatives of  the  Walker  Company,  and  though  some  of  the  con- 

tacts had  to  break  considerable  current,  there  was  not  the  faint- 
est trace  that  they  had  ever  seen  service.  On  an  adjacent  table 

were  displayed  a  number  of  parts  which  showed  to  very  good 
advantage  the  substantial  construction  of  the  type  S  controller. 
A  50-k.w.  Walker  alternator  of  the  revolving  field  type  completed 
the  list  of  heavy  machinery  exhibited.  Another  interesting  addi- 

tion to  the  exhibition  was  the  new  Walker  intergrating  ammeter. 
It  is  claimed  that  this  is  the  only  direct  reading  ammeter  on  the 
market  which  is  adapted  for  continuous  currents  and  registers 
ampere  hours.  Two  powerful  permanent  magnets  are  provided 
which  influence  the  thin  copper  disk  rotating  between  them.  On 
the  surface  of  this  disk  are  mounted  three  coils,  each  having  a 
common  connection  in  the  disk  itself,  and  presenting  their  free 
ends  to  a  long  three-part  commutator  of  small  diameter.  On  this 
commutator  rest  three  broad  copper  brushes.  The  contact  that 
the  brush  makes  with  the  commutator,  while  extremely  persistent, 
is  surprisingly  light.  The  friction  is  negligible.  James  S.  An- 

thony was  in  charge  of  the  exhibit. 
SPECIAL  EXHIBITS. 

S.  H.  Short,  vice-president  of  the  Walker  Company  of  Cleve- 
land, Ohio,  made  a  personal  exhibit  of  a  pioneer  electric  street-car 

motor,  with  underneath  contact,  used  in  Denver,  Col.,  in  1885. 
The  Moore  vacuum  tube  system  of  lighting  was  shown  in  op- 

eration in  connection  with  a  prettily  designed  chapel.  This  sys- 
tem of  lighting  is  the  invention  of  D.  MacFarlan  Moore,  and 

has  now  been  brought  to  an  advanced  state  of  perfection.  The 
color  of  the  light  is  such  that  it  is  invisible  in  daylight,  thus  prov- 

ing the  similarity  of  the  two,  and  the  temperature  of  the  tubes  is 
that  of  the  room;  that  is,  it  is  practically  light  without  heat.  The 
current  for  this  exhibit  was  taken  from  the  street  mains  of  the 
Edison  Electric  Illuminating  Company. 
A  model  of  a  third-rail  electric  system  for  interurban  work  was 

shown  in  actual  operation  and  aroused  considerable  curiosity. 
This  model  exhibited  the  operation  of  the  third-rail  system  as  in 
use  by  the  New  York,  New  Haven  and  Hartford  Railroad  Com- 

pany on  its  branch  line  between  Berlin,  New  Britain  and  Hart- 
ford. The  model  was  nearly  60  ft.  in  length.  It  was  furnished  by 

H.  V.  Parsell,  Jr.  Several  details  of  apparatus  as  used  in  the  ac- 
tual working  of  the  road  were  also  shown  through  the  courtesy 

of  Col.  N.  H.  Heft,  in  charge  of  the  electrical  department  of 
the  N.  Y.,  N.  H.  &  H.  R.  R.  Co.,  at  New  Haven,  Conn. 

New  Route  to  Coney  Island 

The  Sea  Beach  Railroad,  formerly  operated  as  a  steam  line  be- 
tween Bay  Ridge  Dock  (Sixty-fifth  Street)  and  Coney  Island 

connecting  with  New  York  City  via  a  ferry  line  from  Bay  Ridge 
to  foot  of  Whitehall  Street,  has  been  purchased  by  the  Brooklyn 
Heights  Railroad  Company,  which  operates  the  largest  street  rail- 

way system  in  Brooklyn.    The  road,  which  formerly  ran  through 
the  tunnel  under  the  tracks  of  the  Brooklyn  Heights  Railroad 
Company  at  Third  Avenue  and  Sixty-fifth  Street,  has  been  con- 

nected at  that  point  by  an  incline  curve  walled  in  masonry.  The 
dock  property  at  Sixty-fifth  Street  has  been  overhauled,  and  it  is 
the  purpose  of  the  company  to  put  this  terminal  in  first-class 
shape  and  ready  for  summer  business.    Arrangements  are  now 
being  made  with  the  Staten  Island  Rapid  Transit  Company  to  op- 

erate the  ferry  line  between  South  Ferry,  New  York,  and  this 
point,  and  the  question  of  reducing  the  rate,  which  had  formerly 
been  a  10-cent  rate,  is  now  being  considered.    In  this  case  the  trip 
from  South  Ferry  to  Coney  Island  will  be  absolutely  the  shortest 
route  to  that  world-wide  famous  resort,  consuming  only  forty 
minutes  of  time,  including  a  delightful  sail  down  the  harbor  and  a 
quick  country  trip  by  rail,  as  against  sixty  minutes  by  any  other 
route.    The  management  of  the  Brooklyn  Heights  Railroad  have 
promised,  in  the  event  of  the  rate  being  reduced  to  5  cents  by  the 
ferry  company,  to  establish  new  lines  direct  from  Sixty-fifth 
Street  dock  through  the  Bay  Ridge,  Fort  Hamilton,  Dyker  Mead- 

ow, Bath  Beach,  Bensonhurst  and  Ulmer  Park  territory,  giving 
the  regular  commuters  of  that  section  a  decided  advantage  over 
their  present  method  of  transportation  to  business.    In  addition  to 
the  regular  ferry  business  from  New  York  arriving  at  this  dock 
from  the  special  excursion  steamers  from  Newark,  New  Bruns- 

wick, Perth  Amboy  and  South  Amboy  and  points  up  the  Hudson 
and  up  the  Sound  touching  here  throughout  the  season  with  pas- 

sengers for  Coney  Island.    From  the  dock  to  Coney  Island  the 
roadbed  has  been  resurfaced  and  thoroughly  repaired  with  new 
ties  and  a  new  T  rail  and  equipped  with  the  overhead  trolley  sys- 

tem of  electrical  propulsion.    One  hundred  and  fifty  new  open 
cars  of  the  largest  double  truck  type  have  recently  been  purchased 
from  the  John  Stephenson   Company  to  aid  in  handling  this 
traffic  more  conveniently  and  expediently.    With  the  new  connec- 

tions via  Brooklyn  Bridge  to  Park  Row,   New  York,  giving 
through  service  to  Coney  Island,  and  by  its  liberal  transfer  system 
from  all  parts  of  Brooklyn,  people  of  all  classes  can  now  reach 
the  shores  of  the  Atlantic  from  greater  distances  and  more  cheap- 

ly than  ever  before.    The  new  terminal  at  Coney  Island,  which 
has  been  laid  out  on  a  large  area  of  ground  adjoining  the  Sea 
Beach  Palace,  has  been  especially  arranged  with  a  view  of  han- 

dling large  crowds  with  as  little  confusion  as  possible  under  such 
circumstances.    There  are  loops  arranged  to  handle  the  general 
business  at  Brooklyn  and  New  York,  straight  spurs  of  track  with 
long  landings  where  trains  of  any  length  can  be  made  up  for 
special  excursions  for  New  York  patrons  going  via  Bay  Ridge 
ferry.    Shade  trees  have  been  set  out  and  a  lawn  grown,  which, 
with  park  benches,  make  a  very  presentable  terminal.  The  line  was 
opened  on  May  20  by  a  special  party  made  up  of  officials  of  the 
company  and  representative  New  York  newspaper  men.  Three 
of  the  special  cars  of  the  company  were  taken  to  Park  Row,  New 
York,  and  the  trip  to  Coney  Island  was  made  in  fifty-five  minutes, 
somewhat  more  than  the  regular  running  time  when  the  line  is 
in  operation.    After  a  stroll  through  the  Bowery  the  return  was 
made  direct  to  Bay  Ridge  and  thence  by  boat  to  New  York.  On 
the  return  lunch  was.  served  on  board  the  buffet  parlor  cars,  and 
the  party  was  taken  by  special  steamer  from  Bay  Ridge  to  New 
York.  1  hi  ■   
Two  Westinghouse  12-A  25-h.p.  motors  were  placed  on  the 

heavy  Taunton  snow  plows  of  the  Milford,  Holliston  and  Spring- 
field (Mass.)  Railway  early  in  the  winter.  The  superintendent  of 

the  railway,  G.  B.  Larrabee,  reports  that  during  a  very  severe 
winter,  in  which  the  heaviest  storms  were  encountered  that  have 
occurred  for  several  years,  the  motors  never  caused  a  stoppage  nor 
were  guilty  of  a  burn-out.  During  the  heaviest  storm  the  motors 
were  only  normally  warm.  These  motors  were  of  the  ordinary 
standard  Westinghouse  type. 
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The  Chester  Traction  Company  of  Chester,  Pa.,  has  recently 
devised  a  set  of  questions  which  must  be  answered  by  the  person 
endorsing  an  applicant  for  work  with  the  company.  Among  the 

questions  are  the  following:  "Can  you  vouch  for  the  applicant's 
honesty  and  truthfulness?  What  is  his  reputation  in  the  com- 

munity? Is  he  industrious  and  reliable?  Does  he  use  intox- 
icants? Has  he  ever  tended  bar?  Is  he  loud  mouthed  or  pro- 

fane? Has  he  ever  been  placed  under  arrest?  What  do  you  know 
of  his  associates?  Can  you  recommend  him  as  worthy  of  the  con- 

fidence of  this  company  and  one  to  whom  the  care  and  welfare  of 
its  patrons  may  be  safely  entrusted? 

The  Bergen  County  Traction  Company  of  Fort  Lee,  N.  J.,  has 
under  consideration  the  advisability  of  equipping  its  cars  with  a 
device  for  carrying  bicycles. 

The  Lewiston  &  Auburn  Electric  Railway  Company  has  pur- 
chased a  number  of  interesting  animals  which  were  used  at  the 

Sportsmen's  show  in  Boston.  The  collection  includes  jackals, 
deer,  moose  and  prairie  dogs,  and  will  be  placed  in  the  company's 
street  railway  park. 

The  Omaha  Street  Railway  Company  of  Omaha,  Neb.,  is  mak- 
ing a  number  of  changes  and  additions  to  its  plant  in  order  to 

be  prepared  to  handle  the  large  crowds  that  are  expected  at  the 
coming  exhibition  to  be  held  in  that  city.  Six  new  boilers  and 
new  engines  and  generators  are  being  installed  in  the  power 
house. 

The  Chicago  City  Railway  Company,  of  Chicago,  111.,  is  to 
equip  its  cars  with  a  new  sign  for  designating  the  different  routes. 
The  signs  will  be  made  of  white  celluloid,  painted  with  black  let- 

ters, and  will  be  set  in  small  frames  on  the  decks  of  the  cars.  The 
signs  are  so  arranged  that  the  light  from  the  inside  of  the  car  will 
shine  through  them  at  night. 

The  Exeter  Street  Railway  Company  of  Exeter,  N.  H.,  has  de- 
cided to  build  a  casino  at  the  terminus  of  its  line.  The  building 

will  be  210  ft.  x  110  ft.,  practically  three  stories  in  height,  and  of 
pleasing  design.  It  will  contain  a  theatre  with  seating  capacity  of 
1,000,  a  dancing  hall  that  will  seat  300,  85  bath  dressing  rooms, 
four  bowling  alleys,  a  billiard  hall,  bicycle  check  room,  etc.  It  is 
expected  to  have  the  casino  completed  by  July  1. 

The  first  international  electric  railway  to  be  operated  on  the 
Canadian  border  will  probably  cross  to  New  York  State  over  the 
new  steel  arch  bridge  now  being  built  over  the  Niagara  gorge  at 
Niagara  Falls  to  replace  the  upper  suspension  bridge.  It  will  be 
built  by  the  Niagara  Falls  Park  and  River  Railway  Company, 
which  company  has  secured  a  lease  of  the  electric  road  rights 
across  the  new  steel  arch,  and  will  run  its  cars  across  the  bridge  to 
the  New  York  State  side. 

The  Union  Traction  Company  of  Philadelphia,  Pa.,  has  re- 
cently issued  an  exceedingly  attractive  souvenir  of  Willow  Grove 

Park,  one  of  the  most  popular  resorts  in  the  vicinity  of  that  city. 
The  book  is  explanatory  of  the  very  many  and  varied  attractions 
of  this  park  and  is  handsomely  illustrated. 

Every  car  on  the  Paterson  (N.  J.)  Street  Railway  that  left  the 
shed  recently  was  decorated  with  American  flags  at  each  end.  Sev- 

eral patriotic  motormen  and  conductors  had  already  arrayed  their 
cars  with  the  national  emblem,  and  then  the  railway  company  took 
the  matter  in  hand  and  supplied  flags  for  all  the  cars. 

The  Fair  Haven  &  Westville  Street  Railway  Company  of  New 
Haven,  Conn.,  has  begun  a  crusade  against  the  offensive  habit  of 
expectorating  on  the  floors  of  its  cars.  Conductors  have  been 
provided  with  little  printed  slips,  and  whenever  a  passenger  is  de- 

tected in  violation  of  the  rule  the  conductor  quietly  hands  him 

one  of  the  slips.  The  slip  reads  as  follows:  "Passengers  are  re- 
spectfully requested  to  refrain  from  expectorating  on  the  floor  of 

the  car."  It  is  thought  that  this  method  will  be  more  effective 
than  the  usual  placard,  as  it  calls  the  attention  of  the  offender 
more  forcibly  to  the  regulation. 

The  Cataract  Power  &  Conduit  Company  of  Buffalo,  N.  Y.,  has 
recently  published  the  schedule  of  rates  of  charges  for  electric 
power  which  it  has  adopted.  These  rates  have  been  decided  upon 
after  receiving  the  opinion  of  several  electrical  experts  and  after 

careful  investigation.  It  is  the  company's  aim  to  furnish  to  all  who 
may  desire  to  use  electric  power  in  Buffalo  and  vicinity,  the  ad- 

vantages of  cheap  power  supplied  under  a  definite  and  absolutely 
invariable  schedule  of  charges,  so  adjusted  as  to  impose  upon 
each  user  a  charge  equitably  proportioned  to  the  service  rendered, 
and  to  secure  to  the  city  of  Buffalo  as  a  whole  the  full  advan- 

tages which  should  result  from  her  proximity  to  the  great  water 
power  at  Niagara  Falls.  The  charge  for  power  will  depend  upon 
the  actual  amount  used,  as  determined  by  standard  metres  in- 

stalled by  the  conduit  company  upon  the  premises  of  the  con- 
sumer. These  meters  record  the  number  of  electrical  units  which 

are  actually  taken  by  the  consumer.  The  standard  electrical  unit 
of  power  is  the  kilowatt  hour,  equivalent  to  about  1  1-3  h.  p. 
hours,  the  charge  for  power  to  be  determined  by  the  record  of  the 
meter  and  by  calculation  upon  the  following  schedule: 

No.  of  units.  Rate  per  unit. 
Not  exceeding  1.000   $.0200 

But  not 
Exceeding.       Exceeding.       .0200  for  1,G00  units,  and  for  the  excess. .  .$.0150 
1,000  2,000  .  0150  "  2,000  "  "  "  ...  .0120 
2,000  3,000  .0120  "  3,0011  "  '  "  ...  .0100 
3.000  5,000  .0100  "  5,000  "  "  "  .  .  .0060 
5,000  10.000  .0080  "  10,000  "  "  '•  ...  .0075 
10,000  20,000  .  0075  "  20,000  "  "  "  ...  .0070 
20.000  40,000  .0070  "  40,000  "  "  «■  ...  .0066 
40,000  80,000  .  0066  "  80,000  "  "  "  ...  .0064 
80,000 

The  first  funeral  ever  held  on  the  lines  of  the  street  railway 
company  in  Oswego,  N.  Y.,  occurred  on  May  II.  The  casket 
was  carried  from  the  house  to  a  funeral  car,  and  then  the  mourn- 

ers and  friends  boarded  three  other  cars  in  waiting.  The  funeral 
procession  moved  slowly  over  the  railway  line  to  a  point  near  St. 

Paul's  Church,  to  which  the  attendants  walked  from  the  cars.  After 
the  church  service  the  cars  were  again  boarded  and  proceeded  to 

St.  Paul's  Cemetery.  It  is  thought  that  the  funeral  car  will  be- 
come a  regular  feature  of  the  railway  service. 

The  motormen  and  conductors  of  the  Brooklyn  Heights  Rail- 
road Company  have  been  supplied  with  new  blue  uniforms  and 

hats  with  gold  braid.  This  company  has  also  adopted  the  "ser- 
vice stripes"  system  for  its  employes. 

It  is  stated  that  the  Detroit  Railway  Company  has  been  com- 
pelled to  reduce  the  wages  of  all  employees  on  its  lines  from  21 

cents  an  hour  to  18  cents,  on  account  of  the  reduction  in  the 
gross  receipts  of  the  company  during  the  past  year.  A  strike  is 
threatened. 

Electricity  as  Applied  to  Heavy  Electrie  Railioading 

An  interesting  lecture  with  this  title  was  presented  May  26  in 
the  auditorium  at  the  Electrical  Exhibition,  by  S.  H.  Short,  of 
the  Walker  Company.  Mr.  Short  carefully  reviewed  the  results 
which  have  been  secured  in  heavy  railroad  work  by  electricity  as 
a  motive  power,  and  the  reasons  for  its  substitution  for  steam  in 
different  localities.  The  subject  of  the  application  of  electricity 
to  elevated  railways,  to  which  Mr.  Short  has  during  the  last  two 
or  three  years  paid  a  great  deal  of  attention,  was  thoroughly  dis- 

cussed, and  some  particulars  were  given  of  the  motor  recently  de- 
signed by  him  for  use  on  the  lines  of  the  Brooklyn  Elevated  Rail- 

road Company.  This  motor  was  illustrated  and  described  in  a 

recent  issue  of  the  "Street  Railway  Journal,"  and  has  shown  in 
practice  to  have  an  efficiency  of  92  per  cent. 

Mr.  Short  is  a  leading  authority  on  the  subject  covered  by  the 
lecture,  and  the  New  York  Electrical  Society,  under  whose  au- 

spices the  lectures  were  held,  was  especially  fortunate  in  securing 
his  services  for  the  occasion.  An  interesting  commentary  on  the 
advance  made  in  the  design  of  electric  apparatus  was  afforded  at 
the  Exhibition  by  the  fact  that  in  one  part  of  the  building  in 
which  the  lecture  was  given  was  shown  as  an  exhibit  of  the  first 
experiments  in  electric  railroading,  one  of  the  cars  built  and  op- 

erated by  Mr.  Short  in  1885.  The  lecture  was  largely  attended 
and  illustrated  by  many  stereopticon  views. 
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International  News  Notes 

The  Borough  Engineer  (Mr.  James  Bower),  of  Gateshead 
(Eng.),  has  issued  a  report  with  a  map,  showing  the  streets 
through  which  the  British  Electric  Traction  Company  has  of- 

fered to  lay  lines  in  addition  to  those  now'  worked  by  steam  trac- 
tion, and  also  the  suggestions  of  the  members  of  the  committee 

appointed  to  consider  the  question. 

At  Aberdeen  (Scotland)  the  progress  of  the  Tramways  Bill, 
promoted  by  the  Town  Council,  excites  no  little  interest.  The 
preamble  of  the  bill  has  been  passed.  The  only  opposition  from 
the  citizens  was  caused  by  a  clause  throwing  any  deficiency  of 
income  arising  from  the  undertaking  onto  the  city  rate;  and  this 
seems  to  be  fizzling  out. 

Constantinople  will  have  to  do  without  electric  traction  yet 
awhile,  as  the  Sultan  refuses  to  permit  its  employment  by  the 
City  Tramways  Company. 

The  Government  has  approved  of  Johannesburg  Tram  Com- 
pany extending  its  service  to  the  suburbs,  and  has  made  arrange- 

ments by  which  the  company  will  convey  mails  from  the  suburbs 
to  the  central  post  office. 

At  Birmingham  (Eng.)  the  question  of  halfpenny  stages  is 
raised,  but  unless  electric  traction  is  permitted  by  the  Corpora- 

tion instead  of  the  present  steam  haulage,  the  Tramways  Company 
does  not  see  its  way  to  making  the  desired  change.  The  company 
has  paid  5  per  cent  dividend  and  carried  £33<773  t0  reserve,  as 

the  result  of  last  year's  working. 

The  question  of  tramways  still  absorbs  the  attention  of  the 
Bristol  (Eng.)  Corporation,  which,  before  giving  permission  to 
the  Tramways  Company  to  extend  its  system,  wishes  to  fix  a  date 
for  the  purchase  of  the  whole  undertaking,  instead  of  having 
to  buy  portions  of  the  line  at  different  times,  as  it  would  have 
to  do  as  the  matter  now  stands.  A  draft  agreement  has  been 
drawn  up  and  will  be  submitted  to  the  Council,  fixing  the  date 
at  which  the  corporation  may  first  exercise  its  power  of  purchas- 

ing the  whole  of  the  company's  undertaking  at  seventeen  years 
from  the  first  of  May,  1898,  or  at  subsequent  periods  of  seven 
years  from  that  date.  The  introduction  of  the  overhead  trolley 
system  is  also  authorized.  It  is  to  be  hoped  that  the  Council 
will  adopt  this  agreement,  as  the  subject  has  been  debated  for 
two  years. 

The  Great  Cema  Tramway  (Wales).— The  unopposed  bill  for  the 
construction  of  a  tramway  from  Llandudno  up  the  Great  Cema 
came  recently  before  the  Earl  of  Morley,  chairman  of  committees 
of  the  House  of  Lords.  The  line  will  be  about  a  mile  in  length. 
It  starts  in  Church  Walks,  Llandudno,  and  goes  for  half  a  mile 
along  the  public  road  to  the  iron  gate,  and  thence  over  private 
land  to  a  point  close  to  the  old  telegraph  house.  The  cost,  in- 

cluding purchase  of  land,  is  estimated  at  £20,000,  and  the  share 
capital  authorized  by  the  bill  is  £25,000.  The  plans  have  been 
prepared  by  A.  E.  Taylor,  of  Chester,  and  the  preamble  was 
proved  by  W.  Johnson,  solicitor  to  the  company.  Clauses  to  give 
effect  to  an  agreement  with  Lord  Mostyn,  whereby  the  lord 
withdrew  his  opposition,  were  submitted.  The  bill  passed  the 
Lords,  and  on  April  5  complied  with  standing  orders,  and  was 
sent  for  second  reading  in  the  House  of  Commons. 

Cable  Trams  for  Leith. — A  scheme  is  before  the  Town  Council. 
Mr.  Colam,  C.  E.,  who  was  called  in  to  advise,  has  submitted  a 
report  on  the  construction  and  equipment  of  the  necessary  works. 
The  total  cost  of  the  conversion  of  the  tramway  lines  and  their 
equipment,  with  all  necessary  pits  and  machinery,  is  estimated 
at  about  £45,000 — that  is,  assuming  that  new  rails  and  granite 
sets  would  be  required  throughout. 

At  Liverpool  great  interest  is  manifested  in  the  new  electric 
tram  system  now  under  discussion.  The  work  will  be  commenced 
shortly,  but  so  far  the  only  contracts  given  have  been  for  bond- 

ing, poles  and  overhead  wire,  which  have  been  placed  with  Rob- 
ert W.  Blackwell,  London  and  Liverpool. 

Plymouth  (Eng.)  has  in  prospect  a  partial  provision  of  electric 
tramways  on  the  overhead  system.  The  Mayor  has  just  laid  the 
foundation  stone  of  the  municipal  station,  from  which  electric  en- 

ergy will  be  furnished  both  for  lighting  and  traction.  The  Cor- 
poration hopes  some  day  to  take  over  the  tramways;  meawhile 

it  wants  the  company  to  pay  a  percentage  of  profits  as  "way- 
leave."  Seventeen  years  hence  is  when  the  Corporation  can  buy 
the  system,  but  the  company  says  it  cannot  pay  way-leave  unless 
it  gets  a  longer  lease. 

The-  Vienna  Tramway  Company's  business,  which  two  years 
ago  was  a  source  of  anxiety,  has  been  prudently  transferred  to  the 
syndicate  of  the  German  Bank.  Recently  the  shares  have  fluc- 

tuated considerably,  but  Dr.  Luegar  has  returned,  and  it  must 
soon  be  known  what  solution  of  the  tramway  question  Vienna 
will  adopt.  Electric  traction  is  seriously  contemplated.  Doubt- 

less this  is  due  to  the  large  expansion  in  working  expenses,  mainly 
due  to  shorter  hours  of  work  and  increased  wages.  It  is  esti- 

mated that  the  provisional  expenditure  in  connection  with  the 
substitution  of  electric  for  horse  traction  will  amount  to  600,000 
florins. 

The  Costa  Rica  Electric  Light  &  Traction  Company  has  been 
formed  with  a  capital  of  £260,000,  composed  of  £130,000  in  ordi- 

nary shares  of  £1  each,  all  of  which  are  taken  by  vendor,  and 
£130,000  in  5  per  cent  first  debentures  issued  in  bonds  of  £50  and 
£100  each,  at  90  per  cent.  The  brokers  are  Messrs.  Leonard, 
Clow  &  Company,  London. 

At  last  the  Bristol  Corporation  has  decided,  by  36  votes  to  30, 
to  allow  the  extensions  and  electrical  power  bills  to  proceed  and 
have  withdrawn  their  opposition,  excepting  as  to  the  proposed 
fares.  The  tramways  company  is  content  to  run  the  risk  of  Par- 

liament increasing  instead  of  reducing  the  fares.  There  is  a  pro- 
vision by  which  the  Board  of  Trade  can  revise  tramway  fares  if 

the  dividends  rise  above  a  certain  limit.  Bristol  can  confidently 
expect  a  fairly  complete  system  of  electric  trams  within  about 

two  years'  time.  The  company  has  purchased  extensive  premises 
and  orders  for  the  plant,  etc.,  will  be  placed  forthwith. 

A  Handsome  Catalogue 

The  Johnson  Company,  of  Lorain,  O.,  has  recently  published 
its  catalogue  for  1898,  entitled  Catalogue  No.  11.  It  contains  sec- 

tions of  the  company's  standard  types  of  rails,  fine  half  tone  views 
of  its  different  forms  of  special  work  and  special  appliances,  such 
as  transfer  tables,  derailing  switches,  etc.  Views  are  also  given 
of  the  Dupont  truck.    The  catalogue  is  very  handsomely  printed. 

 ■  II  I    I  O  I    II  1 1  !■   

The  Coming  Electric  Light  Convention 

The  National  Electric  Light  Association  will  hold  its  twenty- 
first  annual  convention  at  Chicago,  111.,  during  June  7,  S  and  9, 
1898.  The  membership  of  this  association  includes  the  leaders 
in  the  central  station  field  and  the  attendance  at  the 
convention  comprises,  in  addition,  a  full  representation  of 
the  manufacturing  and  supply  interests,  as  well  as  a  large  num- 

ber of  engineers  and  electricians,  attracted  by  the  programme  of 
technical  papers.  These  papers  will  be  unusually  interesting  this 
year,  and  very  valuable  discussions  are  expected.  An  exhibition 
of  electric  light  apparatus  will  also  be  held. 

 I  j»  I  <^  

Change  in  the  Time  of  Meeting  of  Pennsylvania  Street 
Railway  Association 

The  American  Street  Railway  Association  having  selected  Sep- 
tember 7  and  9  as  the  time  for  its  annual  meeting,  which  would  be 

the  regular  time  for  the  convention  of  the  Pennsylvania  Street 
Railway  Association,  the  latter  association,  in  order  to  avoid 
a  conflict  in  dates,  has  changed  the  time  for  its  meeting  to  Octo- 

ber 19  and  20. 
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The  G.  E.  5I-B.  Motor 

The  General  Electric  Company  announces  the  development  of 
a  railway  motor  especially  adapted  for  medium  heavy  railway 
work,  under  the  designation  of  the  G.  E.  51-B.  It  is  the  outcome 
of  a  series  of  exhaustive  tests  on  cars  and  locomotives  with  heavy 
trains  propelled  by  electric  motors  on  steam  train  schedules,  and 
the  complete  and  reliable  data  thus  obtained  has  been  used  to 
determine  the  best  form  of  construction  necessary  to  meet  the 
requirements. 
This  motor  has  been  especially  designed  for  high  speed 

suburban  and  elevated  railway  work.  It  has  a  capacity  of  80  h.p. 
based  on  a  rating  of  75  deg.  C.  rise  in  temperature  of  the  windings 

above  that  of  the  surrounding  atmosphere  after  one  hour's  run  at 
rated  load.    A  double  G.  E.  51-B  motor  equipment,  with  the  gear 

porting  the  coils  which  are  slipped  over  them.  They  are  secured 
by  bolts  passing  through  the  frame  and  fastened  with  nuts  on  the 
outside.  The  bearings  have  been  given  ample  proportions  to 
insure  good  lubrication  and  long  life.  The  upper  support  of  the 
linings  of  the  armature  bearing  is  part  of  the  upper  half  of  the 
motor  frame;  the  lower  support  is  a  cap  bolted  to  the  upper  sup- 

port. The  armature  can  thus  be  held  in  the  upper  half  of  the  motor, 
while  the  lower  half  only  is  lowered.  To  remove  the  armature 
it  may  be  lowered  with  the  lower  half.  The  cored  recess  between 
the  inner  ends  of  the  lining  and  the  motor  frame  is  occupied  by 

FRONT  VIEW  OF  MOTOR— CASE  CLOSED MOTOR  WITH  LOWER  HALF  OF  CASE  DROPPED  FOR  INSPECTING 

ratio  of  2.27  will  pre  el  a  loaded  20-ton  car  at  a  maximum  speed 
of  26  miles  an  hour  on  a  level  track.  Higher  or  lower  gear  ratios 
may  be  used  for  different  speeds;  that  is,  with  the  speed  reduced 
one-half,  the  motors  will  handle  a  car  or  train  twice  the  weight. 

MOTOR  WITH  ARMATURE  DROPPED  FOR  REMOVING 

The  frame  of  this  motor  is  of  cast  steel  made  in  two  bowl- 
shaped  halves  bolted  together.  It  completely  protects  the  work- 

ing parts  of  the  motor  from  mechanical  injury  and  the  action  of 
water  or  dust.  The  upper  casting  has  a  large  opening  to  allow 
of  the  inspection  of  the  commutator  and  brush  holders,  and  the 
replacement  of  the  brushes.  This  is  covered  with  a  dust-proof 
cover  plate,  easily  removed  by  turning  a  cam-locking  device.  A 
hand  hole,  also  fitted  with  a  weather-proof  cover  plate,  let  into 
the  lower  frame  at  the  commutator  end,  facilitates  the  removal  of 
any  foreign  substance  in  the  bottom  of  the  motor. 

The  motor  has  four  laminated  pole  pieces  with  projections  sup- 

a  combination  thrust  collar  and  od  guard,  an  open  space  at  the 
bottom  being  left  to  give  free  outlet  to  oil  or  grease.  With  this 
construction  it  is  impossible  for  oil  or  grease  to  work  its  way  into 
the  motor  or  come  into  contact  with  the  windings.  The  upper 
supports  of  the  linings  are  provided  with  large  grease  boxes, 
and  the  lower  are  cored,  leaving  a  recess  for  the  oil.  Felt  wicks 
or  wipers  come  in  contact  with  the  shaft  through  openings  in 
the  lining,  and  convey  a  continuous  supply  of  oil  to  it.  The  lin- 

ings of  the  armature  bearings  are  cylindrical  in  form,  made  of 
cast  iron  and  babbitted,  and  are  held  in  place  by  dowels  in  the 
lower  support.  The  axle-bearing  linings  are  held  in  place  by 
the  upper  and  lower  halves  of  the  frame,  extending  back  and 
enveloping  the  car  axle.  They  are  made  of  composite-bearing 
metal  lubricated  by  oily  waste  held  in  an  oil  well  and  pressed 
against  the  outside  of  the  axle  by  a  leaf  spring.    The  dimensions 

REAR  VIEW  OF  MOTOR— CASE  CLOSED 

of  the  armature  bearing  are,  commutator  end,  6%  ins.  x  ,3  ins. ; 
pinion  end,  9%  ins.  x  3%  ins.  The  axle  bearings  are  9  ins.  long, 
with  diameter  corresponding  to  the  size  of  the  axle. 

The  field  coils  are  of  copper  ribbon  wound  on  metal  spools  and 
insulated  between  turns  with  asbestos.  The  coils  are  thoroughly 
insulated  from  the  spools  with  specially  prepared  mica,  canvas 
cloth  and  press  board.  After  the  windings  are  in  place  the  can- 

vas is  brought  over  and  sewed,  completely  inclosing  and  pro- 
tecting the  coil  The  whole  is  then  given  a  heavy  coating  of 

weather-proof  insulating  compound.  For  convenience  in  car 
wiring,  and  to  facilitate  opening  of  the  motors,  the  connections 
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between  the  upper  and  lower  fields  are  made  on  the  outside  of  the 
motor,  and  both  field  and  armature  leads  are  brought  out  at  the 
front. 

The  armature  is  of  the  iron-clad,  hollow-core  type  16  ins.  in 
diameter  and  10V2  ins.  long.  The  core  is  built  up  of  well-annealed 
laminations  provided  with  ventilating  ducts,  as  in  the  armature  of 
the  G.  E.  railway  generators,  the  laminations  being  assembled 
directly  on  the  shaft  and  not  on  a  separate  spider.  The  core  has 
thirty-seven  slots,  each  slot  containing  three  insulated  coils  laid 
together  in  one  compact  unit.  This  gives  the  armature  thirty- 
seven  sets  of  coils  with  111  leads,  corresponding  to  the  number  of 
bars  in  the  commutator.  All  coils  are  formed  and  insulated  before 
application  to  the  core,  the  small  number  facilitating  repairs, 
while  the  method  of  grouping  them  permits  the  use  of  substantial 
insulation.  This  is  of  the  highest  grade,  and  shipment  of  arma- 

tures poorly  insulated  is  prevented  by  giving  each  a  thorough 
test  with  2500  volts  alternating. 
The  pinion  is  made  of  cast  steel  with  machine-cut  teeth,  and 

bored  for  a  taper  fit  on  the  armature  shaft.  Both  gears  and  pin- 
ions are  made  at  the  General  Electric  Company's  gear  plant  at 

Lynn. 
The  commutator  is  ins.  in  diameter,  with  11 1  segments  built 

up  with  alternating  layers  of  mica  insulation  and  securely  clamped 
on  a  malleable  iron  shell.  The  segments  are  of  the  best  hard- 
drawn  copper  6Vs  ins.  long  with  a  wearing  depth  of  1  in.  The 
mica  cone  insulations  used  in  assembling  the  commutator  are 
built  up  and  compressed  into  moulds,  making  them  hard  and 

the  main  track  and  the  auxiliary  track,  arc  shown  in  the  accom- 
panying engraving.  The  two  tracks  are  firmly  bolted  together 

every  4  ft.  with  cast  iron  fillers  or  spacing  blocks,  which  bind 
the  two  rails  together,  and  the  rails  are  spiked  on  the  outside. 
The  frogs  crossing  the  main  track  arc  elevated  on  a  curve  suffi- 

cient to  allow  the  cars  to  pass  over  the  main  track  while  running 
on  the  curve,  thus  giving  the  continuous  service  required  on  the 
main  track. 

This  piece  of  special  work  was  supplied  by  the  New  York 
Switch  and  Crossing  Company,  of  Hoboken,  N.  J.,  and  is  made 
throughout  of  g-in.  rail  with  chrome  steel  centers,  and  bound  to- 

gether with  cast  iron.  It  is  the  intention  of  the  railway  company 
to  continue  this  system  of  curves  shown  to  the  extent  of  six  more. 
To  allow  for  this  extension,  the  last  switch,  mate  and  frog  are 
so  arranged  that  the  additional  curves  can  be  placed  in  position 
without  removing  any  of  the  present  work. 

Correspondence  School  of  Electrical  Instruction 

The  Electrical  Engineer  Institute  of  Correspondence  has  re- 
cently been  incorporated,  with  Joseph  Wetzler  as  president,  T. 

Commerford  Martin  as  vice-president,  and  H.  A.  Strauss  as  sec- 
retary and  general  manager,  to  give  instruction  in  electrical  engi- 

neering by  correspondence.  The  school  has  an  excellent  corps 
of  instructors  and  is  organized  to  teach  all  branches  of  electrical 

LARGE  PIECE  OF  SPECIAL  WORK— BROOKLYN,  N.  Y. 

compact,  and  the  mica  between  the  segments  is  especially  selected 
with  a  view  of  giving  it  a  degree  of  hardness  that  will  make  it 
wear  evenly  with  the  copper  segments.  To  insure  perfect  insu- 

lation, every  commutator  is  tested  with  500  volts  direct  current 
between  adjacent  segments,  and  5000  volts  alternating  between 
the  segments  and  the  shell. 
The  brush  holders  are  of  cast  brass,  and  each  is  arranged  to 

hold  two  carbon  brushes  which  slide  in  finished  ways  and  are 
pressed  against  the  commutator  by  independent  pressure  fingers, 
giving  a  uniform  pressure  throughout  the  whole  working 
length  of  the  brushes.  The  brush  holders  are  off-set  %  in. 
to  prevent  the  wearing  of  grooves  in  the  commutator,  and  are 
clamped  to  a  well-seasoned  hard-wood  yoke  filled  with  moisture- 
proof  compound  bolted  to  the  top  magnet  frame  and  easily  re- 

movable through  the  opening  over  the  commutator. 
Mounted  on  33-irf.  wheels  the  clearance  between  the  bottom  of 

the  frame  and  rails  is  3  ins.  That  between  the  bottom  of  the 
gear  case  and  rail  is  4  ins. 

A  Large  Piece  of  Special  Work 

An  interesting  piece  of  special  work  has  recently  been  laid  by 
the  Coney  Island  &  Brooklyn  Railroad  Company,  of  Brooklyn, 
N.  Y.,  at  the  entrance  to  its  Franklin  Avenue  car  house  on  Frank- 

lin Avenue,  near  Bergen  Street.  It  was  the  desire  of  the  company 
to  have  the  main  line  unbroken  except  at  one  switch,  so  that  the 
track  has  been  gauntleted  for  sixteen  curves  leading  into  the 
car  house.    A  plan  of  the  whole  work,  as  well  as  a  section  of 

engineering  to  those  whose  time  and  circumstances  will  not  per- 
mit their  attendance  at  a  regular  university.  The  school  will  be 

under  the  immediate  direction  of  the  publishers  of  the  "Electrical 
Engineer,"  which  is  sufficient  guarantee  of  the  thoroughness  and desirability  of  the  instruction  given. 

 «  1  ■  1  ̂   

Electric  Railway  at  Algiers 

A  new  electric  railway  at  Algiers,  installed  by  the  French 
Thomson-Houston  Company,  was  put  in  operation  during  April. 
The  system  has  a  length  of  7.3  k.ms.,  and  extends  through  the 
main  portions  of  the  city.  The  line  has  a  number  of  steep  grades 
and  sharp  curves.  There  are  eighteen  single-deck  motor  cars, 
with  forty  places  each — ten  first-class  and  ten  second-class  within 
the  car  and  twenty  on  the  platforms.  The  cars  are  equipped 
with  General  Electric  No.  53  motors.    The  gage  is  1.055  m. 

The  power  station  has  a  capacity  of  700  h.p.,  and  contains  thr.ee 
tubular  boilers,  with  213  sq.m.  of  heating  surface,  and  each  able 
to  produce  2500  k.g.  of  steam  per  hour.  The  engines  are  of  the 
Creusot-Corliss  type.  They  run  condensing,  have  a  capacity  of 
350  h.p.  each,  and  operate  at  65  r.p.m.  They  are  two  in  number 
and  each  is  belted  to  a  200  k.w.  M.  P.  generator. 

A  car  on  the  electric  line  of  the  Seattle  (Wash.)  &  Rainey 
Beach  Railway  was  held  up  on  the  night  of  April  30  by  three 
masked  men,  and  the  crew  and  sixteen  passengers  were  relieved 
of  about  $150  in  cash  and  six  or  seven  watches. 
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New  Steam  Separators The  American  Railjoint 

The  Hoppes  Manufacturing  Company,  of  Springfield,  O.,  has 
placed  upon  the  market  a  new  separator  having  several  points 
of  interest.  As  shown  in  the  accompanying  cuts,  these  separa- 

tors are  made  for  either  vertical  or  horizontal  pipes,  and  the  prin- 
ciple employed  in  each  is  essentially  the  same. 

The  object  of  the  designer  of  this  separator  has  been  to  secure 
as  great  efficiency  as  possible  in  the  separation  of  the  entrained 
water  from  the  steam  with  the  least  possible  obstruction  to  the 
flow.  With  this  object  in  view,  an  effort  has  been  made  to  keep 
the  interior  of  the  separator  as  smooth  as  possible,  and  all  sharp 
corners  or  depending  ledges  have  been  avoided,  as  these  not  only 
add  friction,  but,  worst  of  all,  the  entrainment  would  be  blown 
from  them  by  the  force  of  the  current  sprayed  into  the  steam 
and  add  saturation. 

As  will  be  seen,  the  steam  inlet  gradually  enlarges  into  a  steam 
chamber  of  ten  times  the  area  of  the  pipe,  and  is  then  gradually 
reduced  to  the  original  area.  No  baffle  plates  or  other  obstruc- 

tions are  employed  and  the  steam  is  not  required  to  take  on  any 
centrifugal,  zigzag  or  other  tortuous  motions  in  its  passage 
through  the  separator. 

The  principal  feature  of  this  separator,  however,  is  the  intercep- 
tion of  the  entrainment  by  gutters  which  are  kept  partially  filled 

with  water.    It  has  been  found  that  by  keeping  these  gutters  or 

INLET 

OQTJ-ET 
VERTICAL  TYPE  OF  SEPARATOR 

For  years  past  railroads  have  been  looking  for  something  in 
the  way  of  a  joint  that  would  dispense  with  the  use  of  bolts,  nuts, 
etc.  This  has  been  the  case  more  particularly  with  the  street 
railway  systems  of  the  country.  About  six  years  ago  the  joints 
now  manufactured  by  the  American  Rail-Joint  &  Manufactur- 

ing Company  were  first  introduced  on  the  Toledo  street  railway 
system,  and  they  have  been  in  constant  use  there  ever  since,  giv- 

ing good  satisfaction.  They  are  also  in  use  in  other  Western 
cities.  During  the  past  winter  some  improvements  have  been 
made  in  the  joint,  which  are  illustrated  in  the  accompanying  en- 

graving, which  represents  a  joint  on  a  9-in.  girder  rail. 
These  joints  are  made  of  the  highest  grade  of  malleable  iron, 

and  are  of  two  parts  only,  which  are  driven  up  and  locked  to- 
gether on  what  is  known  as  the  wedge  principle.  A  and  B  rep 

resent  the  locking  device,  the  taper  being  Y%  in.  to  the  foot.  This 
enables  the  joint  to  clamp  the  rail  both  at  the  top  and  bottom 
very  firmly,  and  practically  does  away  with  all  friction.  At  E  the 
plates  are  ground  so  as  to  make  a  perfect  fit  to  the  ball  of  the  rail. 
These  joints  are  usually  8  ins.  or  10  ins.  in  length,  but  can  of 

course  be  made  any  length  desired.  In  width  they  are  always 
double  the  width  of  the  base  of  the  rail.  This  feature,  it  is 
claimed,  is  not  found  in  any  other  joint  made.  The  joints  are 
made  with  or  without  chairs  and  to  fit  any  description  of  rail. 

A  new  feature  which  has  been  introduced  this  sea- 
son is  the  bonding  of  the  joint,  as  shown  at  D.  The 

joint  is  cored  to  admit  of  a  bar  of  copper  4  ins.  in 
length,  1  in.  wide  and  %  in.  thick  on  both  sides  of 
the  base  of  the  rail.  These  bars  of  copper  have  a  con- 

tact of  4  ins.  x  2  ins.  on  each  end  of  the  rail,  being 
of  about  the  carrying  capacity  of  three  ordinary  No. 
0000  copper  bonds.  The  cost  of  these  bonds  is  about 
10  cents  per  joint,  weighing  as  they  do  only  about 
2-3  lb.  to  the  joint.  This  bond  has  been  reported  up- 

'  on    favorably   by    a    number    of    electric  railway 

HORIZONTAL  TYPE  OF  SEPARATOR NEW  TYPE  OF  RAIL  JOINT 

channels  thus  partially  filled  all  the  entrained  water  or  oil  is  effect- 
ually cut  off,  the  channels  being  arranged  to  guard  both  the  inlet 

and  outlet.  The  excess  entrainment  caught  by  the  gutters  is  car- 
ried to  the  bottom  of  the  separator  by  a  small  pipe  or  pipes,  as 

shown  in  the  cut. 
In  the  vertical  separator  the  steam  enters  at  the  top,  and  all 

the  entrainment  following  the  interior  surface  will  pass  along 
the  surface  to  the  bottom  of  the  separator  and  be  intercepted  by 
the  water  at  the  bottom.  The  water  or  oil  in  the  steam  which  is 
not  following  the  surface  will  strike  the  exterior  of  the  cone  in 
the  top  and  spreading  over  its  surfaces  will  be  caught  by  the  gut- 

ter at  the  bottom  of  the  cone  and  be  carried  to  the  bottom  of  the 
separator  by  a  pipe  provided  for  that  purpose.  In  the  horizontal 
type  the  steam  may  enter  at  either  side,  both  being  alike.  As  the 
steam  enters  it  passes  one  of  the  gutters,  and  as  it  ascends  on  the 
other  side  it  passes  the  other.  All  entrainment  is  caught  by  the 
gutters  and  carried  to  the  bottom  of  the  separator,  from  which  it 
is  trapped  in  the  usual  manner.  This  company  also  manufactures 
separators  and  receivers  of  large  dimensions  built  on  the  same 
plan  as  the  separator.  It  also  manufactures  oil  eliminators  and 
grease  extractors  for  exhaust  steam.  All  separators  for  pipes 
above  8  ins.  are  made  from  flange  steel,  as  are  also  the  combined 
separators  and  receivers. 

The  postal  authorities  have  decided  to  use  the  Haverhill  & 
Amesbury  Street  Railroad  to  carry  the  United  States  mails  be- 

tween Haverhill  and  Salisbury  Beach. 

engineers  and  is  being  put  in  on  several  roads.  The  copper,  when 
in  the  joint,  is  entirely  surrounded  by  the  malleable  iron,  and  no 
water  or  moisture  of  any  kind  can  get  to  it. 

Electric  Locomotive  Truck 

The  Paris,  Lyons  &  Mediterranean  Railroad,  one  of  the  im- 
portant trunk  lines  of  France,  has  recently  had  built  a  double  truck 

trunk  line  electric  car  for  experimental  purposes  in  connection 
with  the  proposed  electric  equipment  of  part  of  the  line  of  that 
company.  The  car  weighs  complete  about  96,000  lbs.,  and  will  be 
furnished  with  sufficient  power  to  draw  several  other  cars  in  a 
train.  The  car  body  is  being  built  in  France,  and  only  a  few  de- 

tails are  at  hand  in  regard  to  it.  The  floor  frame  is  of  channel 
bars.  It  is  36  ft.  9  ins.  long  and  6  ft.  9  ins.  wide.  The  channels 
are  about  10  ins.  deep.  The  car  will  be  mounted  on  a  pair  of 
Brill  perfect  trucks,  No.  27.  Owing  to  the  fact  that  the  car  will 
be  required  to  draw  a  number  of  other  cars,  the  work  put  upon 
these  trucks  will  be  of  two  kinds.  The  first  is  that  of  the  loco- 

motive.   The  second  is  that  of  a  railway  carriage. 
To  meet  the  requirements  of  the  locomotive  alone  the  trucks 

are  built  in  the  most  substantial  manner.  The  side  frames,  which 
also  form  the  jaws  for  the  journal  boxes,  are  massive  forgings 
nearly  as  large  as  the  bars  of  a  locomotive  frame.  They  are 

deeper  but  not  as  thick,  and  are  handsome  pieces  of  blacksmith's work. 



348 
STREET  RAILWAY  JOURNAL. [Vol.  XIV.  No.  6. 

The  end  pieces  of  the  frame  are  T-irons  carried  by  palms 
worked  upon  the  side  pieces.  The  seat  in  these  palms  are  fin- 

ished and  the  holes  are  reamed  for  taper  bolts.  Locomotive  prac- 
tice is  followed  in  constructing  these  trucks,  and  wherever  bolts 

are  used  they  are  made  taper  and  the  holes  are  reamed.  The 
swing  bolster  is  held  between  a  pair  of  angle  iron  transoms  which 
are  bolted  to  the  side  frames  of  the  truck.  The  ends  of  the  angle 
are  cut  out  and  bent  so  as  to  form  brackets  for  the  purpose.  The 
wheels  are  of  unusual  size,  being  45  ins.  in  diameter.  They  are 
of  cast  iron  and  are  mounted  upon  axles  7  ft.  6  ins.  long  and  5 
ins.  in  diameter  at  the  wheel  fit.    The  journals  are  4^4  by  8  ins. 
Each  truck  is  furnished  with  a  pair  of  150-h.p.  motors,  thus 

giving  the  car  600  h.p.,  quite  as  much  as  an  ordinary  locomotive, 
and  from  a  practical  point  much  more,  since  its  method  of  appli- 

cation is  much  more  advantageous.  The  trucks  weigh  11,080  lbs. 
each;  the  motors  10,000  lbs.  per  pair,  and  the  car  body  24,000  lbs. 
This  brings  the  weight  without  passengers  up  to  a  little  more 
than  66,000  lbs.  Lead  or  iron  ballast  will  be  used  to  get  the 
required  load  of  96,000  lbs. 

As  the  car  will  carry  passengers,  ease  of  riding  was  considered 
of  the  utmost  importance.  In  the  production  of  an  easy  riding 
carriage  the  initial  step  was  the  introduction  of  journal  springs 
over  the  boxes.  The  first  advantage  of  this  is  the  reduction  of  the 
weight  not  carried  by  springs,  which  now  consists  of  wheels, 
axles  and  boxes  only.  The  heavy  equalizer,  instead  of  resting  di- 

rectly on  the  boxes,  is  carried  by'  the  open  links,  in  which  another set  of  springs  are  introduced.  The  latter  have  the  same  capacity 
as  those  on  the  journal  boxes  and  have  a  double  function,  cush- 

ioning the  equalizing  movement  where  the  wheel  rises  and  cush- 
ioning; the  swing  motion  when  the  truck  moves  sidewise.  This 

sr. 

standard  box  and  in  other  respects  would  conform  to  the  standard. 
The  brake  rigging  is  nearly  the  same  as  that  used  on  heavy  steam 
car  work.  The  brake  beam  in  this  case  is  a  heavy  flat  bar,  trussed 
for  strength,  but  the  brake  hangers,  springs,  straps,  etc.,  are  like 
those  used  on  steam  road  trucks.  It  should  be  noted  that  the 
double  brake  rod  shown  in  the  cut  is  a  feature  introduced  for  the 
purpose  of  clearing  the  motors,  which  come  up  very  high.  The 
brake  levers  could  not  be  inclined  because  the  French  guard 
rails  are  high  and  fill  the  whole  space  between  the  rails  except 
a  small  opening  in  the  center,  which  was  the  only  place  for  the 
lower  rod.    By  using  pipe  the  double  rod  was  made  quite  light. 

New  Plastic  Rail  Bond 

A  new  type  of  the  "Plastic"  rail  bond  for  rebonding  old  T  or 
girder  rails  has  recently  been  devised  by  Harold  P.  Brown,  of 
New  York.  This  bond  is  easily  applied  and  will  not  break  nor 
corrode.  It  is  also  well  adapted  for  new  rails  whose  section  is 
not  suitable  for  the  standard  "Plastic"  bond.  The  bond  is  in- 

stalled in  the  following  manner:  Near  the  end  of  each  rail,  a 
hole  Y%  to  J4  ins.  in  diameter  is  bored  diagonally  downward 
through  the  bottom  of  the  angle  plate,  and  into  but  not  through 
the  base  of  the  rail.  The  drill  designed  for  this  purpose  has  a 
point  with  a  very  obtuse  angle,  and  as  it  penetrates  the  lower 
surface  of  the  plate  it  carries  down  a  burr  into  the  upper  surface 
of  the  rail.  As  the  hole  progresses  in  depth,  a  part  of  this  burr 
is  crowded  back  into  the  layer  of  rust  between  the  two  steel 
surfaces,  forming  a  telescope  joint  which  is  perfectly  smooth  on 
the  inside. 

ELECTRIC  LOCOMOTIVE  TRUCK NEW  PLASTIC  RAIL  BOND 

prevents  that  sudden  unpleasant  jerk  always  felt  when  the  ordi- 
nary truck  enters  a  curve  even  at  a  slow  speed. 

The  equalizing  bar  forms  a  part  of  the  swing  motion  and  is 
firmly  attached  at  its  center  to  the  spring  plank.  The  links  by 
which  it  is  carried  are  attached  to  the  wheel  piece  a  short  distance 
from  the  centers  of  the  journal  boxes.  The  hanging  of  these  links 
is  peculiar.  It  consists  of  a  large  bar  carrying  a  spring  seat  upon 
the  lower  end,  while  the  upper  post  terminates  in  a  square  head 
under  which  a  ball  or  hemisphere  is  finished  forming  with  a 
hemispherical  cup  in  the  solid  frame  a  ball  and  socket  joint.  The 
hole  beneath  is  made  sufficiently  large  to  allow  the  bar  the  re- 

quired swing.  This  construction  gives  an  extra  long  link,  as  no 
room  is  taken  up  by  the  hinge. 

Upon  the  spring  plank  there  are  two  sets  of  triple  elliptics. 
Quadruple  springs  would  have  been  preferable,  but  in  this  case 
the  contract  limited  the  wheel  base  to  6  ft.,  and  there  was  only 
room  for  the  triple  springs.  The  construction  gives  a  vertical 
elasticity  at  least  one-third  greater  than  that  obtained  with  the 
M.  C.  B.  standard  four-wheel  truck  with  the  same  load  carrying 
power. 

Stated  another  way,  it  means  that  a  wheel  must  rise  50  per 
cent  higher  or  fall  50  per  cent  lower  in  order  to  move  the  body 
of  the  car  the  same  distance  as  in  the  ordinary  passenger  truck. 
The  steadiness  of  these  trucks  under  the  action  of  the  brakes 

is  a  valuable  feature  which  railroad  men  will  appreciate.  On  ac- 
count of  the  changed  relationships  between  the  bearing  points, 

and  the  suspension  of  the  equalizers  at  the  ends  with  the  weight 
actually  central,  these  trucks  do  not  tilt  under  the  action  of  the 
brakes,  no  matter  how  hard  they  may  be  applied.  The  brake 
rigging  is,  of  course,  much  less  sensitive  to  wear  than  in  the  com- 

mon truck.  This  feature  also  under  some  circumstances  reduces 
the  liability  to  skidding. 

As  shown  in  the  engraving,  this  truck  is  substantially  the  form 

of  "Perfect"  truck  which  the  Brill  Company  recommend  for  pas- senger service  on  steam  roads.    It  is  fitted  with  the  M.  C.  B. 

The  drill  is  wet  with  a  solution  of  soda  and  water  instead  of 
oil,  so  as  to  prevent  the  trouble  which  sometimes  follows  the  use 
of  an  insulating  fluid  on  a  metal  contact  surface.  The  hole  is 
amalgamated  by  wetting  the  surfaces,  dropping  in  a  small  piece  of 
the  Edison  solid  alloy,  and  rubbing  it  around  with  a  pointed  piece 
of  hard  wood.  This  instantly  makes  a  layer  of  bright  silvering, 
which  will  not  rust,  nor  will  it  permit  the  steel  below  it  to  rust. 
To  further  seal  the  crack  between  the  angle  plate  and  the  rail, 

an  amalgamated  copper  tube  is  driven  in.  The  hole  is  then  partly 
filled  with  the  plastic  alloy,  which  adheres  to  the  silvered  sur- 

face of  the  steel  and  forms  a  conducting  path  of  very  low  resist- 
ance between  the  rail  and  the  angle  plate.  An  amalgamated  cop- 

per plug,  T  shaped  in  section,  seals  the  hole  and  completes  the 
circuit  btween  the  rail  and  angle  plate  by  dipping  into  the  plastic 
alloy.  The  angle  plate  may  move  ]4  of  an  inch  in  any  direction 
without  shearing  the  lower  end  of  plug,  and  merely  bends  the 
top  of  the  copper  tube  without  breaking  it.  Even  if  the  tube 
should  be  broken  and  a  portion  of  the  plastic  alloy  escape,  there 
would  be  enough  held  in  the  hole  in  rail  base  to  maintain  a  per- 

fect contact.  The  plug  has  a  filler  near  the  top,  into  which  a 
part  of  the  surface  of  the  rail  is  forced  by  a  hammer  blow  on  a 
blunt  chisel. 

It  is  stated  that  a  complete  joint  formed  by  one  pair  of  %  in. 
holes  in  the  angle  plate  has  four  times  the  conductivity  of  a  No. 
0000  copper  bond.  With  one  pair  of  %  in.  holes,  the  conductiv- 

ity is  said  to  be  double  that  of  the  ¥&  in.  hole.  As  the  plastic 
alloy  remains  soft,  no  harm  can  result  from  the  slight  motion  of 
rail  and  angle  plate  as  cars  pass  over.  For  rebonding  girder  rails 
with  angle  plates  that  are  wide  on  top,  the  hole  is  bored  through 
the  tram  of  the  rail  into  the  top  of  the  angle  plate.  The  details  of 
the  new  bond  are  well  shown  in  the  accompanying  illustration. 

  ■  t»»  —  

The  San  Mateo  Electric  Railway  of  San  Mateo,  Cal.,  has  an- 
nounced the  winners  in  its  semi-annual  merit  contest.  Five  motor- 

men  received  $10  apiece  and  five  conductors  $5  apiece. 

1 
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New  Geared  Air  Brake. 

The  Standard  Air  Brake  Company  has  been  working  for  some 
time  past  on  an  improved  axle-driven  air  brake  for  street  cars,  the 
chief  feature  of  which  is  that  the  compressor  is  in  operation  only 
such  a  part  of  the  time  as  is  required  for  actual  compression.  The 
system  maintains  the  air  pressure  required  and  automatically 
causes  the  air  compressor  to  start  and  stop  when  the  minimum 
or  maximum  pressure  is  reached. 

discharge  valves  are  in  the  cylinder  body  and  have  removable 
seats  to  facilitate  repairs.  The  suction  and  discharge  ports  are 
cored  to  one  inlet  and  one  outlet  respectively,  making  only  one 
connection  for  the  suction  and  one  for  the  discharge.  This  con- 

struction renders  the  pump  easy  of  access,  as  no  pipe  connections 
have  to  be  disturbed  in  examining  or  cleaning.  Under  the  suction 
valves  are  means  for  lifting  them  by  exhaust  air  just  before  the 
operating  mechanism  throws  the  clutch  into  engagement,  thus  re- 

lieving the  latter  at  that  instant  of  any  load,  so  the  strain  on  the 

FIG.  1.— PLAN  AND  SIDE  ELEVATION  OF  AIR  BRAKE  EQUIPMENT 

The  driving  mechanism  consists  of  a  split  gear  fastened  to  the 
car  axle.  This  gear  is  in  mesh  with  another  gear,  which  runs  free 
on  the  pump  shaft  and  also  forms  one  member  of  a  friction  clutch. 
The  latter  consists  of  a  series  of  plates,  half  of  which,  being  the 
drivers,  rotate  with  the  clutch  gear,  but  are  free  on  the  shaft, 
while  the  other  half,  placed  alternately  between  the  drivers,  rotate 
with  the  pump  shaft.    When  the  pressure  is  applied  the  plates  are 

FIG.  2— SECTION  AND  SIDE  ELEVATION  OF  PUMP 

clutch  when  thrown  in  contact  is  practically  nothing. 
The  governor.  Fig.  3,  consists  of  two  cylinders  of  different 

diameter  in  one  casting,  fitted  with  two  pistons,  the  larger  piston 
and  cylinder  being  twice  the  area  of  the  smaller.  In  the  center 
is  attached  the  shipoing  lever  for  operating  the  clutch. 

Above,  and  bolted  to  the  larger  cylinder,  is  the  valve  chamber 

FIG.  3.— GOVERNOR 

forced  together,  causing  the  pump  shaft  to  rotate,  but  without 
starting  shock.  The  pressure  is  applied  by  the  governor  by  means 
of  a  shipper,  yoke  and  collar  on  the  shaft.  The  casing  is  dust- 
proof,  and  contains  all  the  above  driving  parts  except  the  pump 
and  governor,  which  are  rigidly  bolted  to  it.    All  parts  run  in  oil. 

The  pump,  Fig.  2,  is  double  acting,  having  a  piston  cast  hollow 
and  in  one  piece,  within  which  is  the  crank,  crank  brass  and  ways. 
The  bearings,  subject  to  the  thrust  of  the  piston,  are  inside  and 
quite  beyond  the  reach  of  dust  to  cut  them  out.    The  suction  and 

of  the  governor  proper,  which  controls  the  air  to  the  larger  cylin- 
der of  the  operator.  Within  the  valve  chamber  is  a  brass  slide 

valve  attached  to  a  hollow  valve  stem,  one  end  of  which  is  a  pis- 
ton, against  which  the  air  pressure  in  the  chamber  acts  in  over- 

coming the  pressure  of  spring  within  the  hollow  valve  stem. 
The  air  pressure  is  always  in  the  smaller  cylinder,  which  holds 

the  clutch  in  contact,  and  is  also  at  all  times  in  the  valve  chamber 
acting  on  the  piston  against  the  spring.  When  the  air  pressure 
reaches  a  predetermined  maximum  pressure  it  overcomes  the  re 
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sistance  of  the  spring  and  moves  the  hollow  valve  stem,  which 
draws  with  it  the  slide  valve,  opening  a  port  which  permits  the 
air  from  the  valve  chamber  to  enter  the  larger  cylinder,  which, 
being  twice  the  area  of  the  smaller  one,  forces  the  shipping  lever 
in  the  opposite  direction,  consequently  disengaging  the  friction 
clutch,  and  the  pump  remains  at  rest.  When  the  air  pressure 
drops  to  a  predetermined  minimum  pressure  the  air  in  the  valve 
chamber  or  the  governor  has  not  pressure  enough  on  the  piston 

FIG.  4.— OPERATING  VALVE 

on  the  hollow  valve  stem  to  resist  the  force  of  the  spring,  conse- 
quently it  moves  back  in  the  opposite  direction,  drawing  the  slide 

valve  with  it  until  it  opens  the  port  from  the  large  cylinder  to  the 
exhaust.  The  air  pressure  which  held  the  clutch  out  of  engage- 

ment is  released,  and  since  the  air  pressure  is  always  on  the 
smaller  cylinder  this  throws  the  clutch  into  engagement  again, 
through  the  shipper  lever,  and  the  pump  recharges  the  reservoir 
to  maximum  pressure. 

The  reservoir  is  of  the  cold  weld  type,  of  a  suitable  size  to  fulfill 
the  requirements  of  the  service.  The  brake  cylinder  is  the  ordi- 

nary hollow  spindle  type,  attached  to  the  floating  lever.  The  lever- 
ages on  a  car  are  not  changed,  and  the  hand  brake  can  be  used 

just  the  same  as  though  no  air  brake  were  on  the  car. 
The  operating  valve  is  bolted  to  the  brake  cylinder  head,  which 

obviates  all  piping  for  this  purpose.  Formerly  it  was  the  custom 
to  place  an  operating  valve  on  each  platform,  which  required  two 
lines  of  pipe  the  whole  length  of  the  car.  In  the  present  method 
not  only  is  the  expense  less,  but  the  danger  from  leaky  pipe  con- 

nections is  entirely  obviated.  There  are  three  ports  under  the 
slide  valve,  a  small  port  for  service  stops,  a  large  port  for  emer- 

gency application  of  the  brakes  and  an  exhaust  port.  The  ex- 
haust from  the  brake  cylinder  therefore  performs  two  functions. 

The  platform  equipment  consists  of  a  J^-in.  cold-rolled  iron 
staff,  within  a  piece  of  i-in.  iron  pipe,  supported  by  the  dashrail, 
in  a  convenient  place  and  height  for  the  motorman.  On  top  is  a 
pressure  gage  and  immediately  under  it  is  the  handle  by  which 
the  motorman  manipulates  the  operating  valve.  This  handle 
moves  altogether  through  an  arc  of  180  degrees,  and  the  move- 

ment is  conveyed  to  the  operating  valves  by  means  of  a  rod, 
chain  and  bell-crank  lever  under  the  floor  of  the  car.  By  a  move- 

ment of  90  deg.  the  service  port  is  opened,  170  deg.  emergency. 
Special  attention  is  called  to  the  fact  that  the  compressor  is  in 

operation  only  a  very  small  percentage  of  the  car  mileage.  In 
Jersey  City  and  Brooklyn,  while  in  the  city  limits,  it  is  in  opera- 

tion less  than  one-quarter  of  the  time.  A  good  idea  of  the  time 
the  compressor  is  in  operation  in  interurban  traffic  is  given  on 

the  Consolidated  Traction  Company's  line  between  Jersey  City 
and  Newark,  known  as  the  "Plank  Road."  Between  the  two 
cities,  a  distance  of  about  five  miles,  very  few  stops  are  made, 
about  six,  so  that  in  25,000  ft.  the  compressor  is  in  operation  a 
distance  not  exceeding  400  ft. 

Patent  Decision  on  Motor  Suspension 

A  decision  was  rendered  last  month  in  the  United  States  Circuit 
Court  of  Appeals  for  the  Second  Circuit  in  the  case  of  the 
Sprague  Electric  Railway  &  Motor  Company  vs.  the  Union  Rail- 

way Company  and  Walker  Company.  The  appeal  was  from  a 
decree  of  the  Circuit  Court  for  the  Southern  District  of  New 
York,  which  adjudged  that  the  defendants  had  infringed  claims 
2,  6  and  9  of  letters  patent  No.  324,892,  dated  Aug.  25,  1885,  and 
issued  to  Frank  J.  Sprague  for  an  improved  electric  railway 
motor.  The  three  claims  which  it  was  claimed  had  been  infringed 
are  as  follows: 

2.  The  combination  of  a  wheeled  vehicle  and  an  electro-dynamic 
motor  mounted  upon  and  propelling  the  same,  the  field-magnet  of 

said  motor  being-  sleeved  upon  an  axle  of  the  vehicle  at  one  end, and  supported  by  flexible  connections  from  the  body  of  the  vehicle 
at  the  other  end,  substantially  as  set  forth. 

6.  The  combination,  with  a  wheeled  vehicle,  supported  upon  its 
axles  by  springs,  of  an  electro-dynamic  motor  flexibly  supported 
from  such  vehicle,  and  centered  upon  the  driving-axle  thereof, substantially  as  set  forth. 

9.  The  combination,  with  a  wheeled  vehicle,  of  an  electro-dy- 
namic motor  centered  upon  the  driving-axle  thereof  alt  one  end,  a 

spring-support  for  that  end  of  the  motor  from  the  truck  or  body 
of  vehicle,  and  relieving  axle  wholly  or  partly  of  dead-weight,  and 
a  spring  support  for  the  other  end  of  motor  from  the  truck  or  body 
of  vehicle,  substantially  as  set  forth. 
The  opinion  which  was  rendered  by  Judge  Shipman  was  that 

the  first  two  claims  were  infringed  by  the  defendants,  but  that 
the  last  was  not  infringed. 

Patent  Decision  on  Controllers 

Judge  Townsend,  in  the  Circuit  Court  for  the  District  of  Con- 
necticut, rendered  a  decision  last  month  in  the  case  of  the  Electric 

Car  Company  of  America  vs.  The  Hartford  and  West  Hartford 
Railroad  Company  et  al.,  infringement  being  alleged  of  patent 
No.  393,323.  The  owners  of  this  patent  are  the  General  Electric 
Company.  The  patent  in  question  covers  not  the  broad  subject  of 
series  parallel  control,  but,  in  changing  the  circuit  connections  of 
the  controlling  switch,  the  automatic  introduction  into  the  circuit 
of  "dead"  auxiliary  resistances.  Then  when  the  new  connection 
has  been  effected,  the  gradual  and  automatic  cutting  out  the 
resistance.  The  function  of  this  resistance  is  to  reduce  the  cur- 

rent flowing  so  that  at  the  time  of  making  a  change  in  the  motor 
connections  the  current  is  small  compared  with  what  it  would  be 
if  these  resistances  were  not  inserted. 

Of  the  several  claims  in  the  patent  upon  which  suit  was  brought 
seven  were  declared  not  infringed  and  two  as  infringed. 

Electric  Railway  Equipment  in  Mexico  and  Lisbon 

W.  B.  Rommel,  engineer  of  Wernher,  Beit  &  Company,  of 
London,  has  been  spending  a  short  time  in  New  York  during  the 
past  month,  perfecting  plans  for  the  electrical  equipment  of  a  sec- 

tion of  the  street  railway  system  of  Mexico,  which  is  owned  by 
the  company  of  which  he  is  the  engineer.  This  is  the  system  of 
which  H.  P.  Bradford  was  recently  appointed  general  manager  to 
take  the  place  of  T.  H.  McLean,  who  has  recently  resigned. 

The  amount  of  track  to  be  equipped  at  present  is  26  miles,  ex- 
tending over  about  15  miles  of  road.  The  line  is  the  most  im- 
portant of  those  owned  by  the  company,  and  extends  to  San 

Angel,  through  Mixcoae,  Tacubaya  and  Chepultepec  to  the  cen- 
ter of  the  City  of  Mexico,  whence  it  extends  on  the  other  side  of 

the  city  to  Guadalupe.  The  portion  of  the  line  within  the  city 
limits  for  about  8^4  miles  of  track  will  be  relaid  with  85  lb.,  7  in., 
three-quarter  grooved  rail,  mounted  on  creosoted  wood  ties.  Out- 

side the  city  the  present  T  rail  construction  will  be  used  for  the 
present.  The  company  will  equip  thirty-five  motor  cars  and  an 
equal  number  of  trail  cars,  of  which  twenty-eight  of  each  will  be 
used  in  regular  service  and  the  rest  kept  for  reserve.  The  motor 
cars  will  have  an  18  ft.  body  length,  will  be  mounted  on  single 
trucks  and  will  carry  first  class  passengers.  The  trail  cars  will 
be  used  for  carrying  second  class  passengers. 
The  company  will  erect  a  power  station  at  a  point  near  the 

middle  of  the  line  and  about  the  center  of  the  entire  system,  so 
that  it  will  be  a  desirable  point  for  power  distribution,  when  the 
present  animal  power  has  been  superseded  by  electric  motors. 
The  details  of  the  station  equipment  had  not  been  decided  upon 
at  the  time  of  going  to  press,  with  the  exception  of  the  engines, 
which  will  be  of  the  Mcintosh  &  Seymour  type.  They  will  be 
two  in  number,  cross  compound,  condensing,  running  at  100 
r.p.m.,  and  each  will  be  directly  connected  to  a  425  k.w.  generator. 
The  station  will  be  built  to  accommodate  the  other  units  as  soon 
as  they  are  needed. 

On  account  of  the  high  price  of  coal  in  the  City  of  Mexico,  ar- 
rangements have  been  made  for  equipping  one  of  the  boilers  with 

a  furnace  capable  of  burning  peat,  which  exists  in  large  quantities 
near  the  city.  If  this  proves  to  be  a  desirable  and  economical 
fuel,  the  furnaces  under  the  other  boilers  will  be  changed  from 
coal  burning  to  peat  burning. 
Wernher,  Beit  &  Company,  besides  their  large  holdings  in 

Transvaal  mining  properties,  have  also  important  tramway  inter- 
ests, and  control  a  number  of  lines  besides  those  in  the  City  of 

Mexico,  notably  the  tramway  systems  of  Lisbon,  Portugal,  Cape 
Town,  South  Africa,  and  Port  Elizabeth,  South  Africa.  The  two 
latter  lines  are  electrically  equipped,  and  were  described  in  the 

April  issue  of  the  "Street  Railway  Journal."  The  Lisbon  system is  still  operated  by  mule  power,  but  its  electrical  equipment  is 
contemplated  during  the  early  future,         .  , 
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Personal 

MR.  J.  B.  SPEED  has  resigned  his  office  as  President  of  the 
Louisville  Railway  Company,  of  Louisville,  Ky. 
MR.  EMERSON  McMILLIN  has  resigned  the  Presidency  of 

the  Columbus  (O.)  Street  Railway  Company. 
MR.  H.  H.  HILBORN  has  been  appointed  manager  of  the 

Berlin  &  Waterloo  Street  Railway  Company,  of  Waterloo,  Ont. 
MR.  W.  B.  POTTER,  chief  engineer  of  the  General  Electric 

Company,  sailed  for  Europe  last  month  on  the  steamer  Cam- 
pania. 
MR.  CHARLES  H.  STOLL,  formerly  president  of  the  Pas- 

senger &  Belt  Railway  Company,  of  Lexington,  Ky.,  has  re- 
signed his  position  and  will  move  to  New  York. 

MR.  H.  F.  PARSHALL,  consulting  engineer,  of  London, 
England,  is  about  to  take  a  much  needed  vacation  for  a  month 
or  so.    He  will  probably  go  to  Scotland  or  Switzerland. 
MR.  T.  M.  STEGER,  until  recently  president  of  the  Nashville 

Street  Railway  Company,  has  resigned  that  position  and  will  be 
succeeded  by  Mr.  L-  D.  Tyson,  formerly  vice-president  of  the 
company. 
MR.  GEORGE  S.  WHIPP,  formerly  with  the  Lewis  &  Fowler 

Manufacturing  Company,  and  recently  engaged  as  an  independent 
contractor,  has  now  connected  himself  with  the  Cambria  Iron 
Company,  and  will  make  his  headquarters  in  New  York. 
MR.  CHARLES  Y.  FLANDERS,  who  is  very  well  known 

among  street  railway  men,  has  associated  himself  with  the  St. 
Louis  Car  Company,  of  St.  Louis,  Mo.  Mr.  Flanders  was  form- 

erly connected  with  Morris  Tasker  &  Company,  of  Philadelphia, 
Pa.,  and  he  takes  with  him  the  best  wishes  of  his  friends. 
MR.  E.  R.  RICHARDS,  First  Lieutenant  First  Infantry,  N.  G. 

of  Missouri,  the  representative  of  the  J.  A.  Fay  &  Egan  Com- 
pany in  St.  Louis,  having  been  called  out  with  his  regiment,  Mr. 

John  B.  Temple  has  been  sent  from  Cincinnati  to  take  his  place, 
and  Mr.  Phillip  J.  Fraker  has  been  called  from  Buffalo  to  Cincin- 

nati to  take  the  place  vacated  by  Mr.  Temple. 
MR.  F.  O.  RUSLING,  formerly  manager  of  the  Rochester 

Railway  Company,  and  previously  superintendent  of  the  Buffalo 
Railway  Company,  has  been  appointed  General  Manager  of  the 
Chicago  &  Milwaukee  Electric  Street  Railway  Company,  operat- 

ing between  Evanston,  111.,  and  Waukegan.  Mr.  Rusling  was  re- 
cently offered  the  position  of  manager  of  the  Port  Elizabeth  Elec- 

tric Railway  Company,  of  Port  Elizabeth,  South  Africa,  but  in  its 
place  accepted  the  position  which  he  now  holds. 
MR.  FRANK  D.  RUSSELL  has  recently  accepted  the  position 

of  vice-president  of  the  Rochester  Car  Wheel  Works.  Mr.  Rus- 
sell is  very  well  known  throughout  street  railway  circles,  and  his 

many  friends  will  hear  with  pleasure  of  his  advancement.  He  is 
well  acquainted  with  the  needs  of  electric  railways,  having  had 
both  a  theoretical  and  practical  training:  he  was  for  a  number  of 
years  connected  with  the  John  Stephenson  Company,  Ltd.,  of 
New  York,  and  was  also  for  some  time  associated  with  the  "Street 
Railway  Journal." 
MR.  SIDNEY  WEBB,  one  of  the  leading  progressive  mem- 

bers of  the  London  County  Council,  has  been  in  America  for 
some  weeks,  partly  for  rest  and  recuperation  and  partly  with  the 
intention  of  studying  local  and  municipal  government,  and  street 
railway  results  applicable  to  the  tramway  situation  in  London. 
Mr.  Webb  is  widely  known  in  Great  Britain  both  as  a  speaker 
and  a  writer,  and  was  accompanied  by  his  equally  well-known 
wife  (formerly  Miss  Beatrice  Potter),  whose  literary  and  other 
work  is  well  known  on  both  sides  of  the  Atlantic. 

MR.  T.  J.  MINARY,  general  manager  of  the  Louisville  Rail- 
way Company,  will  hereafter  fill  the  office  of  president  of  that 

company,  as  well  as  general  manager.  Mr.  Minary  was  born  at 
Versailles,  Ky.,  in  1850,  and  moved  to  Louisville  in  1869.  In 
1872  he  was  chosen  secretary  of  the  Central  Passenger  Railway 
Company,  and  four  years  later  was  made  general  manager.  In 
this  position  he  displayed  great  executive  ability,  and  on  the 
consolidation  of  the  five  companies  into  the  Louisville  Railway 

Company,  owning  and  operating  all  the  street  railway  lines  in 
that  city,  he  was  chosen  general  manager  of  the  new  company. 

Mr.  Minary's  many  friends  in  the  street  railway  field  extend  to 
him  their  hearty  congratulations  on  his  advancement. 

Obituary 

MR.  CHARLES  B.  PRATT,  President  of  the  Worcester 

(Mass.)  Consolidated  Street  Railway  Company,  died  at  his  home 
on  May  10,  1898.   Mr.  Pratt  was  born  in  Lancaster,  Mass.,  in  1824, 

and  has  been  prominent  in  Massachusetts  political  and  commercial 
circles  for  many  years.  For  three  years,  from  1877  to  1879,  he 
was  Mayor  of  Worcester.  He  was  President  of  the  First  Na- 

tional Insurance  Company,  a  director  in  the  First  National  Bank 
and  for  many  years  was  president  of  the  Worcester  Agricultural 
Society.  He  had  been  a  member  of  both  branches  of  the 
Worcester  City  Council  and  of  both  branches  of  the  Legislature. 

AMONG  THE  MANUFACTURERS 

D.  W.  PHELAN,  of  New  York  City,  is  supplying  all  the 
poles  for  the  Green  County  Traction  Company,  of  Coxsackie, N.  Y. 

FORD,  BACON  &  DAVIS,  the  firm  of  engineers,  have  moved 
their  New  York  office  from  the  St.  Paul  Building  to  149  Broad- way. 

ROBERT  A.  KEASBEY,  manufacturer  of  the  well  known 
Magnesia  sectional  covering,  has  recently  moved  his  place  of 
business  to  83  Warren  Street,  New  York. 
THE  PAIGE  IRON  WORKS,  of  Chicago,  have  been  running 

for  two  months  day  and  night,  work  not  being  discontinued  from 
7  o'clock  Monday  moj-ning  until  5  o'clock  Saturday  evening. 
PATTERSON,  GOTTFRIED  &  HUNTER,  Limited,  of  New 

York  City,  dealers  in  machinery,  metals,  hardware  tools  and 
supplies,  are  sending  to  the  trade  an  attractive  poster  calling  at- 

tention to  their  goods. 
THE  AMERICAN  ELECTRICAL  WORKS,  of  Providence, 

R.  I.,  manufacturers  of  bare  and  insulated  electric  wires,  are 
sending  to  their  friends  a  souvenir  of  Memorial  Day  in  the  shape 
of  a  handsome  steel  plate  engraving  of  Abraham  Lincoln. 
FOR£E  BAIN,  of  Chicago,  111.,  is  sending  to  his  friends  a  lit- 
tle book  of  useful  information.  Mr.  Bain  is  a  consulting  engineer 

and  registered  solicitor  of  patents,  and  is  well  known  in  electric 
railway  circles.    He  has  his  offices  in  the  Monadnock  Block. 
THE  CAHALL  SALES  DEPARTMENT,  of  Pittsburgh,  Pa., 

has  received  an  order  from  the  Lorain  Wheel  Company  of  Lorain, 
O.,  for  10,500  h.p.,  three  tube  boilers  of  the  Cahall  make.  Two 
thousand  five  hundred  h.p.  of  these  boilers  will  be  equipped  with 
the  Cahall  chain  grate  stoker. 
CRANE  COMPANY  of  Chicago,  through  its  representative, 

G.  A.  Hurd,  has  recently  secured  orders  for  high-pressure  valves, 
extra  heavy  pipe  valves  and  fittings  from  the  North  American 
Chemical  Company  at  Bay  City,  Mich.,  and  the  Mattheissen  & 
Hegler  Zinc  Company,  La  Salle,  111. 
THE  STILLWELL-BIERCE  &  SMITH-VAILE  COM- 

PANY have  moved  their  New  York  office  to  141  Broadway, 
room  909,  where  all  callers  will  receive  a  cordial  welcome,  and 
where  full  information  concerning  the  well  known  products  of 
this  company  will  be  cheerfully  given. 
THE  JOSEPH  DIXON  CRUCIBLE  COMPANY,  of  Jersey 

City,  N.  J.,  is  making  a  graphite  that  is  particularly  well  adapted 
to  the  lubrication  of  gas  engine  cylinders.  This  graphite  has 
been  in  use  for  some  time  in  the  shops  of  the  Pennsylvania  Rail- 

road Company,  at  Sharon,  Pa.,  and  the  officers  in  charge  are  very 
high  in  their  praise  of  it. 
THE  HOPPES  MANUFACTURING  COMPANY,  of 

Springfield,  O.,  announces  that  its  new  catalogue  describing  the 
Hoppes  separators  and  oil  eliminators  is  almost  ready  for  distri- 

bution. These  separators  are  described  in  another  column  of 
this  issue,  and  the  catalogue  will  undoubtedly  be  of  great  interest 
to  steam  users  everywhere. 
THE  COMMUTATOR  COMPANY,  of  Minneapolis,  Minn., 

has  been  compelled  to  enlarge  its  plant  to  over  double  its  former 
capacity  within  the  past  six  months,  owing  to  its  increase  of  busi- 

ness. This  company  has  also  made  several  changes  and  im- 
provements in  its  processes,  and  if  there  is  anything  wanted  made 

of  copper  the  company  is  prepared  to  furnish  it. 
THE  DEARBORN  DRUG  &  CHEMICAL  WORKS,  of 

Chicago,  111.,  has  recently  issued  a  series  of  small  pamphlets  de- 
scriptive of  the  oils,  lubricants  and  compounds  which  it  sup- 

plies. These  pamphlets  are  unusually  artistic  and  contain  a 
great  deal  of  very  interesting  and  valuable  reading  matter  on  the 
subject  of  oils,  greases,  vegetable  compounds,  etc. 
LITTLEFIELD  &  MEYSENBURG,  of  Chicago,  111.,  in  addi- 

tion to  handling  rails,  special  work,  etc.,  for  the  Johnson  Com- 
pany, have  taken  the  agency  for  this  company's  steel  motors,  and 

have  added  to  their  selling  force  William  D.  Ray,  formerly  super- 
intendent of  the  New  Whatcomb  (Wash.)  Street  Railway,  and 

author  of  "Practical  Application  of  Dynamo  Electric  Machinery," etc. 
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FRANK  C.  PATTEN,  of  Sycamore,  Ilk,  owner  and  manager 
of  the  Poorman's  Axle  Grease  Company,  of  that  city,  is 
making  a  specialty  of  high  grade  grease  for  the  use  of  electric 
railway  companies,  and  will  send  samples  free  of  charge  to  any 
railway.  Mr.  Patten  claims  a  number  of  strong  features  for  this 
grease  and  is  receiving  a  number  of  fine  testimonials  from  users 
of  it. 

THE  W.  T.  VAN  DORN  COMPANY  of  Chicago  reports 
good  orders  from  the  West  Chicago  Street  Railway  Company, 
the  Kings  County  Elevated  of  Brooklyn,  N.  Y.;  Glasgow  Street 
Railway,  Glasgow,  Scotland,  and  sixty-two  car  orders  from  Omaha 
Street  Railway,  Omaha,  Neb.  Mr.  Van  Dorn  says  that  he  has 
booked  a  large  number  of  foreign  orders  to  be  shipped  later  in 
ihe  season. 

WILLIAM  S.  TURNER,  electrical  and  mechanical  engineer, 
of  New  York  City,  has  moved  his  office  from  No.  i  Nassau 
Street  to  the  Washington  Life  Building,  141  Broadway,  New 
York.  Mr.  Turner  makes  a  specialty  of  furnishing  specifications, 
plans,  estimates,  tests,  reports,  etc.,  on  electric  traction  plants, 

electric  lighting  plants,  power  transmission  plants  and  installa- 
tions of  steam  engineering  of  every  kind. 

THE  WESTERN  ELECTRIC  COMPANY,  of  Chicago,  Ill- 
has  issued  its  catalogue  of  electric  light  supplies  for  the  season 
of  1898.  This  catalogue  makes  a  volume  of  considerable  size, 
containing  555  pages,  and  is  substantially  bound  in  cloth  covers. 
It  contains  price  lists  and  illustrations  of  nearly  every  appliance 
which  is  required  in  a  power  station  or  on  the  line.  A  complete 
index  adds  greatly  to  the  volume  of  the  catalogue. 

THE  GENERAL  ELECTRIC  COMPANY  has  issued  a  very 
artistic  catalogue  giving  descriptive  details  and  prices  of  the  G. 
E.  lightning  arresters.  The  pamphlet  gives  first,  the  essential 
points  which  are  necessary  in  any  lightning  arrester,  and  then 
describes  in  detail  the  many  different  types  of  station  and  line 
lightning  arresters  which  the  General  Electric  Company  manu- 

factures. On  the  fly  leaf  of  the  pamphlet  is  a  very  fine  half  tone 
reproduction  of  a  flash  of  lightning. 
THE  WILLIAMS  RAIL  JOINT  COMPANY  of  Chicago. 

111.,  is  equipping  a  Southern  road  with  its  truss  rail  joint,  and 
has  made  the  first  shipment  of  300  on  an  order  for  1000  joints. 
This  order  was  secured  as  a  result  of  the  use  of  sample  joints  by 
the  purchasing  company.  Trial  joints  are  in  use  on  a  number  of 
other  roads  and  are  giving  good  satisfaction,  proving  to  be  all 

that  is  claimed  for  them.  This  joint  was  described  in  the  "Street 
Railway  Journal"  for  August,  1897. 
WINTHROP  G.  NORRIS  &  COMPANY,  of  Boston,  Mass., 

have  taken  the  contract  to  build  and  equip  the  Fitchburg  &  Sub- 
urban Street  Railway,  which  will  run  from  Fitchburg  to  Leomin- 

ster, Mass.,  a  distance  of  five  miles.  It  is  expected  this  road 
will  be  in  operation  by  July  1,  1898.  This  company  is  also  en- 

gaged upon  drawing  uo  plans  for  the  power  station  of  the  Clinton 
&  Worcester  Railway,  of  Clinton,  Mass.  This  road  is  also  ex- 

pected to  be  in  operation  within  a  short  time. 

STONE  &  WEBSTER,  of  Boston,  have  recently  made  ar- 
rangements with  S.  Homer  Woodbridge,  by  which  his  business 

of  heating,  ventilating  and  sanitary  engineering  will  hereafter  be 
intimately  associated  with  their  own  electrical  engineering  work. 
This  arrangement  has  been  made  in  order  that  this  firm  may  be 
able  to  make  the  entire  installation  of  mechanical,  electrical  and 

sanitary  apparatus  for  a  building.  Mr.  Woodbridge's  office  will be  with  Stone  &  Webster,  at  4  Postoffice  Square,  Boston. 
DAVID  C.  SANFORD,  of  Bridgeport,  Conn.,  is  making  a 

specialty  of  supplying  solid  babbitt  bearings.  In  these  bearings, 
the  composition  is  so  proportioned  that  the  greatest  degree  of 
hardness  is  secured  without  the  loss  of  strength  and  toughness, 
which  are  so  essential  to  withstand  the  many  severe  shocks  mo- 

tors are  subject  to.  These  bearings  have  a  number  of  advan- 
tages, one  feature  that  is  particularly  worthy  of  note  being  the 

oil  ways,  which  are  all  cast  in  and  are  much  truer  and  cleaner  than 
they  can  be  cut  with  a  drift. 
THE  RIDGELY  &  JOHNSON  TOOL  COMPANY,  of 

Springfield,  111.,  manufacturers  of  valveless  pneumatic  tools  for 
riveting,  chipping,  beading  flues,  cutting  staybolts,  chipping  iron 
and  steel  castings,  stone  cutting,  carving  and  lettering,  etc.,  has 
published  a  new  catalogue  describing  these  different  tools.  This 
company  makes  a  specialty  of  supplying  high  grade  pneumatic 
hammers  of  any  size  desired.  The  catalogue  contains  many  views 
of  the  Ridgely  &  Johnson  tools  and  shows  the  method  of  apply- 

ing them  in  actual  work. 

THE  FOSTER  ENGINEERING  COMPANY,  of  Newark, 
N.  J.,  is  sending  to  its  friends  and  customers  its  new  catalogue 
describing  the  Foster  pressure  regulator  pump,  speed  governor 

pump  regulator",  and  the  different  types  of  valves  which  it  manu- 
factures, including  an  automatic  safety  top  valve  damper  regu- 

lator, relief  valve  inside  boiler  check  and  other  high  grade  spe- 
cialties for  steam,  water,  gas  or  air.  The  catalogue  contains  a 

number  of  very  clear  drawings  and  diagrams  showing  in  detail 
the  construction  of  these  different  appliances. 
THE  B.  F.  STURTEVANT  COMPANY,  Boston,  Mass.,  has 

issued  its  catalogue  No.  103  showing  many  views  of  the  Sturte- 
vant  engines  for  electric  lighting  and  street  railway  plants,  and 
general  high  grade  work.  This  company  has  devoted  itself  ex- 

clusively for  many  years  to  the  careful  designing  and  developing 
of  an  extensive  line  of  small  compact  and  high  grade  engines  to 
fulfil  all  requirements.  That  it  has  succeeded  in  this  work,  the 
company  claims,  is  proven  by  the  fact  that  over  6000  of  its  en- 

gines of  various  types  have  been  sold  since  it  entered  the  field. 
THE  ALLEN  &  MORRISON  BRAKE  SHOE  COMPANY 

of  Chicago  on  April  6  placed  test  shoes  on  the  Metropolitan 
Street  Railway  of  Kansas  City.  On  May  10,  after  running  35 
days,  full  time,  an  examination  showed  only  ̂   in.  wear,  indicating 
that  the  life  of  the  shoes  will  be  six  months  for  that  service.  Sixty 
day  tests  on  a  steam  road  show  the  shoes  one-half  worn  out  and 
still  good  for  six  to  eight  weeks  more.  Shoes  are  now  in  service 
on  the  Baltimore  &  Ohio  and  Northern  Michigan  railroads,  and 
on  cars  of  the  Wagner  Car  Company.  Further  tests  will  be  re- 

ported in  these  columns. 
THE  JACKSON  &  SHARP  COMPANY,  of  Wilmington, 

Del.,  has  recently  received  an  order  for  a  number  of  open  and 
closed  cars  from  the  Pensacola  (Fla.)  Electric  Terminal  Rail- 

way Company,  and  has  shipped  two  39-ft.  double  truck  closed  car 
bodies  for  suburban  service  to  the  Rochester  Railway  Company, 
Rochester,  N.  Y.  In  addition  to  these  orders  this  company 
has  also  shipped  cars  to  Asheville,  N.  C. ;  Harrisburg,  Pa.,  a 
number  of  very  handsome  closed  cars  to  the  Newport  Street 
Railway,  Newport,  R.  I.,  and  to  the  Black  River  Traction  Com- 

pany, Watertown,  N.  Y. 
THE  CENTRAL  ELECTRIC  COMPANY,  of  Chicago,  in 

removing  to  its  new  quarters,  264-266-268-270  Fifth  Avenue,  is 
much  more  conveniently  located  than  before,  especially  as  regards 
shipping  facilities.  In  the  new  location  the  company  has  more 
than  23,000  sq.  ft.  of  floor  space,  and  by  means  of  careful  arrange- 

ment the  capacitv  of  this  space  is  almost  doubled.  The  company 
is  issuing  a  very  neat  folder  to  the  trade,  which  gives  a  complete 
list  of  the  ships  of  the  United  States  and  Spanish  navies,  date 
when  built,  displacement,  indicated  horse  power,  armament  and 
speed.  This  information  will  be  of  interest  especially  at  this  time, 
and  will  gladly  be  sent  on  application. 
THE  W.  R.  GARTON  COMPANY,  of  Chicago,  has  recently 

moved  into  the  Ashland  Block,  where  it  has  secured  handsome 
and  commodious  quarters.  This  company  has  now  completed 
arrangements  for  a  very  full  set  of  agencies  so  that  now  it  is 
able  to  supply  almost  everything  which  street  railway  companies 
require  in  the  operation  of  their  lines.  Among  the  manufacturers 
for  whom  Mr.  Garton  will  act  as  representative  are  the  Duquesne 
Forge  Company,  of  Rankin  Station,  Pa.,  manufacturers  of  forged 
steel  gears  and  pinions,  and  the  Central  Union  Brass  Company,  of 
St.  Louis,  the  well  known  producer  of  overhead  materials,  car 
trimmings,  bearings,  etc. 
WILLIAM  H.  CAMPBELL,  of  New  York  City,  makes  a 

specialty  of  street  railway  transfer  tickets  and  punches.  The 
Campbell  transfer  ticket  is  printed  on  excellent  paper  of  various 
colors,  and  they  are  furnished  in  books,  pads  or  packages,  num- 

bered or  unnumbered,  as  desired.  They  are  also  made  in  several 
different  styles  both  for  conductors  and  transfer  agents,  adding  or 
eliminating  any  special  features  as  required.  The  larger  or  con- 

ductors' form  may  be  printed  so  as  to  be  good  at  all  or  every 
point  on  the  line  for  several  days  in  the  year.  The  smaller  one 
or  transfer  agents'  ticket  is  good  at  one  point  only  and  for  the 
day  printed  thereon.  It  is  claimed  that  these  forms  are  no  in- 

fringement of  any  existing  patent. 

JOHN  A.  ROEBLING'S  SONS  COMPANY,  of  Trenton, 
N.  J.,  has  recently  supplied  to  the  Western  Union  Telegraph 
Company  a  cable  for  the  transmission  of  telegraphic  messages  be- 

neath the  waters  of  Puget  Sound  between  Port  Angeles  and  Vic- 
toria. The  most  notable  fact  about  the  cable  is  its  great  length, 

being  29  miles  long,  with  but  a  single  splice.  The  entire  cable 
weighs  421,080  lbs.,  and  was  manufactured  at  about  the  rate  of 
one  mile  a  day.    This  is  one  of  the  longest  cables  ever  manu- 
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factnred,  and  it  reflects  great  credit  upon  the  Roebling  Company 
that  not  a  single  flaw  was  detected  in  it  when  completed.  This 
company  is  also  now  at  work  on  several  submarine  cables  for  the 
United  States  Government  which  will  be  used  in  harbor  defenses. 

THE  CHRISTENSEN  ENGINEERING  COMPANY,  of 
Milwaukee,  Wis.,  has  recently  completed  arrangements  with  R. 
W.  Blackwell,  of  London,  for  handling  its  apparatus  in  the 
United  Kingdom.  The  liveliest  interest  has  been  expressed 
abroad  in  the  apparatus  of  this  company,  and  its  managers  real- 

ize the  necessity  of  furnishing  facilities  for  supplying  the  orders 
which  must  come  from  European  tramway  companies.  The 
company  believes  in  supplying  all  railway  companies  using  its 
brakes  with  very  clear  instructions,  which  can  be  given  to  the 
motormen  to  enable  them  to  fully  understand  the  construction 
and  operation  of  its  apparatus.  It  has  therefore  prepared  a  num- 

ber of  catalogues  which  make  the  handling  of  its  apparatus  by  the 
motormen  very  easy. 
EUGENE  MUNSELL  &  COMPANY  and  the  Mica  Insulator 

Company,  of  New  York  and  Chicago,  have  completed  arrange- 
ments with  the  George  Worthington  Company,  of  Cleveland, 

whereby  the  latter  company  will  handle  both  "Mica"  and  "Mican- 
ite."  Its  territory  includes  the  city  of  Cleveland  and  some  eight  or 
ten  of  the  adjoining  counties.  A  large  stock  of  India  and  amber 
"Mica,"  in  the  sheet  and  segments  for  railway  motors,  as  well  as 
"Micanite"  plate,  segments,  rings,  cloth,  paper,  etc.,  will  be  car- 

ried by  the  George  Worthington  Company  to  supply  the  elec- 
trical trade  in  its  section.  This  is  an  important  step  in  the  right 

direction,  and  the  trade  in  Cleveland  and  vicinity  will  appreciate 
the  fact  that  this  stock  has  been  placed  in  the  hands  of  so  large  a 
company,  which  has  excellent  facilities  for  making  prompt  de- 
livery. 

THE  WESTINGHOUSE  ELECTRIC  &  MANUFACTUR- 
ING COMPANY,  of  Pittsburg,  Pa.,  is  to  supply  the  electrical  ap- 

paratus for  the  new  plant  of  the  Detroit,  Ypsilanti  &  Ann  Arbor 
Railway  Company,  consisting  of  four  300-h.p.  generators,  three 
booster  switchboards  and  ten  car  equipments,  including  forty  so- 

li.p.  motors.  The  Westinghouse  Company  is  also  to  furnish  the 
apparatus  for  the  new  equipment  of  the  Lewiston  (Maine),  Bruns- 

wick &  Bath  Railroad.  Generators  to  supply  alternating  and 
direct  currents  simultaneously  are  to  be  located  at  Brunswick, 
Maine,  the  initial  installation  being  1000  h.p.  Direct  current  is  to 
be  used  at  the  sections  of  railroad  in  and  about  Brunswick,  and 
alternating  current  is  stepped  up  to  10,000  volts  and  transmitted 
to  sub-stations  at  Lewiston,  Bath  and  Lishen  Falls.  Here  West- 

inghouse rotaries  transform  it  to  supply  different  trolley  feeders. 

THE  W.R.GARTON  COMPANY,  of  Chicago,  which  concern 
succeeds  W.  R.  Garton  of  Chicago,  is  doing  a  splendid  business. 
As  an  example,  within  the  last  thirty  days  it  has  several  times 
turned  over  a  goodly  sized  stock  of  various  materials.  This  com- 

pany has  a  very  large  line  of  specialties,  and  is  representing  some 
of  the  best  concerns  in  the  country.  Its  line  is  so  complete  that 
it  is  prepared  to  furnish  materials  to  railway,  electric  light  and 
power  companies  upon  demand.  This  company  has  also  been 
very  successful  in  the  closing  of  some  very  good  yearly  contracts 
for  Raster  carbon  rheostats,  and  has  also  received  some  very 
goodly  sized  orders  for  Keystone  instruments.  It  has  been  equal- 

ly successful  in  the  placing  of  some  good  contracts  for  Garton 
arresters.  It  has  been  permitted  thus  far  in  the  short  space  of 
time  it  has  been  in  the  business  to  send  some  large  orders  to  nearly 
every  manufacturer  whom  it  represents,  and  it  is  about  closing 
some  very  nice  contracts  for  specialties,  which  promises  great 
things  for  the  future.  This  company  also  has  an  excellent  line 
of  overhead  materials,  manufactured  by  the  Central  Union  Brass 
Company.  M.  M.  Wood,  who  originated  the  materials  sold  by 
one  or  two  of  the  largest  concerns  in  the  country,  has  developed  a 
very  unique  line  of  overhead  material  for  the  Central  Union  Brass 
Company. 

THE  SPRAGUE  ELECTRIC  COMPANY,  of  New  York 
City,  is  running  its  works  at  Thirty-fourth  Street,  New  York,  day 
and  night  upon  contracts  for  interior  conduit  and  Lundell  power 
motors  for  the  United  States  Government.  The  interior  conduit 
manufactured  by  the  Sprague  Company  is  now  the  standard  of 
the  United  States  Government,  and  it  is  used  not  only  upon  a 
large  number  of  war  ships  and  cruisers,  but  upon  many  of  the 
improvised  cruisers  recently  called  into  service  for  scouts,  torpedo 
boats  and  coast  defence  ships.  The  Sprague  Company  is  also 
filling  a  number  of  orders  for  the  Sprague  elevator  for  the  Gov- 

ernment printing  office  at  Washington.  This  is  a  duplicate  order, 
and  was  given  after  a  severe  test  of  the  elevator  already  installed! 
The  Sprague  Company  is  also  filling  a  number  of  large  orders 
from  foreign  countries,  including  a  large  number  of  Lundell 

fan  motors  for  India  and  Japan,  and  a  number  of  electric  motors 
which  will  drive  by  direct  connection  several  machines  in  a  well 
known  electrotyping  and  stereotyping  plant  in  Berlin,  Germany. 
THE  AMERICAN  BRAKE  SHOE  COMPANY,  of  Chicago, 

111.,  is  now  the  owner  of  the  Diamond  S.  brake  shoe  patents,  and 
has  been  incorporated  for  the  purpose  of  maintaining  a  careful  in- 

spection of  the  product  of  all  the  licensees  under  the  Diamond  S. 
patents,  for  the  purpose  of  insuring  uniformity  throughout  the  en- 

tire country,  and  of  securing  to  the  railroad  companies  using 
these  shoes  a  continuance  of  the  good  results  obtained  from  the 
Diamond  S.  shoes  manufactured  by  the  Sargent  Company.  It  is 
also  intended  to  provide  inspection  of  brake  shoes  in  service  for 
the  purpose  of  giving  the  railroad  companies  the  benefit  of  the 
services  of  experts  in  this  branch  of  railroad  equipment.  Many 
inquiries  as  to  the  Diamond  S.  shoe  from  parts  of  the  country 
remote  from  Chicago  have  been  received  by  the  Sargent  Com- 

pany. The  following  licensees  are  now  prepared  to  fill  orders,  and 
the  American  Brake  Shoe  Company  is  in  a  position  to  guaran- 

tee that  their  product  will  be  of  uniform  excellence.  The  licen- 
sees are:  The  Sargent  Company,  offices:  Old  Colony  Building, 

Chicago,  111.;  Security  Building.  St.  Louis,  Mo.;  Endicott  Ar- 
cade, St.  Paul,  Minn.;  537  Mission  street,  San  Francisco,  Cal. 

The  Ramapo  Iron  Works,  offices:  Hillburn,  N.  Y. ;  Havemeyer 
Bldg.,  New  York,  N.  Y.;  Parker  &  Topping,  offices:  Endicott 
Arcade,  St.  Paul,  Minn.,  Albina  Foundry,  Portland,  Ore.  Cen- 

tral Brake  Shoe  Company,  offices:  Ellicott  Square,  Buffalo,  N. 
V.;  Havemeyer  Bldg.,  New  York,  N.  Y. 
THE  HAZELTON  BOILER  COMPANY,  of  New  York, 

which  is  the  sole  proprietor  and  manufacturer  of  the  Hazelton  or 
porcupine  boiler,  has  orders  from  the  following  concerns:  Good- 
year's  India  Rubber  Glove  Manufacturing  Company,  Naugatuck, 
Conn.,  two  boilers  (third  and  fourth  orders) ;  the  New  York 
Mutual  Gas  Light  Company,  New  York  City,  two  boilers  (eighth 
and  ninth  orders) ;  the  People's  Gas  Improvement  Company, 
Trenton,  N.  J.,  two  boilers;  the  South  Middlesex  Street  Railway 
Company,  South  Framingham,  Mass.,  one  boiler  (third  order); 
A.  H.  &  C.  B.  Ailing,  woolen  manufacturers,  Derby,  Conn.,  one 
boiler;  the  Greenfield  Electric  Light  &  Power  Company,  Green- 

field, Mass.,  one  boiler  (second  order);  the  Brooklyn  Union 
Gas  Company,  Brooklyn,  N.  Y.,  two  boilers  (eighth  and  ninth 

orders);  and  three  boilers  for  M.  Guggenheim's  Sons  for  their 
smelting  works  at  Monterey,  Mexico.  Nearly  all  of  the  above 
boilers  will  be  equipped  with  a  very  complete  brick-lined  steel 
jacket,  with  square  furnace  and  square-grate  surface,  lately  int-o- 
duced  to  public  use  by  the  Hazelton  Boiler  Company.  This  steel 
jacket  with  square  furnace  forms  a  unique  and  very  neat  setting; 
and  the  firing  front  is  embellished  by  an  entablature  or  cornice, 
with  fluted  castiron  pilasters,  rendering  the  general  effect  of  the 
entire  structure  very  attractive.  A  battery  of  these  boilers,  placed 
side  by  side,  presents  one  continuous  firing  front  the  entire  length 
of  the  battery,  and  is  a  most  convenient  arrangement  for  firing 
and  cleaning,  while  it  is  claimed  more  horse  power  of  this  type 
of  boiler  can  be  placed  upon  the  same  ground  area  than  would 
be  possible  with  any  other  kind  of  boiler.  The  Hazelton  Boiler 
Company  carries  a  considerable  stock  of  large  boilers,  in  units 
of  200,  250  and  300  h.p.,  which  it  is  constantly  adding  to.  as  the 
three  sizes  named  are  most  popular  with  its  customers.  The 
intelligent  steam  user  of  the  present  day  finds  that  the  best  boiler, 
even  though  its  initial  price  may  be  somewhat  higher  than  that 
of  the  ordinary  boiler,  in  the  end  always  proves  the  best  pur- 

chase. The  Hazelton  boiler,  after  a  test  of  nearly  eighteen  years, 
has  made  an  enviable  record,  and  commands  the  highest  approval of  its  many  users.   ^  

New  Publications 

Directory  of  Directors  in  New  York  City.    600  pages.  Price, 
$3.00.    Published  by  the  Audit  Company,  New  York. 
This  directory  gives  the  names  and  addresses  of  directors 

as  well  as  the  names  of  the  companies  with  which  they  are  con- 
nected and  bears  evidence  of  having  been  most  carefully  compiled. 

Fatigue  of  Metal  in  Wrought  Iron  and  Steel  Forgings,  by  H.  F. 
J.  Porter,  of  the  Bethlehem  Iron  Company,  South  Bethle- 

hem, Pa.    55  pages.  Illustrated. 
In  this  pamphlet,  Mr.  Porter  gives  a  great  deal  of  very  in- 

structive and  interesting  information  concerning  the  fatigue  of 
metal  in  wrought  iron  and  steel  forgings,  and  in  the  comparative 

properties  of  these  metals,  especially  their  ability  to  resist  re- 
peated stresses. 

Announcement  for  the  Summer  Quarter  of  the  West  Virginia 
University,  Morgantown,  W.  Va.  Published  by  the  West 
Virginia  University.    35  pages. 
This  pamphlet  gives  a  full  description  of  the  different  courses, 
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which  are  provided  at  this  University.  This  college  offers  facili- 
ties for  carrying  on  educational  and  scientific  work  without  inter- 

ruption, as  all  of  the  departments  are  open  during  the  summer. 
Regular  practical  work  is  provided  in  drawing  room,  field  prac- 

tice, mechanical  shops  and  scientific  and  engineering  laboratories. 
Gas,  Gasoline  and  Oil  Engines.    By  Gardner  D.  Hiscox,  M.  E. 

Second  edition.    384  pages.    Illustrated.    Price,  $2.50.  Pub- 
lished by  Norman  W.  Henley  &  Company,  New  York. 

The  success  of  the  first  edition  of  this  book  was  so  great  that 
the  publishers   now  announce  a  second   edition.      The  style 
throughout  is  clear  and  concise  and  the  illustrations  ample.  For 
certain  classes  of  small  electric  roads  the  gas  engine  undoubtedly 
has  economical  advantages  over  a  steam  engine  and  has  been 
used  abroad  for  this  purpose  to  a  considerable  extent.    Mr.  His- 
cox's  work  is,  therefore,  a  valuable  one  for  consideration  by  those 
proposing  stations  of  this  character. 
Announcement  of  Course  of  Instruction  in  the  Summer  School 

for  Teachers  and  Advance  Students  at  Cornell  University. 
This  is  a  pamphlet  giving  the  full  course  of  studies  in  the 

course  of  instruction  for  teachers  and  advance  students  in  the 
summer  school  at  Cornell  University.  Particular  attention  is 
called  to  the  course  in  mechanical  drawing  and  designing  and  the 
course  in  experimental  engineering.  The  first  is  under 
the  tuition  of  J.  S.  Reid,  and  the  second  under  J.  B.  Pres- 

ton. The  drawing  class  includes  instruction  in  mechanical  draw- 
ing, elementary  designing,  kinematic  drawing  and  machine  de- 

signing. The  experimental  engineering  course  includes  thorough 
instruction  in  laboratory  work,  where  materials  are  tested  for  ten- 

sion, compression,  torsion,  etc.  Tests  of  hydraulic  motors,  water 
motors,  inductors,  boilers,  pumps,  air  compressors,  etc.,  are  made. 
Les  Tramways,  les  Chemins  de  Fer  sur  Routes,  les  Automobiles 

et  les  Chemins  de  Fer  de  Montagne  a  Cremaillere  .  By  E. 
Seravon.  Fourth  edition  completely  revised  by  H.  de  Graf- 
figny  and  J.  B.  Dumas.  567  pages.  Illustrated.  Price,  $6. 
Published  by  E.  Bernard  &  Cie.,  Paris. 
As  its  title  indicates,  the  field  covered  by  this  work  is  an  ex- 

ceedingly broad  one.  It  is  perhaps  not  surprising,  therefore, 
that  more  space  should  not  be  devoted  to  the  overhead  trolley  sys- 

tem, though  35  pages  seem  rather  a  small  allowance  in  a  book 
of  this  size  for  what  Americans  look  upon  as  the  most  important 
method  of  propulsion  now  in  use  for  street  railway  service.  Most 
of  the  practice  described  is  that  of  Europe,  though  space  is  given 
to  some  operating  figures  of  the  West  End  Street  Railway  Com- 

pany of  Boston,  and  some  estimates  of  the  cost  of  electric  railway 
construction  and  operation  by  General  Haupt,  of  Philadelphia. 
Two  or  three  types  of  electric  motors  are  discussed,  but  none  of 
the  modern  forms  of  electric  trucks  are  illustrated.  The  chapters 
on  stored  steam  and  the  Serpollet  motors  are  very  complete.  The 
work  also  contains  in  full  the  French  laws  on  the  subject  of  the 
establishment  of  tramway  and  railway  lines. 

Trade  Catalogues 

Useful  Information  for  Practical  People.     Published  by  Foree 
Bain,  of  Chicago. 

Lightning  Arresters.    Published  by  the  General  Electric  Com- 
pany, of  Schenectady,  N.  Y.    30  pages.  Illustrated. 

Pneumatic  Hammers.    Published  by  the  Ridgely  &  Johnson  Tool 
Company,  Springfield,  111.    24  pages.  Illustrated. 

The  Sturtevant  Engine.    Published  by  B.  F.  Sturtevant  Company, 
Boston,  Mass.    45  pages.  Illustrated. 

"The  Foster."    Published  by  Foster  Engineering  Company,  of 
Newark,  N.  J.    64  pages.  Illustrated. 

Catalogues.    Published    by   the    Dearborn    Drug   &  Chemical 
Works,  Chicago,  111. 

Electric  Light  Supply   Catalogue.    Published  by  the  Western 
Electric  Company,  of  Chicago,  111.    Bound  in  cloth.  555 

pages. 

List  of  Street  Railway  Patents  Issued 
U.  S.  Patents  Issued  from  Aprii,  19,  1898,  to  May  17,  1898 

Inclusive. 

April  19. 

Car  Truck— Jacob  Mendel,  Nyack,  N.  Y.    No.  602,462. 
Electric  Contact  Shoe. — Wm.  M.  Brown,  Johnstown,  Pa.  No. 

602,495. 
A  continuous  contact  member  in  combination  with  a  con- 

tiuous  elastic  member  secured  thereto. 

Electric    Railway. — Hosea    W.    Libbey,    Boston,    Mass.  No. 602,584. 

Convertible  Street  Railway  Car. — Geo.  Moore,  Boston,  Mass. No.  602,604. 

Consists  of  grooved  frames  and  sliding  shutters  to  convert 
car  from  a  closed  to  an  open  car. 

April  26. 
Trolley. — James  E.  Wells,  Syracuse,  N.  Y.    No.  602,923. 
Electric   Railway. —  Chas.    F.    Haltmann   and    Chas.  Bergman, 

Pittsburgh,  Pa.    No.  603,060. 
Relates  to  the  construction  and  arrangement  of  contact  boxes 

in  road  bed. 

Car  Ventilator. — Jacob  Norling  and  Chas.  E.  Johnson,  Chicago, 111.    No.  603,115. May  3. 

Steam  Propelled  Car. — Albert  J.  Pitkin,  Schenectady,  N.  Y.  No. 
603,284. 
Combines  a  steam  boiler  and  engine  with  car,  and  mechanism 

for  driving  the  car  from  the  engine. 
Car  Fender. — John  I.  Newburg,  Vicksburg,  Miss.    No.  603,339. 
Railway  Switch. — Wm.  C.  Ayers,  Plymouth,  N.  C.    No.  603,392. 
Car  Brake. — Augustus  H.  Bostley,  South  Williamsport,  Pa.  No. 603,439. 

May  10. 
Door  Guard  for  Cars. — John    B.    Burton,   Boston,   Mass.  No. 

603,620. Consists  in  providing  yielding  means  at  the  front  edge  of 
door  to  prevent  injury  to  hands  in  closing  .door. 

PAT.  NO.  602,604  PAT.  NO.  604,196 

Electric  Railway. — Eben  C.  Crocker  and  Edwin  C.  Howe, 
Bridgeport,  Conn.    No.  603,625. 

Combined  Truck  and  Wheel  Brake. — Fred  W.  Wohlenberg,  Chi- 
cago, 111.    No.  603,716. 

Consists  in  mechanism  for  applying  brake  shoes  to  both  the 
wheel  and  track  simultaneously. 
Car  Fender. — E.  M.  Johnson,  Brooklyn,  N.  Y.    No.  603,728. 
Car  Fender. — Isaac  Macowsky,  New  York,  N.  Y.    No.  603,912. 

May  17. 

Car  Fender. — James  E.  A.  Walker,  Walkerton,  Canada.  No. 604,097. 

Car  Fender. — Joseph  Leightham,  Reading,  Pa.    No.  604,171. 
Trolley   for   Electric   Railways. — Sidney    H.  Short,  Cleveland, 

Ohio.    No.  604,196. 

In  an  electric  railway,  the  combination  of  a  motor  car,  and  an 
overhead  conductor,  with  a  trolley-arm  mounted  on  the  car  by 
means  which  permit  the  vertical  movement  but  prevent  the  lat- 

eral movement  of  the  upper  end  of  the  trolley  arm,  a  horizontal 
cylindrical  roller  mounted  on  the  upper  end  of  said  trolley-arm, 
and  a  convex  sleeve  secured  upon  said  roller  between  its  ends. 
Gate  for  Cars.— Henry  W.  Brett,  Moston,  Mass.    No.  604,225. 

A  gate  attached  to  two  adjacent  seats,  and  adapted  to  be 
operated  by  turning  over  the  seat-back. 

We  will  send  copies  of  specifications^and  drawings  complete  of 
any  of  the  above  patents  to  any  address  upon  receipt  of  fifteen 
cents.  Give  date  and  number  of  patent  desired.  The  Street  Rail- 

way Publishing  Company,  Havemeyer  Building,  New  York. 
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THE  HULL  ELECTRIC  RAILWAY 

By  F.  C.  Armstrong 

At  the  present  stage  of  electric  railway  development, 
there  is  no  subject  more  attractive  to  the  electrical 

engineer,  or  which  more  seriously  demands  the  con- 
sideration of  the  steam  railroad  manager,  than  the  possi- 

bility, as  yet  mainly  undefined,  of  the  profitable  conver- 
sion to  electrical  operation  of  existing  roads  operated  by 

steam.  In  the  street  railway  field,  the  success  of  electric 

traction  has  been  of  the  "veni  vidi  vici"  order;  the  mule,  the 
horse  and  the  cable  are  in  process  of  becoming  memories 
within  the  short  stretch  of  less  than  one  decade.    A  sim- 

\8RAf? 
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of  exerting  a  greater  tractive  effort  than  the  most  pow- 
erful steam  locomotives  anywhere  in  use.  The  work  on 

the  New  York,  New  Haven  &  Hartford  branches,  on  the 

elevated  roads  in  Chicago  and  elsewhere,  and  on  the  im- 
portant suburban  lines  which  control  the  local  business 

centering  in  Cleveland  and  other  cities,  has  shown  clearly 
the  commercial  advantages  to  be  gained  by  the  conversion 
to  electricity  where  quick  and  frequent  service  is  demanded 
over  distances  up  to  25  and  30  miles.  There  is  no  doubt 
that  even  with  our  present  transmission  limitations,  a  very 

ELECTRIC  FREIGHT  AND  PASSENGER  TRAIN— HULL 

ilarly  successful  attack  on  the  larger  field  at  present  occu- 
pied by  the  steam  locomotive,  is  another  matter.  For  one 

thing,  the  steam  locomotive  is  admittedly  doing  its  work 
and  doing  it  well  and  economically;  for  another,  the 
transmission  factor  is  at  present,  working  it  out  in  any  way 
we  choose,  a  serious  limitation  of  range  in  the  substi- 

tution of  electricity  for  steam,  even  in  suburban  practice. 
The  work  of  the  past  two  or  three  years,  however,  has 

established  certain  important  points,  even  to  the  mind  of 
the  most  prejudiced  steam  railroad  manager.  The  B.  &  O. 
installation  at  Baltimore  has  demonstrated  the  possibility 
of  constructing  and  operating  electric  locomotives  capable 

large  field  exists  for  the  electrical  equipment  of  suburban 
and  branch  lines  of  steam  roads,  where  the  present  or 
possible  business  is  of  such  a  nature  that  its  full  develop- 

ment can  only  be  attained  under  the  special  conditions  of 

operation  rendered  possible  by  the  use  of  electric  trac- 
tion. An  excellent  example  of  the  successful  realization 

of  this  possibility  is  found  in  the  case  of  the  Hull  Electric Railway. 

The  Hull  Electric  Railway  runs  from  Hull,  a  city  of 
15,000  inhabitants,  lying  immediately  across  the  river  from 
Ottawa,  the  capital  of  the  Dominion  of  Canada,  to  Aylmer, 
a  village  of  2,500  inhabitants, 
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Until  June,  1897,  the  main  line  was  known  as  the 
Aylmer  branch  of  the  Canadian  Pacific  Railway,  connect- 

ing at  Hull  with  the  C.  P.  R.  and  at  Aylmer  with  the 
Pontiac  &  Pacific  Junction,  a  road  running  north  some 

70  or  80  miles,  through  the  county  of  Pontiac.    While  op- 

END  VIEWS  OF  LOCOMOTIVE— SUMMER  AND  WINTER 

erated  as  the  Aylmer  branch  of  the  C.  P.  R.,  its  business 
consisted  of  transferring  passengers  and  freight  from  the 
Pontiac  &  Pacific  Junction  road  to  the  Canadian  Pacific 

main  line,  a  considerable  freight  business  in  hauling  lum- 
ber from  some  large  mills,  located  midway  at  Deschenes, 

and  also  what  passenger  traffic  existed  between  Aylmer 
and  the  city  of  Ottawa. 

cated  at  Deschenes,  midway  between  Hull  and  Aylmer, 
where  an  excellent  and  cheaply  developed  water  power 
was  available.  The  gentlemen  interested  in  the  property 
are  among  the  most  prominent  in  financial  and  business 
circles  in  Ottawa,  and  they  have  not  spared  any  expendi- 

ture necessary  to  put  the  road  in  the  best 
possible  shape  to  handle  the  business  and 
pay  a  return  on  the  money  invested. 

The  total  length  of  track,  including  sidings, 
is  26  miles,  the  main  line  running  from  Hull 
through  Deschenes  and  Aylmer  to  Queens 
Park  being  double  tracked  throughout.  It. 
was  intended  at  first  to  operate  the  line  as  a 
single  track  road  with  turnouts,  but  this  was 
found  not  to  be  feasible  on  account  of  the 
number  of  train  units.  The  right  of  way  was 
therefore  purchased  outright  from  the  C.  P. 
R.  and  a  second  track  was  laid  down.  The 
rails  are  of  steel,  weighing  56  lbs.  t£>  the  yard; 
and  the  ties  cedar,  of  the  standard  dimen- 

sions, and  laid  2,640  to  the  mile.  On  the 
whole  line  the  number  of  highway  crossings 

at  grade  is  three,  one  overhead  and  one  grade 
crossing  being  made  over  steam  roads.  The 
heaviest  gradient  on  the  portion  of  the  line 
used  for  freight  is  2  per  cent.;  there  is  one 
short  grade  of  264  ft.  to  the  mile,  on  the 

branch  line  running  to  the  Queens  Park,  over  which 
there  is  no  freight  service. 

POWER  HOUSE 

In  the  power  house  located  at  Deschenes  there  are  at 

present  installed  six  60  ins.  new  American  vertical  tur- 
bines, built  by  Kennedy  &  Sons,  developing  at  the  nor- 

INTERIOR  OF  POWER  STATION 

Its  operation  under  these  conditions  was  unprofitable 
and  the  Canadian  Pacific  Railroad  was  quite  willing,  when 
approached  by  capitalists  interested  in  lumber  mills  and 
water  power  along  the  line,  to  lease  the  property,  consist- 

ing mainly  of  10  miles  of  single  track,  for  $5,000  per  an- 
num. The  equipment  of  the  road,  for  electric  traction,  was 

immediately  proceeded  with,  the  power  house  being  lo- 

mal  head  of  9  ft.  6  ins.  1,000  h.p.  the  jack  shaft  speed 
being  165  r.p.m. 

The  railway  generators  consist  of  two  steel  frame  ma- 
chines, of  the  Canadian  General  Electric  Company's  stand- 

ard type,  having  a  capacity  of  325  k.w.  each.  Power  is 
also  furnished  from  the  jack  shaft  to  operate  two  150  k.w. 

monocyclic  alternators,  from  which  current  is  furnished 
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for  the  extensive  lighting  business  of  the  Desehenes  Elec- 
tric Light  Company  in  Hull  and  the  city  of  Ottawa.  The 

difficulties  usually  experienced  in  speed  regulation  with 

water  power  are  largely  overcome  by  the  use  of  an  ar- 
tificial load,  thrown  on  and  off  the  generators  by  a  very 

simple  and  positive  method  designed  by  the  electrical  en- 
gineer of  the  company,  J.  E.  Brown,  the  use  of  water  wheel 

governors  alone  not  having  been  found  sufficient  to  give 

a  reasonably  constant  speed  under  the  violent  load  fluc- 
tuations experienced  when  operating  the  electric  locomo- 

tives. 
CAR  HOUSES. 

The  car  houses  located  alongside  the  main  line  at  Des- 
chenes are  of  stone,  and  consist  of  two  buildings,  each 

150  ft.  long  by  70  ft.  wide;  each  of  these  buildings  con- 
tains four  tracks,  with  pits  continued  throughout  their  full 

length ;  space  is  also  given  for  an  excellently  equipped 
machine  shop  and  for  a  tool  house,  store  room  and 
draughting  room.  A  swinging  crane  is  provided  over  the 
working  pit  and  hydraulic  jacks  for  handling  the  motors  in 
the  pits  themselves. 

ROLLING  STOCK 

The  rolling  stock  consists  of  thirtec  11  double  truck  mo- 
tor cars,  of  which  four  are  closed  and  nine  open;  also  of 

two  single  truck  21  ft.  cars  for  handling  the  local  traffic 
in  Hull.  Four  13-bench  open  trailers  are  being  added  to 
the  equipment  this  spring.  The  double  truck  closed  cars 
are  40  ft.  2  ins.  in  length  over  all;  vestibuled  at  both  ends 
and  finished  both  inside  and  out  in  solid  mahogany;  a 
special  feature  in  the  design  of  these  cars  is  the  use  made 
for  an  observatory  and  smoking  room  of  the  vestibuled 
compartment  at  each  end.  The  equipment  for  the  double 
truck  cars  consisted  originally  of  two  50-h.p.  motors,  but 
in  practice  these  have  not  been  found  entirely  satisfactory. 
The  present  standard  equipment,  both  for  the  open  and 
closed  cars  consists  of  four  G.  E.  1000  motors,  geared  to 
run  at  25  to  30  miles  per  hour.  This  has  been  found  by 
experience  to  be  an  admirable  equipment  for  work  of  this 
class.  The  trucks  used  are  of  the  Blackwell,  Taylor  and 
Brill  make. 

ficient  aid  in  figihting  snow,  and  one  which  has  proved 
most  effective  during  the  past  winter,  even  with  storms 
that  have  stalled  the  steam  roads  for  several  days  is  the 
snow  plow  on  each  car,  designed  by  Mr.  Brown,  and 
shown  clearly  in  the  engravings. 

Of  the  two  locomotives,  both  of  which  are  in  everyday 
use  on  the  road,  the  first,  which  has  been  in  operation 
since  its  starting  up,  two  years  ago,  consists  of  a  22  ft. 
8  ins.  body  mounted  on  heavy  Blackwell  trucks  and 

INTERIOR  OF  CAR 

equipped  with  four  G.  E.  1200  motors,  geared  to  run  at 
20  miles  per  ihour.  The  operation  of  this  locomotive  has 
been  exceedingly  satisfactory,  its  usual  load  being  five  or 
six  loaded  freight  cars.  Locomotive  No.  2,  which  was 

placed  in  operation  last  summer,  is  a  much  more  pow- 
erful machine,  the  body  being  26  ft. .  in  length  and  the 

equipment  consisting  of  four  G.  E.  51  motors,  capable  of 

40  FT.  DOUBLE  TRUCK  ELECTRIC  CAR 

In  addition  to  the  rolling  stock  mentioned  above,  which 

is  required  for  the  purpose  of  handling  the  passenger  traf- 
fic, the  company  operates  two  electric  locomotives,  and  an 

express,  baggage  and  mail  car,  consisting  of  an  ordinary 
closed  body,  mounted  on  double  trucks,  and  equipped  with 
two  G.  E.  1200  motors.  The  company  has  also  a  Rug- 
gles  rotary  snow  plow,  and  a  snow  plow  manufactured 

by  the  Canadian  General  Electric  Company.    A  most  ef- 

developing  80  h.p.  each,  mounted  on  McGuire  "L"  trucks 
with  steel-rimmed  wheels.  Several  improvements  in  the 
form  of  the  body  have  been  introduced,  the  most  impor- 

tant being  the  lengthening  of  the  cab  and  the  placing  of 
a  door  and  passage  at  each  end.  The  latter  was  ren- 

dered necessary  by  the  inconvenience  and  danger  expe- 
rienced in  handling  the  trolley  where  the  ends  are  of  the 

standard  sloping  style  of  the  No.  1  locomotive.    The  No.  \ 
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locomotive  is  provided  with  hand  brakes  only.  The  No.  2 
machine  is  equipped  with  Standard  air  brakes,  operated 
by  a  motor  driven  compressor  placed  in  the  cab.  The 
larger  locomotive  has  been  found  in  operation  to  be  an 

exceedingly  powerful  machine,  as  many  as  thirty-three 
freight  cars  having  been  handled  on  a  shunt;  the  ordinary 

load  is  twelve  loaded  freight  cars. '  The  car  bodies  and  lo- 
comotive bodies  were  manufactured  at  the  shops  of 

the  Canadian  General  Electric  Company,  by  whom  the 
entire  electrical  equipment  used  on  the  road  has  been 
provided. 

The  following  statement  shows  the  amount  of  freight 
carried,  and  the  nature  of  the  business  done  by  the  No.  1 

locomotive  during  its  first  season.  This,  it  should  be  re- 
membered, was  the  first  in  which  business  was  done  and 

did  not  include  twelve  months  of  time  as  the  line  was  not 

put  in  operation  until  during  the  spring  months.    A  very 

good  deal  of  business.  In  connection  with  the  park,  the 
company  has  built  a  large  summer  hotel,  the  Victoria, 
which  is  now  a  fashionable  resort  for  the  people  of  Ottawa. 

At  Queens  Park,  the  company's  cars,  make  connections 
with  a  line  of  steamers  on  the  Upper  Ottawa,  offering  a 
picturesque  and  most  interesting  trip  as  far  as  the  Les 
Chats  Falls.  This  line  of  steamers  is  controlled  by  the 
same  people  who  are  interested  in  the  electric  railway. 

MISCELLANEOUS. 

In  addition  to  its  normal  use  for  operating  and  light- 
ing, in  the  case  of  the  Hull  Electric  Company,  the  abun- 
dant water  power  enables  the  use  of  electric  current  for 

many  subsidiary  purposes.  The  power  house,  car  houses, 
cars  and  waiting  rooms  are  all  heated  by  electricity;  the 

merry-go-rounds,  hotel  elevator,  elevator  for  the  tobog- 
gan slide,  etc.,  are  run  by  electric  motors,  and  special  at- 

tention is  paid  to  decorative  illumination  in  the  park 

grounds  at  night. 
The  following  are  the  rates  of  fare 

charged:  Regular  tickets,  three  for  25c; 
white  tickets  (good  between  Aylmer  and 
Deschenes,  Tetreau  and  Hull,  from  6:30 
A.  M.  to  7:30  A.  M.,  and  between  5:00  P. 
M.  and  6:30  P.  M.),  eight  for  25c;  red 

tickets,  good  between  the  stations  men- 
tioned on  Sunday  only,  eight  for  25c; 

commutation  tickets,  giving  sixty  rides 

per  month,  $5  for  the  first  month,  $4.60  for 

large  increase  in  this  business  took 
place  during  the  second  season,  rend- 

ering necessary  the  placing  in  service 
of  the  second  and  larger  locomotive. 

600  lbs.  flour  
88,200  bushels  of  grain 
1,500  live  stock  .... 
17,020,000  ft.  of  lumber 
2,000  cords  of  fire-wood 
Manufactured  goods  .  . 

60  tons. 

18,000  " 

500  " 
25.350  " 

3,000  " 

408  " 

Total  47.318  tons. 

An  important  feature  in  connection  with  the  handling 
of  freight  is  the  low  cost  of  locomotive  repairs  as  com- 

pared with  a  steam  locomotive.  An  additional  and  im- 
portant saving  is  the  greatly  reduced  cost  for  cleaners 

and  attendants  in  the  car-house. 

PARK  SYSTEM  AND  OTHER  ATTRACTIONS. 

A  special  feature  in  connection  with  this  road  and  one 
to  which  its  money  earning  powers  are  largelv  owing,  is 
the  extent  to  which  attention  has  been  paid  to  develop- 

ing special  attractions.  The  principal  of  these  is  the  exten- 
sive Queens  Park  at  Aylmer,  overlooking  Lake  Des- 

chenes, a  beautiful  sheet  of  water  27  miles  in  length  by 
3  miles  in  width,  which  is  in  reality  a  widening  out  of  the 
Ottawa  River.  The  Queens  Park  has  a  total  area  of  200 
acres,  is  beautifully  wooded  and  along  the  lake  shore  has 

an  excellent  sand  beach  which  affords  first-class  bathing 
facilities.  In  the  park  itself  the  company  has  erected  a 

casino  and  refreshment  booths,  merry-go-rounds,  bathing 
houses,  a-  water  toboggan,  etc.  During  the  past  winter 
an  ice  toboggan  slide  has  been  the  means  of  attracting  a 

VIEWS  IN  QUEENS  PARK 

the  second  month,  and  so  on  down  to  $3  for  the  sixth 

month,  and  every  subsequent  month  up  to  the  twelfth; 
family  tickets,  fifty  rides  for  $4;  school  tickets,  good  only 
in  Aylmer  and  Hull,  forty  tickets  for  $1. 

The  officers  of  the  road  are  as  follows:  President,  Alex- 
ander Fraser;  vice-president,  W.  J.  Conroy;  secretary,  W. 

R.  Tavlor;  mechanical  and  electrical  engineer,  J.  E.  Brown; 

purchasing  agent,  E.  Seybold;  trainmaster,  C.  Aird. 

A  Long;  Electric  Railway  Near  Chicago 

The  Chicago  &  Milwaukee  Electric  Railway  Company, 
which  now  connects  Evanston  and  Waukegan,  is  being 

completed,  and  will  soon  be  in  operation.  It  will  be  about 
40  miles  in  length,  and  will  connect  fifteen  towns,  those 
of  the  most  importance  being  Evanston,  Highland  Park, 
Fort  Sheridan,  Lake  Forest  and  Waukegan.  The  power 
station  is  at  Fort  Sheridan,  on  the  line  of  the  Chicago  & 
Northwestern  Railroad.  The  company  proposes  to  use 

the  three-phase  system  of  transmission,  establishing  sub- 
transformer  stations  at  different  points  on  the  line. 
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The  road  extends  along  the  west  shore  of  Lake  Michi- 
gan, a  well-populated  section  of  the  country,  which  con- 
tains the  residences  of  many  wealthy  families.  The  road 

will  carry  a  large  pleasure  traffic,  although  the  business 
travel  will  also  be  quite  an  item,  it  is  thought. 

F.  O.  Rusling,  formerly  manager  of  the  Rochester  Rail- 
way Company,  has  recently  been  appointed  general  man- 
ager of  this  road. 

An  Interesting  Interburban  Road 

The  St.  Louis,  Belleville  &  Suburban  Railway  Company 

of  East  St.  Louis,  111.,  operating  an  electric  railway  be- 
tween St.  Louis  and  Belleville,  a  distance  of  14  miles, 

opened  its  line  on  May  25,  1898,  and  the  power  station  and 
cars  are  already  taxed  to  their  utmost  capacity  to  handle 
the  traffic. 

The  roadbed  is  built  after  standard  steam  road  construc- 
tion, 60-lb.  T  rails  on  standard  oak  ties  being  used.  There 

being  a  double  track  all  the  way,  the  cars  are  able  to  make 
the  run  between  the  two  cities  in  thirty  minutes.  The  power 

station  contains  two  Russell  engines  of  500  h.p.  each,  di- 
rectly connected  to  two  Walker  generators  of  300  k.w. 

each.  The  boilers  were  made  by  Rohan  &  Son.  Eight 
double  vestibule  cars  are  now  in  operation  and  they  are 

thought  to  be  among  the  finest  interburban  cars  in  opera- 
tion in  this  country.  The  cars  are  each  43  ft.  long  and  seat 

48  people.  They  were  made  by  the  Jewett  Car  &  Planing 
Mill  Company.  Two  50  h.p.  Walker  motors  are  mounted 
on  each  car.  The  trucks  were  built  by  the  Peckham 
Truck  Company. 

The  copper  wire  was  furnished  by  John  A.  Roebling's 
Sons  Company,  the  trolley  wire  being  No.  000,  "Figure  8" 
type  and  the  feeders  No.  0000.  The  fare  one  way  is  10 
cents,  which  is  said  to  be  the  lowest  fare  for  the  distance 
charged  on  any  interurban  road.  The  company  expects  to 
put  eight  more  cars  in  service  as  soon  as  possible.  An 
amusement  park  is  situated  midway  on  the  road,  and  has 
proven  a  very  strong  attraction,  as  people  visit  it  by  the 
thousands  on  pleasant  evenings,  holidays  and  Sundays. 

This  entire  road  was  promoted,  financed  and  built  by 
Townsend,  Reed  &  Company,  who  are  also  the  present 
owners. 

U 
Electric  Railway  System  of  the  Meadville 

Traction  Company 

The  electric  railway  system  at  Meadville,  Pa.,  was  opened 
to  the  public  on  April  14,  1898.  This  system  runs  through 

a  prosperous  section  of  the  country  and  presents  a  particu- 
larly interesting  study,  as  it  is  a  thoroughly  up-to-date 

road  constructed  according  to  latest  methods.  It  comprises, 
including  its  suburban  lines,  iof  miles  of  track.  Of  this 

length  over  j\  miles  are  outside  the  city  proper.  The  im- 
mediate plans  of  the  company  for  future  extensions  in- 

clude the  construction  of  about  25  miles  of  new  track  in 
the  valley  of  the  French  River  to  Edinboro. 

The  roadbed  is  laid  with  70-lb.  Cambria  girder  rail  in 
the  city  and  60-lb.  T  rail  outside  the  city,  spiked  directly 
to  5  ins.  x  9  ins.  x  7  ft.  chestnut  and  white  oak  ties,  spaced 
30  ins.  between  centers.  The  rail  on  the  suburban  lines  is 

the  American  Society  of  Civil  Engineers'  standard  section, 
laid  with  broken  joints.  No  ballast  is  employed,  as  the 
ground  is  largely  a  fine  shale.  The  rails  are  bonded  at 
every  joint  with  the  Johnston  rail  bond,  No.  0000  copper 

wire  being  used.  The  track  is  cross-bonded  every  300  ft. 
with  No.  o  tinned  wire.  Octagon  poles  painted  an  olive 

green  are  employed.    The  span  wire  is  5-16-in.  7-strand 

galvanized  steel  cable.  The  trolley  wire  is  No.  o  hard 
drawn  wire,  tested  to  a  tensile  strength  of  4400  lbs. 
The  cars  were  built  by  the  St.  Louis  Car  Company  and 

are  mounted  on  Dupont  trucks.  The  car  bodies  are  fin- 
ished in  cream,  red  and  black  and  silver  trimmings;  the 

numbers  are  in  gold  leaf  and  the  words  "Meadville  Trac- 
tion Company"  in  silver  on  the  sides.  The  cars  are  equipped 

with  the  Syracuse  changeable  electric  headlight  and  have 
eleven  incandescent  lights  in  addition  to  the  headlights, 
and  electric  push  buttons  between  the  windows  on  a  dry 
battery  circuit.  Each  car  is  equipped  with  two  G.  E.  35 

h.p'.  motors  and  is  heated  by  American  electric  heaters. 
The  seats  are  of  split  cane  and  the  interior  of  the  cars  are 
finished  throughout  in  hardwood.  Each  car  is  20  ft.  long 
by  7  ft.  4  ins.  wide,  and  weighs  about  15,000  lbs.  They  have 
a  seating  capacity  of  thirty  people  each.    The  company 

VERTICAL  BOILERS— MEADVILLE 

begins  operation  with  eight  of  these  cars  for  city  and 
suburban  use,  and  will  increase  the  number  to  thirteen. 

The  power  house,  car  house  and  other  buildings  of  the 
company  are  on  Chestnut  street  and  are  of  brick  and  stone. 
The  car  house  is  130  ft.  x  60  ft.  with  yvalls  20  ft.  high.  It 
has  a  gable  roof  covered  with  slate.  Four  car  tracks  enter 
this  building,  and  each  track  has  storage  room  for  four 
cars,  making  the  storage  capacity  of  the  building  16  cars 
in  all.  One  of  the  tracks  covers  a  long  car  pit  for  use  in 

making  minor  repairs  and  for  cleaning  cars. 
In  the  rear  part  of  the  building  are  two  large  rooms. 

One  is  fitted  up  as  a  complete  machine  shop  for  general 
repair  work,  and  the  other  contains  a  track  and  pit  well 
equipped  for  making  repairs  to  the  car  body  or  truck. 

The  power  house  is  130  ft.  x  95  ft.,  with  28  ft.  walls,  18 
ins.  thick.  It  has  a  steel  truss  roof  with  sheathing  of  2-in. 
Georgia  pine,  covered  with  slate.  The  engine  room  is  102 
ft.  x  60  ft.  It  contains  two  250-h.p.  high  pressure  con- 

densing Corliss  engines,  running  at  a  speed  of  120  r.p.m. 
The  fly  wheels  are  16  ft.  in  diameter  and  weigh  about  15 
tons.  Directly  connected  to  the  engine  is  a  225  k.w.  gen- 

erator of  the  multipolar  type.     An  interesting  feature  of 
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the  engine  room  is  the  complete  oiling  system.  Nickel- 
plated  pipes  convey  the  oil  from  a  tank  12  ft.  above  the 

floor  to  every  point  in  the  room  where  lubrication  is  neces- 
sary. When  the  oil  leaves  the  main  carrying  pipe  it  passes 

through  a  small  tube  into  a  glass  gage,  just  before  enter- 
ing which  there  is  a  small  feed  regulating  valve.  By  means 

of  the  glass  gage  and  this  regulating  valve  the  engineer 
can  regulate  the  lubrication  at  every  point  to  the  required 
number  of  drops  per  minute.  After  having  accomplished 
its  work  the  oil  is  carried  by  pipes  to  an  improved  oil  filter, 
where  it  is  purified  by  means  of  a  small  steam  pump,  and 
is  forced  back  to  the  tank,  from  where  it  started. 

on  heavy  iron  brackets,  which  also  carry  an  iron  platform 
reached  by  iron  ladders  for  the  use  of  the  firemen.  Under 
these  platforms  there  are  two  Worthington  pumps  for  sup- 

plying the  boilers,  thus  constituting  a  duplicate  pumping 
system.  The  water  is  taken  by  the  pumps  from  a  500  h.p. 
water  heater  which  is  fed  by  the  exhaust  steam  from  the 
condenser  and  water  pumps.  This  heater  is  lined  with 
copper  water  tubes.  The  engines,  boilers  and  feed  water 
heaters  were  made  by  Robert  Wetherill  &  Company. 

The  switchboard  in  the  engine  room  is  composed  of 
eleven  Georgia  marble  panels,  and  is  18  ft.  high  x  18  ft. 
long.    Six  different  feeders  are  employed. 
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Between  the  two  engines  in  the  basement  is  a  large 
Deane  condenser.  The  connections  are  made  in  such  a 

way  that  the  engines  can  be  run  high  pressure  when 
necessary  on  account  of  loss  of  water,  or  an  accident  to 
the  condenser. 

The  boiler  room  is  102  ft.  x  28  ft.  and  contains  two 

250  h.p.  Berry  upright  boilers.  Each  boiler  contains  1596 
flues,  2  ins.  in  diameter.  Each  boiler  is  connected  by 
means  of  a  9-in.  copper  wire  to  the  steam  main,  which  is 
divided  into  a  number  of  sections,  so  that  either  boiler  can 

be  used  for  either  or  both  engines.   This  main  is  supported 

The  plans  of  the  company  contemplate  the  distribution 
from  the  power  station  of  current  for  lighting,  as  well  as 
for  railway  service,  and  the  space  shown  in  the  diagram 

of  the  engine  room  as  vacant  is  that  intended  for  the  light- 
ing machinery. 

The  entire  electrical  apparatus  of  this  system  was  fur- 
nished by  the  General  Electric  Company.  The  overhead 

work  was  constructed  by  Smethurst  &  Allen,  as  con- tractors. 

The  officers  of  the  Meadville  Traction  Company  are: 

President,  Frank  R.  Shryock;  vice-president,  George  B. 
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Trawin;  secretary,  Cyrus  See;  treasurer,  Charles  Fahr. 
All  the  plans  and  specifications  for  this  installation  were 

prepared  hy,  and  the  work  was  accomplished  under  the 

supervision  of  A.  Langstaff  Johnston,  the  company's  con- 
sulting engineer.  Mr.  Johnston  has  had  considerable  ex- 

perience in  this  line  of  work,  having  built  the  Hestonville, 
Mantua  and  Fairmount  Park  Electric  Railway,  and  elec- 

tric railways  in  Richmond,  Va.,  New  Orleans,  La.,  and 
a  number  of  other  cities.  The  general  contractors  were 
Isaac  A.  Walker  &  Son. 

After  the  opening  of  the  line  the  citizens  of  Meadville 

The  System  of  the  Schuylkill  Valley  Traction  Company, 
Norristown,  Pa. 

The  street  railway  system  of  the  Schuylkill  Valley  Trac- 
tion Company  comprises  22.5  miles  of  track,  and,  as  will 

be  seen  from  the  map  on  page  362,  transverses  the  main 
streets  of  the  boroughs  of  Norristown,  Conshohocken, 

Bridgeport,  Collegeville  and  Trappe,  and  in  addition 
passes  through  various  small  villages.  The  main  line  of 
the  system  is  about  16  miles  long,  and  is  compara- 

tively straight,  passing  up  and  down  the  Schuylkill  River 

were  so  well  pleased  with  the  operation  of  the  cars  that 

they  extended  a  complimentary  banquet,  which  was  at- 
tended by  about  400  persons,  to  the  officials  of  the  rail- 

way company. 

In  the  first  place,  we  had  everywhere  enormous 
taxation,  a  taxation  which  produced  a  revenue  sufficient, 
if  it  were  honestly  and  wisely  applied,  to  furnish  every  city 
in  the  land  with  every  possible  comfort  and  convenience, 
and  even  to  adorn  them  with  the  triumphs  of  architecture 
and  art.  But  all  this  was,  in  great  part,  misapplied;  and 
the  consequence  was  we  had  very  little  return  for  it.  Our 
streets  were  miserably  paved  and  everywhere  in  a  filthy 
condition.  The  schools  were  poor ;  the  police  were  cor- 

rupt from  bottom  to  top,  and  in  collusion  with  evil-doers. 
All  departments  of  the  government  were  affected  by  the 
demoralization,  and  the  official  force,  from  the  mayor 
down,  in  our  principal  cities,  was  of  a  character  which  we 
could  not  exhibit  in  the  face  of  the  world  without  a  feeling 
of  disgrace.  These  were  the  consequences  which  flowed 
from  this  demoralization. — From  report  of  committee  on 

"Municipal  Ownership  of  Street  Railways,"  Niagara Falls  Convention,  1897. 

from  Norristown.  A  branch  crosses  the  Schuylkill  River 
bridge  into  Bridgeport,  going  through  Swedesburg  to 
Swedeland,  where  the  immense  blast  furnaces  of  Heck- 
scher  &  Sons  are  located.  The  main  office  of  the  com- 

pany is  at  Norristown,  which  is  the  county  seat  of  Mont- 
gomery County.  Norristown  is  about  6  miles  from 

Philadelphia,  and  it  is  thought  that  within  the  compara- 
tively near  future  both  Norristown  and  Conshohocken 

will  be  included  within  the  limits  of  that  city. 
The  Schuylkill  Valley  Traction  Company  is  lessee  of 

several  underlying  companies,  including  the  Norristown 

Passenger  Railway  Company,  Citizens'  Passenger  Rail- 
way Company,  Conshohocken  Railway  Company,  Mont- 

gomery County  Passenger  Railway  Company,  Ambler 
Electric  Railway  Company  and  the  Collegeville  Electric 

Street  Railway  Company.  Most  of  these  underlying  com- 
panies own  perpetual  franchises,  and  these  are  now  leased 

to  the  Schuylkill  Valley  Traction  Company. 
The  line  from  Norristown  to  Collegeville  passes  through 

some  very  picturesque  and  historic  territory,  the  scene  of 

several  battles  and  skirmishes  between  Washington's  army 
and  the  British  soldiers.  The  company  has  two  parks  on 
its  lines,  which  are  known  as  Skippack  Park  and  Oakwood 
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Park.  The  system  serves  a  population  of  about  45,000 

people  located  in  the  various  villages,  boroughs  and  sur- 
rounding country. 

There  is  only  one  transfer  point  on  the  system,  this 
being  in  Norristown  at  Main  and  DeKalb  Streets.  The 

company  sells  tickets,  six  for  25  cents  or  twenty-five  for  $1. 
It  is  intended,  however,  to  abolish  the  use  of  these  tickets 
as  soon  as  practicable.  Norristown,  Conshohocken  and 
Bridgeport  being  important  manufacturing  points,  where 
many  employees  are  working  in  blast  furnaces,  iron  mills 

of  all  descriptions,  cotton  and  woolen,  hosiery  and  under- 
wear mills,  etc.,  the  company  has  recently  put  into  use 

what  are  called  "factory  employees'  tickets."  These  are 
sold  to  the  factories  at  2\  cents  each,  and  are  good  un- 

der certain  conditions,  namely,  that  they  shall  only  be  used 
by  factory  employees,  and  from  6  till  7  in  the  morning, 
from  12  to  1  at  noon,  and  from  6  to  7  in  the  evening. 

These  tickets  are  not  good  on  Sunday  and  are  not  trans- 

ferable, and  the  company's  conductors  will  not  receive 
them  for  a  ride  until  they  have  been  stamped  across  the 
face  with  the  name  of  the  factory  company  by  whom  the 
holder  is  employed.  Although  these  tickets  have  been 

in  use  but  a  short  time,  they  have  proven  to  the  manage- 
ment that  they  are  a  success,  as  they  are  within  the  reach 

of  the  factory  hands,  the  idea  of  the  company  being  to 
create  new  riders  that  could  not  and  would  not  pay  five 
cents  for  a  ride.  To  keep  these  tickets  in  proper  hands 
and  within  the  regulation  of  the  company,  they  are 
stamped  and  supplied  to  the  employees  by  their  employers, 
and  it  is  left  to  the  honor  of  the  factory  people  to  see  that 
the  special  tickets  are  not  abused.  These  cheap  tickets 
carry  the  privilege  of  transfer  the  same  as  the  regular 
fare. 

The  roadbed  is  of  a  very  substantial  nature,  being  laid 

with  6-in.  and  9-in.  girder  rails  within  the  borough  lim- 
its, and  60-lb.  T  rails  on  the  suburban  sections.  The  track 

is  bonded  with  No.  00  tinned  copper  bonds  with  channel 
pins.  It  is  well  cross  bonded.  One  No.  0000  return 
feeder  is  used.  The  average  drop  on  the  return  circuit  is 
about  20  per  cent,  and  the  company  has  had  no  trouble 

whatever  with  electrolysis.  Oak  and  cedar  ties  are  em- 
ployed and  the  track  is  laid  with  broken  joints.  There 

are  two  9  per  cent  grades  on  either  side  of  Eagleville  on 
the  Collegeville  Division. 

The  overhead  construction  has  been  carefully  attended 

to.  The  usual  cross  suspension  method  is  used  for  sup- 
porting the  trolley  wire  in  the  boroughs,  but  on  the  coun- 

try sections  side  arm  construction  is  employed.  The 
trolley  wire  is  No.  00.  About  17  miles  of  feeders  have 
been  installed,  No.  0000  wire  being  used  for  this  purpose. 
The  maximum  drop  allowed  on  the  feeders  is  10  per  cent. 

The  power  station  is  of  brick  and  iron,  and  is  at  Bridge- 
port. The  building  is  112  ft.  x  72  ft.  14  ins.,  and  is 

divided  into  the  engine  room  and  the  boiler  room;  the 
former  is  56  ft.  x  34  ft.  9  ins.,  and  the  latter  56  ft.  x  38 
ft.  5  ins.  The  engine  room  contains  one  Allis  engine  and 
one  Buckeye  engine.  The  power  house  is  situated  near 
the  tracks  of  the  Philadelphia  &  Reading  Railroad,  and  a 
siding  brings  coal  directly  to  the  bins.  One  of  the  engines 
is  belted  to  a  General  Electric  generator,  and  the  other 
to  a  Westinghouse  generator.  With  ordinary  traffic  one 
of  these  units  is  sufficient  to  carry  the  load,  and  the  average 
output  is  about  400  h.p.  This  is  when  about  thirteen  cars 
are  in  operation.  During  heavy  traffic,  however,  both 
units  are  used,  the  output  being  about  925  h.p.  This  is 
sufficient  to  operate  eighteen  cars.  The  switchboard  is 
situated  in  the  engine  room,  and  is  built  of  heavy  oak. 
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It  contains  all  the  necessary  instruments  for  operating  the 
different  feeder  lines. 

In  the  boiler  room  are  one  horizontal  National  water 

tube  boiler  of  400  h.p.  and  two  horizontal  return  tubular 
boilers  of  125  h.p.  each.  One  Berryman  vertical  feed 
water  heater  is  used,  and  one  injector.  One  Worthington 
pump  and  one  Snow  pump  complete  the  equipment  of  the 
station.  The  company  is  at  present  using  from  to  6 
tons  per  day  of  anthracite  buckwheat  coal,  which  costs 
$1.90  per  ton,  delivered  at  the  station.  The  average  daily 
car  mileage  of  the  system  is  1550  miles. 

The  company  has  two  car  houses,  one  at  the  power 
house  and  one  in  Norristown.  At  this  latter  are  situated 

the  repair  shops,  the  dimensions  of  which  are  20  ft.  x 
15  ft.  The  shops  are  well  equipped  with  all  necessary 
tools,  including  lathes  and  drills,  for  making  quick  repairs 
on  all  parts  of  cars. 
The  cars  at  present  in  operation  are  18  ft.  long,  and 

were  built  by  the  Jackson  &  Sharp  Company  and  the 
Lewis  &  Fowler  Manufacturing  Company.  It  has  been 
the  experience  of  this  road  that  16  ft.  to  18  ft.  closed 

cars  and  ten-bench  open  cars  are  more  economical  than 
double-truck  cars.  The  cars  are  mounted  upon  Peckham 
trucks  and  are  equipped  with  Consolidated  heaters.  West- 
inghouse  and  General  Electric  motors  are  used  with  steel 
gears  and  pinions,  and  steel  and  composition  trolley  wheels 
are  employed.  The  officers  of  the  company  state  that  they 
have  found  the  average  life  of  gears  to  be  about  eighteen 
months,  and  the  life   of   pinions   about    eight  months. 

CROSSING  WITH  PENNSYLVANIA  RAILROAD 

Trolley  wheels  are  usually  good  for  about  30,000  miles. 
The  cars  are  run  on  the  country  sections  at  a  speed  of 
15  miles  per  hour. 

There  are  now  twenty  motormen  and  twenty  conduc- 
tors employed  on  the  different  lines,  and  the  men  are 

paid  I2^c.  per  hour.  About  five  men  are  employed  in  the 
repair  shops  and  car  houses,  and  they  are  paid  $45  per 
month.   The  men  work  11^  hours  per  day. 

It  is  the  company's  intention  to  build  about  15  miles 
more  of  track  in  the  near  future,  which  will  connect  this 

system  with  the  Union  Traction  Company's  lines  at 
Chestnut  Hill  in  the  city  of  Philadelphia.  When  the  plans 

for  these  extensions  have  been  fully  determined,  a  re- 
arrangement of  the  power  house  will  be  necessary,  and 

probably  two  power  houses  of  much  greater  capacity  than 
the  present  one  will  be  required. 

The  Schuylkill  Valley  Traction  Company  has  had  quite 

an  interesting  legal  experience,  and  has  been  involved  in 
some  of  the  most  widely  known  legal  cases  that  have  been 
tried  in  Pennsylvania.  One  of  these  cases  in  particular 
was  of  vital  importance  to  the  street  railway  companies  of 
the  State.  This  case  was  brought  by  the  Pennsylvania 

Railroad  Company  against  the  Montgomery  County  Pas- 
senger Railway  Company  (one  of  the  underlying  compa- 

nies of  the  Schuylkill  Valley  Traction  Company)  and  the 

SCENE  ON  LINE  OF  SCHUYLKILL  VALLEY  TRACTION  CO. 

decision  of  the  Supreme  Court,  delivered  by  Justice 
Williams,  established  three  principal  points,  namely:  That 
passenger  railways  do  not  possess  the  right  of  eminent 
domain;  that  they  could  not  build  on  the  public  high- 

ways through  townships  without  having  the  consent  of  all 
the  abutting  property  owners,  as  well  as  the  municipal 
consent  of  the  township,  and  that  if  the  chartered  route 
lay  through  several  municipalities  or  townships,  it  was 
essential  to  have  all  of  the  consents  before  construction 
could  be  begun  in  either  municipality. 

The  officers  of  the  company  are:  President,  C.  D. 

Beebe,  Syracuse,  N.  Y. ;  vice-president,  N.  H.  Larzelere; 
secretary,  treasurer  and  general  manager,  R.  M.  Doug- 

lass; general  superintendent  and  electrician,  A.  J.  Davids. 

The  Systematic  Cleaning  of  Street  Cars 

By  M,  R.  McAdoo 

The  subject  of  the  cleaning  of  street  cars  by  improved 
methods  is  one  to  which  street  car  companies  have  as  yet 
given  very  little  of  their  attention,  so  far  as  I  am  aware. 
While  many  of  them  still  use  the  old-fashioned  methods  of 
employing  soap  and  water  at  occasional  intervals,  with 
various  forms  of  alkalies,  the  steam  railroad  companies 
have  made  a  thorough  study  of  this  subject  and  by  the  use 
of  newly  discovered  cleaners  and  antiseptics,  have  in  cer- 

tain ways  revolutionized  this  important  branch  of  rail- 
way operation.  I  firmly  believe  that  an  attractive,  clean 

and  sweet-smelling  car  adds  largely  to  a  railway  com- 

pany's traffic,  and  about  a  year  ago  I  decided  to  intro- 
duce on  the  railway  with  which  I  am  connected  the  regular 

steam  railroad  practice  in  cleaning  cars.  After  having 
made  a  study  of  this  subject,  I  established  a  department 
of  car  cleaning  on  the  Paterson  Railway,  using  steam  rail- 

road methods,  and  have  found  that  while  the  direct  cost 
for  cleaning  has  been  no  greater  than  formerly,  the  cars 
have  a  better  appearance,  are  more  attractive,  and  the 
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actual  saving  in  the  cost  of  revarnishing  and  repainting 
has  constituted  an  important  item  of  economy  in  the  op- 

eration of  this  road. 

We  divide  the  cleaning  of  cars  on  our  road  into  two 

departments — that  of  cleaning  the  outsides  of  the  cars  and 
that  of  cleaning  the  insides.  The  latter  is  done  at  the  car 
house,  but  the  former  is  performed  at  the  ends  of  the 
routes,  during  the  daytime,  as  our  facilities  for  this  kind 
of  work  at  our  car  houses  are  limited,  the  cars  when  in  the 
car  house  being  packed  in  close  together. 

As  our  car  schedules  are  arranged,  each  car  lies  over 
at  the  end  of  its  route  about  five  minutes.  This  time  is 

utilized  for  thoroughly  washing  the  outside  of  the  car. 
We  have  a  force  of  two  men  who  perform  this  service. 
They  are  first  stationed  at  the  end  of  one  route  and  wash 

all  the  cars  as  they  arrive  at  that  point.  On  our  long- 
est route  it  takes  about  two  hours  before  every  car  has 

reached  the  terminus  and  has  been  washed.  The  men 

then  move  to  another  terminus,  and  during  the  day  every 
car  has  been  washed.  Plain  cold  water  with  an  ordinary 
brush  is  used,  except  when  the  thermometer  is  below  40 
degs.  Fahr.,  when  a  dry  rubbing  with  a  waste  mop 
is  given. 

The  method  employed  is  as  follows:  Each  man  takes 
one  side  of  a  car,  washing  from  the  top  down.  The  sashes 
and  glass  are  washed  twice,  the  first  time  being  scrubbed 
to  get  the  dirt  off  and  the  second  time  quickly  with  a  brush 
very  wet,  so  that  the  glass  is  not  left  streaked.  We 
have  found  that  two  men  can  clean  the  outside  of  a  35  ft. 
car,  without  trouble,  in  four  minutes  at  the  longest.  By 
the  time  the  car  is  ready  to  start,  it  is  so  dry  that  there  is 
no  danger  of  the  dust  sticking  to  it. 

The  final  process  of  cleaning  the  exterior  is  done  with 

Modoc  soap,  of  which  about  one-quarter  pound  is  required 
to  a  pail  of  water.  This  is  only  done  once  a  week.  After  the 
car  has  been  washed  with  this  soap,  it  is  wiped  dry  and 
then  cleaned  with  Modoc  liquid  car  cleaner,  a  compound 
applied  on  waste.  The  effect  of  this  is  to  preserve  the 
luster  of  the  varnish  and  prevent  it  from  cracking. 

The  cleaning  of  the  interiors  of  the  cars  is  done  at 
night  in  the  car  house,  and  by  a  force  of  two  men,  who 

clean  one-half  of  the  rolling  stock,  or  about  thirty-five 
cars  each  night.  This  allows  every  car  on  the  line  to  be 
cleaned  once  in  two  days.  The  car  floors  are  furnished 
with  the  ordinary  slat  mats  which  roll  up.  These  are  first 
removed  and  the  car  is  swept  out  by  an  ordinary  broom. 
It  is  then  mopped  with  plain  water,  first  with  the  mop  wet 
and  the  second  time  with  a  mop  from  which  the  water 
has  been  wrung  out.  This  cleans  all  the  dirt  from  the  floor. 
The  floor  is  then  mopped  with  a  disinfectant.  For  this 
purpose  we  have  followed  the  general  practice  of  the 
steam  railroad  companies  in  using  formaldehyde.  This 
is  a  German  disinfectant,  consisting  of  the  gas  of  wood 
alcohol  which  has  been  passed  through  a  platinum  tube. 
The  liquid  solution  used  is  about  40  per  cent  gas  and  60 
per  cent  water,  and  of  this  solution  about  four  ozs.  are 
used  in  a  bucket  of  water.  This  disinfectant  is  far  su- 

perior to  any  other  with  which  I  am  acquainted  in  the 

agreeableness  of  its  odor,  which  is  very  clean  and  re- 
sembles that  of  pine  woods  as  much  as  anything  else.  It 

takes  away  absolutely  the  musty,  close  odor  which  comes 
in  cars,  especially  in  closed  cars  in  winter. 

After  the  floor  has  been  thus  cared  for,  the  cleaners 
take  care  of  the  windows.  The  method  employed  is  as 
follows:  Each  cleaner  has  in  one  hand  a  piece  of  waste 
and  in  the  other  a  sponge,  having  upon  it  a  cleaning 
compound  made  up  of  whiting  and  a  little  wood  alcohol 

and  water.  This  is  spread  lightly  on  the  glass  with  the 
sponge,  after  which  it  is  cleaned  off  with  dry  waste,  leav- 

ing the  glass  perfectly  bright  and  clear.  After  the  in- 
terior of  the  car  has  been  dusted  with  a  feather  duster, 

the  wood  work  is  cleaned  with  Brooks  car  renovator. 
This  is  applied  with  a  piece  of  waste  and  afterward  wiped 
dry  with  another  piece  of  waste.  It  is  remarkable  how 
this  material  renews  and  cleans  the  interior  wood  work  of 
the  car.  It  is  far  better  than  soap  and  water  and  pre- 

vents the  varnish  from  cracking. 

It  might  be  thought  that  these  frequent  rubbings  of 
the  varnished  surfaces  would  wear  away  the  varnish  and 
paint,  but  it  has  the  contrary  effect.  Our  master  car 

painter  'told  me  this  year  that  the  cost  of  revarnishing  and 
repaintingourclosedcarsthis  summer  will  be  only  about 50 
per  cent  that  of  previous  years.  This  saving  is  attributed  by 
him  to  the  cleaning  given  them  during  the  past  season  and 
described  above.  This  estimate  was  made  after  he  had 

thoroughly  washed  and  cleaned  the  cars  preparatory  to 
touching  up  and  varnishing  them.  I  might  add  that  this 
painter  was  unfamiliar  with  the  method  of  cleaning  em- 

ployed before  it  was  adopted,  and  previous  to  its  in- 
auguration was  opposed  to  it  and  condemned  it. 

Emergency  Wagon  Service 

The  necessity  of  relieving  blockades  which  are  apt  to 
occur  in  electric  railway  operation  is  of  great  importance 
on  a  large  system,  and  most  railway  companies  have  now  a 
regularly  equipped  emergency  service  for  answering  calls 
for  help  whenever  its  assistance  is  required.  These  have 

gradually  developed  from  modest  beginnings  to  a  regu- 
larly organized  emergency  corps,  with  all  the  facilities  for 

quick  answers  to  calls  possessed  by  the  best  organized  fire 
departments  and  ambulance  services.  Managers  realize 
that  especially  in  times  of  heavy  traffic  delays  mean  loss 
of  money,  as  well  as  a  disarrangement  of  the  running  time, 
and  money  spent  in  making  preparations  for  reducing  the 
danger  of  blockades  is  well  expended. 
Among  those  companies  in  which  this  service  has 

reached  a  high  state  of  perfection  is  that  of  the  Staten 
Island  Electric  Railway,  whose  line  extends  along  the 
northern  shore  of  Staten  Island.  The  road  is  double- 
tracked  throughout,  and  on  Sundays  and  holidays 
throughout  the  summer  carries  an  enormous  traffic  to 
South  Beach  from  the  terminals  of  the  New  York  ferry  to 

Staten  Island  at  St.  George,  and  also  from  the  Staten  Isl- 
and landing  of  the  ferry  to  Elizabethport,  while  the  daily 

traffic  is  also  considerable. 

The  emergency  station  of  the  company  is  at  the  Brooks 

Street  car  house,  about  5  miles  from  the  western  ter- 
minus of  the  line  and  8  miles  from  the  eastern.  The  emerg- 

ency wagon,  of  which  a  full  description  will  be  given  later, 
is  housed  in  a  special  stable  fitted  with  the  latest  appliances 

for  quick  service.  Emergency  calls  are  received  by  tele- 
phone at  the  office  of  the  car  house,  which  is  connected  by 

a  special  electric  circuit  with  the  emergency  stable.  As 
soon  as  a  call  is  received  at  the  car  house  the  foreman 

presses  a  button  adjoining  the  'phone,  which  rings  a  gong 
in  the  stable  and  also  at  one  or  two  other  points  around 
the  car  house  where  the  emergency  crew  may  happen  to 
be.  A  branch  of  this  circuit  is  connected  also  with  gongs 
in  the  houses  of  all  the  emergency  crew,  all  of  whom  live 
within  a  few  hundred  feet  of  the  car  house.  The  entrances 
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to  the  emergency  stable  are  closed  by  doors  which  open 
automatically  by  gravity  as  soon  as  they  are  unlatched, 
heavy  doors  being  provided  for  winter  and  open  doors  for 
summer.  The  horses  are  automatically  unfastened  in  their 

WAGON  WITH  LADDER  RAISED 

stalls  when  an  emergency  call  is  received,  and  are  trained 
to  go  to  their  places  on  each  side  of  the  wagon  pole;  the 
harness,  which  is  suspended  above  them,  is  then  dropped 
in  place  and  fastened  by  snap  clamps.  At  night  the  house 
is  also  automatically  lighted  as  soon  as  the  call  is  received. 

The  emergency  wagon  employed  is  of  a  novel  type,  the 
design  of  the  general  manager,  J.  Bernard  Brophy,  and  is 
illustrated  in  the  engravings.  It  is  quite  light,  weighing 
only  1,650  lbs.,  though  built  strongly  and  substantially. 
The  center  of  gravity  is  kept  low  by  the  use  of  a  collapsible 
ladder,  which  rests  on  the  bottom  of  the  wagon.  The 

driver's  seat  is  the  highest  part  of  the  wagon.  The  wheel 
brakes  are  in  duplicate,  one  for  each  pair  of  wheels,  so 
that  an  accident  to  one  brake  gear  will  not  interfere  with 
the  braking  of  the  wagon.  The  wrenches  for  adjusting  the 
brake  gear  are  kept  permanently  hung  on  the  brake  rods, 
so  that  they  can  be  always  available.  The  ladder  employed 

is  of  a  special  type  and  possesses  a  number  of  valuable  feat- 
ures. It  is  of  the  kind  shown  in  the  engravings  and  is 

mounted  on  a  turn  table  so  that  it  can  be  set  in  any  posi- 
tion desired  and  then  clamped.  It  will  support  six  men 

and  reaches  to  a  height  of  22  ft.  above  the  ground.  If  nec- 
essary, it  can  be  easily  detached  from  the  turn  table  and 

placed  on  the  ground  near  a  pole  or  car,  where  it  is  self- 
supporting,  as  shown  in  one  of  the  engravings.  It  can  also 
be  fitted  with  a  platform  near  the  top  if  desired. 

Directly  back  of  the  driver's  seat  are  carried  two  hydrau- 
lic jacks  which  can  be  instantly  released  from  their  position 

by  the  removal  of  a  pin.  Underneath  the  seat  is  a  box  con- 
taining rubber  gloves,  pliers,  etc.,  for  handling  live  wires. 

On  each  side  of  the  wagon  is  a  box.  One  carries  line  appli- 
ances, and  is  divided  into  twenty  compartments,  each  con- 

taining a  different  form  of  insulator,  such  as  a  clip,  pull-off, 
etc.,  so  that  there  is  no  delay  in  selecting  the  proper  insu- 

lator desired.  In  the  other  box  are  the  crowbars,  etc.,  used 
in  quick  track  repair.  Underneath  the  wagon  is  a  box  for 
carrying  all  kinds  of  wire.  This  is  fitted  with  doors  which 

open  on  each  side  so  as  to  make  the  appliances  as  access- 
ible as  possible.  At  the  side  of  the  wagon  is  carried  a  20- 

ft.  extra  trolley  pole  and  wheel.  Directly  above  the  wagon 
is  suspended  a  hose  bridge,  which  can  be  dropped  into  the 
wagon  in  case  of  fire.  The  bridge  is  of  somewhat  novel 
construction,  being  all  in  four  pieces,  a  bridge  for  each 
track,  and  two  tie  rods.  It  will  accommodate  three  lines 
of  hose. 

On  days  of  very  heavy  traffic  the  company  has  an  auxil- 
iary wagon,  which  is  located  near  the  western  end  of  the 

line,  for  use  at  that  end.  The  conductors  on  the  line  are 

allowed  to  use  any  telephone  which  may  be  in  the  neigh- 

WAGON  WITH  LADDER  PARTLY  REVOLVED 

LADDER  REMOVED  FROM  WAGON  AND  ERECTED  NEAR  CAR 

borhood  of  the  accident  to  apprise  the  emergency  depart- 
ment of  a  call,  and  are  supplied  with  a  telephone  list. 

Previous  to  the  acquisition  of  the  street  railway  by  the 
municipality,  July,  1896,  private  capital  received  from  5 
to  8  per  cent  dividends  from  the  operation  of  the  property. 
Under  municipal  management  there  was  a  loss  the  first 
year,  the  road  not  even  earning  the  interest  upon  the  capi- 

tal invested.  And  such  results  in  a  city  which  has  over 
17,000  persons  per  mile  of  track. — From  report  of  com- 

mittee on  "Municipal  Ownership  of  Street  Railways,"  Ni- agara Falls  Convention,  1897. 

It  seems  to  me  that  those  who  honestly  advocate  the  ac- 
quisition and  operation  of  street  railways  by  municipali- 

ties do  not  look  below  the  surface.  They  find  that  an  oc- 
casional city  abroad  does  such  things,  and  they  immedi- 

ately jump  to  the  conclusion  that  we  should  do  likewise. 
They  do  not  study  the  conditions  with  respect  to  accom- 

modations furnished  abroad,  as  compared  with  those  in 
this  country ;  the  methods  of  administration  there  com- 

pared with  those  here,  and  the  civil  service  abroad  com- 

pared with  ours. — From  report  of  committee  on  "Munici- 

pal Ownership  of  Street  Railways,"  Niagara  Falls  Con- vention, 1897. 
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The  Promotion  of  Traffic  By  a  General  Passenger  Agent 

By  H.  Milton  Kennedy 

When  President  Rossiter,  of  the  Brooklyn  Heights 
Railroad  Company,  formerly  of  the  New  York  Central 
Railroad  Company,  received  a  proposition  from  the  writer, 

also  having  steam  railroad  experience,  for  the  establish- 
ment by  the  Brooklyn  Heights  Company  of  a  Gen- 

eral Passenger  Department,  it  met  his  views,  and, 

as  he  expresses  it,  "being  a  young  man  himself,  he 
favored  an  innovation  that  was  for  the  good  of  the  ser- 

vice and  increased  revenue."  An  agreement  was  soon 
reached  and  the  new  department  was  established  April  2, 

1896.  The  principle  was  that  if  steam  railroads  could  in- 
duce their  widely  scattered  patrons  to  spend  dollars 

for  excursion  pleasures,  etc.,  how  much  more  readily  could 
street  railways  induce  the  people  of  their  easily  accessible 
and  densely  populated  communities  to  spend  nickels. 
The  detailed  plan  as  submitted  (never  before  published) 
was  as  follows: 

PLAN. 
1st. — New  Business:  To  create  passenger  traffic  which  does  not 

now  exist,  and  which  would  not  exist  unless 
developed. 

A — By  judicious  advertising,  by  canvassing,  by 
the  circulation  of  unique,  artistic,  interest- 

ing pamphlets  among  churches,  schools, 
clubs,  lodges,  societies,  etc.,  and  in  a  gen- 

eral way  by  creating  a  popular  enthusiasm 
for  trolley  party  pleasures. 

B — Contract  with  schools,  religious  and  chari- 
table organizations,  for  children's  excur- 
sions by  day,  with  special  conventions  of 

visitors,  etc.,  to  view  the  city  and  suburbs 
also  by  day. 

C — Special  "theatrical"  parties  for  seaside  at- 
tractions in  season,  and  city  theatrical  trol- 

ley parties  in  winter. 
D — Special  "dancing"  parties  to  various  inns, 

gardens,  etc.,  at  terminal  points. 

E — Special  "skating"  parties  in  season. 
F — Regular  trolley  parties,  with  music  in  spe- 

cial cars,  for  the  pleasure  of  the  trip  only. 
G — Other  special  features  developing  from 

these. 

Most  of  this  traffic  would  be  created.  There  are  thousands  who 
would  be  induced  in  this  way  to  ride  over  the  lines  to  points  that 
they  would  otherwise  never  think  of. 
The  rates  would  also  be  higher  per  passenger  than  the  regular 

rates.  This  would  more  than  pay  for  the  extra  cost  and  mainte- 
nance of  special  cars  for  this  purpose,  in  addition  to  using  the 

cars  otherwise  for  regular  traffic  when  not  specially  engaged. 

2d. — Popularity:  Popularize  the  road  with  the  public,  so  that 
passengers  will  afterwards  go  themselves  to 
points  with  which  they  had  not  previously 
been  familiar. 

3rd. — Press:  Secure  a  large  amount  of  free  press  adver- 
tising of  a  favorable  nature  and  of  a  char- 

acter not  now  written. 
4th. — Advertising:  Cars  can  be  rented  at  good  figures  for  ad- 

vertising purposes,  under  certain  condi- 
tions if  deemed  prudent. 

5th. — Attractions:  This  department  would  also  take  up  the 
question  of  introducing,  by  co-operation 
and  otherwise,  new  attractions  at  terminal 
points  now  in  existence  or  to  be  estab- 
lished. 

This  general  scheme  has  been  followed  out  in  all  its  de- 
tails, and  has  been  enlarged  upon  as  new  ideas  suggested 

themselves  from  the  practice  of  the  original  outline.  In 
fact  each  year  the  business  seems  to  approach  more 
closely  the  nature  of  steam  railroad  traffic.  It  is  also 
noticeable  in  this  connection  that  most  of  the  officials  of 

this  company,  from  the  president  down,  were  formerly 
steam  railroad  operators,  and  this  may  to  some  extent  ac- 

count for  this  tendency;  but  in  any  event,  the  railroad  is 
conducted  on  general  sound  business  principles,  with  a 
discipline,  precision  and  catering  for  public  patronage 
characteristic  of  our  large  trunk  line  systems. 

The  acquisition  of  the  Sea  Beach  Railroad,  a  steam  line 
formerly  operating  between  New  York  and  Coney  Island, 
and  the  business  which  it  naturally  turned  over  to  this 
company,  also  increases  this  tendency.  It  brings  us  into 
traffic  agreements  with  other  trunk  line  railroads,  in  this 
case  the  Pennsylvania  Railroad  and  the  Central  Railroad 

of  New  Jersey,  and  with  steamboat  excursion  lines  con- 
necting with  Newark,  New  Brunswick,  Perth  Amboy  and 

South  Amboy,  New  Jersey,  and  with  points  up  the  Hud- 
son and  on  Long  Island  Sound.  These  steamboat  and 

railroad  arrangements  secure  the  advantage  of  having 
coupon  tickets  which  insure  the  return  of  the  passengers 
via  the  lines  of  this  company,  where  otherwise  they  might 
return  by  other  routes.  While  in  this  vein  of  the  subject 

it  might  also  be  mentioned  that  the  business  of  the  pas- 
senger department  in  developing  traffic,  both  special  and 

regular,  has  carried  it  into  the  excursion  territory  of 
steam  roads  and  steamboat  companies.  We  have  arranged 
in  many  cases  with  Sunday  school  parties  and  others,  who 
have  formerly  taken  their  annual  outings  on  excursion 
steamers  or  by  rail,  to  charter  special  cars  to  convey  them 
to  cne  of  the  several  beaches,  parks,  or  picnic  grounds 
reached  by  the  lines  of  this  company.  In  these  cases  a 
street  railway  company  hac  the  advantage  over  steamboat 
companies  in  that  the  total  cost  for  transportation  is  less, 
and  in  the  event  of  a  day  being  rainy  the  cars  are  not  sent 
out,  there  is  no  expense  to  either  party,  and  the  excursion 
is  carried  out  another  day  afterwards  mutually  agreed 

upon. For  such  parties  we  supply  our  large  decorated  excur- 
sion cars,  which  seat  sixty  persons  each,  for  the  round  trip 

at  $15,  and  a  regular  car  of  the  same  type  for  $12.  This 
is,  providing  the  excursionists  are  to  be  returned  in  time 
to  allow  the  company  to  use  its  cars  for  evening  illumi- 

nated trolley  parties.  For  the  latter  we  charge  $20  for  an 
evening  service  of  six  hours.  These  evening  parties  have 
the  privilege  of  going  to  any  one  of  the  pleasure  resorts 

of  this  company,  such  as  North  Beach,  Bergen  Beach,  Ul- 
mer  Park  and  Coney  Island,  and  out  through  the  country 
to  Jamaica  or  Flushing,  within  this  time  limit.  As  a  rule, 

however,  the  service  only  means  a  round  trip,  as  the  ex- 
cursionists usually  select  one  of  the  above-mentioned 

points,  for  refreshments,  dancing,  etc. 
To  cater  for  the  Sunday  school  parties,  who  frequently 

take  exception  to  going  on  a  trip  to  a  resort  which  is  too 
crowded,  we  arranged  this  year,  through  the  kindness  of 
the  managers  of  North  Beach,  for  the  establishment  of 

picnic  grounds  in  a  pleasant,  well-shaded  section  of  their 
property.  They  have  fenced  in  about  three  acres  of  ground, 
and  built  a  refreshment  stand  in  the  center,  with  tables, 
benches,  etc.,  to  accommodate  picnic  parties.  No  charge 
is  made  for  these  grounds;  a  permit  only  is  necessary. 
The  entrance  is  policed. 

This  brings  us  to  the  subject  of  the  relation  between 
railroad  companies  and  park  proprietors  or  owners  of 
pleasure  resorts  on  their  lines.  Being  more  fortunate  than 
most  street  railway  companies,  who  find  it  necessary  to 
establish  and  maintain  at  their  own  expense  parks  and 

pleasure  resorts  to  draw  traffic  over  their  lines,  the  Brook- 
lyn Heights  Railroad  Company  owns  lines  to  four  large 

pleasure  resorts,  including  the  world-renowned  Coney 
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Island,  free  from  all  expense  and  responsibility  of  main- 
tenance, and  here  is  where  the  General  Passenger  Agent 

comes  in.  He  has  kept  in  touch  with  all  the  proprietors, 

owners  and  principal  business  men  of  these  resorts,  in- 
ducing them  from  time  to  time  to  strengthen  their  at- 

tractions, or  even  having  them  to  do  advertising  in  the 

form  of  large  poster  displays  and  other  advertising  novel- 
ties. The  most  notable  cases  were  North  Beach,  which 

last  year  put  out  a  twenty-four  sheet  poster  in  color,  hav- 

in  colors,  which  is  now  on  the  boards,  and  which  cost 

them  several  thousand  dollars.  This  is  being  done  with- 
out any  aid  from  our  company. 

The  case  of  Bergen  Beach  was  somewhat  different,  as 

this  resort  owed  its  origin  largely  to  a  previous  understand- 
ing between  its  owners  and  the  railway  company  that  the 

latter  should  extend  its  lines  to  that  place.  Being  fully  alive 

to  the  situation  that  their  success  depended  upon  adver- 
tising, it  was  not  necessary  to  use  any  influence  in  this 

Summer  Delights. 
Brilliantly  Illuminated  and  Handsomely  Decor- 

ated Trolley  Excursion  Cars. 
COR  Trolley  Parties,  Church  Picnics,  Clubs,  Societies,  and  other 
1    outing  events.    Will  convey  parties  to  any  Park,  Beich,  or pleasure  resort  reached  by  the  trolley  wire  about  Brooklyn. 

CAR  CAPACITY.-Sixty  persons. 
PRICE.— Morning,  $10;  Afternoon,  $15;  Evening.  $20. 
ROUTES. — Any  of  the  pleasure  trip  routes  mentioned  in  this 

booklet  may  be  traversed  ;  or  Manhattan  Beach.  Coney  Island, 
(  anarsie.  Far  Roeka  way.  and  The  Races  by  special  arrangement. 

Apply  to  General  Passenger  Agent,  168  Montague  St. 

Winter  Pleasures. 
Elegant  Buffet  Parlor  Cars,  Finely  Upholstered 

ane  Comfortably  Furnished. 
f  HA  RTERED  to  private  parties  for  Theatre,  Club,  Reception, 

Wedding,  Supper,  Card,  Skating,  Tea,  and  other  social  occa- sions. Cars  equipped  with  Buffets,  Coolers  Boilers,  Tables, 
Linen,  Dishes,  etc  :  also  porter  service.  Parties  may  serve  re- freshments, play  cards  have  a  piano  or  other  music,  and  even vaudeville,  en  route. 

PRICE  — Round  trip  to  Theatre  or  other  given  point,  $15. 
For  exclusive  use.  Morning,  $15;  Afternoon,  $'20;  Evening,  $25. 

PAGES  "ADVERTISING  EXCURSION  CARS 
(Prom  pamphlet  of  Brooklyn  Heights  Railroad  Co. 

ing  a  picture  of  the  beach  in  the  distance  and  a  gay  party 

of  young  folks  "shooting  the  chutes"  in  the  foreground. 
They  were  also  induced  to  circulate  1,000,000  of  a  cut- 

out card  in  colors,  giving  reduced  rate  coupons  for  carous- 
els, bathing  and  dinners.  This  advertising  cost  some- 

thing over  $5,000,  toward  which  this  company  contributed 
$1,000,  which  was  money  well  spent. 

This  year,  in  the  same  way,  the  management  of  Ulmer 
Park  was  induced  to  prepare  a  twenty-four  sheet  postei 

line  upon  the  owners  of  this  property,  except  that  we  had 
a  hand  in  shaping  the  policy  of  such  advertising  and  in 
specifying  its  extent.  They  have  put  out  several  posters 
and  other  smaller  advertising  matter  in  which  this  com- 

pany has  joined  in  a  percentage  of  the  expense,  besides 
doing  some  special  car  advertising  ourselves.  They  also 
maintain  a  regular  press  agent. 

Speaking  of  press  agents,  we  are  now  negotiating  with 
the  proprietors  of  the  principal  resorts  reached  by  the  lines 
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of  this  company  for  the  formation  of  a  general  pool  to 
more  thoroughly  advertise  them. 

The  idea  is  this:  It  is  well  known  that  the  amount  of 

"news  items"  or  free  advertising  given  in  the  columns  of 
city  newspapers  is  gaged  to  a  great  extent  by  the  amount 
of  paid  advertising  that  is  done  by  those  advertised  or 

"mentioned."  Therefore  the  same  axiom,  that  a  consoli- 
dation of  interests  reduces  expenses  and  produces  greater 

results  in  general  business  holds  true  here.  So  that  by 
pooling  the  advertising,  better  display  and  the  lowest  rates 

are  obtainable  and  a  press  agent's  expenses  are  maintained 
from  the  saving.  This  agent  "covers"  each  resort  every 
day,  interviewing  the  proprietors  as  to  any  "special  fea- 

tures," and  by  a  previous  understanding  with  the  prin- 
cipal dailies  in  consideration  of  the  regular  advertising 

done,  any  amount  of  "news"  is  inserted. 
There  are  other  methods  of  obtaining  business  for  street 

railway  lines  where  the  haul  is  shorter,  and  therefore,  the 
profit  greater,  than  to  outlying  pleasure  resorts.  Here  are 
three  cases  in  point  in  Brooklyn:  The  National  League 
baseball  grounds  have  been  located  for  the  last  few  years 
at  a  distance  which  was  not  easily  accessible  except  by  ele- 

vated railroad.  This  company  took  up  with  the  manage- 
ment the  question  of  changing  the  location  of  the  grounds 

to  a  spot  which  would  be  more  accessible,  and  therefore 
more  profitable  to  the  ball  club,  not  overlooking,  of  course, 
its  immediate  location,  on  one  of  the  lines  of  this  com- 

pany. Several  sites  were  investigated,  and  finally  one  was 
adopted  distant  but  twenty  minutes  from  Brooklyn  City 

Hall  and  but  thirty-two  minutes  from  New  York  City 
Hall,  and  fifteen  minutes  nearer  that  point  than  the  New 

York  Base  Ball  Club's  grounds.  The  new  grounds  are 
located  on  the  Third  Avenue  Line  of  this  company,  and 
but  one  block  distant  from  the  Fifth  Avenue  Line  of  the 

Nasau  Electric  Railway,  which  joined  this  company  in 
an  arrangement  to  erect  the  stands,  etc.,  for  the  club.  The 
necessary  funds  were  advanced  on  a  lease  which  will  pay 
the  principal  and  interest  on  the  amount  invested  within 
ten  years. 

Another  instance  is  the  establishment  of  a  bicycle  racing 
track  by  the  National  Cycledrome  Company.  This  track 

is  used  for  bicycle  meets,  and  as  headquarters  for  the  nu- 
merous bicycle  clubs  of  this  section  and  for  general  ath- 
letics. In  assisting  this  enterprise  the  company  will  be 

enabled  to  run  night  events  by  electric  lights  as  well  as 
secure  a  laige  day  traffic. 

Another  idea  is  the  electric  fountain  which  was  built 

by  the  city  upon  an  arrangement  with  the  railway  com- 
panies at  Prospect  Park.  The  companies  paid  a  portion  of 

the  expense  of  building  this  fine  attraction  and  supply 
the  electricity  to  operate  its  powerful  colored  searchlights. 

The  locations  for  transient  shows  which  come  to  town — 

Buffalo  Bill's  Wild  West  Show,  Barnum's  Circus,  etc. — are 
always  looked  after,  and  this  year,  through  the  personal 

efforts  of  the  General  Passenger  Agent,  the  Buffalo  Bill's 
Wild  West  Show  located  at  a  point  where  our  lines  got 
practically  all  the  business. 

It  will  be  seen,  then,  that  one  of  the  strongest  points  of 

a  General  Passenger  Department  is  to  increase  the  at- 
tractions and  advertising  of  all  pleasure  resorts  controlled 

by  other  capital,  without  expense  to  the  company.  The  G.  P. 
A.  is  also  to  solicit  excursion  parties  among  those  who  have 
previously  patronized  other  transporation  lines,  and  also 
to  influence  large  organizati<  ns  to  visit  parks  or  beaches 
on  the  lines  of  the  company.  As  an  instance  of  this,  we 
recently  met  a  committee  of  the  Royal  Arcanum,  an  order 
numbering  20,000  members   r.  this  city,  in  competition 

with  representatives  of  a  steamboat  company  and  a  steam 
railroad  company,  who  desired  the  outing  to  go  to  another 
resort  reached  by  their  lines.  By  inducing  the  proprietor 
of  the  park  on  our  line  which  we  desired  them  to  visit 
to  make  them  a  liberal  offer,  and  by  agreeing  ourselves  to 
advertise  the  affair  on  our  cars,  and  to  do  the  printing  of 
tickets,  circulars,  etc.,  amounting  to  not  over  $50,  in  which 
another  trolley  company  agreed  to  join  us,  we  secured  the 
excursion  for  the  23d  of  June,  for  which  there  have  been 
20,000  tickets  printed. 

This  year  we  have  what  is  almost  a  new  field  to  work 
in,  being  New  York  proper,  on  account  of  the  operation 
of  our  cars  across  the  Brooklyn  Bridge  into  that  city.  We 
can  now  take  up  trolley  parties  at  Park  Row  and  land 
them  on  the  shores  of  the  Atlantic,  Jamaica  Bay  or  Long 
Island  Sound,  without  change  of  cars,  so  that  there  will  be 
a  field  for  considerable  new  advertising  and  new  efforts. 

For,  although  the  cities  are  geographically  so  close  to- 
gether, many  of  those  living  on  the  Island  of  Manhattan 

know  little  of  the  attractions  and  pleasures  to  be  derived 
by  a  trip  to  Brooklyn  and  its  suburbs  and  pleasure  resorts. 

For  the  past  two  years  the  business  of  this  special  ex- 
cursion department  has  amounted  to  over  $20,000  each 

season.  We  keep  in  stock  fifteen  of  the  decorated  and  il- 
luminated trolley  excursion  cars  and  three  parlor  cars. 

The  illuminated  cars  are  arranged  with  portable  frames,  to 
which  the  colored  bunting  decorations  are  attached,  so 

that  during  the  "rush  hours"  these  cars  are  operated  on 
the  road  as  are  other  cars,  the  frames  being  swung  from 
the  roof  of  the  depots  while  the  cars  are  out.  The  General 

Passenger  Department  is  closely  associated  with  the  oper- 
ating department,  the  General  Passenger  Agent  being 

subject  to  the  direction  of  the  General  Superintendent. 
During  the  dull  season  for  trolley  party  pleasures  the 

General  Passenger  Agent  assists  the  General  Superintend- 
ent in  watching  the  operation  of  the  road,  in  looking  over 

the  passenger  returns,  time-tables,  etc.,  etc.,  and  in  a  gen- 
eral way  looking  out  for  the  best  interests  of  the  service, 

in  addition  to  "prospecting"  for  the  next  season. 
"Where  and  How  to  Go"  is  the  title  of  a  forty-eight 

page  pamphlet  4  ins.  x  8  ins.  in  size,  printed  in  green  and 
red,  with  a  handsome  lithographed  cover  of  a  conventional 

design,  containing  over  fifty  fine  half-tone  illustrations  of 
points  on  the  lines  of  the  Brooklyn  Heights  Railroad. 
There  were  100,000  of  these  printed.  Free  reading  notices 
of  the  publication  were  given  in  the  metropolitan  dailies 
and  trade  journals,  so  that  many  were  distributed  through 
the  mails.  Others  were  circulated  by  persons  calling  at 
the  offices  of  the  General  Passenger  Department,  and  still 
others  through  the  agency  of  the  New  York  Railroad  and 
Steamboat  Time-Table  Company,  whose  time-table  racks 
occupy  stands  in  all  the  principal  hotels,  steamship  offices 
and  railroad  terminals. 

The  pages  shown  from  this  publication  are  meant  to 
convey  impressions  upon  the  mind  by  illustration  rather 
than  by  words;  for  example,  the  decorated  and  illuminated 
open  excursion  car  is  surrounded  by  summer  scenes  of 
children  in  the  park,  boating  on  the  lake,  bathing  at  the 
shore,  a  summer  inn  and  a  country  dance. 

The  buffet  parlor  cars  shown  on  the  opposite  page  con- 
vey about  them  the  idea  of  crisp  winter  weather  amuse- 

ments in  the  club  house,  skating  parties,  supper  at  a  coun- 
try house,  the  theatre,  and  other  features  of  fun  in  the 

warm  and  comfortable  car,  where  euchre  parties,  and  even 
vaudeville  shows  with  banjo  and  piano  accompaniment 

complete  the  programme.  Another  feature  of  this  booklet 
is  that  the  advertisements  therein  nearly  paid  for  its  cost- 
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LETTERS  AND  HINTS  FROM 

PRACTICAL  MEN. 

Preserving  Patterns. 

Boston,  Mass.,  June  23,  1898. 
Editors  Street  Railway  Jouknal  : 

There  is  very  often  occasion  in  the  street  railway  re- 
pair shop  to  make  and  preserve  patterns  of  various  kinds. 

The  West  End  shops  of  Boston  have  a  cheap  and  effective 

way  of  putting  a  pattern  up,  by  which  warping  and  shrink- 
ing are  overcome,  as  well  as  strength  secured.  The  process 

is  shown  in  the  sketches.  A  common  oblong  pattern  is 
used  as  an  illustration,  but  the  same  principle  is  applicable 
to  disc  patterns  and  various  other  shapes.  The  proper 

wood  having  been  selected,  the  pieces  are  cut  to  size,  al- 
lowing sufficient  margin  for  the  dovetailing. 

The  pieces  are  now  set  up  and  held  with  small  nails  or 
screws.    It  is  necessary  that  the  parts  be  squared  so  that 

METHOD  OF  FITTING  PATTERNS 

the  edges  can  be  marked  off  for  the  dovetailing.  About 
a  5-8-in.  dovetail  is  serviceable.  First  mark  the  gage  line 
this  depth  on  the  edges  to  be  cut,  then  divide  off  equally 
and  cut  out  the  work  with  a  very  true  and  perfectly  sharp 
scroll  saw.  After  the  two  edges  are  sawn  as  in  Fig.  1,  the 
pieces  can  be  taken  apart  by  drawing  the  nails,  and  put 
together  in  the  pattern  shape  in  Fig.  2.  If  the  laying  out 

of  the  work  and  sawing  be  true  the  pattern  will  be  accu- 
rate in  every  detail.  The  parts  require  a  little  glue  at  the 

dovetailing  to  hold  them  together.  B.  F.  F. 

Mending  a  Pipe  Break 

Philadelphia,  Pa.,  june  18,  1898. 
Editors  Strklt  Railway  Journal: 

Station  engineers  know  how  much  trouble  is  often 
caused  in  station  -  operation  by  the  breaking  of  some  of 
the  small  steam  or  exhaust  pipes  for  operating  the  pump 
and  other  parts  of  the  machinery ;  and  it  always  happens 
that  these  accidents  occur  at  times  when  the  traffic  is 

heaviest  and  the  day  is  most  undesirable.  I  have  found 
that  some  method  of  quickly  repairing  the  break  is  often 
very  convenient,  and  the  accompanying  illustrations  show, 
an  easy  method  of  accomplishing  repairs  of  this  character. 

A  lead  pipe  split  by  frost  usually  resembles  Fig.  1,  and 
it  is  only  necessary  to  clamp  a  short  length  of  the  pipe 
in  order  to  make  it  tight.  A  couple  of  pieces  of  spruce 
board,  3  ins.  wide,  grooved  as  shown  by  Fig.  2,  and 
c!amped  over  the  rupture  will  stop  the  leak. 

The  best  way  to  groove  a  pair  of  clamps  is  to  run  a  saw 
kerf  across  both  blades,  as  at  a,  Fig.  3,  then  clamp  both 
pieces  together  and  bore  right  through,  as  shown.  It 
does  not  always  happen  that  a  bit  of  proper  size  is  at  hand, 
therefore  it  is  necessary  to  work  out  the  grooves.  The 
way  to  do  this  is  to  saw  down  to  the  circle,  as  shown  at  a, 

Fig.  4;  then  split  out  the  thin  strips  of  wood,  leaving  a 
rough  circle,  as  at  b.  A  few  clips  with  a  chisel  will 
smooth  up  the  groove  enough  to  make  it  answer  all  pur- 

poses, after  which  it  is  daubed  with  putty,  elastic  cement, 

or  white  lead,  as  shown  in  Fig.  2,  then  the  two  pieces  are 
placed  over  the  break  and  screwed  tight  with  a  pair  of 
carriage  bolts. 

Once  the  writer  tried  it  and  found  he  had  no  bolts  or 
long  screws.  A  couple  of  clamps,  as  shown  by  Fig.  5, 
were  sawed  out  of  hardwood  (spruce  will  do,  but  will  not 
last  long).    If  one  bolt  can  be  found,  the  clamp,  Fig.  5,  is 

FIG.  1.— SPLIT       FIG.  2.— GROOVE  FOR     F IG  3.— BORI NG  TH E 
PIPE  PIPE  GROOVE 

all  right,  as  illustrated  by  Fig.  6,  where  the  clamp  is 
shown  in  position  on  the  pipe. 

A  clamp  like  that  in  Fig.  6  was  put  on  the  exhaust  pipe 
of  a  steam  pump  one  cold  day  last  winter.  The  rig  has 

never  leaked  a  drop,  and  is  in  place  to  this  day,  the  ser- 
vices of  a  plumber  having  never  been  secured,  probably 

on  the  principle  of  "letting  well  enough  alone." 

FIG.  5— CLAMP  FOR  HOLD-  FIG.  6— CLAMP  IN 
ING  GROUND  PIECES  POSITION 

Some  of  these  clamps  might  be  made  up  in  advance  and 
kept  in  stock  by  the  careful  station  engineer  and  found 
always  ready  when  a  pipe  does  burst.  Half  a  dozen  such 
clamps,  made  to  fit  as  many  sizes  of  pipe,  and  all  furnished 
with  bolts,  in  the  store-room  will  save  many  a  delay  or 
even  a  shutdown.  James  F.  Austin. 

 «•»  «■»  

Cost  of  Feed  Water 

Boston,  Mass.,  June  15,  1898. 
Editors  Street  Railway  Journal: 

There  is  an  error  in  Mr.  Francis'  communication  on 
the  "Cost  of  Feed  Water"  in  this  month's  issue.  The 
horse  power  is  not  223,  but  223  divided  by  60,  or  3.71. 

If  he  uses  the  unwarranted  expression  of  "223  h.p.  per 
hour,"  he  should  be  consistent  and  say  60,000  h.p.  per 
hour  for  the  main  engine.  He  will  then  find  the  ratio 
about  270,  instead  of  about  four.    Quite  a  difference! 

Albert  F.  Hall. 

Track  Joints 

New  York,  June  21,  1898. 

Editors  Street  Railway  Journal  : 
It  is  very  interesting  and  instructive  to  once  in  a  while 

take  a  look  into  the  dear  old  scrap  book.  We  see  therein 
thoughts  expressed  and  theories  advocated,  and  make  our 
deductions  from  their  practical  results.  In  an  editorial  in 

May,  1890,  on  "The  Proper  Weight  and  Design  of  Rails." 
you  speak  of  heavy  rails  with  a  web  10  ins.  in  depth  and 
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a  base  10  ins.  wide,  weighing  114  lbs.  to  125  lbs.  per  yard 
as  being  suggested  by  an  important  street  railway  company 
"  •  •  •  the  object  being  to  get  a  rail  that  could  be  spiked 
directly  to  the  ties  to  resist  side  pressure,  prevent  knuckling  and 
give  rigidity  as  well — a  construction  that  will  endure  without  com- 
stant  attention.  The  theory  is  that  a  heavy  rail  will  support  the 
load  out  to  the  end  without  depending  so  much  on  the  joint 

plates." That  is  what  theorists  advocated  in  1890.  Practice,  the 

tester,  in  1898,  has  smashed  these  theories  into  smither- 
eens; practice  has  demonstrated  that  the  heavy  rail  will 

carry  the  load  to  the  end  of  the  rail,  but  there  dump  it. 
Practice  has  demonstrated  that  the  theorists'  double- 
decked,  fish-plate,  bridge-joint  does  not  adequately  sup- 

port the  rails  at  the  joint,  and  practice  fifty  years  ago 

demonstrated  and  demonstrates  to-day  that  rigidity  and 
bad  joints  are  the  niggers  in  the  coal  pile,  the  batterers 

of  rails,  rackers  of  cars,  causing  passengers'  teeth  to  chat- 
ter as  with  ague. 

If  anyone  doubts  this  assertion,  let  him  go  over  Third 
Avenue  or  any  other  avenues  using  these  ponderous  rails 
and  joint  fasteners,  and  he  will  see  and  feel  laminated 
rails.  Let  him  go  to  Brooklyn,  and  he  will  see  low  joints 
and  laminated  rails  as  frequent  as  in  tracks  laid  with  a 
lighter  weighted  rail  and  fish  plates.  If  he  wants  further 

evidence,  look  in  every  city  and  hear  the  managers'  plain- 
tive cry:  "What  can  I  do  to  be  saved  from  low  joints  ami 

laminated  rails?"  The  heavy  rail  and  double-decked,  fish- 
plate, bridge-joint  device  is  a  total  failure;  low  joints  and 

laminated  rail  still  exist. 

There  are  progressive  cities  who  have  had  their  travails 
with  the  heavy  rails  and  joint  monstrosities,  and  in  their 
despair  have  welded  their  rails,  and  the  rails  unweld,  and 

so  the  battle  goes  on  and  ever  will  under  such  a  miser- 
able makeshift. 

To  those  afflicted  with  the  welding  craze,  I  would  sug- 
gest (and,  believe  me,  this  is  their  only  remedy,  although 

temporary)  first,  smooth  out  Mother  Nature's  winter  and 
summer  ruffles ;  this  can  be  clone  by  having  on  one  end  of 
the  car  a  sprinkler  supplied  with  pure  cold  water,  to  cool 
the  parched  and  thirsty  rail  in  summer  and  on  the  other 
end  of  the  car  a  blast  furnace  well  charged  with  heat; 
this  would  warm  the  frozen  rail  in  winter.  This  process 

if  properly  administered  would  smooth  Nature's  ruffles, 
and  an  even  temperature  and  smooth  rail  joint  would  be 

attained,  but  even  then,  they  must  not  forget  there's  a 
good  (or  bad)  time  coming,  when  the  twelve  pounds  of 
metal  from  this  ponderous  rail  is  worn  off  the  head.  Then 

must  come  the  renewal,  and  they  might  now  ask  them- 
selves (as  did  Hamlet  of  old  under  sore  affliction)  the 

question,  whether  it  would  be  nobler  to  suffer  bad  align- 
ment, low  joints  and  laminated  rails  without  welding,  or 

weld  and  wait  until  renewal,  and  then  take  up  arms  against 
that  mighty  sea  of  trouble,  when  the  streets  would  yawn 
and  give  up  the  worn  out  rails  to  the  army  of  men  with 
picks,  shovels,  hammers  and  saws. 

Can  anyone  picture  such  a  scene  as  on  that  day  of 
renewal?  Miles  of  heavy  rails  welded  together,  armies  of 
men,  with  picks,  shovels,  saws,  chisels  and  hammers,  some 
blasting  the  rails  out  of  the  concrete  bed,  some  sawing 
rails  into  convenient  lengths  to  be  handled  conveniently, 
teams  waiting  to  take  away  the  scrap  rail  and  debris,  and 
after  this  canal  has  been  dug  and  scrap  removed  a  new 

track  to  be  built.  Martin's  canvas  "Day  of  Judgment" 
would  be  a  Turner's  summer  landscape  in  comparison. 

You  have  known  me,  Mr.  Editor,  many,  many  years, 
and  your  scrap  book  will  reveal  many  of  my  thoughts, 
observations,  theories  and  practical  results  of  those  the- 

ories.  Time,  the  tester,  will  bear  witness  that  I  have  not 

written  one  thought  or  put  in  practice  one  theory  that 
was  not  a  step  in  advance  for  a  permanent  track,  giving 
equal  transmission  and  smoothness  of  rolling  load.  Mark 
the  words  equal  transmission,  it  means  much;  nay,  it 
means  all,  for  a  perfect  track  cannot  be  obtained  without 
it.  As  I  have  said  years  ago  through  your  columns,  so  I 
say  now,  that  a  heavy  rail  with  ponderous,  double-decked, 
fish-plate  bridge-joint  is  wasteful  in  metal  and  poor  in  de- 

sign, and  will  never  make  a  track  free  from  low  joints  or 
laminated  rails,  and  I  further  state  that  no  single  girder 
fish-plate  device,  however  heavy  or  light,  will  remove  the 
joint  difficulty. 

When  an  engineer  designs  his  rail  so  it  can  be  laid 
as  a  mason  builds  a  wall,  or  weaver  weaves  his  cloth,  or  a 
sailor  splices  his  rope,  then  a  60-lb.  per  yard  rail  will 
suffice  for  the  heaviest  motor  car  and  a  low  joint  or  lam- 

inated rail  will  not  be  known.  Smoothness  and  equal 
transmission  of  load  and  economy  in  operation  will  be 
attained.  T.  H.  Gibbon,  C.  E. 

Preserving  Iron  from  Rust. 

Boston,  Mass.,  June  15,  1898. 

Editors  Street  Railway  Jo>  rnal: 
I  have  found  the  following  receipt  for  cleaning  away 

rust  so  convenient  that  your  readers  may  like  to  have  it. 
Melt  a  little  lump  of  camphor  in  some  lard  and  color  the 
mixture  with  black  lead  till  it  resembles  the  color  of  iron. 
Clean  away  all  rust  that  is  causing  difficulty,  or  clean  up 
the  iron  parts  that  it  is  desired  to  treat,  and  then  rub  on 
this  mixture.  After  it  has  remained  for  a  day  the  parts 
should  be  cleaned  up  again  with  a  cloth,  and  there  will 
be  no  more  trouble  from  rust.  To  make  the  mixture, 
use  a  pound  of  lard  to  an  ounce  of  camphor.  A  mixture  of 
common  rosin  with  pure  olive  oil  and  spirits  of  turpentine 
forms  another  material  which  will  act  very  well  toward 
preserving  iron  from  the  formation  of  rust. 

It  is  always  better  and  easier  to  keep  the  iron  parts 
clean  and  clear  from  rust  formation  than  it  is  to  remove 

the  rust  once  it  has  gotten  a  start.  This  hint  ought  to  be 
enough  to  make  every  electrician  careful  in  the  manage- 

ment of  all  iron  parts  in  his  department. 
Another  very  common  cause  of  trouble  in  power  houses 

is  oil  dropping  from  machinery,  shafting, bearings  or  pipes. 
As  soon  as  an  oil  box  or  can  gets  out  of  order  there  is 
trouble  with  oil  at  once.  If  bearings  on  machinery  or  on 
shaftings  get  badly  worn  or  at  all  out  of  line  the  result  is 
that  they  will  throw  off  oil,  which  is  liable  to  strike  any- 

where. Occasionally  the  babbit  metal  lining  to  oil  boxes 
or  bearings  will  wear  away  and  the  iron  parts  will  then 
cut  into  the  shaft.  If  this  is  allowed  to  happen  the  oil 
will  be  thrown  out.  The  only  way  to  avoid  such  a  re- 

sult is  to  keep  all  bearings  and  oiled  parts  in  good  con- 
dition. 

In  the  West  End  shops  here  a  new  tool,  which  clamps 

on  the  pillow-block,  is  being  used  to  turn  off  commuta- 
tors. The  drawing  herewith  shows  a  detail  of  the  tool, 

which  any  mechanic  can  make,  and  he  will  find  it  very 
useful.  Frank  Jonks. 

In  a  general  way,  the  proper  fuel  to  use  is  that  which 

will  evaporate  the  greatest  quantity  of  water  per  dollar's 
worth  of  fuel.  It  does  not  pay  to  burn  too  poor  a  quality 
of  fuel,  however,  because  slack  containing  a  great  quantity 
of  ash  and  sulpher  will  cake  and  clinker  on  the  grate  bars, 
make  a  great  deal  of  work  for  the  firemen,  refuse  to  be 
forced  when  necessary,  and  make  much  ash  to  be  re- 

moved.— From  report  of  committee,  St.  Louis  Conven- 
tion, 1896. 
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Tramway  Matters  in  Sydney 

Sydney,  N.  S.  W.,  May  23,  1898. 
Editors  Street  Railway  Journal  : 

It  is  very  much  to  be  regretted  that  the  communica- 
tion which  was  signed  "  Veritas  "  should  have  appeared  in 

your  publication  of  April  last.  Had  it  not  occurred  to 
me  that  the  writer  might  have  meant  to  be  satirical,  I 
should  pray  to  be  saved  from  my  friends  in  future. 

Nothing  worthy  of  praise  in  electric  tramways  has  yet 
been  achieved  in  New  South  Wales.  Some  interesting 
experiments  have  been  carried  out  and  some  important 
work  is  in  hand.  If  the  results  prove  satisfactory,  the 
praise  will  be  due  to  the  administration  for  instituting  the 
system  and  engaging  competent  engineers  to  carry  out  the 
work. 

P.  B.  Elwell. 

Important  Construction  Proposed  in  New  York 

Asalready  outlined  in  the  Stkeet  Railway  Journal,  the 

Third  Avenue  Railroad  Company  is  planning  the  equip- 
ment with  the  underground  conduit  system  of  all  the  lines 

owned  and  controlled  by  it  in  the  Borough  of  Manhattan. 

This  system  comprises  about  73.66  miles  of  track,  and  in- 
cludes the  present  Third  Avenue  system,  consisting  of  28.5 

miles  of  track  at  present  equipped  with  cable.  The  other 

lines  are  now  operated  by  horses.  The  present  cable  con- 
duit of  the  company  on  its  Third  Avenue  Division  will  be 

utilized,  but  that  on  its  125th  Street  and  Amsterdam  Ave- 
nut  Divisions,  being  older,  will  be  replaced  by  more  mod- 

ern construction. 

The  reasons  of  this  change  from  cable  to  electricity,  as 

stated  by  a  prominent  official  of  the  company,  are  not  ex- 
pected economy  of  operation,  but  to  secure  pleasanter  ser- 

vice, and  also  a  uniform  system  over  all  the  line,  as  the 

electric  equipment  of  the  horse  lines  is  a  manifest  neces- 
sity. 

The  first  line  to  be  equipped  will  be  the  main  line  of  the 
Third  Avenue  Railroad  Company,  and  the  engineers  are 
now  engaged  in  preparing  the  plans  for  this  change.  The 
most  serious  problem  seems  to  be  the  joint  question,  and 

the  experience  of  the  company  in  this  department  is  ex- 
ceedingly interesting.  The  present  track,  when  laid  in 

1893,  seemed  in  the  opinions  of  the  engineers  at  that  time, 

amply  substantial  for  the  service.  It  consisted  of  7  in.  80- 
lb.  rail,  laid  on  the  concrete  structure  of  the  conduit.  The 

rail  rested  every  5  ft.  upon  the  cast  iron  yokes  of  the  con- 
duit, but  between  these  supports  the  concrete  was  packed 

tight  under  the  base  of  the  rail.  The  splice  bars  were  30 
ins.  in  length,  connected  through  the  web  with  six  §  in. 
bolts.    The  joints  were  suspended  and  broken. 

In  spite  of  this  construction  the  joints  have  gone  down 

in  some  places  over  -§  in.,  showing  that  as  a  girder  the  rail 
was  not  strong  enough  to  carry  the  load  without  sagging. 

The  concrete  below  did  not  seem  to  support  the  rail  suf- 
ficiently to  prevent  this,  although  it  might  possibly  have 

done  so  had  there  been  a  uniform  support  of  concrete  un- 
der the  rail  instead  of  yokes  every  5  ft.  Where  the  low 

joints  occur  there  seems  a  gradual  drop  of  the  head  of  the 
\  rail  on  each  side  from  the  yoke  to  within  a  few  inches  of 

the  joint,  the  drop  from  the  horizontal  being  about  J  in. 
Then  at  the  joint  itself  there  is  another  short  depression 

or  "dig"  about  J  in.  deep.  '  On  the  other  rail,  at  a  point 
just  opposite  the  joint,  there  is  usually  a  corresponding  or 

sympathetic/'dig"  about  £  in.  deep  and  several  inches  long. 
In  addition  to  this  the -rail  itself  has  become  worn  great- 

ly, not  only  on  the  head  and  tram,  but  also  under  the  head 
and  tram  from  the  action  of  the  splice  bars.  The  base  of 
the  rail,  where  it  rested  in  the  pockets  of  the  yokes,  was 
also  worn  considerably,  and  a  number  of  the  splice  bars 
have  become  broken.  In  addition  to  these  other  evidences 
of  wear,  a  curious  effect  from  traffic  was  noticed  in  some 
sections  of  depressions  or  waves  in  the  head  of  the  rail,  in 
some  cases  every  10  or  15  ft.  These  were  from  2  ins.  to  3 

ins.  in  length,  and  from  1-64  in.  to  1-32  in.  in  depth. 
It  should  be  said  in  this  connection  that  the  number  of 

cars  which  have  passed  over  the  track  is  estimated  at  2,- 
500,000.  The  cars  are  all  mounted  on  single  trucks,  with 

7  ft.  6-in.  wheel  base  and  measure  about  30  ft.  Their 
weight  is  about  14,000  lbs.  without  passengers.  The  per- 

centage of  carbon  in  the  rail  originally  laid  was  about  .45 

per  cent. The  management  of  the  company  has  been  giving  very 
close  attention  to  the  method  of  improving  this  condition 
in  its  new  construction.  Owing  to  the  yoke  construction 
on  Third  Avenue  the  company  is  limited  to  a  7-in.  rail, 
and  by  the  yokes  to  a  4-in.  base,  but  will  lay  one  weigh- 

ing 104  lbs.  to  the  yard,  and  in  60  ft.  lengths.  The  per- 
centage of  carbon  in  the  rail  composition  will  also  be  in- 
creased to  from  .55  per  cent,  to  .6  per  cent.  The  Broad- 

way or  Crimmins  type  of  head  will  be  used,  but  owing 
to  the  limit  in  height  the  web  and  base  will  be  thick- 

ened. All  the  new  construction  of  the  company,  viz.,  all 
that  except  on  Third  Avenue  proper,  will  be  laid  with 
a  9-in.  112-lb.  rail.  The  joint  question  has,  of  course, 
required  special  attention,  and  no  form  of  bolted  up  joint 
was  considered  feasible  on  the  Third  Avenue  line,  first, 
because  the  cost  of  getting  at  a  joint  for  the  purpose 
of  tightening  up  the  nuts  is  estimated  at  about  $1,  and 
second,  because  of  the  long  distance  (5  ft.)  between  the 
yokes  or  points  of  support  of  the  joint.  For  this  reason 

the  company's  engineers  have  been  very  favorably  dis- 
posed toward  the  cast  welded  joint,  and  will  probably 

adopt  that  joint. 
For  power  the  company  will  probably  put  in  a  tem- 

porary direct  current  plant  at  its  Sixty-fifth  Street  Sta- 
tion. Plans  are  being  drawn  up,  however,  for  a  large 

three-phase  station  to  be  located  at  Kingsbridge,  for 
transmission  of  power  all  over  the  city  for  operating  the 

several  divisions.  From  six  to  eight  sub-stations  will  1  e 
installed. 

The  company's  standard  car  will  be  a  double  truck  car 
with  a  32-ft.  body  and  4-ft.  6-in.  platforms.  It  is  a  modifi- 

cation of  the  existing  type,  and  the  company  expects  it  will 

be  popular  with  the  riding  public.  In  addition,  the  com- 
pany is  splicing  together  some  of  its  short  open  and  closed 

cars  to  make  a  combination  car  about  41  ft.  over  all.  The 

car  is  mounted  on  double  trucks,  and  the  open  compart- 
ment, which  is  always  in  the  rear,  is  fitted  with  five 

benches.  The  company  has  been  operating  one  of  these 

cars  during  the  past  winter,  and  has  found  the  open  por- 
tion has  been  quite  popular  with  smokers. 

First,  that  we  must  keep  more  constantly  before  the 
people  the  perils  to  which  we  are  exposed,  and  the  menace 
to  the  safety  of  our  free  institutions,  because  of  the  corrupt 
governments  of  most  of  our  large  cities.  In  the  light  of 
the  present  day,  was  not  Wendell  Phillips  right  when  he 
prophesied  that  the  correct  solution  of  the  problem  of  our 
great  cities  would  test  our  free  institutions  more  severely 

than  our  struggle  with  human  slavery? — From  report  of 

the  committee  on  "Municipal  Ownership  of  Street  Rail- 
ways," Niagara  Falls  Convention,  1897. 

« 
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A  Comparison  of  Gross  Receipts  for  J896  and  1 897  of  J  75 
American  Street  Railway  Properties 

The  following  figures  are  of  general  interest  as  an  indication  of 
the  business  condition  of  the  country  in  1896  and  1897,  it  being  a 
well-known  fact  that  street  railways  touch  the  people  so  closely 

that  their  gross  earnings  are  an  excellent  gage  of  general  pros- 

perity. The  figures  are  obtained  from  the  1898  edition  of  "Amer- 
ican Street  Railway  Investments." 

In  these  tables  are  shown  the  comparative  gross  receipts  of  26 
street  railway  properties  earning  $1,000,000  or  more  in  financial 
years  ending  at  various  dates  in  1896  and  1897;  of  19  properties 
earning  from  $500,000  to  $1,000,000;  of  46  properties  earning  from 

$100,000  to  $500,000;  of  51  properties  earning  from  $50,000  to  $100,- 
000,  and  of  33  properties  earning  from  $25,000  to  $50,000. 

In  the  first  group  the  average  rate  of  increase  in  the  earnings 
of  1897  over  the  earnings  of  1896  is  2.20  per  cent;  in  the  second 
group  there  has  been  an  average  rate  of  decrease  of  11  per  cent; 
in  the  third  group  the  average  rate  of  increase  is  1.87  per  cent.; 
in  the  fourth  group  the  average  rate  of  increase  is  1.61  per  cent., 
and  in  the  fifth  group  the  average  rate  of  decrease  is  .67  per  cent. 
The  total  receipts  earned  in  1897  by  the  175  properties  given  in 

the  tables  are  $113,394,903.  Of  this  amount  75.2  per  cent  are  to  be 
credited  to  the  26  properties  of  the  first  group;  11.3  per  cent  to 
the  19  properties  of  the  second  group;  9.4  per  cent  to  the  46  prop- 

erties of  the  third  group;  3.0  per  cent  to  the  51  properties  of  the 
fourth  group,  and  1.1  per  cent,  to  the  33  properties  of  the  fifth 
£Toup.  The  gross  receipts  of  the  175  properties  in  1897  were  1.9 
per  cent,  greater  than  in  1896. 

ROADS  HAVING  GROSS  RECEIPTS  FOR  1897  OF  $1,000,000 
OR  OVER. 

Gross  Gross 
Receipts,  Receipts, 

Name  of  Company.                           1896.  1897. 
Union  Traction  Co.,  Philadelphia  $10,210,026  $10,480,646 
Manhattan  Ry.  Co.,  New  York   9  313.885  9,477,052 
Metropolitan  St.  Ry.  Co.,  New  York   9.322.331  9436.333 
West  End  St.  Ry.  Co.,  Boston   8,341.958  8,719.032 
Chicago  City  Railway  Co   4,808,867  4,816,516 
Brooklyn  Heights  R.  R.  Co   4.604,392  4,696.419 
West  Chicago  St.  R.  R.  Co   4,018,948  3.899.918 
Consolidated  Traction  Co.,  Jersey  City...  2,800,618  2,993,452 
North  Chicago  St.  R.  R.  Co   2,913,709  2,911,552 
Third  Avenue  R.  R.  Co.,  New  York   2,680,448  2,653,261 
Consolidated  Traction  Co.,  Pittsburgh   1,963,529  2,463,247 
Twin  City  R.  T.  Co.,  Minneapolis   2,059,218  2,009,121 
Nassau  Electric  R.  R.  Co.,  Brooklyn   1.705,868  1,968,041 
Buffalo  Railway  Co   1,867.061  1,871,840 
Metropolitan  St.  Ry.  Co.,  Kansas  City   1,780.940  1,774,892 
Brooklyn  Elevated  R.  R.  Co   I,7i9„598  1,694,358 
United  T.  &  Elec.  Co.,  Providence   1,692,933  1,685,775 
Cleveland  Electric  Railway  Co   1,634,841  1,632,024 
National  Railway  Co.,  of  Chicago   1,522,273  1,467,976 
Lynn  &  Boston  R.  R.  Co   1,425,922  1,431,936 
Montreal  St.  Railway  Co   1,265,898  1,342.368 
New  Orleans  Traction  Co.,  Ltd   1,334.277  1,239,256 
Louisville  Railway  Co   1,234,526  1,238,042 
Baltimore  City  Pass.  Ry.  Co   1,060,418  1,135,500 
Detroit  Citizens'  St.  Ry.  Co   1,040.545  1,102.250 
Toronto  Railway  Co                                      997.273  1,077,612 

Total  $83,380,102  $85,218,419 

Gi  oss  Gross 
Receipts  Receipts 

Name  of  Company,                              1896.  1897. 
Union  Ry.  Co.,  of  New  York  City                 $525,800  $542,855 
Hestonville,  Mantua  &  Fairmount  Pass. 
Ry.  Co.,  Philadelphia                                 576.913  534.345 

Worcester  Consolidated  St.  Ry.  Co                 492,796  508,856 
Troy  City  Ry.  Co                                          520,171  506,298 

Total  $12,823,904  $12,810,233 

ROADS  HAVING    GROSS    RHCEIPTS    FOR   1897  OF  $100,000 

TO  $500,000. 
Gross  Gross 

Receipts  Receipts 
Name  of  Company.  1896.  1897. 

Wilkesbarre  &  Wyoming  Valley  Trac.  Co.  $507,862  $491,289 
New  York  &  Queens  Co.  Ry.  Co.,  Long 

Island  City    358.870  472,472 
Pittsburgh  &  Birmingham  Trac.  Co   412,288  457,622 
Lowell,  Lawrence  &  Haverhill  St.  Ry.  Co.  410,001  426,657 
Richmond  (Va.),  Rv.  &  Electric  Co   437.747  413.309 
New  Orleans  &  Carrollton  R.  R.  Co   431,414  382,106 
Lowell  &  Suburban  St.  Ry.  Co   422.739  381,804 
Nashville  St.   Ry   322.566  350.426 
Paterson  Ry.  Co   3!9,o85  347,023 
Brockton  St.  Ry.  Co   306,865  332,256 
Globe  St.  Ry.  Co.,  Fall  River,  Mass   323,521  312,035 
Bridgeport  Traction  Co   321,260  311,671 
Fair  Haven  (Conn.)  &  Westville  R.  R.  Co.  281,023  309,695 
The  Newark  &  South  Orange  Ry.  Co   291,515  297,472 
Portland  (Me.)  R  .R.  Co   251,425  276,858 
Winchester  Ave.  R.  R.  Co.,  New  Haven..  251,314  248.320 
Des  Moines  City  Ry.  Co   239,511  233,080 
Trenton  Pass.  Ry.  Co   228,356  225,075 
The  Ottawa  (Ont.)  Electric  Ry.  Co   212,106  223.802 
Union  St.  Ry.  Co.,  New  Bedford   224,144  220.626 
Holyoke  (Mass.)  St.  Ry.  Co   173,540  216.684 
Galveston  City  R.  R.  Co   212.661  215.299 
Allentown  &  Lehigh  Valley  Trac.  Co   238,453  214,845 
Chester  (Pa.)  Traction  Co   208,105  210.916 
New  Haven  St.  Ry.  Co   219,490  210,119 
Pennsylvania  Traction  Co.,  Lancaster,  Pa.  198,304  198,770 
Pittsburgh  &  West  End  Pass.  Ry.  Co....  193,224  188,245 
Wheeling  Ry.  Co   167.993  170. 318 
Utica  Belt  Line  St.  R.  R.  Co   170,256  166,793 
Columbia  Ry.  Co.,  Washington,  D.  C   149,270  162,497 
Binghamton  R.  R.  Co   144,592  151,105 
Manchester  (N.  H.)  St.  Ry.  Co   148,781  146.326 
Waterbury  (Conn.)  Traction  Co   ^37^73  145,114 
Worcester  &  Suburban  St.  Ry.  Co   144,635  144.756 
Erie  Electric  Motor  Co   159,142  143.208 
Fitchburg  &  Leominster  St.  Ry.  Co   128.187  133-770 
Westchester  Electric  R.  R.  Co   124.514  129.485 
Easton  (Pa.)  Transit  Co   126,259  123,812 
Camden,  Glo'ster  &  Woodbury  Ry.  Co...  118,966  123,424 
Quincy  (Mass.)  &  Boston  St.  Ry.  Co   101,830  118,395 
Meriden  (Conn.)  Electric  R.  R.  Co   104,641  111,437 
Lehigh  Traction  Co.,  Hazelton,  Pa   124,565  109,618 
Johnstown  (Pa.)  Pass.  Ry.  Co   110.339  104,679 
The  Yonkers  R.  R.  Co   102,501  104,671 
Dartmouth  &  Westport  St.  Ry.  Co.,  New 

Bedford,  Mass   111,142  102,925 
London  (Ont.)  St.  Ry.  Co   94, 194  101,366 

Total  $10,466,469  $10,662,175 

ROADS    HAVING    GROSS    RKCMPTS  FOR   1897  OF  $5CO, OOO 
TO  $1  000,000. 

Gross  Gross 
Receipts,  Receipts, 

Name  of  Company.  1896.  1897. 
Coney  Island  &  Brooklyn  R.  R.  Co   $881,718  $927,245 
North  Hudson  Co.  Ry.  Co.,  Jersey  City...  906,985  923,100 
Capital  Traction  Co.,  Washington,  D.  C.,  .  1,034,458  908,839 
Rochester  Ry.  Co   855.694  801,391 
Kings  Co.  Elevated  Ry.  Co.,  Brooklyn.  .  •  748,442  756,319 
B'klyn,  Queens  Co.  &  Sub.  R.  R.  Co   725,366  755,626 Denver  Consolidated  Tramway  Co   752,290  726,106 
The  42d  St.,  Manhattanville  &  St.  Nicholas 

Ave.  Ry.  Co.,  New  York   715,626  724,496 
Dry  Dock,  E.  B'way  &  Battery  R.  R.  Co.  728,879  698,502 Columbus  (O.)  St.  Ry.  Co   631,324  611.318 
The  Albany  Ry   554445  596,766 
Lake  Street  Elevated  R.  R.  Co.,  Chicago..  573,669  579.961 
Hartford  St.  Ry.  Co   531.388  576.993 
Central  Crosstown  R.  R.  Co.,  New  York,.  576.267  576,911 
Springfield  (Mass.)  St.  Ry.  Co   521,673  554<3T2 

ROADS   HAVING    GROSS    RECEIPTS    FOR      897    OF  $jO,O0O 

TO  $100,000. 
Gross  Gross 

Receipts  Receipts 
Name  of  Company.  1896.  1897. 

Haverhill  (Mass.)  &  Amesbury  St.  Ry.  Co.  $99,047  $99,485 
Norfolk  Suburban  St.  Ry.  Co.,  Hyde  Park, 
Mass   94.967  98,159 

Northampton  (Mass.)  .St.  Ry.  Co   94.802  95, 086 
Newton  (Mass.)  St.  Ry.  Co   86,464  94.072 
Schuylkill  Traction  Co.,  Girardville,  Pa..  96,809  93,444 
The  Niag.  Falls  &  Suspen.  Bg.  Ry.  Co..  77, 100  89.320 
The  Jamestown  St.  Ry.  Co   91,905  86,708 
Altoona  &  Logan  Valley  Elec.  Ry.  Co....  90,264  83,051 
Bay  Cities  Consolidated  Ry.  Co   90,552  81,904 
Taunton  (Mass.)  St.  Ry.  Co   85,897  81,632 
Hoosac  Valley  St.  Ry.  Co.,  North  Adams, 
Mass   68,422  81,328 

Chicago  General  Ry.  Co   96,251  79,821 
Norwich  (Conn.)  St.  Ry.  Co  v. .  84,715  79.502 
The  Springfield  (O.)  Ry.  Co   76.253  79,286 



July,  1898.  | STREET  RAILWAY  JOURNAL. 373 

Gross  Gross 
Receipts  Receipts 
189b.  1897. 

Name  of  Company, 
Sioux  City  Traction  Co   $81,571  $78,336 
Rockland  &  Abingion  St.  Ry.  Co.,  Nonh 
Abington,  Mass   71.466  74787 

Macon  Consolidated  St.  R.  R.  Co   73-419  747-22 
Ithaca  St.  Ry.  Co   61.426  70,935 
Bangor  (Me.)  St.  Ry.  Co   58.071  69.493 
Elnura  &  fiorseheads  Ry.  Co   73-626  68,oto 
Williamsport  Passenger  Ry.  Co   76,902  68,146 
Beaver  Valley  Traction  Co.,  Beaver  Falls, 
Pa   69,346  67,888 

Rockland   (Me.),  Thomaston  &  Camden 
St.  Ry.  Co   67.288  66.782 

Gloucester  (.Mass.)  St.  Ry.  Co   64.777  66,398 
Delaware  Co.  &  Philadelphia  Elec.  Ry.  Co.  61,498  63,258 
Schuylkill  Valley  Trac.  Co.,  Nornstown, 
Pa   65.576  62,963 

Pittsfield  (Mass.)  Electric  St.  Ry.  Co   37.641  61,168 
Nashua  (N.  H.)  St.  Ry   53,640  61,104 
Newburyport    (Mass.)    &    Amesbury  H. 

Ry.  Co   67,614  60,897 
Suburban  Traction  Co.,  Orange,  N.  J   68,247  60.679 
Norwalk  (Conn.)  Tramway  Co   50,161  60.670 
Auburn  (N.  Y.)  City  Ry.  Co   47,604  59849 
City  Pass.  Ry.  Co.,  of  Altoona   62,884  58,275 
Wakefield   (Mass.)   &  Stoneham  St.  Ry. 
Co   58,213  58,225 

Shamokin  (Pa.)  &  Alt.  Carmel  Elec.  Ry. 
Co   56,225  57,747 

Glens  Falls  (N.  Y.),  Sandy  Hill  &  Ft.  Ed- 
ward St.  R.  R.  Co   54-567  57,692 

Lewiston  (Me.)  &  Auburn  H.  R.  R.  Co..  55-758  56-7/1 
West  Side  St.  R.  R.  Co.,  Elmira   64.044  56,421 
Kingston  (N.  Y.)  City  R.  R.  Co   52,682  55-412 
Montgomery  (Ala.)  St.  Ry.  Co   57,291  54-914 
New  London  (Conn.)  St.  Ry.  Co   53.162  53822 
City  Electric  Ry.  Co..  Port  Huron,  Mich.  52.500  52.565 
York  (Pa.)  St.  Ry.  Co   57,623  52,398 
Charlotte   (N.   C.)    Elec.   Ry.,   Eight  & 
Power  Co   52,977  52,376 

McKeesport  (Pa.),  Duquesne  &  Wilmer- 
ding  Ry.  Co   38,295  52,376 

South    Middlesex    St.    Ry.    Co.,  Nat'ick, Mass   51.009  52.074 
Schenectady  Ry.  Co   52.122  51.961 
Woonsocket  (R.  I.)  St.  Ry.  Co   42,158  51.305 
Brighiwood  Ry.  Co.,  Washington,  D.  C.  53.862  51,080 
Norwalk  (Conn.)  St.  Ry.  Co   53-521  50,834 
Plainfield  (N.  J.)  St.  Ry.  Co   39-797  50,604 

Total   $3,392,011  $3,446,535 

ROADS  HAVING  GROSS  RECEIPTS  FOR   1897  OF  $25,000 

To  $50,000. 
Gross  Gross 
Receipts  Receipts 

Name  of  Company.  1896.  1897. 
Concord  (N.  H.)  St.  Ry.  Co   $50,650  $49779 
Middletown  (N.  Y.)  &  Goshen  Trac.  Co..  54.003  47.910 
Rochester  &  Irondequoit  R.  R.  Co   67,284  47760 
Derby  (Conn.)  St.  Ry.  Co   55.853  47.545 
Anacostia  &  Potomac  River  Ry.  Co   46,230  46,834 
Salem  (Ore.)  Light  &  Traction  Co   40.594  45.028 
Natick  (Mass.)  &  Cochituate  St.  Ry.  Co..  38.040  45739 
Newton  (Mass.)  &  Boston  St.  Ry.  Co....  33,026  44-542 
Hartford  &  West  Hartford  Horse  R.  R. 
Co   51,959  42,089 

Marshalltown  (la.)  Light,  Power  &  Ry. 
Co   38,822  41,607 

Herkimer    (N.    Y.),    Mohawk,    Ilion  & 
Frankfort  Elec.  Ry.  Co   42,382  41,348 

Augusta  (Me.),  Hallowell  &  Gardiner  R. 
R.  Co   41,117  40,840 

Leominster  &  Clinton  St.  Ry.  Co   25,234  40,588 
Stamford  (Conn.)  St.  R.  R.  Co   30,392  40,426 
Buffalo.  Bellevue  &  Lancaster  Ry.  Co....  43-752  39-749 
Amsterdam  (N.  Y.)  St.  R.  R.  Co   41,069  39,408 
Lebanon  (Pa.)  &  Annville  St.  Ry.  Co....  44.634  38,167 
Braintree  (Mass.)  St.  Ry.  Co   30,139  38,150 
Plymouth  (Mass.)  &  Kingston  St.  Ry.  Co.  34,937  37-888 
Newport  (R.  I.)  St.  Ry.  Co   40,429  37.375 
Cortland  (N.  Y.)  &  Homer  Traction  Co.  .  34-535  36,885 
Manistee  (Mich.),  Filer  City  &  Eastlake 

Ry-  Co   35,257  36,159 
The  Bridgeton  (N.  J.)  &  Millville  Trac- 
tion Co   33-300  35-055 

Marlborough  (Mass.)  St.  Ry.  Co   34*5(65  54766 

Gross  Gross 
Receipts  Receipts 
1S96.  1897. 

Name  of  Company, 

Citizens  St.  Ry.  Co.,  Fishkill,  N.  Y                  36.356  34.616 
Athol  (Mass.)  &  Orange  St.  Ry.  Co                 37,^33  32,550 
Van  Brunt  St.  &  Erie  Basin  R.  R.  Co., 

Brooklyn,  N.  Y                                           35.082  31,390 
Phillipsburg  (N.  J.)  Horse  Car  R.  R.  Co.        27,686  29,614 
Wissahickon  Elec.  Pass.  Ry.  Co.,  Phila- 

delphia                                                       3r,667  27.684 
Utica  (N.  Y.)  &  Mohawk  R.  R.  Co                  29.005  27.359 
Biddeford  (Me.)  &  Saco  R.  R.  Co                   25.461  26.383 
Olean  (N.  Y.)  St.  Ry.  Co                              27.789  26.180 
Dunkirk  (N.  Y.)  &  Fredonia  R.  R.  Co.  ..  .        26.868  26.123 

Total   $1,265,950  $1,257,535 

The  Cost  of  Hired  Electric  Power 

The  following  interesting  figures  upon  the  cost  of  elec- 
tric power  for  street  railways  are  taken  from  the  columns 

of  the  current  issue  of  the  "American  Electrician."  Much 
of  this  information  was  given  in  confidence  and  the  names 
of  the  companies  reporting  are,  therefore,  withheld.  The 
figures  refer  only  to  companies  that  rent  their  power, 
either  from  another  electric  railway  or  from  an  electric 
lighting  company.  It  is,  of  course,  well  to  remember 
when  reading  the  figures  that  a  number  of  the  companies 
are  closely  associated  with  the  companies  from  which  the 
power  is  bought,  and  this  undoubtedly  has  an  influence 
upon  the  prices  paid. 

The  companies  reporting  and  the  cost  per  unit  are  as 
follows : 

A  company  in  Georgia  operating  24  motor  cars  and  9 
trail  cars  on  18  miles  of  track  pays  $.011  per  k.w.  hour. 
A  company  in  Ohio  operating  5  cars  on  6  miles  of 

track  rents  power  from  an  electric  light  company  at  $1.80 

per  car  per  day  of  18  hours,  the  street  ra  lway  company  own- 
ing the  generator  and  the  electric  light  company  paying 

all  expenses  of  running  it.  The  street  railway  company 
states,  however,  that  it  has  recently  been  notified  that  this 
rate  will  be  raised  to  $2.10  per  car  per  day,  as  the  present 
figures  do  not  cover  the  entire  cost. 
A  company  in  Kentucky  operating  four  motor  cars 

daily  and  on  extra  occasions  6  motor  cars  and  occasion- 
ally trailers,  and  owing  6  miles  of  track,  pays  $2  per  day 

for  each  of  the  4  motor  cars  and  $1.50  per  day  for  each 
additional  motor  car  and  50  cents  per  day  for  each  trailer 
in  excess  of  12  days  in  each  month.  This  street  railway 
company  states  that  its  contract  for  power  has  been  in 
force  four  years  with  satisfaction  to  both  parties,  and  the 
company  thinks  this  arrangement  cheaper  than  owning 
and  operating  its  own  plant  for  so  few  cars. 

A  company  in  Maryland  operating  about  5  cars  pays 
a  fixed  charge  of  $12.50  for  5  cars  or  less  per  day,  and 
$2  for  each  additional  car  above  that  number. 

A  company  in  New  York  State  operating  10  motor  cars 
on  6^  miles  of  track  purchases  its  power  from  a  lighting 
company  on  a  car  mile  basis  paying  $.015  per  car  mile. 

A  company  operating  in  Texas  reports  as  follows:  ''We rent  our  power  from  the  city  on  contract  for  five  years, 
the  rate  being  $.015  per  k.w.  We,  however,  put  up  the 

feeders  for  a  distance  of  miles,  using  the  city's  poles 
to  string  them  on.  Our  meter  is  at  the  power  house  end, 
and  the  expense  to  operate  11  cars,  18  hours  per  day, 
runs  from  $660  to  $680  per  month.  We  have  a  great 
many  steep  grades  and  our  main  line  is  up  grade  for  over 
two  miles.  We  operate  eight  cars  per  hour  over  this 
grade,  and  on  another  line  we  operate  four  cars  per  hour 
over  a  grade  of  \\  miles  in  length;  on  still  another  line 
we  have  a  very  steep  grade,  but  only  about  1500  ft.  long; 
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over  this  line  the  cars  make  a  round  trip  in  51  minutes, 
there  usually  being  three  cars  on  the  line.  We  have  a 
number  of  slight  grades  on  other  parts  of  our  line,  and 
taking  everything  into  consideration,  we  have  quite  a  hard 

street  railway  city,  but  we  consider  our  rate  reasonable." 
A  company  in  Texas  operating  14  motor  cars  and  2 

trail  cars  on  y\  miles  of  track  purchases  power  from  an 
electric  light  company,  paying  $3  per  car  per  day.  The 
electric  light  company  is  owned  by  the  same  interests  that 
control  the  street  railway  company. 

A  company  in  Massachusetts  reports  as  follows:  "Our 
company  owns  its  own  generators  and  a  gas  company  fur- 

nishes us  with  steam  power,  together  with  the  necessary 

labor  to  operate  the  generators.  For  two  of  the  genera- 
tors our  company  pays  $19  per  day  of  19  hours;  for 

three  others,  $7  each  per  day  and  for  four  others,  which 
is  the  extent  of  our  contract,  $6  each  per  day.  Our  power 
bill  last  year  based  on  the  number  of  car  miles  was  $.02125 
per  car  mile,  this  amount  including  heat  and  light  for  the 
cars,  also  light  for  the  stations.  No  extra  charge  is  made 

for  snow  plow  service." 
A  company  in  New  Hampshire  operating  60  motor 

cars  and  12  trail  cars  on  2o\  miles  of  track  buys  power  for 
less  than  $.03  per  k.w.  hour. 

A  company  in  Ohio  operating  4  cars  about  17  hours 
per  day,  and  owning  3^  miles  of  track,  has  a  contract  with 
an  electric  light  company  by  which  it  pays  $50  per  month 
for  power.  The  average  ampere  load  at  500  volts  is  about 
sixty. 

A  company  in  Pennsylvania  operating  14  motor  cars  on 
8  miles  of  track  reports  that  it  pays  on  one  of  its  lines 
$3  per  car  per  day,  which  includes  maintenance  of  lines, 
and  on  the  other  branches  $2.50  per  car  per  day,  which 
does  not  include  the  cost  of  maintenance. 

A  company  in  Massachusetts  reports  that  it  furnishes 

power  to  a  number  of  street  railway  companies,  a  uni- 
form charge  of  $.03  per  car  mile  being  made  to  all. 

A  company  in  Vermont  reports  that  it  pays  $10  a  day 
for  power  for  3  cars  from  6  A.  M.  to  1 1  P.  M.  These  cars 
run  about  425  miles  in  that  time.  For  extra  cars  it  pays 
$1.50  per  half  day,  or  if  only  one  trip  is  made,  $.25  an 
hour. 

A  company  in  Pennsylvania  operating  7  motor  cars  on 
7  miles  of  track  reports  that  it  rents  power  from  an  elec- 

tric lighting  company  and  pays  $2.75  per  day  of  18  hours 
for  each  car  operated. 

A  company  in  Michigan  operating  \o\  miles  of  track, 
places  its  own  dynamo  in  the  power  station  of  an  electric 
light  company,  the  electric  light  company  furnishing  the 
power  and  attendance  and  caring  for  the  machines.  For 
this  the  street  railway  company  pays  at  the  rate  of  $2  per 
day  of  18  hours  for  each  of  5  motor  cars,  with  the  addi- 

tional right  of  attaching  two  trailers  without  cost.  For 
all  additional  motor  cars  a  charge  of  $1.85  each  per  day 
is  made,  and  for  additional  trailer  cars,  $1  per  day.  This 
amount  also  includes  light  for  the  cars. 

A  company  in  Illinois  owning  4-|  miles  of  track  pays 
$200  per  month  for  its  power  and  operates  daily  5  cars 
and  on  some  occasions  as  many  as  9  cars.  The  com- 

pany states,  however,  that  the  power  is  rented  from  a 
company  very  closely  connected,  and  that  the  cost  for 
power  is  considerably  less  than  it  could  be  purchased  from 
outside  parties. 

A  company  in  Florida  owning  3  miles  of  track  pays 
for  its  power  $6.50  for  2  cars  per  day;  some  parts  of  the 
year  one  S.R.F.  30-motor  and  one  G.E.  800-motor  are  run 
and  at  other  times  two  S.R.F.  30-motors. 

A  company  in  Alabama  owning  7.5  miles  of  track  has  a 

contract  with  another  company  for  all  its  power  used. 
This  contract  calls  for  a  minimum  payment  of  $12  per 

day  for  a  maximum  number  of  4-cars,  operating  16  hours, 
Eight-bench  open  cars  and  1 6-ft.  closed  cars  are  used, 
each  car  being  equipped  with  two  Thomson-Houston  S. 
R.  G.  30  motors  with  old  style  controller  and  rheostat. 

A  company  operating  several  large  lines  in  Michigan 
reports  that  the  approximate  charge  for  power  is  about 
$2.50  per  car  per  day  for  a  certain  number  of  cars,  and 
this  amount  less  10  per  cent  for  additional  cars.  A  trailer 
is  allowed  to  one  or  two  motor  cars  under  certain  condi- 
tions. 

A  company  in  Nebraska  operating  3  motor  cars  on  1^ 
miles  of  track  reports  that  up  to  a  short  time  ago  it  paid 
from  $4  to  $4.50  per  car  per  day  for  power. 

A  company  in  Tennessee  owning  4  miles  of  track  pays 
an  electric  light  company  $6  per  day  of  15  hours  for 
power  for  2-cars  with  double  30  h.p.  motors  each. 

Meeting:  of  the  Ohio  Street  Railway  Association 

The  regular  annual  meeting  of  the  Ohio  Street  Railway 
Association  was  held  in  Columbus,  Ohio,  on  June  8,  1898. 
The  meeting  was  well  attended,  although  no  regular 

papers  were  presented.  There  was,  however,  a  very  in- 
teresting discussion  on  general  street  railway  matters  and 

a  number  of  helpful  points  were  brought  out  by  different 
members. 

After  the  meeting  adjourned  the  delegates  were  enter- 
tained at  the  park  of  the  Columbus  Street  Railway  Com- 

pany by  W.  F.  Kelly,  general  manager  of  that  road.  After 
visiting  this  park,  the  delegates  were  taken  by  special  car 
to  Minerva  Park  for  dinner.  This  park  is  owned  by  the 
Columbus  Central  Railroad  Company,  and  the  party  was 
entertained  by  F.  N.  Bendelari,  general  manager  of  the company. 

The  following  gentlemen  were  elected  officers  of  the 
Ohio  Street  Railway  Association  for  the  ensuing  year: 

President,  S.  R.  Nelson,  Springfield,  Ohio;  vice-president, 

John  F.  Flood,  Steubenville,  Ohio;  secretary  and  treas- 
urer, Charles  Curry,  Lima,  Ohio;  executive  committee,  A. 

A.  Anderson,  Youngstown,  Ohio;  W.  A.  Lynch,  Canton, 
Ohio,  and  Thomas  H.  McLean,  Toledo,  Ohio.  The  next 
meeting  of  the  association  will  be  held  at  Springfield, 
Ohio,  June  14,  1899. 

Meeting-  of  the  Illinois  Street  Railway  Association 

The  convention  of  the  Illinois  Street  Railway  Asso- 

ciation opened  at  the  Great  Northern  Hotel,  Chicago, 

on  Tuesday,  June  7,  but,  owing  to  a  very  light  attend- 
ance, only  a  very  short  executive  session  was  held  the  first 

day.  On  June  8  the  association  convened,  some  twenty 

or  thirty  persons  being  present,  and  papers  were  read  by 

C.  L.  Bonney  on  "The  Rights  of  Street  Railways  Under 

the  Constitution,"  by  E.  X.  Lesseure  on  "Operation  of 
Street  Railways  in  Small  Cities,"  and  by  W.  L.  Ferguson 
on  "A  Svstem  of  Collection  of  Fares  and  Checking  Em- 

ployees." 

After  the  papers  had  been  read,  Albion  E.  Lang  of 

Toledo  made  a  very  interesting  address.  He  spoke  of 

the  relation  existing  between  the  citizen  and  the  com- 

pany, stating  that  the  company  must  remember  the  rights 

of  the  people,  and  should  be  satisfied  with  reasonable 

profits;  whenever  the  growth  of  traffic  or  a  reduction  in 

operating  expenses  which  promised  permanence  warrants 
a  reduction  in  fare  charge,  the  demand  of  the  people 

should  be  anticipated,  and  the  excess  over  a  reasonable 
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profit  should  be  employed  in  extensions,  arranging  for 
increased  comfort  of  passengers,  and  to  the  reduction  of 
the  price  for  a  ride.  By  reference  to  the  large  central  plant 
at  Toledo,  Mr.  Lang  showed  that  a  great  saving  could 

be  effected  by  a  combination  of  power  houses  and  man- 
agement; in  Toledo  he  stated  that  since  the  lighting  and 

railway  power  houses  had  all  been  collected  into  one, 
the  cost  of  power  had  been  reduced  to  $.0025  per  k.w. 
hour. 

The  members  of  the  association  were  cordially  wel- 
comed by  the  street  railway  fraternity  in  Chicago,  and 

a  number  of  pleasant  excursions  were  enjoyed. 
The  following  officers  were  elected  for  the  ensuing  year: 

President,  W.  H.  Patterson  of  Bloomington;  vice-presi- 
dent, D.  B.  Sherwood  of  Elgin;  secretary  and  treasurer, 

C.  K.  Minary  of  Springfield;  executive  committee,  D.  B. 
Sherwood,  C.  K.  Minary,  Walter  Barker  of  Peoria,  W. 
P.  Cannon  of  Danville,  D.  F.  Harris,  Jr.,  of  Champaign, 

D.  F.  Belden  of  Aurora.  A  special  meeting  of  the  asso- 
ciation will  be  held  at  Aurora  on  Sept.  20,  1898. 

Collection  of  Fares  and  Checking  Employees* 
By  W.  Iv.  Ferguson 

I  believe  that  tickets  sold  at  a  small  reduction  will  increase 
riding  and  that  is  what  we,  as  street  car  men,  want.  If  a  man 
has  some  tickets  in  his  pocket  he  is  pretty  sure  to  use  them,  but  if 
he  has  to  pay  out  the  cash  every  time  he  is  not  so  likely  to  ride, 
especially  if  he  is  going  a  short  distance.  Then  again,  they  often 
have  no  small  change  at  the  time,  and  will  not  break  a  bill  just 
for  a  ride.  Another  reason  is,  that  if  a  mother  has  some  tickets 
she  will  give  them  to  her  children  to  use  when  she  will  not  give 
them  the  money;  and  then  they  are  so  convenient.  I  have  known 
patrons  of  the  line  to  buy  tickets,  saying  they  like  to  use  them 
as  they  then  never  need  to  bother  with  change,  making  it  more 
convenient  to  them  and  the  conductor  as  well.  It  also  saves 
time  and  that  is  quite  an  item  to  many  people.  Then  again,  in 
selling  twelve  tickets  for  50  cents,  they  make  two  rides,  which  is 
quite  a  saving  to  people  who  ride  a,  great  deal.  You  all  know 
people  who  save  a  street  car  fare  whenever  they  can.  Merchants 
also  often  buy  tickets  to  give  to  their  customers,  claiming  it  is  a 
good  advertisement.  I  think  a  school  ticket  sold  at  about  2j4 
cents,  or  $2.50  per  100,  will  induce  parents  to  allow  their  children 
to  ride  to  and  from  school.  I  found  it  increased  our  business, 
but  you  must  limit  these  books,  not  selling  to  children  over  fifteen 
or  sixteen  years  old,  and  make  them  not  transferable,  that  only 
the  persons  to  whom  the  book  is  issued  can  use  the  tickets. 
The  subject  of  transfers  has  given  me  a  great  deal  of  trouble 

as  I  am  running  a  line  which  has  seven  different  branches  start- 
ing from  one  place,  called  the  Transfer  Station,  and  a  great  deal 

of  our  business  is  transfers.  My  first  plan  was  to  have  one  man 

issue  all  transfers.  This  man's  duty  was  to  be  at  the  transfer 
station  and  give  transfers  to  parties  who  wanted  them  as  they 
came  in  on  the  different  cars.  I  soon  found  this  would  not  do,  as 
when  business  was  at  all  heavy  people  would  come  and  ask  for 
transfers  that  had  not  been  on  any  cars,  consequently  we  were 
carrying  people  and  getting  nothing  for  their  ride.  I  then  aban- 

doned the  transfer  man  and  had  the  conductors  issue  them.  This 
went  along  nicely  for  a  while,  but  I  soon  found  we  were  getting  a 
great  many  transfers  and  could  see  no  real  cause  for  it.  I  com- 

menced to  investigate;  in  a  few  days  I  found  we  had  men  who 
were  working  us  for  from  50  cents  to  one  dollar  per  day;  they  did 
it  in  several  ways.  First,  they  would  date  the  transfers  to  suit 
and  give  them  to  their  families  or  friends;  this  would  be  done 
while  they  were  being  relieved  for  their  meals  or  at  home.  Sec- 

ond, they  would  get  together  and  exchange  transfers.  For  in- 
stance, two  conductors  would  meet  at  meal  time,  each  punching 

say  five  or  ten  transfers  at  different  hours  through  the  day,  then 
take  the  same  number  of  cash  fares  from  their  receipts  for  the 
day,  and  then  turn  in  the  transfers  instead  of  the  cash.  We,  of 
course,  could  not  stand  that  kind  of  business.  I  then  tried  the 
plan  I  am  now  using,  and  find  it  very  satisfactory.  I  now  use  a 
transfer,  having  them  printed  so  the  conductor  has  only  two 
punches  to  make  and  they  can  be  made  quickly.  They  are  num- 

bered consecutively  in  books  of  one  hundred.     I  charge  every  con- 

ductor with  a  book  in  the  morning  when  he  starts  out  for  the 
day;  he  returns  what  he  has  left  on  his  last  trip.  He  must  issue 
them  in  rotation;  the  conductor  who  takes  them  up  turns  them  in 
at  the  transfer  station  upon  his  arrival  there,  putting  them  in  an 
envelope,  marking  his  badge  number  and  the  time  he  took  up  the 
transfers  on  the  back  of  the  envelope.  The  clerk  in  the  office 
takes  the  envelope,  opens  it,  examines  the  transfers  to  see  they 
are  punched  correctly  and  the  time  not  expired.  The  clerk  then 
places  them  on  file  to  the  credit  of  the  conductor  who  issued 

them,  so  when  the  day's  business  is  over  we  have  every  transfer 
that  has  been  issued  during  the  day  on  file,  charged  to  the  man 
that  issued  them,  and  then  in  order  to  see  they  are  not  dated 
ahead,  the  clerk  runs  them  over  in  rotation  and  examines  the 
date.  In  order  to  prevent  the  exchange  of  transfers,  I  have  the 
conductor  collect  fare  and  give  transfer  before  collecting  another 
fare,  and  no  transfers  are  issued  off  the  cars.  This  plan  gives  the 
men  to  understand  you  are  watching  them,  and  if  a  mistake  is 
made  we  know  it  and  who  made  it.  After  I  adopted  this  plan  it 
was  surprising  how  our  transfer  business  dropped  off.  This  sys- 

tem is  not  expensive,  it  takes  only  one  clerk.  I  have  a  lady  clerk 
and  in  addition  to  looking  after  the  transfers  she  makes  change 
for  the  men,  receives  and  counts  the  daily  receipts  and  does  other 
work  about  the  office.  In  addition  to  this,  I  use  the  envelope  the 
conductor  turns  in  as  a  trip  sheet,  having  him  put  down  the 
number  of  passengers  carried  each  way.  I  have  all  transfers 

rung  up  the  same  as  cash.  If  you  don't  ring  transfers  you  can- not check  your  line. 
Checking  of  conductors  can  be  done  in  a  great  many  ways.  I 

think  no  person  should  ride  without  paying  a  fare  of  some  kind. 
Never  allow  your  officers  or  directors  to  ride  without  paying 
something  for  their  ride.  I  would  advocate  a  pass  book  and  have 
a  ticket  taken  out  by  the  conductor  and  registered.  You  must 
have  something  for  every  ride  if  you  want  to  check  your  line 
satisfactorily  and  have  every  tare  registered,  whether  it  be  pass, 
ticket,  transfer  or  cash.  I  know  some  lines  do  not  register  their 
transfers.  You  cannot  watch  men  too  close.  It  is  a  great  temp- 

tation for  men  to  take  all  they  can  get  from  a  street  car  com- 
pany, thinking  they  are  working  long  hours  and  are  not  getting 

enough  pay  for  their  services,  and  again  the  public  feel  consid- 
erably the  same  way.  I  know  of  cases  where  passengers  have 

said  to  the  conductor:  "Don't  ring  them  all  up,  I  will  not  give 
you  away."  I  consider  the  stationary  register  the  best,  as  every 
one  can  see  if  their  fare  is  registered.  The  register  should  al- 

ways be  set  back  at  zero  at  the  end  of  the  line. 

Operation  of  Street  Railways  in  Small  Cities* 
By  E.  K.  Lesseure 

Let  me  say  that  the  operation  of  a  street  railway  in  a  small 
city,  viewed  from  any  standpoint,  is  beset  with  many  petty  an- 

noyances and  difficulties,  and  that  consequently  a  paper  on  the 
subject  cannot  be  expected  to  be  entertaining,  and  also  that  dif- 

ference conditions  existing  in  different  small  cities  render  theo- 
retical operation  from  a  general  standpoint  out  of  the  question. 

I  will  therefore  confine  myself  largely  to  the  operation  of  one 
street  railway  in  one  small  city,  namely  the  one  with  which  I 
am  connected,  in  Danville,  111.  Perhaps  it  would  be  proper  at 
this  time  to  state  that  Danville  is  a  city  of  about  18,000  inhab- 

itants, rather  compactly  built  up,  and  that  we  have  about  8  miles 
of  track. 

In  no  place  more  than  in  a  small  city  is  the  rule  true  that  the 

"best  is  the  cheapest."  We  cannot  afford  to  spend  one  cent  un- 
necessarily on  repairs.  It  is  the  matter  of  repairs  and  renewals 

that  hurts  the  small  roads.  Most  any  of  us  can  scrape  together 
enough  money  to  pay  running  expenses,  and  perhaps  enough  to 
pay  interest  on  the  investment.  To  reiterate,  the  only  way  I  see 
for  a  street  railway  in  a  small  city  to  be  successfully  operated,  is 
to  buy  the  best,  and  take  care  of  it  afterwards. 
As  to  the  question  of  power,  it  must  again  be  the  local  condi- 

tions that  govern  the  matter.  I  believe  that  when  a  street  rail- 
way company  does  no  lighting  or  power  business  that  an  ar- 

rangement should  be  made  with  the  local  lighting  company  for 
power.  Such  an  arrangement  should  be  made  whereby  a  small 
saving  would  be  made  to  the  street  railway  company,  and  also 
allow  a  small  profit  to  the  lighting  company. 

In  our  own  case,  owning  the  lighting  company  as  well  as  the 
street  railway,  we  simply  allow  to  the  electric  light  department 
a  fair  price  for  power,  and  charge  same  to  the  operation  of  tfce 
street  railway. 
Now  comes  the  question,  how  many  cars  shall  be  run  and  how 

•Paper  read  before  the  Illinois  Street  Railway  Association,  June  8,  1898. *  Paper  read  before  the  Illinois  Street  Railway  Association  June  8,  18fl8. 
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shall  they  be  operated?  As  to  the  number  of  cars  my  answer 
would  be  to  run  as  many  as  possible  where  distances  are  short. 
We  have  one  line  on  which  we  find  a  20-minule  service  ample,  the 
people  who  ride  at  all  being  so  far  from  the  center  of  the  city 
that  they  are  glad  to  wait  rather  than  walk.  We  have  another 
line  running  through  a  part  of  the  city  more  thickly  populated, 
on  which  we  find  a  car  every  10  minutes  is  none  too  frequent. 
We  have  tried  on  this  line  both  io  and  20-minute  service,  with 
the  results  showing  that  the  more  frequent  service  is  the  more 
profitable;  people  not  being  inclined  to  wait  long  for  a  car  where 
distances  are  short,  as  they  are  apt  to  be  in  a  small  c4\y. 
We  have  another  line  on  which  I  think  one  car  a  week  would 

be  sufficient,  but  as  we  are  compelled  under  our  franchise  to  run 
a  car  every  hour,  I  am  unable  to  give  you  any  data  on  the  sub- 

ject. Fortunately  for  us  the  line  is  a  short  one  and  inexpensive 
to  operate.  In  a  small  city  we  must  never  lose  sight  of  the  fact 
that  distances  are  such  that  the  people  are  not  obliged  to  ride, 
and  consequently  we  must  give  them  every  possible  opportunity. 

In  regard  to  operating  these  cars,  I  would  say  that  I  am  a  firm 
believer  in  the  system  of  passing  up  the  nickel.  First,  on  account 
of  the  expense  of  conductors;  and  in  the  second  place,  to  main- 

tain discipline,  men  must  be  kept  busy,  and  with  a  conductor 
and  a  motorman.  with  now  and  then  a  passenger,  it  is  a  hard 
problem.  A  good  motorman  can  get  practically  all  the  fares, 
and  I  think  in  most  instances,  if  good  service  is  maintained,  that 
the  people  will  not  complain  at  the  small  inconvenience  of  put- 

ting their  fares  in  the  box.  On  big  days,  of  course  conductors 
will  be  necessary,  but  by  a  little  care,  good  men  may  be  found 
for  these  occasions,  who  are  ambitious  to  blow  a  whistle  and 

say  "Fare." On  our  own  road  we  operate  eleven  cars,  and  in  the  operation 
of  same  employ  seventeen  men;  the  superintendent,  eleven  motor- 
men,  one  car  barn  man,  two  car  men,  a  teamster  and  a  track  man. 
The  car  barn  man  is  the  first  man  down,  and  he  sees  that  all 
the  cars  get  out  all  right,  cleans  up  the  barn,  and  helps  relieve. 
Any  spare  time  he  may  have,  he  puts  in  working  on  repairs  to 
cars,  etc.  The  two  car  men  go  to  work  in  the  morning  in  time 
to  relieve  for  noon,  and  during  the  afternoon  work  at  repairs. 
These  three  men,  therefore,  do  all  the  relieving  for  meals. 

After  the  supper  relief,  the  two  car  men  take  the  cars  as  they 
come  in,  put  them  over  the  pits  and  go  over  them  thoroughly 
to  see  that  they  are  in  good  shape.  Any  car  that  is  not  in  per- 

fect repair  is  not  allowed  to  go  out  the  next  morning,  but  an- 
other car  is  substituted.  We  are  particular  in  having  this  rule  en- 

forced, always  with  the  view  to  keeping  down  repairs  and  re- 
newals. 
The  motormen  run  last  in,  first  out,  work  about  twelve  and 

one-half  hours,  and  are  paid  by  the  day.  Our  teamster  is  at  the 
same  time  our  lineman,  and  does  all  the  work  on  the  line,  al- 

though we  arrange  to  have  the  car  barn  man  also  a  lineman,  so 
that  in  case  of  emergency  he  can  take  this  work.  The  track 
man  goes  over  the  track  day  after  day  cleaning  the  curves  and 
crossings.  We  use  a  T  rail  and  I  am  quite  sure  he  saves  his 
wages  in  the  wear  and  tear  on  cars,  besides  the  saving  in  power. 
We  go  over  the  line  every  spring  taking  up  low  joinls,  and  we 

endeavor  to  keep  them  in  as  good  shape  as  possible.  We  try  to 
do  all  our  car  repairing  and  armature  winding  with  our  own 
men;  by  that  I  mean  that  we  do  not  keep  any  skilled  workmen 
for  this  work. 
We  do  all  our  own  painting  of  cars,  by  borrowing  a  good  car 

painter  from  the  railroad  shops,  and  he,  with  two  cheaper  men, 
does  our  work.  We  go  over  our  cars  every  spring,  touching  them 
up  and  giving  them  a  coat  of  varnish,  repainting  them  thoroughly 
when  they  first  begin  to  show  need  of  it. 

In  case  of  heavy  snows  we  open  the  track  with  snow  plows 
and  endeavor  to  get  the  best  paying  lines  open  as  quickly  as  pos- 

sible, leaving  the  others  until  the  last,  hoping  that  nature  will 
come  to  our  aid  and  bring  us  a  thaw. 
The  selection  and  discipline  of  men  connected  with  a  road  in 

a  small  city  is  a  very  important  matter,  and  in  our  case  is  left 
entirely  to  our  superintendent,  and  upon  his  judgment  depends 
largely  the  question  of  the  successful  operation  of  the  street  rail- 

way. His  men  must  be  selected  not  so  much  for  their  ability  to 
do  one  thing,  but  for  their  ability  to  do  a  variety  of  things.  A 
man  might  be  a  careful  motorman  and  able  to  run  a  car  eco- 

nomically and  safely,  and  at  the  same  time  be  totally  unfit  for  a 
mo'orman  in  a  small  city  where  no  conductors  are  used. 

Our  motormen  must  be  able  to  run  their  cars,  make  change, 
which  is  furnished  them  in  packages  in  amounts  from  io  cents 
to  one  dollar,  answer  questions,  look  out  for  passengers  getting 
on  and  off,  see  that  he  gets  all  his  fares,  keep  order  in  the  car, 
and  make  himself  generally  useful  and  agreeable.    If  he  has 

any  time  at  the  end  of  his  line  he  is  expected  to  sweep  out  his 
car  and  get  it  clean  for  his  return  trip. 
The  motormen  must  be  firm  in  enforcing  rules  and  regulations 

and  at  the  same  time  be  polite  enough  not  to  give  offense. 
In  a  large  city,  where  everything  is  bustle  and  hurry,  people 

expect  to  have  rules  enforced;  they  realize  that  business  could 
not  otherwise  be  carried  on.  In  a  small  city  we  are  obliged  to 
have  the  same  rules  and  discipline,  but  people  are  inclined  to 
take  advantage  of  the  fact  that  at  times  some  of  the  rules  seem 
unnecessary  and  try  to  impose  on  the  motormen.  Our  super- 

intendent, however,  maintains  a  severe  discipline;  quite  as  severe, 
I  presume,  as  on  many  larger  roads,  and  I  think  it  is  a  great 
advantage  to  us  in  dealing  with  the  public.  The  public  soon 
learns  to  respect  your  rules,  if  it  knows  that  you  enforce  the 
same  with  your  employees  as  well  as  with  the  public. 
The  manager  of  a  street  railway  in  a  small  town  comes  in 

contact  with  his  patrons  every  day,  learns  to  know  them,  and 
considers  them  his  customers,  and  has  to  treat  them  much  in 
the  same  manner  as  a  merchant  in  a  small  city  treats  his  cus- 
tomers. 

In  regard  to  the  matter  of  providing  some  sort  of  attractions  at 
the  end  of  the  line,  in  the  hope  of  increasing  travel,  I  would 
say  it  is  a  matter  which  has  been  tried  in  several  small  cities 
with  varying  success.  We  have  tried  it  wherever  we  could 
without  going  to  any  great  expense,  and  have  managed  to  in- 

crease our  revenue  a  little,  but  generally  speaking,  I  doubt 
whether  the  plan  is  feasible.  I  remember  on  one  occasion  we 
gave  a  concert  at  one  of  our  city  parks  and  in  point  of  attend- 

ance it  was  a  success.  I  think  we  must  have  had  three  thou- 
ance  it  was  a  success.  I  think  we  must  have  had  3000  people, 
and  my  recollection  is  that  we  carried  but  300  people  each  way, 
or  about  one-tenth  of  the  people  in  attendance. 

I  could  go  on  indefinitely  relating  the  trials  and  tribulations 
of  the  manager  of  a  street  railway  in  a  small  city,  but  I  know 

that  each  man  has  "troubles  of  his  own"  without  being  asked  to listen  to  those  of  another. 
In  conclusion  let  me  say  that  I  believe  from  personal  experi- 

ence that  a  street  railway  can  be  successfully  operated  in  a  small 
city,  but  only  by  giving  the  same  careful  attention  to  detail  as  is 
applied  on  the  larger  roads. 

Some  Phase?  of  the  Rapid  Transit  Problem  * 
By  Albert  H.  Armstrong. 

The  rapid  transit  problem,  in  congested  districts,  has  to  deal 
with  the  transportation  of  passengers  at  a  high  average  speed  with 
frequent  stops,  and  even  in  suburban  traffic  where  the  stops  are 
less  frequent  the  schedule  speeds  have  been  so  increased  by  the 
ability  of  the  electric  motor  to  accelerate  rapidly,  that  trains  hardly 
reach  full  speed  before  it  is  necessary  to  apply  trie  brakes.  As 
running  at  a  constant  speed  does  not  occur  in  rapid  transit  ser- 

vice where  stops  are  at  all  frequent,  it  becomes  of  the  greatest 
importance  to  carefully  investigate  the  subject  of  train  accelera- 

tion in  order  to  determine  the  method  of  running  a  train  from 
station  to  station  with  the  least  expenditure  of  energy. 

Problems  in  train  acceleration  may  be  divided  into  two  broad 
classes:  1.   Where  the  road  is  level,  and 

2.  Where  grades  exist  or  where  an  artificial  profile  is  made  in 
order  to  take  advantage  of  down  grades  at  starting. 
Modern  passenger  cars  demand  a  dead  weight  of  approximately 

550  lbs.  for  each  passenger  carried,  or,  in  other  words,  only  20 
per  cent  of  the  total  weight  of  a  loaded  motor  car  is  a  paying 
load.  When  it  is  considered  that  in  rapid  transit  service  with  fre- 

quent stops,  over  80  per  cent  of  the  total  energy  output  of  the  mo- 
tive power  on  level  roads  is  required  to  accelerate  the  train,  it  is 

evident  that  in  this  class  of  service  the  rolling  stock  requires  the 
greatest  attention. 
To  avoid  undue  complication,  the  following  discussion  has  as- 

sumed that  train  friction  is  a  constant  quantity  at  all  speeds,  as  at 
the  low  maximum  speeds — 20  to  30  miles  per  hour — reached 
in  practice  with  frequent  stops  of  two  or  more  per  mile, 
the  error  introduced  by  assuming  a  constant  friction  rate  will  be 
small  and  will  not  at  all  alter  the  conclusions  arrived  at. 
The  following  constants  have  been  assumed  as  representing 

average  operating  conditions: 
Length  of  run,  2000  ft. 
Length  of  time  train  is  in  motion,  75  seconds. 
Schedule  speed,  16.05  miles  per  hour,  including  10-second  stops, 

or  85  seconds  total  time. 

*  Paper  read  before  the  American  Institute  of  Electrical  Engineers, Omaha,  June  28,  1898. 
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Tractive  effort,  100  lbs.  per  tun  total,  to  be  maintained  uniform 
during  acceleration  of  the  train. 

Braking  effort,  150  lbs.  per  ton  constant  throughout  the  period 
of  braking. 
The  train  friction  being  15  lbs.  per  ton,  reduces  the  effective 

accelerating  force  from  100  to  85  lbs.  per  ton,  corresponding  to  a 
rale  of  .927  miles  per  hour  per  second. 

With  this  data  a  simple  acceleration  curve,  as  in  Fig.  1,  may  be 
calculated,  1  he  train  reaching  a  maximum  speed  of  28  miles 
per  hour  in  30  seconds,  when  power  is  shut  off  and  the  train 
allowed  to  coast  with  a  retardation  due  to  friction  of  .1635  miles 
per  hour  per  second  for  31  seconds  to  the  braking  line,  when  it 
is  retarded  at  a  uniform  rate  of  1.635  miles  per  hour  per  second 
and  comes  to  rest  in  75  seconds  from  time  of  starting. 
Owing  to  the  greater  efficiency  of  the  run,  the  train  is  allowed 

to  coast  after  reaching  its  maximum  speed  rather  than  to  allow  it 
to  continue  at  a  uniform  speed  with  just  sufficient  power  supplied 
to  overcome  the  train  friction  loss. 

It  is  obvious  that  the  train  could  be  accelerated  at  a  different 
rate  than  that  corresponding  to  70  lbs.  per  ton  and  still  make  the 
same  length  of  run  in  the  same  time,  the  length  01  time  occupied 
in  coasting  depending  upon  the  rate  of  acceleration,  being  a 
maximum  with  an  infinite  rate,  that  is,  with  the  train  starting  with 
a  certain  initial  velocity.  A  minimum  rate  of  acceleration  is 
reached  when  no  time  is  left  for  coasting,  that  is,  when  brakes  are 
applied  as  soon  as  power  is  shut  off. 

In  Fig.  2  such  a  set  of  curves  has  been  prepared,  showing  a 
train  covering  a  distance  of  2000  ft.  in  75  seconds,  as  before,  but 
accelerating  at  various  rates  from  that  corresponding  to  62.8  lbs. 

input  is  continually  varying  .with  the  changing  passenger  load 
and  hence  with  an  overload  it  becomes  difficult  to  maintain  sched- 

ule speed. 
A  third  and  most  important  objection  to  the  use  of  a  low  rate 

of  acceleration  lies  in  the  saving  of  energy  for  the  run  by  the  use 
of  a  higher  rate. 

Neglecting  I"  R  and  core  losses  of  the  motors,  a  set  of  energy 
input  curves  per  ton  weight  of  train  may  be  plotted  as  in  Fig.  2, 
assuming  for  simplicity  that  motors  are  series  wound,  operate  all 
in  multiple  and  are  so  geared  that  starting  resistance  is  entirely 
cut  out  at  the  various  maximum  speeds  reached  in  the  various 
runs,  that  is,  that  no  accelerating  is  done  on  the  motor  curve.  A 
constant  impressed  e.m.f.  is  assumed,  and  starting  resistance  is 
supposed  to  be  cut  out  proportional  to  the  motor  speed,  thereby 
keeping  the  current  and  torque  constant. 
Thus  it  is  seen  that  accelerating  a  train  with  the  minimum  rate 

calls  for  the  highest  maximum  speed,  demands  nearly  the  least  cur- 
rent input  and  also  demands  the  greatest  waste  of  energy  in  the 

brakes,  as  the  speed  is  a  maximum  when  brakes  are  applied. 
The  areas  inclosed  by  the  various  energy  time  curves  represent 

the  comparative  amounts  of  energy  required  for  the  run  for  the 
different  rates  of  acceleration  and  these  are  plotted  in  Fig.  2,  which 
compares  the  energy  input  and  the  average  energy  consumption 
for  the  run  of  2000  ft.  in  75  seconds  for  all  rates  of  acceleration 

FIG.  1. — ACCELERATION  CURVE  FIG.  3  FIG.  2  — bPEEu  AND  ENERGY  CURVES 

Distance,  20: 0  ft.   Time,  75  sees.    Tractive  effort,  100  lbs.  per  ton.   Friction,  15  lbs.  per  ton.    Braking  effort,  150  lbs  per  ton. 

per  ton  as  a  minimum  up  to  an  infinite  rate,  or  starting  with  an 
initial  velocity  of  25.2  miles  per  hour. 

As  the  area  inclosed  by  time  as  abscissae  and  speed  as  ordinates 
represents  the  distance  covered,  this  will  be  a  constant  quantity 
for  the  fixed  distance  of  2000  ft.  assumed,  and  curves  of  Fig.  2  are 
thus  constructed  with  the  same  inclosed  area  for  each  rate  of  ac- 

celeration. The  fact  is  plainly  brought  out  that  with  a  low  rate 
of  acceleration  a  much  higher  maximum  speed  is  demanded  than 
would  be  the  case  if  the  rate  had  been  increased,  and  a  curve  may 
be  plotted  by  joining  the  maximum  speeds  reached  for  different 
acclerating  rates,  as  shown. 
A  friction  of  15  lbs.  per  ton  has  been  chosen  as  being  that  of 

an  average  train  composed  of  a  motor  car  and  three  or  four  trail- 
ers and  weighing  about  120  tons.  With  heavier  and  longer  trains 

this  rate  may  be  reduced  to  as  low  as  7  or  8  lbs.  per  ton,  while 
for  a  motor  car  alone,  the  rate  may  be  as  high  as  30  lbs.  per  ton, 
due  to  friction  of  motors  and  gearing.  The  braking  effort  of  150 
lbs.  per  ton  is  also  chosen  as  representing  what  can  be  done  on  an 
average  by  a  train  equipped  with  air  brakes  and  operating  at  half 
the  slipping  coefficient  of  the  wheels. 

It  is  advisable  in  rapid  transit  service  to  keep  the  maximum 
speed  reached  by  the  trains  as  low  as  possible,  as  this  class  of 
work  generally  calls  for  a  short  time-interval  between  trains  where 
the  utmost  precautions  are  necessary  to  keep  the  trains  a  safe  dis- 

tance apart.  In  fact,  the  maximum  speed  required  for  a  given  run 
practically  determines  the  time-interval  between  trains,  as  the  train 
headway  should  be  at  least  five  or  six  times  the  length  of  time 
required  to  bring  a  train  to  rest  from  its  maximum  speed  with 
normal  braking  force  applied. 
A  second  reason  for  higher  rates  of  acceleration  lies  in  the  fact 

that  with  rates  of  acceleration  approaching  the  minimum  no  mar- 
gin is  left  for  errors  of  judgment  of  the  motorman,  as  little  or  no 

time  is  left  for  coasting,  and  the  rate  of  acceleration  per  amp. 

from  the  minimum  corresponding  to  62.8  lbs.  per  ton  up  to  in- 
finity. 

For  convenience  the  average  energy  rates  are  plotted  in  terms 
of  watt  hours,  and  the  curve  shows  that  while  the  minimum  rate 
of  acceleration  corresponding  to  62.8  lbs.  per  ton  calls  for  an  ex- 

penditure of  83.5  watt  hours  per  ton  weight  of  train,  this  is  re- 
duced to  56.5  watt  hours  by  accelerating  with  a  rate  corresponding 

to  70  lbs.  per  ton,  to  42.7  watt  hours  with  100  lbs,  and  finally 
reaches  a  minimum  value  of  32.5  watt  hours  if  the  accelerating 
rate  is  pushed  to  infinity. 

Thus  the  energy  required  for  the  run  of  2000  ft.  in  75  seconds 
may  vary  from  83.5  to  32.5  watt  hours  per  ton  of  train  weight,  a 
decrease  of  over  60  per  cent,  depending  upon  the  rate  of  accelera- 

tion used. 
The  curves  in  Fig.  2  are  worthy  of  careful  study,  and  similar 

curves  afford  a  means  of  determining  the  proper  rate  of  accelera- 
tion and  hence  motor  equipment,  gearing,  etc.,  to  use  for  a  given 

set  of  conditions.  The  limiting  factor  in  the  more  rapid  rate  of 
acceleration  of  a  train  is  the  current  input  required.  Thus,  if 
the  rate  of  acceleration  be  carried  to  abnormally  nigh  values,  the 
local  demand  for  current  becomes  so  great  that  either  the  loss  in 
the  feeders  more  than  offsets  the  reduction  in  energy  consumption 
at  the  train,  or  else  the  interest  on  the  increased  feeder  investment 
is  not  offset  by  this  energy  reduction. 

There  are  other  limiting  factors  governing  the  rate  of  accelera- 
tion in  the  size  and  weight  of  motors,  which  are  limited  in  the 

current  they  can  carry  without  undue  sparking  and  heating.  Thus 
it  will  be  found  that  the  rate  at  which  a  train  accelerates  largely 
determines  the  cost  of  feeders,  size  of  motors  and  generators,  both 
in  regard  to  current  and  thermal  capacity,  and  also  fixes  the  safe 
headway  between  trains. 
The  error  made  in  accelerating  at  or  near  the  minimum  rate 

is  clearly  brought  out.    For  example,  the  current  consumption 
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per  ton  is  the  same  for  62.8  lbs.  per  ton  or  85  lbs.  per  ton;  as,  al- 
though 85  lbs.  calls  for  the  greater  tractive  effort,  the  torque  per 

amp.  is  so  increased  by  the  lesser  maximum  speed  demanded 
that  the  current  input  is  the  same  in  each  case,  hence  the  feeder 
considerations  are  the  same  in  both  cases,  while  the  energy  con- 

sumption shows  a  reduction  from  83.5  watt  hours  per  ton,  with 
62.8  lbs.  to  47.5  watt  hours,  or  about  half,  with  85  lbs,  per  ton. 
Referring  again  to  Fig.  2,  it  is  obvious  that  a  similar  set  of  curves 

may  be  plotted  for  a  run  of  2000  feet  for  any  other  length  of  time 
than  75  seconds,  and  Fig.  3  gives  such  a  set  of  curves  plotted  for 
lengths  of  time  ranging  from  41  seconds,  as  a  minimum  possible, 
up  to  210  seconds.  The  minimum  time  in  which  it  is  possible 
to  make  a  run  of  given  length  is  determined  by  the  braking  effort, 
in  this  case  assumed  to  be  150  lbs.  per  ton,  the  train  reaching  a 
maximum  speed  of  66.5  miles  per  hour  in  zero  seconds  with  an 
infinite  accelerating  force  and  being  retarded  throughout  the  en- 

tire running  time  of  41  seconds  at  the  rate  of  1.635  miles  per  hour 
per  second,  corresponding  to  a  force  of  150  lbs.  per  ton  braking 
effort. 

The  constants  assumed  in  these  curves  are  the  same  as  before,  15 
lbs.  per  ton  friction  rate,  and  150  lbs.  per  ton  braking  effort  applied 
uniformly  until  the  train  comes  to  rest  at  a  distance  of  2000  feet 
from  the  start.  While  the  braking  effort  determines  the  minimum 
length  of  time  for  the  run,  the  friction  rate  imposes  a  limit  upon 
the  maximum  rate  of  acceleration  possible  for  lengths  of  time 
greater  than  128  seconds  for  2000-foot  run.  That  is,  a  train  accel- 

erating with  an  infinite  rate  and  coasting  the  entire  length  of  2000 
feet,  would  come  to  rest  in  128  seconds  with  no  energy  loss  in  the 
brakes,  and  any  longer  interval  of  time  occupied  in  the  run  would 

hour,  corresponding  to  an  energy  consumption  of  298  watt  hours 
per  ton  mile,  this  value  being  the  greatest  amount  of  energy  that 
can  be  expended  on  the  run  with  150  lbs.  per  ton  braking  effort. 

All  energy  values  are  net;  that  is,  they  represent  the  amount 
of  energy  required  to  accelerate  the  train  plus  energy  lost  in 
overcoming  friction,  and  hence  take  no  account  of  any  losses 
occurring  in  actual  operation  in  the  motors,  rheostats,  gearing, etc. 

Fig.  4  shows  the  economy  resulting  from  properly  proportion- 
ing the  accelerating  rate  to  the  schedule  speed  and  distance  trav- 

eled. For  example,  a  train  accelerating  with  a  tractive  effort  of 
100  lbs.  per  ton  and  making  20  miles  per  hour  average  speed,  not 
including  stops,  will  require  127  watt  hours  per  ton  mile,  which 
would  be  reduced  to  65  watt  hours  per  ton  mile  if  the  tractive  ef- 

fort had  been  increased  to  150  lbs.  per  ton,  or,  in  other  words,  the 
generator  capacity  would  be  but  half  as  large  for  the  same  service. 

The  curve  of  300  lbs.  per  ton  tractive  effort  is  interesting,  as 
it  represents  about  the  maximum  speed  attainable  with  modern 
apparatus  for  a  distance  of  2000  feet  with  the  assumed  constants 
of  friction  and  braking  effort.  Assuming  the  entire  weight  of 
the  car  to  rest  upon  drivers,  about  300  lbs.  per  ton  would  be  avail- 

able for  traction  without  slipping  the  wheels  on  an  average  track, 
so  that  an  average  speed  of  z&A  miles  per  hour  is  the  highest  that 
could  be  obtained  over  a  distance  of  2000  feet,  not  allowing  any 
time  whatever  for  coasting. 

All  previous  curves  have  been  based  upon  the  assumption  that 
trains  are  allowed  to  coast  after  reaching  maximum  speed,  and 
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FIG   4  — SPEED-ENERGY  CURVES 
Distance,  2000  ft,   Friction,  15  lbs.  per  (on. 

FIG.  5.— SPEED  CURVES 
Distance,  2000  ft.   Time,  75  seconds.  Friction, 

15  lbs.  per  ton.    Braking  effort.  150  lbs. 
per  ton. 

FIG.  6. — ENERGY  CURVES  ON  ARTI- 
FICIAL PROFILE 

Distance,  2000  ft.   Time,  75  seconds.  Starting 
grade  of  4  per  cent.  Tractive  effort  of  mo- tor, 100  lbs.  per  ton.  Friction  15  lbs.  per 

ton.   Braking  effort,  150  lbs.  per  ton. 

require  some  finite  rate  of  acceleration  at  a  maximum.  This  is 
pointed  out  in  Fig.  3,  where  for  a  run  in  210  seconds  the  maximum 
rate  of  acceleration  possible  is  .175  miles  per  hour  per  second,  cor- 

responding to  24  lbs.  per  ton.  No  train  in  practice  would  re- 
quire such  a  long  time  as  210  seconds,  nor  would  it  be  possible  to 

make  a  run  of  2000  feet  in  41  seconds,  but  these  curves  have 
been  carried  out  to  show  the  limits  for  a  given  set  of  conditions. 

As  the  energy  lost  in  braking  is  proportional  to  the  square  of 
the  speed  when  the  brakes  are  applied,  the  curve  A — B,  Fig.  3,  be- 

ing the  locus  of  the  minimum  rates  of  acceleration,  that  is,  with  no 
coasting,  is  thus  the  curve  of  maximum  input  for  a  run  of  2000 
feet  for  any  length  of  time.  Also  the  curve  C — D,  being  the  locus 
of  the  various  coasting  lines,  that  is,  of  no  braking  effort,  is  thus 
the  curve  representing  the  minimum  possible  input. 
To  compare  the  amounts  of  energy  required  for  rates  of  ac- 

celeration other  than  the  maximum  and  minimum,  a  set  of  curves 
has  been  prepared  in  Fig.  4  giving  the  energy  consumption  for  a 
run  of  2000  feet  on  a  level  track  for  any  rate  of  acceleration  and 
for  any  length  of  running  time,  the  constants  being  15  lbs.  per 
ton  friction  rate  and  150  lbs.  per  ton  braking  effort.  For  con- 

venience in  comparison,  the  energy  consumption  is  reduced  to 
watt  hours  per  ton  mile,  and  speed  is  expressed  as  average  speed 
in  miles  per  hour  while  train  is  in  motion  or  equaling  schedule 
speed  if  train  loses  no  time  in  stopping.  The  dotted  curve  A — B 
is  the  maximum  energy  curve  corresponding  to  the  curve  A — B 
of  minimum  rates  of  acceleration  in  Fig.  3,  and  the  curve  C — D 
represents  the  minimum  amount  of  energy  possible  for  the  dif- 

ferent speeds  and  is  described  by  an  infinite  rate  of  acceleration. 
The  curves  of  maximum  and  minimum  energy  consumption 

approach  each  other  and  coincide  at  a  speed  of  33.3  miles  per 

also  that  acceleration  is  carried  on  at  a  perfectly  uniform  rate  until 
power  is  shut  off,  but  in  practice  this  assumption  may  be  modified 
somewhat,  the  starting  resistance  being  cut  out  before  the  max- 

imum speed  is  reached,  and  the  latter  part  of  the  acceleration  car- 
ried on  at  a  constantly  decreasing  rate  upon  the  motor  curve. 

Another  method  would  be  to  accelerate  at  a  constant  rate  until 
maximum  speed  is  reached,  then  continue  this  speed  constant  by 
supplying  motors  with  just  sufficient  power  to  overcome  train 
friction.  This  latter  method  of  train  acceleration,  however,  de- 

mands such  a  considerable  increase  in  the  amount  of  energy  re- 
quired for  the  run  that  it  has  not  hitherto  been  considered. 

The  three  methods  of  acceleration  are  illustrated  in  Fig.  5, 
showing  the  three  forms  of  speed  curves,  a — a  accelerating  at  a 
constant  rate  and  coasting  after  maximum  speed  is  reached  until 
brakes  are  applied,  b — b  accelerating  at  a  constant  rate  and  con- 

tinuing at  full  maximum  speed  until  brakes  are  applied,  and  c — c 
accelerating  at  a  constant  rate  until  starting  resistance  is  cut  out 
and  further  acceleration  allowed  to  continue  at  a.  constantly  de- 

creasing rate  with  constant  full  line  potential  at  motor  terminals 
until  maximum  speed  is  reached,  when  train  coasts  until  brakes 
are  applied. 

Curve  a — a  reaches  the  highest  maximum  speed  but  wastes  the 
least  energy  in  the  brakes,  and  hence  is  the  most  efficient  run 
mechanically,  curve  b — b,  the  constant  speed  method,  being  the 
least  efficient. 

As  these  three  curves  were  plotted  from  the  speed  torque  curves 
of  an  actual  motor,  it  is  instructive  to  compare  the  watt  hours 
consumed  for  each  run  with  series-parallel  control,  operating  two 
motors  in  series,  then  in  multiple.  To  this  end  a  set  of  energy 
input  curves  have  been  plotted  in  Fig.  5,  showing  that  curve  c — c 
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requires  the  least  maximum  energy  input,  while  curve  a — a  re- 
quires the  greatest  amount. 

The  area  enclosed  by  the  energy  time  curves  is  a  measure  of 
the  average  energy  consumption  for  each  run,  and  their  respective 
values  reduced  to  watt  hours  are: 
a.  Constant  current  and  coasting,  147  watt  hours  per  ton. 
b.  Constant  current  and  no  coasting,  160  watt  hours  per  ton. 
c.  Constant  current  and  acceleration  on  motor  curve,  126  watt 

hours  per  ton. 
Hence,  of  the  three  methods,  curve  c,  making  use  of  the  accele- 

ration due  to  a  series  motor  curve,  not  only  requires  the  least 
maximum  current  input,  but  also  requires  the  least  average  energy 
input  to  the  motors  for  a  given  run,  and  hence  is  the  form  of 
curve  used  in  the  majority  of  actual  runs.  Although  the  energy 
given  out  by  the  motors  in  run  c  is  greater  than  in  run  a,  as  evi- 

denced by  the  higher  speed  at  which  brakes  are  applied,  yet  this 
extra  work  is  done  so  much  more  efficiently,  owing  to  the  smaller 
starting  resistance  loss,  that  the  total  watt  hours  input  becomes 
less. 

It  will  be  noted  that  all  curves  of  Fig.  4  approach  a  minimum 
value  of  thirty  watt  hours  per  mile;  that  is,  the  minimum  energy 
expressed  in  watt  hours  per  ton  mile  for  a  given  run  will  be  double 
the  friction  rate.  The  actual  factor  is  1.98  and  forms  a  very 
convenient  method  of  determining  the  net  energy  consumption 
for  any  speed  and  train  weight  if  the  friction  rate  be  known.  Thus, 
assuming  the  light  load  efficiency  of  a  railway  motor,  including 
gear  loss,  to  be  75  per  cent,  a  friction  rate  of  15  lbs.  per  ton  would 
demand  an  input  of  40  watt  hours  per  ton  mile,  corresponding  to 
an  input  of  1200  watts  per  ton  weight  of  train  at,  say,  a  constant 
speed  of  30  miles  per  hour. 
A  number  of  interesting  conclusions  may  be  made  from  the 

foregoing  investigation  of  the  operation  of  trains  upon  a  level 
track. 

1.  The  rate  of  acceleration  determines  the  energy  consump- 
tion for  a  given  run,  and  since  this  energy  consumption  decreases 

with  increased  rate  of  acceleration,  the  train  should  be  brought  up 
to  speed  as  quickly  as  possible  and  allowed  to  coast  to  secure  the 
minimum  energy  input. 

2.  The  maximum  current  input  during  acceleration  increases 
with  the  rate  of  acceleration,  and  hence  limits  the  rate  at  which  a 
train  can  be  accelerated  with  a  given  feeder  loss  or  feeder  invest- 
ment. 
3.  In  order  to  reduce  the  average  energy  consumption  and 

also  the  maximum  current  input  to  a  minimum  for  a  given  run,  a 
due  amount  of  acceleration  should  take  place  on  the  motor  curve 
after  starting  resistance  is  cut  out,  hence  a  motor  should  be  care- 

fully proportioned  for  the  work  it  has  to  do. 
4.  A  normal  amount  of  coasting  should  be  permitted  after 

power  is  shut  off,  partly  to  provide  a  margin  to  allow  for  errors 
of  judgment  of  the  motorman,  but  largely  because  this  is  the 
most  efficient  method  of  accelerating  a  train.  On  no  account 
should  the  maximum  speed  be  continued  by  supplying  the  motors 
with  just  sufficient  current  to  overcome  train  friction,  as  this 
method  of  accelerating  is  extremely  wasteful  and  inefficient. 

Having  discussed  various  methods  of  accelerating,  it  is  inter- 
esting to  follow  out  the  problem  and  determine  the  actual  effi- 
ciency of  transporting  passengers  by  our  modern  methods  of 

travel.  It  has  been  pointed  out  that  only  from  15  to  20  per  cent  of 
a  fully  loaded  train  consists  of  a  paying  load,  and  with  an  average 
load  as  carried  throughout  the  day  this  percentage  will  be  re- 

duced to  10  per  cent  or  less;  that  is,  nine-tenths  of  the  energy 
consumed  in  moving  this  train  at  a  constant  speed  is  wasted. 
But  in  rapid  transit  work  a  train  seldom  attains  a  constant  speed, 
due  to  the  frequent  stops  and  high  schedule  speed,  and  at  least 
ten  times  the  energy  required  to  overcome  friction  alone  must  be 
expended  in  accelerating  the  train,  only  to  appear  as  heat  in  the 
brake  shoes  when  bringing  the  trains  to  rest.  That  is,  consider- 

ing the  friction  work  of  the  train  as  the  only  useful  work  done,  an 
efficiency  of  only  10  per  cent  is  reached  in  the  average  run.  But 
only  10  per  cent  of  this  friction  work  is  useful  in  moving  passen- 

gers, hence  the  actual  passenger  efficiency  is  reduced  to  less  than 
1  per  cent  of  the  total  energy  delivered  to  the  train  during  ac- 
celeration. 

When  it  is  considered  that  further  losses  occur  in  operation  in 
the  motors  and  their  method  of  control,  in  the  transmission  lines 
and  generators  of  an  electric  traction  system,  it  will  be  appreciated 
that  the  present  method  of  transportation,  with  its  efficiency  of 
a  fraction  of  1  per  cent,  opens  a  wide  field  for  improvement. 
This  applies  with  greater  force  to  rapid  transit  service  using  steam 
locomotives  as  a  motive  power,  as  the  dead  weight  carried  per 
passenger  is  greater  with  a  steam  locomotive  than  with  a  motor 
car,  and  the  efficiency  from  the  coal  pile  is  much  less.  Hence  some 

means  of  reducing  the  large  loss  due  to  accelerating  the  train  is 
desirable,  and  this  is  found  in  the  adoption  of  an  artificial  profile, 
as  followed  out  in  a  large  underground  road  now  building,  using 
down-grades  in  starting  and  up-grades  to  retard  the  train  when 
stopping. 

The  ideal  profile  would  provide  for  a  down-grade  at  starting 
sufficient  to  do  the  work  of  acceleration  and  with  an  up-grade  to 
do  the  entire  braking  required,  thus  leaving  only  the  friction  en- 

ergy to  be  supplied  by  the  motive  power.  Such  a  road  would 
operate  at  100  per  cent  efficiency,  neglecting  tne  dead  weight 
of  train  carried  and  considering  total  friction  work  as  useful  work. 

Reduced  to  practice,  this  ideal  grade  must  be  modified  con- 
siderably. The  per  cent  grade  used  is  limited  partly  by  the  rapid- 

ity of  acceleration  that  may  be  imparted  to  the  train  without  dis- 
comfort to  the  passengers,  and  partly  by  the  available  tractive 

effort  of  the  motive  power,  which  must  be  sufficient  to  haul  the 
train  up  the  grade  in  case  of  necessity. 
A  second  modification  occurs  in  the  necessity  of  having  sta- 

tions placed  on  a  level  track,  and  since  a  train  has  an  appreciable 
length  it  must  travel  its  own  length  before  the  last  car  is  off  the 
level  and  the  full  effect  of  the  grade  is  felt.  Thus,  during  the  first 
period  of  acceleration  the  rate  is  comparatively  small  and  must 
be  furnished  by  the  motors,  resulting  in  a  material  reduction  in  the 
energy  gain  in  the  theoretically  ideal  profile.  An  artificial  profile 
can  only  be  secured  on  elevated  or  underground  roads,  and  a 
double-track  road  necessitates  two  separate  overhead  structures, 
and  the  underground  road  must  consist  of  two  separate  tunnels 
with  unlike  profiles. 
Assuming  two  stations  to  be  on  the  same  level,  there  are  two 

forms  of  profile  that  may  be  assumed  with  a  given  maximum  dif- 
ference in  levels,  as  shown  in  Fig.  6.  Profile  A  consists  of  a  down- 

grade with  a  level  track  at  each  terminus  equal  to  the  length  of 
train  operating  over  the  road,  while  profile  B  consists  of  a  down- 

grade and  up-grade  equal  in  length  and  percentage  ■  with  a  level 
track  connecting  them,  and  also  a  level  track  at  each  station  equal 
to  a  train  length. 

In  practice  a  perfectly  symmetrical  profile,  as  in  B,  will  not  be 
possible,  as  the  level  track  connecting  grades  must  be  replaced 
by  a  slight  grade  to  provide  for  drainage  in  tunnel  roads,  this 
grade  preferably  opposing  the  direction  of  movement  of  the  train. 

In  order  to  ascertain  the  behavior  of  a  train  upon  the  two  forms 
of  profiles  and  to  determine  the  most  efficient  form  of  grade,  a 
series  of  curves  have  been  plotted  upon  the  following  assumptions: 

Length  of  run  total,  2000  ft. 
Train  friction,  15  lbs.  per  ton  constant. 
Braking  effort,  150  lbs.  per  ton  during  time  brakes  are  set. 
Running  time,  75  seconds. 
Length  of  train.  200  ft.,  corresponding  to  an  average  train  of 

four  to  five  cars. 
Tractive  effort,  as  supplied  by  motors,  100  lbs.  per  ton.  (This 

effort  being  supplied  irrespective  of  added  effort  due  to  grades.-) No  running  is  assumed  to  take  place  on  the  motor  curve,  and 
train  is  supposed  to  coast  after  reaching  maximum  speed.  Motors 
are  controlled  by  the  ordinary  series-parallel  method,  starting  with 
two  motors  in  series  and  throwing  them  into  multiple,  the  start- 

ing resistance  being  supposed  to  be  cut  out  uniformly  so  that  100 
lbs.  per  ton  motor  effort  is  maintained  constant  while  current 
is  on. 

Due  regard  is  paid  to  the  fact  that  the  tractive  effort  due  to 
grade  depends  upon  the  proportional  length  of  train  off  the  level 
track  at  the  stations,  and  hence  is  a  constantly  increasing  quan- 

tity until  the  entire  train  is  on  grade. 
A  grade  of  4  per  cent  has  been  chosen  for  the  down-grade  in 

A,  and  for  both  down  and  up-grades  in  B;  and  energy  consump- 
tion plotted  in  Fig.  6  for  different  lengths  of  grade. 

Thus,  for  a  run  of  2000  ft.  in  75  seconds  the  energy  input  with 
series-parallel  control  is  40.75  watt  hours  per  ton  for  a  level  track, 
which  is  reduced  to  27.8  watt  hours  in  curve  A  with  a  length  of 
500  ft.,  4  per  cent  grade  and  32.6  watt  hours  per  ton  in  B,  with 
the  same  length  of  4  per  cent  grade;  that  is,  with  the  same  vertical 
fall. 

A  length  of  500  ft.  of  4  per  cent,  grade  calls  for  a  vertical  fall 
of  20  ft.,  which  is  not  excessive  in  practice;  hence,  by  the  use  of 
a  profile  similar  to  B,  Fig.  6,  the  energy  consumption  for  a  given 
run  may  be  reduced  as  much  as  40  to  50  per  cent,  from  that  re- 

quired on  a  level  track. 
With  proper  proportioning  of  the  gear  ratio  of  the  motor,  al- 

lowing some  acceleration  on  the  motor  curve,  this  saving  in  ener- 
gy consumption  could  even  be  exceeded,  so  that  a  rapid  transit 

road,  especially  a  tunnel  road,  properly  laid  out  with  an  artificial 
profile,  could  operate  with  a  very  much  less  energy  consumption 
than  an  existing  surface  road. 
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It  is  evident  from  the  figures  of  the  comparative  gross 
receipts  of  1896  and  1897  given  elsewhere  in  this  issue, 

that  the  large  increase  in  1896  over  1895  has  not  been  sus- 
tained in  1897,  although  the  ground  has  just  about  been 

held,  considered  as  a  whole.  The  larger  street  railway 
properties,  including  those  earning  over  $1,000,000  gross, 
showed  receipts  in  1896  over  per  cent  greater  than  in 
1895,  but  in  1897  they  were  only  2.2  per  cent  greater  than 
in  1896.  The  street  railways  of  the  second  class,  earning 
from  $500,000  to  $1,000,000,  show  a  decrease  in  1897  of 
0.11  per  cent,  as  against  an  increase  in  1896  over  1895  o? 
6\  per  cent.  The  street  railways  of  the  third  class,  earning 
from  $100,000  to  $500,000,  show  an  increase  of  1.87  per 
cent  in  1897  over  1896  as  against  12  per  cent  increase  in 
1896  over  1895.  The  street  railways  of  the  fourth  class, 
earning  from  $50,000  to  $100,000,  show  an  increase  of 

1. 61  per  cent  in  1897  over  1896,  as  against  about  9  per  cent 
increase  in  1896  over  1895.  The  street  railways  of  the  fifth 

class,  earning  from  $25,000  to  $50,000,  show  a  decrease  of 

0.67  per  cent  in  1897  over  1896  as  against  an  increase  of 
nearly  16  per  cent  in  1896  over  1895.  Taken  as  a  whole, 
the  175  roads  show  an  increase  of  1.9  per  cent  in  1897 
over  1896,  whereas  19c  properties  last  year  showed  an 
increase  in  1896  over  1895  °f  7-4  Per  cent. 

Car  mileage  records  are  an  essential  element  of  street 

railway  bookkeeping.  Although  the  car  mileage  unit  as 
a  basis  for  comparisons  is  by  no  means  perfect,  it  is  the 
best  we  have  for  most  purposes.  To  obtain  car  mileage 

with  reasonable  accuracy  and  without  unreasonable  ex- 
pense is  a  problem  of  considerable  difficulty,  and  some 

large  companies  are  paying  heavily  for  the  necessary 
clerical  assistance,  fifteen  clerks  being  employed  on  this 
work  in  one  case  which  has  come  to  our  knowledge.  A 

suggestion  recently  made  to  us  by  a  prominent  street 
railway  manager,  to  the  effect  that  the  use  of  cyclometers 
ought  to  largely  reduce  this  expense,  seems  worthy  of 
careful  attention.  There  is  no  mechanical  difficulty  in 

obtaining  a  cyclometer  which  will  work  continuously,  ir- 
respective of  the  direction  of  the  car.  There  is  probably 

no  great  difficulty  in  making  such  cyclometers  at  a  rea- 
sonably low  cost.  Perhaps  the  most  serious  objection  to 

their  use  is  the  possibility  that  a  slippage  of  wheels  may 
introduce  errors  of  some  magnitude  into  the  results.  It 

is  difficult  to  predict,  in  the  absence  of  experiments,  what 
the  percentage  of  such  variations  might  become,  but  it 
would  seem  probable  that  a  factor  of  correction  could  be 

employed  which  would  enable  a  company  to  arrive  at  its 
car  mileage  by  this  means  without  serious  error.  On  the 

other  hand,  the  advantages  of  cyclometers  for  this  pur- 
pose are  considerable.  For  the  purposes  ot  the  account- 
ing department,  the  cyclometers  of  an  entire  system 

could  be  read  in  one  night  at  the  end  of  each  month,  or 

oftener,  if  desired,  and  at  trifling  expense.  For  the  pur- 
poses of  checking  up  repairs  of  all  kinds,  the  cyclometer 

need  be  read  only  when  the  car  goes  out  or  comes  into 
the  shops.  Wheel  mileage  could  be  obtained  with  such 

certainty  as  to  practically  estop  manufacturers  from  al- 
leging irregularities  of  records,  and  for  this  purpose  no 

correction  need  be  applied  to  cyclometer  results  for  slip- 
page, since  the  slippage  involves  even  more  wear  upon 

the  wheel  than  direct  rolling. 

One  of  the  most  crying  necessities  of  the  times  in 

street  railroading  is  a  thoroughly  sound,  well  built  and 

"practical"  car  that  can  be  converted  at  five  minutes'  no- 
tice from  an  open  car  to  a  closed  one,  and  vice  versa.  To 

say  nothing  of  the  cost  of  duplicating  motor  equipment 

and  interest  upon  the  waste  investment  involved  in  keep- 

ing open  cars  housed  and  completely  out  of  service  dur- 
ing six  or  seven  months  of  the  year,  and  closed  cars  par- 

tially out  of  service  during  the  remaining  .months,  the 

difficulties  of  providing  suitable  cars  for  all  kinds  of 

summer  weather,  or  preventing  annoyance  to  passengers 

in  open  cars  during  summer  showers,  have  never  been 

completely  solved,  certainly  on  a  large  scale.  The  method 

employed  on  some  of  the  Californian  roads  and  else- 
where in  building  cars  part  open  and  part  closed,  so  that 

choice  of  accommodations  is  allowed   the  passenger,  is 
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only  a  partial  solution  of  the  problem,  though  it  could  be 
made  in  many  places  a  good  one.  The  St.  Louis  cars, 
with  their  cross  seats  and  large  windows,  afford  another 

partial  solution,  presenting  many  advantages.  But  more 
than  one  car  builder,  and  perhaps  more  than  half  our 
street  railway  managers,  are  convinced  that  the  types  of 

cars  in  general  use  are  by  no  means  final  or  fully -satis- 
factory and  that  development  may  be  expected  along 

lines  which  will  minimize  the  investment  cost  for  equip- 

ment and  provide  the  greatest  possible  convenience  un- 
der all  weather  conditions  to  the  passenger,  who  pays 

the  nickel  or  does  not  pay  it,  according  to  his  estimate 
of  the  convenience  and  pleasure  of  riding. 

We  are  occasionally  asked  the  question;  "Does  it  pay 
to  grind  car  wheels?"  Many  superintendents  who  ask 
this  question  say  that  their  experience  with  wheels  which 

have  been  reg-round  has  not  been  satisfactory;  that  such 
a  wheel  soon  get  fiat  again,  and  that  its  second  life  is 
usually  so  brief  that  the  trouble  and  expense  of  placing 
the  wheel  in  the  grinder  and  truing  it  is  not  sufficiently 
repaid  by  the  additional  life  secured  from  it  in  service. 
They  therefore  believe  in  keeping  a  wheel  in  use  as  long 

as  possible  and  then  discarding  it.  On  roads  where  con- 
siderable braking  is  done  the  question  is  an  important 

one,  as  flats  are  frequent  and  to  a  certain  extent  unavoid- 
able. The  trouble  with  reground  wheels  is  usually  due  to 

one  of  two  causes,  or  in  some  cases,  to  a  combination  of 

both.  In  the  first  place  it  is  undoubtedly  true  that  if  the 
depth  of  chill  is  not  considerable,  the  grinding  of  a  wheel 

to  take  out  a  flat  spot  will  remove  so  much  of  the  diam- 
eter as  to  bring  the  tread  to  where  the  chill  begins  to 

blend  into  the  gray  iron.  In  this  case,  of  course,  a  ground 
wheel  soon  develops  a  flat  spot  and  has  to  be  discarded. 
The  usual  depth  of  chill  in  the  ordinary  electric  car  wheel 
is  §  in. ;  beyond  this  comes  the  intermediate  part, 
which  is  useless  so  far  as  wear  is  concerned. 

As  a  rule  the  chill  can  be  worn  down  \  to  f 

in.  and  sometimes  deeper  without  danger  of  get- 
ting into  the  soft  iron.  A  method  employed  by  some 

companies  to  determine  whether  it  will  pay  to  regrind  a 
w^rn  wheel  is  to  drill  a  small  hole  from  the  under  side  of 
the  wheel  near  the  throat  toward  the  tread  and  under 

the  flat  spot.  The  resistance  encountered  by  the  drill 
when  the  chill  is  reached  will  show  the  depth  of  the  chill 

at  that  point,  and  if  there  is  still  \  in.  of  chilled 
iron  in  the  tread  it  will  pay  to  regrind  the  wheel. 

But  probably  a  more  prolific  cause  of  trouble  with  re- 
ground  wheels  than  a  lack  of  depth  of  chill  is  neglect  in 
mating  wheels  after  they  have  been  reground.  To  secure 
good  results  the  wheels  to  be  placed  on  the  same  axle 
should  be  carefully  measured  so  as  to  determine  whether 
they  are  of  exactly  the  same  circumference.  Lack  of  this 
precaution  will  result  in  the  slipping  on  the  track  of  one 
or  the  other  of  the  wheels  when  they  are  in  motion,  as 

well  as  disastrous  flange  wear.  The  easiest  way  of  meas- 
uring wheels  is  by  a  steel  tape,  passed  around  the  tread 

of  the  wheels,  and  if  there  is  a  difference  of  one-thirty- 
second  in.  or  more  in  measurements  thus  taken, 

there  will  be  difficulty  in  securing  good  action  of  the 
wheels  together.  Some  companies  mate  their  wheels  to 

one  sixty-fourth  in.  in  circumference. 

Depreciation  as  a  Factor  in  Four-Cent  Fare  Litigation. 

In  its  legal  contest  with  the  city  of  Milwaukee,  the 
Milwaukee  Electric  Railway  &  Light  Company  has 
done  much  to  develop  and  establish  a  true  theory  of 
street  railway  finance,  in  which  depreciation  of  plant  and 
equipment  is  made  an  important  factor.  Its  suit  against 
the  city  was  for  an  injunction  restraining  the  city  from 
putting  in  operation  an  ordinance  reducing  the  rate  of 
fare  to  four  cents.  Its  main  contention  was  that  the  four- 

teenth amendment  to  the  Constitution  of  the  United 

States,  by  which  no  State  shall  deprive  any  person  or  cor- 
poration of  its  property  without  due  process  of  law, 

would  be  violated,  inasmuch  as  by  the  operation  of  the 

ordinance  the  company's  net  earnings  would  be  greatly 
reduced,  if  not  wiped  out,  and  its  investment  therefore 
rendered  worthless.  It  being  substantially  agreed  upon 

by  both  sides  that  the  best  legal  precedents  forbade  the 

imposition  of  burdens  such  that  a  reasonable  rate  of  re- 
turn upon  the  investment  could  not  be  secured,  the  real 

question  became  one  of  rightly  determining  the  true  in- 
vestment in  the  Milwaukee  property,  the  true  earnings 

from  operation  in  the  past,  and  the  earnings  probably  to 
be  expected  in  the  future  under  the  operation  of  the 
ordinance. 

The  company's  estimates  of  investment  included  the 
cost  of  acquiring  the  original  horse  railway  properties, 

the  cost  of  equipping  these  properties  for  electrical  oper- 
ation at  a  time  when  prices  were  far  greater  than  at  pres- 

ent, and  the  cost  of  subsequent  extensions  and  improve- 
ments. The  city,  on  its  part,  contended  that  the  cost  of 

reproduction  at  present  prices  was  the  true  measure  of 
investment  values.  Judge  Seaman  decides  that  the  value 

of  the  investment,  and  not  the  amount  paid,  must  con- 
trol. He  expresses  himself  as  satisfied,  however,  that  the 

cost  of  reproduction  alone  should  not  be  taken  as  the 
value  of  the  investment  in  the  enterprise,  since  it  leaves 
out  of  consideration  any  allowance  for  the  necessary  and 
reasonable  investment  in  the  purchase  of  the  old  lines 
and  their  equipment,  a  purchase  indispensable  to  the 
contemplated  improvements,  but  of  which  a  large  part 
was  of  such  a  nature  that  it  does  not  count  in  the  final  in- 

ventory. Moreover,  he  practically  admits  that  some  allow- 
ance should  also  be  made  for  that  portion  of  the  original 

investment  made  necessary  by  the  high  prices  charged 

during  the  then  comparatively  new  state  of  the  art  of  elec- 
tric railroading,  of  which  a  striking  instance  appears  in  the 

fact  that  the  electric  motor  equipment,  which  in  1891  cost 

about  $2,500,  can  now  be  obtained  for  $8oo.  Work 
of  this  class  was  evidently  in  the  experimental 

stage  in  many  resepects,  and  the  expenditures  by  a  pio- 
neer may  not  fairly  be  gaged  by  the  present  cost  of  re- 

production. At  least  $2,000,000  of  these  preliminary  ex- 
penditures he  decides  entitled  to  equitable  consideration 

as  true  investment  beyond  the  reproduction  value,  if  the 
latter  is  not  otherwise  found  sufficient  for  the  purposes  of 
the  case.   This  opinion  is  of  great  value  as  a  precedent. 

But  it  is  in  the  determination  of  the  true  operating  ex- 
penses and  net  earnings  that  the  testimony  in  this  case 

is  of  the  greatest  interest,  and  should  be  in  every  street 

railway  company's  library  for  the  information  of  man- 
agers as  well  as  of  attorneys.  The  theory  of  operating 

expenses  developed  by  the  company  has  been  more  than 
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once  urged  by  us  as  correct  and  reasonable.  It  is,  in 

brief,  that  during  the  early  years  of  any  enterprise  involv- 
ing plant  and  equipment,  such  as  an  electric  railway,  the 

real  operating  expenses  are  much  greater  than  the  actual 

disbursements  upon  operating  account,  owing  to  the  de- 
preciation of  plant  and  equipment  constantly  going  on 

from  the  moment  of  commencing  operation,  but  not  in- 
volving cash  expenditure  until  later  years.  In  other 

words,  the  cost  of  replacing  tracks,  cars,  overhead  struc- 
ture, power  station  and  equipment,  etc.,  at  the  end  of 

their  natural  life  is  properly  a  charge  upon  annual  earn- 

ings— not  a  charge  to  "construction"  or  "improvements  " 
— and  if  this  cost  is  not  to  be  felt  as  a  serious  and  perhaps 
crushing  burden  in  any  one  year,  provision  for  it  must  be 

made  annually  from  the  beginning  of  operation.  Such 
provision  may  take  the  form  of  a  renewal  or  depreciation 
fund,  annual  credits  to  which  are  chargeable  to  operating 
expenses. 

Now,  the  Milwaukee  Company,  in  common,  it  is  to  be 

feared,  with  a  large  majority  of  other  street  railway  com- 
panies in  America,  has  not,  until  recently,  recognized  the 

existence  of  depreciation  as  a  factor  in  its  earnings,  al- 
though it  has  within  the  past  eighteen  months  changed 

its  bookkeeping  methods  to  make  regular  provision  for 
it.  Frankly  admitting  in  the  trial  of  this  case  its  lack  of 

foresight  in  this  matter,  it  produced  expert  testimony  to 

estimate  the  charges  which  should  have  been  made  dur- 
ing the  past  three  years  to  its  actual  expenditures  on 

operating  account.  The  city  denied  that  any  allowance 
should  be  made  for  depreciation,  resting  its  contention 
solely  on  the  books  of  account  kept  by  the  company,  and 

upon  the  testimony  of  its  expert  accountant.  By  the  tes- 

timony of  the  company's  principal  witness  in  the  matter 
of  depreciation,  a  street  railway  expert  of  wide  experi- 

ence and  high  standing,  no  less  than  from  25  to 

30  per  cent  should  have  been  added  to  the  operating 

expenses  of  1894,  1895  and  1896,  in  order  to  provide  suffi- 
ciently for  depreciation.  These  amounts  will  show  the 

magnitude  of  charges  frequently  lost  sight  of  entirely  by 
managers. 

The  testimony  of  John  I.  Beggs,  the  Milwaukee  Com- 

pany's general  manager,  is  quoted  on  the  question  of  de- 
preciation by  Judge  Seaman  at  some  length  and  will  be 

found  particularly  convincing. 
The  question  of  amortization  of  franchises  was  also 

dealt  with  by  expert  testimony,  which  was  to  the  effect 
that  in  the  case  of  limited  time  franchises  losses  of  in- 

vestment were  possible,  and  indeed  probable,  at  the  end 
of  the  franchise  period,  and  such  losses,  in  common  with 

all  other  contingencies  possible  to  foresee,  should  be  pro- 
vided for  by  annual  charges  from  earnings,  upon  the 

theory  that — whatever  happens — the  investor  must  be 
guaranteed  the  return  of  his  original  investment  intact 

before  it  is  proper  to  declare  annual  returns  upon  invest- 
ment. 

Judge  Seaman  concludes  that  the  element  of  depre- 
ciation must  be  taken  into  account  before  it  can  be  de- 

termined that  the  apparent  earnings  derived  from  an  oper- 
ating enterprise  are  excessive,  and  that  there  is  much 

force  also  in  the  argument  of  counsel  that  consideration 

must  likewise  be  given  to  the  question  of  amortizing  loss- 
es from  expiring  franchises.  He  holds,  however,  that  in 

the  particular  case  of  the  Milwaukee  Company's  earnings, 
knowledge  of  these  elements  is  not  essential,  as  conclu- 

sions can  be  drawn  quite  safely  regardless  of  deprecia- 
tion allowances,  so  he  leaves  the  determination  of  the  latter 

so  far  open  as  to  make  them  serve  merely  as  an  impor- 
tant factor  of  safety  in  deciding  in  favor  of  the  company. 

With  respect  to  the  effect  upon  gross  earnings  of  the 
proposed  ordinance,  Judge  Seaman  decides  that  it  must 
be  taken  as  true  that  enforcement  of  the  ordinance  would 

operate  to  reduce  materially  the  net  revenues  of  the  com- 
pany, there  being  no  reliable  basis  furnished  by  the  city 

in  support  of  its  contention  that  there  would  be  a  prob- 
able increase  of  passengers  through  the  commutation 

ticket  method. 

As  a  result  of  these  preliminary  decisions  by  Judge 
Seaman,  his  final  conclusion  is  comparatively  simple.  He 
finds  that  the  Milwaukee  Company,  upon  any  basis  of 

computation,  whether  upon  the  city's  estimates  or  the 
company's,  is  not  obtaining  an  unreasonably  large  return 
upon  its  true  investment.  He  points  out  the  fact  that,  by 
uncontroverted  testimony,  6  per  cent  upon  loans  upon 

real  estate  mortgages  and  similar  securities  is  the  ruling 

rate  in  the  local  market,  and  he  rightly  says  "surely  a 
better  rate  must  be  afforded  for  the  risks  of  investment 

than  can  be  accepted  on  securities  of  this  class  in  which 

there  is  no  risk."  Upon  the  basis  of  $7,000,000  invest- 
ment, which  the  court  holds  to  be  a  logical  and  just  mini- 
mum, the  5  per  cent  interest  named  in  the  bonds  is 

clearly  not  excessive,  and  should  be  accepted  by  a  board 

of  equity  as  the  minimum  allowance.  To  enforce  the  ordi- 
nance would  deprive  the  complainant  of  property  rights 

by  preventing  reasonable  compensation  for  its  service, 
and  he  finally  decides  this  to  be  a  clear  violation  of  the 
Constitution  of  the  United  States,  and  therefore  invalid. 

One  other  point  brought  out  in  the  testimony  and  the 
decision  remains  to  be  mentioned.  The  court  clearly 

calls  attention  to  the  immensely  improved  service  and  fa- 
cilities given  to  the  people  of  Milwaukee  at  present  as 

compared  with  those  which  it  obtained  in  1891.  The  mile- 
age has  been  largely  increased  through  extensions,  every 

section  of  the  city  being  now  reached  with  shorter  and 

better  routes  than  before;  thirty-eight  transfer  points, 
with  a  universal  transfer  system,  have  been  established, 

while  in  the  old  days  several  fares  to  different  companies 
were  paid;  a  maximum  length  of  ride  more  than  double 

that  of  1891  is  now  given  for  five  cents;  the  service  is  im- 
proved in  speed  and  regularity  50  per  cent  or  more  with 

better  cars  and  less  inconvenience;  and  it  appears  be- 
yond question  that  the  facilities  are  generally  more  satis- 

factory and  economical  from  the  standpoint  of  the  public. 

"In  other  words,"  says  Judge  Seaman,  "the  service  is 
materially  enhanced  in  its  value  to  the  public  without  any 

increase  in  either  normal  or  maximum  charges."  He  con- 
cludes, therefore,  that  an  important  preliminary  question 

incident  to  the  general  discussion,  namely,  "are  the  terms 
and  rates  fixed  by  the  company  excessive  demands  upon 

the  public  in  view  of  the  service  rendered?"  should  be  an- 
swered in  the  negative. 

The  Brooklyn  Heights  Railroad  Company  has  inaugu- 
rated a  parlor  car  service  from  the  Brooklyn  Bridge  to 

Coney  Island  by  way  of  the  Sea  Beach  route.  The  cars 

run  daily  leaving  every  hour.  The  parlor  cars  are  hand- 
somely decorated,  and  the  fare  will  be  twenty-five  cents 

each  way,  including  a  seat  in  an  easy  upholstered  arm- 
chair. 
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The  Buffalo  Railway  Company's  Storage  Battery Plant 

The  Buffalo  Railway  Company  has  recently  installed 
in  its  power  house  a  large  equipment  of  storage  batteries 
for  the  purpose  of  regulating  the  fluctuating  load  due  to 
the  300  or  more  cars  operated  from  that  point  and  to 

The  storage  battery  consists  of  270  cells  of  the  "chlor- 
ide" type,  having  a  present  capacity  of  about  1200  h.p. 

when  discharged  in  one  hour.  As  may  be  seen  from  the 
illustration,  the  cells  are  not  completely  filled  with  plates, 
but  room  has  been  left  for  the  enlargement  of  the  battery 
by  the  addition  of  extra  plates,  the  ultimate  capacity  of  the 
tanks  being  for  plates  sufficient  to  give  2000  h.p.  at  one 

STORAGE  BATTERY  PLANT— BUFFALO  RAILWAY 

175  K.W.  BATTERY  BOOSTER BATTERY  SWITCHBOARD 

carry  the  peak  of  the  load.  The  station  contains  steam 
generating  units  of  a  total  capacity  of  7000  h.p.  and  four 
rotary  transformers,  each  having  a  capacity  of  500-h.p. 
These  are  fed  with  alternating  current  at  25  cycles  per 
second  from  the  transmission  lines  of  the  Niagara  Falls 
Power  Company  and  deliver  direct  current  at  550  volts  to 
the  railway  circuits. 

hour's  discharge.  The  tanks  for  the  battery  are  made  of 
ash,  dovetailed  together  and  lined  with  sheet  lead.  Heavy 
porcelain  insulators  mounted  on  wooden  skids  support  the 
tanks,  the  whole  resting  on  the  concrete  floor  of  the  bat- 

tery house.  This  is  a  one-story  brick  building,  having 
a  concrete  floor  and  plastered  ceiling,  the  roof  being  sup- 

ported   on    iron    columns.    The    floor    slopes    to  one 
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side  for  drainage,  and  ventilation  is  accomplished  by  means 
of  roof  openings  and  windows.  Wooden  mats  are  laid 
in  the  aisles  between  the  rows  of  cells  as  an  insulation.  As 
the  illustration  shows,  all  the  cells  are  in  one  tier  and  on 
one  level,  and  the  arrangement  of  the  conductors  is  the 
simplest  possible.  All  the  conductors  are  of  copper,  cov- 

ered with  lead  by  a  process  which  results  in  a  thin  and 
firm  coating. 
The  battery  is  connected  at  its  positive  terminal  to  the 

main  positive  bus  of  the  station,  and  at  its  negative  ter- 
minal through  a  motor-driven  booster  having  a  capacity  of 

2500  amps,  at  70  volts,  to  the  ground.  The  functions 
of  this  booster  are  various,  and  its  construction  worthy 

of  a  very  ingenious  switch.    In  the  central  position  of  the 
switch  the  e.m.f.  at  its  two  points  of  contact  with  the  resist- 

ance is  the  same  and  no  current  flows  in  the  shunt.  At 

either  of  its  terminal  positions  the  shunt  is  actuated  by  the 
full  550  volts,  the  direction  of  its  magnetization  depending 
on  the  position  of  the  switch.  The  booster  can  thus  be  set 
to  either  charge  or  discharge  the  battery  or  in  the  position 
of  neutral  action  by  turning  the  switch  lever  on  the  battery 
switchboard. 

During  a  24  hours'  run,  the  battery  is  fully  charged  by 
the  rotary  transformers  at  night  and  is  switched  in  for 
service  about  5 130  A.  M.  The  peak  at  8  A.  M.  is  taken  by 
the  battery,  which  then  runs  practically  as  a  regulator 
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of  special  attention.  The  motor  end  is  an  ordinary  six-pole 
type  of  motor,  working  at  500  r.p.m.  from  the  main  bus- 

bars. This  is  direct  coupled  to  the  compound  wound 
booster,  which  has  two  commutators  of  very  large  size, 
each  carrying  six  sets  of  eight  brushes.  By  this  arrange- 

ment currents  as  large  as  3000  amps,  have  been  sent 
through  the  booster  without  undue  sparking.  The  ma- 

chine is  provided  with  a  center  bearing  and  the  usual  self- 
oiling  arrangements  and  is,  as  the  illustration  shows,  of 
very  solid  mechanical  construction. 

As  the  booster  is  used  sometimes  to  assist  the  charging 
of  the  cells  and  sometimes  to  help  their  discharge,  it  is 
necessary  to  vary  its  terminal  voltage  from  zero  to  a 
maximum  in  either  direction.  This  is  done  by  varying 
the  e.m.f.  at  the  terminals  of  the  shunt  winding  by  means 

until  the  evening  peak  comes  on.  At  about  7:30  P.  M. 
the  steam  engines  are  shut  down  and  the  rotary  trans- 

formers carry  the  load  until  the  engines  are  started  again 
at  about  6:30  the  next  morning.  Before  the  installation  of 
the  battery  it  was  not  possible  to  shut  down  the  engines 
except  from  11  P.  M.  until  5  A.  M.,  when  the  load  falls 
off  to  about  600  h.p.  With  the  battery  it  is  possible  to 
shut  down  the  engines  and  run  on  the  rotaries  alone  for 
12  hours  in  each  24,  and  for  18  hours  on  Sundays,  while 
the  engines  are  operated  on  a  constant  load  while  running 
— the  condition  of  highest  economy.  During  the  night 
the  rotaries  in  the  station  are  kept  running,  charg- 

ing the  battery.  From  2  to  5  A.  M.,  two  of  them 
are  shut  down  and  the  battery  cut  off  to  give  an 
opportunity  to  clean  the  booster  and  the  rotaries.   At  these 
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hours  the  two  rotaries  that  are  left  running  carry  the 
whole  load. 

When  the  battery  is  completed  by  the  installation  of  the 
remaining  plates  it  will  effect  a  still  further  reduction  of 
the  steam  power  consumption  and  add  materially  to  the 
economy  of  the  station. 
This  installation  possesses  a  peculiar  interest  in  being 

the  first  and  largest  user  of  Niagara  power.    The  current 

Electrical  Equipment  of  the  Brooklyn  Elevated  Railroad 

As  already  outlined  in  the  Street  Railway  Journal, 

the  Brooklyn  Elevated  Railroad  Company  has  been  en- 
gaged during  the  past  two  or  three  months  in  connecting 

its  tracks  near  the  New  York  Bridge  terminal  with  the 
existing  cable  railway  tracks  on  the  bridge,  and  on  the 
electrical  equipment  of  its  line  from  the  Navy  Street  Sta- 
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is  received  as  three-phase  alternating  current  at  11,000 
volts  and  25  cycles  per  second,  and  transformed  to 
the  proper  pressure  for  rectification  by  the  rotary 
converters.  In  connection  with  the  storage  battery  this 

system  of  supply  is  almost  ideal  for  its  flexibility  and  close- 
ness of  regulation.  The  voltage  at  the  station  does  not 

vary  more  than  2  to  3  per  cent  under  the  extreme  and 

sudden  variations  of  load  due  to  the  exigencies  of  rail- 
way service,  and  shows  a  steadiness  that  would  be  re- 

garded as  excellent  in  a  lighting  station. 
The  storage  battery  was  built  and  installed  by  the  Elec- 

tric Storage  Battery  Company  of  Philadelphia. 

It  is  well  to  remember,  however,  that  Glasgow  boasts 

of  a  "continuity  of  existence  of  over  nine  centuries."  We 
may,  therefore,  safely  place  it  within  the  limits  of  possi- 

bility that  when  our  American  cities  survive  a  "continuity 
of  existence  of  over  nine  centuries,"  that  they  may  be  so 
far  advanced  in  methods  and  morals  that  they,  too,  may 
be  intrusted  with  additional  power  and  responsibilities. — 

From  Report  of  Committee  on  "Municipal  Ownership 
of  Street  Railways,"  at  Niagara  Falls  Convention,  1897. 

tion  to  the  bridge  terminal.  During  the  last  month  the 

connecting  link  between  the  elevated  and  bridge  struc- 
tures was  completed,  and  on  May  18  the  formal  opening 

FIG.  3. — I N TERiOR  OF  MOTOR  CAR 

occurred.  A  special  train,  consisting  of  five  regular  cars 
and  one  motor  car  and  carrying  a  number  of  invited 
guests,  was  drawn  over  the  bridge  by  electric  power,  sue- 
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cessfully  and  without  delay.  Afterward  the  party  was 
taken  by  a  steam  locomotive  to  Manhattan  Beach,  where 
a  fine  banquet  was  served.  Following  the  official  trip 
regular  operation  of  the  trains  on  the  Fifth  Avenue  line 
was  commenced  across  the  bridge. 
As  will  be  seen,  the  electrical  equipment  of  the  road 

comprises  only  a  small  part  of  its  system.    At  present  the 

FIG.  4. — END  VIEW  OF  MOTOR  CAR 

cars  are  taken  over  the  bridge  only,  by  electric  power,  the 
motor  cars  being  connected  to  the  passenger  coaches  at 

the  bridge  terminal  on  the  Brooklyn  side  and  being  de- 
tached after  the  round  trip  to  the  Manhattan  side  is  made. 

the  New  York  and  Brooklyn  Bridge,  and  illustrated  in  the 
Street  Railway  Journal  for  February,  1897,  are  carried 
on  both  sides  of  the  car,  and  the  third  rail  is  alternated 

from  one  side  to  the  other  of  the  track  to  avoid  complica- 
tions at  switches,  etc.  At  present  power  for  operating  the 

road  will  be  taken  from  the  power  circuit  of  the  Brooklyn 
Heights  Railroad  Company. 

The  cars  employed  are  illustrated  in  Figs.  3,  4  and  5. 
As  will  be  seen,  they  have  side  as  well  as  end  entrances, 
and  are  very  similar  to  the  regular  passenger  cars  em- 

ployed on  the  Brooklyn  Bridge.  They  were  built  by  the 
Pullman  Company,  and  are  mounted  on  McGuire  trucks. 
They  are  equipped  with  the  Christensen  air  brakes. 

The  motive  power  is  supplied  by  Walker  80  h.p.  motors, 
four  to  a  car.  These  motors  were  designed  by  S.  H. 
Short,  of  the  Walker  Company,  and  embody  a  number 
of  novel  features,  and  were  described  in  the  Street  Rail» 
way  Journal  for  March.  They  have  a  high  efficiency. 
The  Sprague  multiple  unit  system  of  control  is  used,  and 
will  be  found  especially  useful,  of  course,  as  the  electrical 
equipment  of  the  road  increases. 

So  much  for  the  form  of  construction  of  a  good  type  of 

four-wheel  trucks,  but  what  of  the  disadvantages  of  four- 
wheel  trucks  in  general?  Taken  at  its  best,  the  four-wheel 
truck  is  an  uncomfortable  carriage  and  a  veritable  track 
destroyer,  and  should  only  be  used,  according  to  the  best 

judgment  of  many  of  our  wide-awake  railroad  men,  where 
cars  are  run  at  comparatively  slow  speed,  and  with  mod- 

erate length  of  car  bodies.  Where  it  is  desirable  to  run  at 
a  higher  rate  of  speed  in  suburban  service,  the  damage  to 
the  track  becomes  so  great  that  it  should  preclude  its 
use.  The  increased  length  of  wheel  base  made  necessary 
makes  it  hard  on  curves.  The  only  alternative  is  to  use 
a  double  truck  car  with  swivel  or  pivotal  trucks.  They 

FIG.  5— SIDE  VIEW  OF  MOTOR  CAR 

The  number  of  electric  cars  in  use  or  ordered  for  early 
delivery  is  twelve,  one  for  every  train. 
The  accompanying  engravings  give  sections  of  the 

track  structure  on  tangents  and  on  curves.  As  will  be 
seen,  the  third  rail  is  carried  outside  the  outer  guard 
stringer,  and  is  mounted  on  porcelain  insulators.  The 
latter  are  spaced  every  8  ft.  and  carry  malleable  iron  caps 
with  clips  which  are  bent  over  the  third  rail  to  hold  it  in 
position.  The  porcelain  insulator  is  held  on  its  shank  by 
Portland  cement,  and  a  fiber  washer  is  placed  under  the 
third  rail  to  remove  some  of  the  jar  from  the  porcelain. 
Contact  shoes,  similar  to  those  employed  on  the  cars  of 

are  easy  to  curve  to  a  degree  that  would  hardly  be  credited 

by  those  who  have  only  been  familiar  with  four-wheel 
cars.  The  greater  number  of  wheels  not  only  reduce  the 
weight  on  each  wheel,  but  correspondingly  reduce  the 
blow  when  the  wheels  strike  a  joint,  or  a  low  place  in  the 
track.  This  is  still  further  diminished  by  what  is  known 

as  "equalization,"  which  practically  places  the  car  body 
at  the  central  point  of  the  truck,  so  that  each  wheel  in  ris- 

ing or  falling,  in  passing  over  any  imperfections  in  the 
track,  elevates  the  load  a  distance  but  half  as  great  as  its 

own  rise. — From  paper  read  at  the  St.  Louis,  Mo.,  Con- 
vention, 1896. 
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Car  Mileage  Records 

By  A.  O.  Kittrkdge,  F.  I.  A. 

The  keeping  of  car  mileage  records  by  street  railway 

companies  is  by  no  means  universal.  Various  large  com- 
panies are  entirely  neglecting  this  branch  of  the  statistics 

of  their  operations,  while  many  of  the  smaller  companies 
have  not  yet  reached  that  point  in  their  development  where 
their  managers  assume  that  statistics  of  this  kind  would 
be  sufficiently  valuable  to  them  to  justify  their  cost. 
Among  those  companies  which  maintain  careful  systems 
for  recording  the  mileage  of  their  cars,  several  different 
reasons  for  doing  so  prevail.  With  some  it  lias  no  other 
object  in  view  than  to  record  the  life  of  wheels  and  other 
parts  supplied  by  contractors  and  manufacturers,  in  order 
to  be  in  position  to  hold  them  strictly  to  their  guarantees. 

In  other  cases,  while  including  this  object,  the  reasons  ex- 
tend far  beyond  it.  Where  a  complete  car  mileage  record 

is  kept,  and  properly  systematized,  so  much  light  is  thrown 
by  it  upon  the  operations  of  the  road  as  to  render  it  ex- 

tremely useful  in  numerous  directions.  It  becomes  a  most 

important  part  of  the  operating  records  of  a  road,  afford- 
ing the  superintendent,  and  other  officers  as  well,  a  basis 

for  those  calculations  and  statements  of  results  that  greatly 
influence  the  profits  of  the  enterprise. 

A  brief  survey  of  tlie  practice  of  several  companies  may 
be  of  interest. 

The  basis  of  mileage  in  the  Montreal  (Canada)  Street 
Railway  Company  is  established  by  the  car  service  called 

for,  and  the  speed  allowed  under  the  company's  franchise 
from  the  city.  From  this  initial  point  the  superintendent 
starts  the  work.  He  arranges  his  time  schedule  to  meet 

requirements  by  placing  on  the  different  routes  the  neces- 
sary number  of  cars  to  furnish  the  service  demanded.  The 

engineer  of  the  company  having  informed  him  of  the  exact 
length  of  each  line  that  is  operated,  he  is  in  position  to 
accurately  calculate  the  number  of  round  trips  a  car  should 

make  at  a  given  speed.  In  addition  to  furnishing  the  ser- 

vice required  by  the  city  authorities,  which  is  called  "reg- 
ular," extra  cars  are  placed  in  service  at  the  busy  hours  of 

the  day.  The  superintendent  therefore  arranges  his  sched- 
ule to  show  when  these  cars  are  to  be  put  on,  and  when 

they  are  to  be  taken  off.  These  schedules  indicate  what 

the  car  service  should  be,  and,  barring"  accident,  what  it  is. 
By  taking  the  number  of  cars  and  the  trips,  and  the  mile- 

age per  trip,  the  superintendent  is  enabled  to  arrive  at  what 
the  mileage  should  be. 
W.  G.  Ross,  comptroller  of  the  company,  has  sent 

for  my  inspection  a  number  of  the  forms  used  by  his  com- 
pany for  recording  mileage  statistics.  The  actual  number 

of  cars,  trips  made  and  mileage  are  reported  by  the  differ- 
ent roadmasters  in  charge,  as  well  as  by  the  timekeepers 

at  the  depots.  The  superintendent  is  also  furnished  with 

a  report  of  the  "pull-ins"  during  the  day,  and  is  always  in 
position  to  furnish  the  comptroller's  office  with  the  actual 
mileage  run,  which  mileage  is  checked  in  the  comptroller's 
office  and  entered  in  the  special  record  book  provided. 

The  blanks  used  include  the  roadmaster's  daily  report  of 
the  number  of  cars  and  trips  for  each  line  operated,  the 

general  report  of  "pull-ins,"  the  daily  report  of  rolling 
stock,  the  timekeeper's  daily  report,  the  report  of  cars  and 
trips  run,  and  the  record  of  miles  run  by  motors,  extras, 
trailers  and  night  cars.  Another  of  the  forms  submitted 
is  the  daily  comparative  statement  of  earnings. 

Mr.  Ross  has  also  supplied  me  with  the  superintendent's 
complete  report  for  a  day  in  the  recent  past.  The  first 
codumn  on  the  left  contains  the  names  of  the  routes,  with 

an  indication  of  the  miles  per  round  trip.  Then  come  the 
cars  required  ami  the  trips  required,  following  which  arc 
the  cars  actually  run  and  the  trips  made,  and  the  trips 
lost.  Then  is  given  the  number  of  miles  that  were  run, 

and  finally  a  notation  of  the  intervals  maintained.  Differ- 
ent sections  of  the  report  are  devoted  to  regulars,  extras, 

theatre  extras,  trailers,  etc.  The  total  miles  run  on  the 
day  that  this  report  is  dated  is  21,598. 

J.  F.  Calderwood,  auditor  of  the  Twin  City  Rapid  Tran- 
sit Company,  Minneapolis,  Minn.,  informs  me  that  his 

company  abandoned  some  four  years  since  the  keeping  of 
the  individual  mileage  of  cars,  except  in  instances  where 
comparative  tests  or  records  of  the  efficiency  of  different 

kinds  of  apparatus,  wheels,  gearings,  pinions,  etc.,  are  re- 
tjuired,  and  where  it  is  necessary  to  identify  specifically 
with  certain  cars  the  kind  of  apparatus  it  is  desired  to  test 
and  to  compute  the  individual  mileage  of  those  cars.  He 
states  that  it  is  the  rule  with  his  company  to  figure  each 
day  the  total  mileage  of  the  regular  motors,  extra  motors 

and  trailers  of  every  line  operated.  From  this  there  is  de- 
termined the  average  earnings  per  car  mile  on  each  line,  of 

the  regular  motors,  extra  motors,  trailers,  and  all  cars 
operated.  The  aim  is  to  do  this  with  the  greatest  possible accuracy. 

From  Mr.  Calderwood's  letter  I  gather  that  the  car 
mileage  of  the  Twin  City  Rapid  Transit  Company  is  fig- 

ured by  lines  on  the  trip  distances,  which  are  obtained  by 
actual  measurements.  The  regular  mileage,  or  the  mileage 

of  regular  motors,  is  determined  by  multiplying  the  num- 
ber of  whole  trips  called  for  on  the  regular  time  card  by 

trip  distances,  and  adding  thereto  the  distance  of  any  parts 
of  trips  which  are  run  to  complete  the  regular  time  card. 
The  foreman  at  the  station  makes  out  a  report  of  each  line 
daily,  with  the  exception  of  the  insertion  of  the  mileage. 
As  soon  as  these  reports  reach  the  general  office,  they  are 

verified  by  the  conductor's  trip  sheet  and  the  several 
mileages  are  inserted  in  the  mileage  column.  In  case 
the  time  card  is  broken,  the  number  of  broken  trips  is 

checked  by  the  conductors'  trip  sheets.  The  clerk  who 
computes  the  mileage  has  several  ways  of  verifying  the 
accuracy  of  the  report,  and  one  of  these  is  that  the  number 
of  cars  reported  must  agree  with  the  number  sent  out  on 
the  register  reports.    In  this  way  duplication  is  avoided. 

I  have  the  following  from  P.  V.  Burlington,  secretary 
and  auditor  of  the  Columbus  Street  Railway  Company, 
Columbus,  Ohio: 

"We  treat  our  car  mileage  returns  and  account  of  mile- 
age in  a  very  simple  way.  The  foreman  of  each  line  is 

furnished  with  exact  measurement  of  distance  constituting 

a  round  trip  and  with  a  blank  sheet  for  reporting-  daily  the 
number  of  each  motor  car  and  each  trail  car  run,  and  the 

total  mileage  made,  the  mileage  of  the  various  cars  added 
together  making  the  total  mileage. of  the  line  for  the  day. 
These  reports  are  recorded  at  the  office,  using  the  totals 
only.  To  arrive  at  the  actual  number  of  cars  run,  the  total 
mileage  of  that  line  is  divided  by  the  actual  mileage  made 

by  one  car  in  regular  service,  making  the  full  schedule  dis- 
tance. The  record  book  is  footed  at  the  end  of  the  month, 

showing  the  total  number  of  cars  11m..  This  total,  divided 
by  the  number  of  days  in  the  month,  gives  the  average 

number  of  cars  run  daily.  In  like  manner  the  total  mile- 
age, divided  by  days,  gives  the  average  daily  mileage. 

Both  of  these  are  based  on  eighteen  hours'  service  per  day. 
The  total  mileage  for  the  month  is  used  in  computing  earn- 

ings and  expenses  per  car  mile." I  am  indebted  to  N.  C.  Jelliff,  auditor  of  the  Denver 
Consolidated  Tramway  Company,  Denver,  Colo.,  for  the 
following  interesting  particulars: 
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"I  inclose  you  form  No.  21,  which  illustrates  our  method 
of  obtaining  individual  car  mileage.  For  example,  take 

Stout  Street  line  for  the  day  reported.  Six  and  six-tenths 
is  the  average  number  of  cars  run  for  that  day,  eighteen 
hours  being  the  car  day.  The  length  of  the  line  is  six  and 
two-tenth  miles.  Thus  169  trips  equal  105 1  miles  for  the 
line  on  the  said  day.  Now,  if  or  car  No.  43,  which  made 

twenty  trips  of  six  and  two-tenth  miles  each,  the  total  is 
124  miles.  We  keep  the  record  of  mileage  by  lines  and  by 

individual  cars." 
The  practice  of  the  Milwaukee  Electric  Railway  and 

Lighting  Company,  Milwaukee,  Wis.,  of  which  John  I. 
Beggs  is  general  manager  and  to  whom  I  am  indebted  for 

general  particulars,  is  as  follows:  The  mileage  is  ascer- 

tained from  the  conductors'  trip  sheets,  the  total  trips  and 
fractional  parts  made  by  each  conductor  being  carried 
from  the  trip  sheet  to  an  earnings  statement.  The  latter 
groups  the  cars  of  the  various  lines.  From  it  the  returns 
are  carried  to  the  mileage  record  and  also  to  an  individual 
car  mileage  record.  By  this  means  there  is  shown  the 
mileage  of  each  car  for  the  day,  month  or  year,  and  the 
mileage  of  each  line  per  day,  per  month  or  per  year.  The 
mileage  record  is  in  book  form  and  the  ruling  and  printing 
is  somewhat  peculiar.  The  heading  of  the  different  pages 
is  left  blank,  thus  making  any  page  serve  acceptably  for 
any  line.  Each  page  is  ruled  vertically  into  five  divisions 
for  routes,  spaces  for  the  names  of  the  routes  being  left 
blank,  thus  adapting  it  for  any  requirement.  Down  the 
first  left  hand  column  are  enumerated  the  days  of  the 
month  from  1  to  31  inclusive.  In  each  route  space  is  a 
column  for  regular  cars,  regular  trips,  extra  cars,  extra 
trips  and  trail  cars  and  trips.  Below  the  general  form  is 
space  for  a  summary  arranged  under  heads  as  follows: 
Mileage  per  round  trip,  time  per  trip,  number  of  regular 
cars,  regular  trips  week  days,  regular  trips  Sundays,  miles 
by  regular  cars,  miles  by  extra  cars,  miles  by  trailers  and 
total  miles.  By  this  general  arrangement  of  statistics  the 
company  is  in  position  to  make  comparisons  of  any  line 
vvith  its  record  in  previous  years,  and  this,  too,  even  though 
die  route  has  been  modified.  The  statistics  also  show  the 

mileage  of  the  trip  which  would  give  the  difference  in 
ength  of  line  operated  between  any  given  dates. 
The  Carbondale  Traction  Company  of  Carbondale,  Pa., 

.ises  small  printed  forms  which  give  the  mileage  from  any 

one  point  on  the  road  to  any  other  point,  and  each  con- 
ductor is  supplied  with  a  copy  of  such  form.  When  a 

:onductor  takes  a  car  and  goes  out  on  a  regular  run,  he 
has  a  certain  number  of  miles  to  make,  but  should  he  be 

delayed  for  any  reason  and  get  off  his  schedule  time,  or 
should  an  extra  car  be  sent  out  for  a  special  purpose,  the 

conductor  consults  his  mileage  form  and  on  his  "con- 
ductor's report"  notes  the  number  of  miles  car  has  run. 

After  his  report  is  checked,  it  is  copied  on  a  daily  pas- 
senger and  car  report  book,  and  the  total  mileage  of  each 

car  is  placed  in  a  special  column  thereon.  The  daily  mile- 
age record  for  each  car  is  then  posted  in  an  ordinary  time 

book  opposite  the  car  number  and  under  the  proper  dates, 
and  at  the  end  of  each  week  and  month  it  is  totaled  up 
in  red  figaires. 

Standard  System  of  Accounts 

Late  in  May  a  circular  letter  was  issued  by  the  per- 

manent committee  of  the  Street  Railway  Accountants' 
Association  having  in  charge  the  standard  system  of  ac- 

counts. It  was  addressed,  among  others,  to  those  who 

had  replied  to  the  postal  card  of  the  secretary  of  the  asso- 
ciation, sent  out  in  January  last,  relative  to  the  adoption 

of  the  standard  system  of  accounting  recommended  at  the 
last  convention  of  the  association.  The  letter  set  forth 

that  thirty-one  replies  to  the  postal  card  were  received  by 
the  secretary  and  turned  over  to  the  committee  lor  its  use. 
From  these  replies  it  appears  that  the  standard  system  as 
recommended  by  the  Niagara  convention  is  in  the  main 
satisfactory,  and  that  in  its  general  features  it  very  closely 
conforms  to  the  system  used  by  various  street  railway 

companies  who  are  members  of  the  Accountants'  Associa- 
tion. This,  together  with  the  fact  that  a  number  of  street 

railway  companies,  some  of  them  among  the  largest  in  the 
country,  put  into  practical  operation  on  Jan.  1  last  the 
standard  system,  as  recommended  by  the  association,  and 

in  the  interval  have  found  it  practical  and  in  the  main  sat- 
isfactory, is  regarded  as  a  cause  for  congratulation.  This 

is  also  referred  to  as  the  first  practical  step  taken  to  have 
a  standard  system  of  street  railway  accounting  adopted 
and  used. 

The  committee  asserted  in  the  letter  that  undoubtedly 
there  is  room  for  improvement  in  the  system  in  some  of 
the  minor  details,  and  mentions  that  some  of  those  who 

replied  to  the  inquiry  have  been  so  considerate  as  to  point 
out  in  considerable  detail  their  criticisms  of  and  objections 
to  the  system,  giving  their  reasons  for  the  same,  and  that 
many  also  have  presented  ideas  and  suggestions  of  their 

own.  In  acknowledging  this  service  the  committee  de- 
clare that  it  is  just  the  kind  of  help  that  they  most  stand 

in  need  of.  In  the  letter  referred  to  they  call  upon  those 

to  whom  it  is  addressed  to  co-operate  with  the  committee 
and  to  give  the  members  of  it  the  benefit  of  their  ideas 
and  experience,  with  such  criticisms  as  they  may  see  fit  to 
make.  The  committee  assert  that  it  is  their  ambition  to 

do  all  in  their  power  to  perfect  the  standard  system  rec- 
ommended by  the  association  and  to  secure  its  adoption 

and  use  everywhere.  They  desire  to  have  it  indorsed  and 
approved  by  the  officials  of  every  State  in  the  United 
States  who  exercise  any  supervision  over  the  books  and 
accounts  of  street  railway  companies  in  their  respective 
commonwealths. 

C.  N.  Duffy,  chairman  of  the  committee,  has  called  a 

special  committee  meeting"  to  be  held  in  New  York 
(probably  at  the  Waldorf-Astoria)  July  18.  It  is  proba- 

ble that  there  will  be  in  attendance  at  this  meeting  by 

invitation  several  representatives  of  State  Railroad  Com- 
missions, whose  co-operation  in  the  establishment  of 

a  standard  accounting  system  is  earnestly  desired  by  the 
committee. 

A  good  idea  of  the  inroads  which  are  being  made  by 
interurban  electric  railways  in  the  receipts  of  the  steam 

railways,  where  the  two  compete  for  a  short-haul  traffic, 
is  shown  by  recent  statistics  from  St.  Louis.  The  annual 
reports  of  the  steam  roads  entering  that  city  show,  it  is 
said,  a  reduction  of  42  per  cent  over  last  year  in  the  gross 
receipts  from  suburban  and  commutation  traffic.  This 
loss  is  attributed  to  the  extension  of  electric  railwavs  into 

the  territory  formerly  served  exclusively  by  the  iteam 
lines. 

The  development  of  an  active,  intelligent,  civic  spirit, 

the  practical  exclusion  of  the  most  ignorant  and  pur- 
chasable classes  from  the  lists  of  voters,  and  the  absence 

of  political  influences  in  the  matter  of  appointments,  in 
foreign  cities,  are  in  brilliant  contrast  with  our  deficiencies 

in  these  respects. — From  report  of  committee  on  "Munic- 
ipal Ownership  of  Street  Railways,"  read  at  the  Niagara Falls  Convention,  1897. 
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LEGAL  NOTES  AND  COMMENTS* 

Edited  by  J.  Aspinwall  Hodge,  Jr.,  and  Robt. 
H.  Ernest,  of  the  New  York  Bar. 

LIABILITY  FOR  NEGLIGENCE. 

ARKANSAS. — I.  Malicious  Prosecution — Presumption — Prin- 
cipal and  Agent. — A  street  car  company  is  not  liable  for  the  acts 

of  its  conductor  in  prosecuting  a  passenger  for  violation  of  a  city 
ordinance  making  it  a  misdemeanor  for  any  person  to  ride  on  a 
street  car  without  paying  his  fare,  in  the  absence  of  express  au- 

thority from  the  company  to  the  conductor  to  make  such  prose- 
cution. 

2.  It  will  not  be  presumed  that  because  a  street  car  conductor 
has  authority  from  his  company  to  put  people  off  his  car  for 
refusing  to  pay  fare,  he  has  also  authority  to  arrest  and  prosecute 
them  therefor. — (Little  Rock  Trac.  &  Elec.  Co.  vs.  Walker,  45 
So.  W.  Rep.,  57-) 

GEORGIA. — 1.  Carriers — New  Trial — Damages — Evidence  of 
Similar  Acts — Negligence — Stopping  Cars  at  Crossing — Degree 
of  Care  by  a  Deaf  Person — Appeal. — The  relation  of  common 
carrier  and  passenger  exists  between  a  street  railroad  company 
and  a  passenger  until  he  has  reached  his  destination,  and  has  had 
a  reasonable  opportunity  to  alight  safely  from  the  car;  and  the 
carrier,  during  this  period,  is  bound  to  extraordinary  diligence, 
on  behalf  of  itself  and  its  agents,  to  protect  the  life  and  person 
of  the  passenger. 

2.  This  doctrine  of  extraordinary  diligence  is  not  only  applica- 
ble to  the  agents  of  the  carrier  on  the  car  on  which  the  passenger 

is  traveling,  but  also  to  its  agents  having  control  of  another  car, 
approaching  on  a  parallel  track,  after  the  latter  have  discovered 
that  the  former  car  was  about  to  stop  for  the  purpose  of  dis- 

charging passengers,  who  might  alight  dangerously  near  such 
parallel  track.  It  was  therefore  not  error  for  the  judge,  in  his 
charge  to  the  jury,  to  apply  this  rule  to  the  present  case. 

3.  A  harmless  answer  to  an  illegal  question  is  not  ground  for 
a  new  trial. 

4.  For  the  judge  to  instruct  the  jury,  in  his  charge,  that  he  per- 
mitted such  a  question  and  answer  for  a  certain  purpose,  without 

intimating  what  had  or  had  not  been  testified  to  or  proven  upon 
the  subject,  is  not  reversible  error. 

5.  In  an  action  for  damages  for  injuries  to  the  person,  where 

it  is  claimed  by  the  plaintiff  that  his  capacity  'to  earn  money  has been  diminished  one-half,  it  is  not  error  for  the  court  to  admit 
testimony  as  to  the  value  of  plaintiff's  services,  before  the  injury, 
in  the  particular  occupation  he  was  then  following. 

6.  The  habit  or  practice  of  the  plaintiff  in  departing  from  the 
cars  on  other  occasions,  either  before  or  after  the  injury  com- 

plained of,  is  not  admissible  testimony  for  the  purpose  of  illus- 
trating his  conduct  at  the  particular  time  under  investigation. 

7.  Where  it  was  alleged  by  the  plaintiff  in  his  petition  that  "the 
defendant,  well  knowing  that  it  was  dangerous  to  allow  passen- 

gers to  alight  from  a  car  on  the  side  next  to  that  from  which 
another  car  was  approaching,  nevertheless  took  no  steps  to  pre- 

vent passengers  from  alighting,"  it  was  not  error  to  admit  tes- 
timony showing  that  the  defendant  had  placed  no  ropes,  guards, 

or  other  protection  to  prevent  passengers  from  alighting  on  that 
side  of  its  car  next  to  said  parallel  track;  the  question  as  to 
whether  such  omission  amounted  to  negligence  being  left  en- 

tirely to  the  jury. 
8.  A  rule  of  the  defendant  company  requiring  its  motormen  to 

keep  their  cars  under  full  control  on  approaching  all  street  cross- 
ings, and,  when  there  is  a  car  standing  at  a  crossing,  taking  on 

or  letting  off  passengers,  or  if  they  see  that  they  are  about  to 
meet  a  car  on  a  street  crossing,  to  slow  up  and  see  that  the  track 
is  clear  before  attempting  to  pass,  was  admissible  in  evidence,  as 
tending  to  show  that  the  company  regarded  such  a  point  on  its 
line,  when  being  approached  by  one  of  its  cars,  as  more  or  less 
dangerous  to  passengers  and  others. 

9.  Where  it  appeared  from  the  testimony  that  the  hearing  of  the 
plaintiff  was  impaired,  and  it  was  inferrable  that  for  this  reason 
he  did  not  hear  the  approaching  car  that  struck  him,  it  was  not 
error  for  the  court  to  charge  the  jury  that  "the  fact  that  he  was 
partially  deaf,  if  such  was  the  fact,  would  not  affect  or  lessen  the 
degree  of  care  required  of  him;  that  care  being  the  degree  of  care 
that  every  prudent  man  would  exercise  under  the  same  or  similar 
circumstances."— (Atlanta  Consol.  St.  Ry.  Co.  vs.  Bates,  30  S. E.  Rep.,  41.) 

*  Communications  relating;  to  this  department  may  be  addressed  to  the editors,  Johnston  Building,  30  Broad  Street,  New  York. 

LOUISIANA. — Injury  at  Railroad  Crossing. — Persons  man 
ning  and  operating  street  cars  are  expected  to  be  careful  at  the 
crossings.  The  company  must  exercise  reasonable  care  to  pro- 

vide men  enough  to  properly  control  a  train  consisting  of  a  motor 
car  and  a  trailer.  At  deep  grades  leading  to  railroad  crossings, 
there  should  be  a  motorman  and  conductor  aboard  the  train, 
and  in  charge.  There  was  only  a  motorman.  The  injuries  occa- 

sioned by  the  collision  between  the  street  cars  and  the  passing 
train  at  the  crossing  were  injuries  for  which  the  defendant  com- 

pany must  be  held  responsible  in  damages. — (Flournoy  et  ux.  vs. 
Shreveport  Belt  Ry.  Co.  et  al.,  23  So.  Rep.,  436.) 
MAINE. — 1.  Collision  with  Traveler — Proximate  Cause — Con- 

tributory Negligence — Question  for  Jury. — Generally,  it  is  a  de- 
fense to  an  action  of  tort  that  the  plaintiff's  negligence  contributed 

to  produce  the  injury.  But,  where  the  negligent  acts  of  the  par- 
ties are  distinct  and  independent  of  each  other,  the  act  of  the 

plaintiff  preceding  that  of  the  defendant,  it  is  considered  that  the 
plaintiff's  conduct  does  not  contribute  to  produce  the  injury,  if, 
notwithstanumg  his  negligence,  the  injury  could  have  been  avoid- 

ed by  the  use  of  ordinary  care  at  the  time  by  the  defendant. 
2.  The  contributory  negligence  of  an  injured  party  that  will 

defeat  a  recovery  must  be  such  as  proximately  contributed  to  the 
injury. 

3.  A  person  may  recover  damages  for  an  injury  caused  by  the 
negligence  of  the  defendant,  although  the  negligence  of  the  plain- 

tiff first  exposed  him  to  the  risk  of  injury,  if  such  injury  was  prox- 
imately caused  by  the  defendant's  negligent  act,  committed  after 

he  had  become  aware  of  the  plaintiff's  danger. 
4.  If  one  discovers  another  to  be  negligent,  he  must  take  pre- 

cautions accordingly,  omitting  which  he  is  liable  to  the  other  for 
the  damages  which  flow  from  such  new  want  of  care. 

5.  In  this  case  the  jury  found  that,  by  the  exercise  of  reasona- 
ble and  ordinary  care  and  caution  on  the  part  of  the  motorman 

a  street  railway  car  might  have  been  so  managed  as  to  avoid  a 
collision  with  the  plaintiff's  team.  Held,  that  this  finding  is  pecu- 

liarly a  question  of  fact  within  the  province  of  the  jury;  and  the 
law  court  declines  to  set  aside  a  verdict  for  the  plaintiff. — (At- 
wood  vs.  Bangor  O.  &  O.  T.  Ry.  Co.,  40  Atl.  Rep.,  67.) 
MARYLAND. — 1.  Accidents  to  Persons  on  Track— Negligence 

— Questions  for  Jury — Trial — Instructions — Evidence. — A  verdict 
cannot  be  directed  for  defendant,  in  an  action  for  negligence, 
when  the  evidence  would  support  a  verdict  for  plaintiff,  although 
such  evidence  is  contradicted. 

2.  Where  a  street  car  approached  at  a  high  rate  of  speed  the 
place  where  several  boys  were  standing  on  the  track  in  full  view 
of  the  motorman,  without  giving  an  alarm,  the  question  of  the 
company's  negligence  was  for  the  jury. 

3.  Where  one  injured  by  a  street  car  near  the  intersection  of  a 
street  had  been  standing  in  the  center  of  the  track  for  three 
or  four  minutes,  and  the  motorman  had  had  an  unobstructed  view 
all  the  way  from  the  street  last  passed,  the  question  whether  the 
motorman  used  due  care  to  avoid  the  accident  was  for  the  jury. 

4.  The  negligence  of  plaintiff  in  an  action  for  injuries  will  not 
excuse  defendant  if,  by  the  exercise  of  due  care,  he  could  have 
avoided  the  accident. 

5.  If  one  standing  in  the  street  at  the  side  of  the  track  when  a 
car  approaches,  and  not  in  its  way,  stumbles  and  falls  under  the 
car  the  company  is  not  liable,  although  the  car  approaches  with- 

out giving  alarm. 

6.  Where  the  court  correctly  instructed  that  defendant's  failure to  provide  a  fender  on  its  street  cars  was  no  ground  for  holding 
it  responsible  for  the  accident,  it  was  not  error  to  refuse  to  strike 
out  testimony  that  there  was  no  fender  on  the  car,  brought  out 

by  defendant's  cross-examination  of  a  witness  while  endeavoring 
to  cast  doubt  on  her  account  of  the  accident. 

7.  Where  plaintiff  was  injured  by  a  street  car  through  the  al- 
leged negligence  of  the  motorman,  it  was  error  to  reject  evidence 

whether  the  motorman  could  see  plaintiff  in  the  position  he  was 
in  before  the  accident. 

8.  In  an  action  for  injuries  caused  by  being  run  over  by  a 

street  car,  wdrere  defendant's  theory  was  that  plaintiff  was  injured 
while  attempting  to  steal  a  ride  by  hanging  to  the  side  of  the  car, 
it  was  error  to  refuse  to  allow  the  master  mechanic  of  defendant's 
street  car  system,  who  had  charge  of  the  rolling  stock,  to  testify 
that  plaintiff  could  so  ride  on  the  car. 

9.  Evidence  was  not  admissible,  however,  to  show  that  one 

might  so  ride  on  other  of  defendant's  cars  than  the  one  that  ran 
over  plaintiff. — Baltimore  City  P.  Ry.  Co.  vs.  Cooney,  39  Atl. 
Rep.,  p.  859.) 

MASSACHUSETTS.— Collision— Contributory  Negligence.— 
At  11  P.  M.  plaintiffs  were  driving  in  a  wagon  slowly  through  a 
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street,  alongside  of  the  tracks,  when  an  electric  car  came  up  from 
behind  and  struck  the  wagon,  causing  the  injuries  complained  of. 
One  of  the  plaintiffs  testified  that  he  saw  the  car  coming  and 
thought  there  was  room  enough  for  it  to  pass  without  striking  the 
wagon,  and  another  testified  that  he  did  not  see  or  hear  it  till 
it  was  upon  them;  and  there  was  evidence  that  the  car  came  at  a 
high  rate  of  speed,  without  sounding  the  gong.  Held,  that  plain- 

tiffs were  entitled  to  go  to  the  jury  on  the  question  of  their  own 
due  care. — (Raymond  et  al.  vs.  Lowell,  L.  &  H.  St.  Ry.  Co.,  49 
N.  E.  Rep.,  927.) 
MASSACHUSETTS.— Accident  to  Child  on  Track— Contribu- 

tory Negligence. — Carelessness  of  child  eight  years  old,  who,  with 
his  view  unobstructed,  runs  directly  in  front  of  approaching  car, 
which  could  be  plainly  heard,  prevents  recovery  for  his  death. — 
(Morey  vs.  Gloucester  bt.  Ry.  Co.,  50  N.  E.  Rep.,  530.) 

MASSACHUSETTS.— Injury  to  Railroad  Employee.— Laws 
1887,  c.  270,  §1,  cl.  3,  making  the  employer  liable  for  injuries  to 
an  employee  resulting  from  negligence  of  a  fellow  employee  in 

charge  of  a  "locomotive  engine  or  train  upon  a  railroad,"  relates 
to  those  operated,  or  originally  intended  to  be  operated,  to  some 
extent  by  steam,  and  does  not  include  electrically  propelled  cars 
on  street  railways. — (Fallon  vs.  West  End  St.  Ry.  Co.,  50  N.  E. 
Rep.,  536.) 

MINNESOTA.— 1.  Injury  to  Passengers— Care  of  Motorman 
— Damages — Permanent  Injuries. — Held,  the  evidence  will  sus- 

tain a  verdict  for  the  plaintiff. 
2.  The  plaintiff,  a  passenger,  was  injured  while  attempting  to 

board  one  of  the  defendant's  street  cars,  and  claims  she  was  in- 
jured by  the  negligence  of  the  serv  ants  of  defendant  in  charge  of 

the  car.  Held,  following  Fonda  vs.  Railway  Co.  (Minn.),  74 
N.  W.,  166,  it  was  error  to  charge  the  jury  that  they  may  con- 

sider facts  proven  as  to  the  competency  or  incompetency  of  the 
trainmen,  which  tend  to  show  that  the  act  in  question  was  not 
done  by  the  motorman  in  a  reasonably  careful  manner. 

3.  Held,  the  plaintiff  is  not  entitled  to  recover  for  permanent 
injury,  unless  there  is  reasonable  certainty  that  the  injury  is  per- 

manent. Measured  by  this  rule,  a  certain  part  of  the  charge  is 
held  to  b  e  erroneous.  Whether  such  rule  is  a  correct  one  to  ap- 

ply on  the  introduction  of  evidence,  quaere. — (McBride  vs.  St. 
Paul  City  Ry.  Co.,  75  N.  W.  Rep.,  231.) 

NEBRASKA. — 1.  Injury  to  Passenger — Contributory  Negli- 
gence— Diligence  Required — Evidence. — One  cannot  recover  for 

an  injury  received  while  a  passenger  on  a  street  railway  if  the  ac- 
cident from  which  the  injury  resulted  was  due  in  part  to  his  own 

want  of  ordinary  care. 
2.  And  in  an  action  to  recover  damages  in  such  case,  an  instruc- 

tion which  informs  the  jury  that,  the  injury  being  shown,  the  car- 
rier, to  escape  liability,  must  prove  that  the  passenger  was  guilty 

of  .  gross  contributory  negligence,  is  erroneous. 
3.  Street  railways  are  common  carriers  of  passengers,  and  as 

such  are  required  to  exercise  the  utmost  skill,  diligence,  and  fore- 
sight, consistent  with  the  business  in  which  they  are  engaged,  for 

the  safety  of  their  patrons;  and  they  are  liable  for  the  slightest 
negligence. 

4.  In  an  action  fur  damages  for  an  injury  received  while  being 
transported  by  a  common  carrier,  the  injury  being  shown,  the 
burden  of  proof  is  upon  the  carrier  to  show  that  it  was  in  no  wise 
at  fault. 

5.  Section  3,  c.  72,  Comp.  St.  1897,  providing  that  "every  rail- 
road company,  as  aforesaid,  shall  be  liable  for  all  damages  in- 

flicted upon  the  person  of  passengers  while  being  transported 
over  its  road,  except  in  cases  where  the  injury  done  arises  from 
the  criminal  negligence  of  the  person  injured,"  etc.,  has  no  appli- 

cation to  street  railways— (Lincoln  St.  Ry.  Co.  vs.  McClellan,  74 
N.  W.  Rep.,  1074.) 

NEW  YORK.— Operation— Care  Required.— The  obligation  of 
carriers  of  passengers  to  exercise  the  highest  degree  of  care  which 
human  prudnce  and  foresight  can  suggest  only  exists  with  respect 
to  those  results  which  are  naturally  to  be  apprehended  from  un- 

safe roadbeds,  defective  machinery,  imperfect  cars,  and  other 
conditions  endangering  the  success  of  the  undertaking;  but,  in  the 
operation  of  a  street  railway,  such  a  carrier  is  required  only  to  use 
that  degree  of  skill  and  care  which  would  be  required  of  an  ordi- 

narily careful  and  prudent  man.— (Stierle  vs.  Union  Ry.  Co.,  50  N. E.  Rep.,  419.) 

NEW  YORK.— Injury  to  Foot  Traveler.— At  the  trial  of  an 
action  to  recover  damages  for  personal  injuries  due  to  the  al- 

leged negligence  of  the  defendant,  it  appeared  that  the  plaintiff,  a 
boy  five  years  old,  in  company  witli  an  older  boy,  was  passing over  Sixth  Avenue  at  a  crossing,  and  waited  between  the  car 
tracks  for  a  truck  to  pass.    While  thus  waiting,  one  of  defen- 

dant's cars,  distant  from  20  to  40  feet,  approached,  and  one  of  its 
horses  struck  plaintiff  just  before  he  got  across  the  track.  There 
was  evidence  that  the  car  was  then  still  proceeding  very  rapidly, 
and  that  the  driver  was  urging  his  horses  on.  Held,  that  the 
evidence  would  have  warranted  a  verdict  for  plaintiff,  and  that 
the  dismissal  of  the  complaint  was  error. — (Gumby  vs.  Metrop. 
St.  Ry.  Co.,  51  N.  Y.  Suppl..  553-) 

NEW  YORK. — Imputed  Negligence. — A  gratuitous  passenger, 
riding  with  the  owner  of  the  vehicle,  and  taking  no  part  in  the 
management  of  the  horse,  is  not  rendered  chargeable  with  the 

driver's  negligence  merely  because  he  makes  suggestions  concern- 
"ing  the  route  to  be  taken. — (Zimmerman  vs.  Union  Ry.  Co.,  51  N. Y.  Suppl.,  1.) 

NEW  YORK. — Personal  Injuries — Damages — Evidence. — At 
the  trial  of  an  action  to  recover  damages  for  personal  injuries  re- 

sulting from  the  negligence  of  defendant,  the  plaintiff,  who  was 
engaged  on  a  somewhat  extensive  scale  in  manufacturing  and  sell- 

ing mattresses  and  pillows  and  selling  iron  bedsteads,  and  who 

employed  five  workmen,  was  permitted,  against  defendant's  objec- tion, to  testify  to  the  gross  receipts  of  his  business  the  year  prior 
to  the  accident,  and  to  a  subsequent  reduction  in  his  profits. 
Held,  that  as  it  was  apparent  that  the  business  involved  an  invest- 

ment of  capital,  and  that  the  receipts  or  profits  did  not  depend  en- 
tirely upon  plaintiff's  personal  services,  and  were  necessarily  un- certain and  speculative,  they  furnished  no  basis  for  an  award  of 

damages  resulting  from  his  personal  injuries,  and  the  admission 
of  the  testimony  was  error. — (Blate  vs.  Third  Ave.  R.  Co.,  51 N.  Y.  Suppl.,  590.) 

NEW  YORK. — 1.  Injury  to  Passenger — Presumption  of  Negli- 
gence.— In  an  action  to  recover  damages  for  personal  injuries 

suffered  by  the  plaintiff  while  a  passenger  on  one  of  the  defend- 
ant's cars,  it  appeared  that  the  accident  took  place  at  a  terminal 

point  of  the  road,  upon  a  descending  grade,  at  the  foot  of  which 
another  car  was  being  shifted  from  one  track  to  another,  and 
where  the  two  cars  collided.  Held,  that  the  occurrence  was  in  and 
of  itself  of  such  a  character  as  to  raise  a  presumption  of  negli- 

gence, without  any  further  proof  than  that  of  the  situation  and  of 
the  occurrence  itself. 

2.  Burden  of  Proof. — The  court  charged  the  jury  that, 
under  the  circumstances,  the  law  imposed  on  the  defendant  "the 
burden  of  showing  to  the  jury  such  facts  as  warranted  the  jury  in 
concluding  that  the  defendant  exercised  due  care  in  the  construc- 

tion of  its  road,  in  the  management  of  its  cars  and  horses,  to  pre- 
vent accidents."  Held  no  error,  certainly  in  view  of  the  addi- 

tional specific  charge  that  the  "burden  of  proof"  rested  on  the 
plaintiff  from  first  to  last,  and  that  she  was  bound  to  prove  by  a 
preponderence  of  evidence  the  existence  of  negligence  on  the  part 
of  the  defendant,  and  that  such  negligence  was  the  proximate 
cause  of  the  injury. — (Kay  vs.  Metropolitan  St.  Ry.  Co.,  51  N. Y.  Suppl.,  724.) 

NEW  YORK. — Injury  to  Traveler — Contributory  Negligence. 
— The  plaintiff,  a  boy  eleven  years  of  age,  attempted  to  cross  a  city 
street  between  street  crossings.  When  he  left  the  curb,  a  street 
car  was  only  two  or  three  houses  away,  and  was  approaching 
fast,  and  he  was  struck  before  he  got  across  the. track.  The  cat 
was  stopped  almost  instantly.  Held,  upon  the  evidence,  that 
there  was  no  negligence  on  the  part  of  defendant,  and  that  plain- 

tiff was,  guilty  of  contributory  negligence. — (Ledman  vs.  Dry 
Dock  &  E.  B.  &  B.  R.  Co.,  50  N.  Y.  Suppl.,  896.) 

NEW  YORK. — Injury  to  Passenger — Instructions. — In  an  ac 
tion  against  a  surface  railroad  company  to  recover  for  injuries 

received  by  a  passenger  in  alighting  from  ,one  of  the  defendant's cars,  the  evidence  was  such  that  it  inevitably  followed  either  that 
the  car  had  actually  come  to  a  standstill,  and  was  then  suddenly 
started  as  plaintiff  stepped  off,  or  that,  without  notifying  the  con- 

ductor, she  tried  to  jump  off  while  it  was  actively  proceeding  on- 
ward. The  judge  charged  the  jury  that,  if  plaintiff  attempted  to 

alight  "at  a  place  where  it  was  not  usual  to  stop,"  while  the  car 
was  in  motion,  she  took  the  chances.  Defendant's  counsel  ob- 

jected to  the  qualification  contained  in  the  words  quoted,  and  re- 
quested a  modification  in  that  respect,  which  was  refused.  Held, 

in  view  of  the  clear-cut  issue  presented,  that  this  was  error,  as 
there  was  no  intermediate  status,  as  matter  of  fact,  to  which  the 
charge  could  have  applied. — (Kelly  vs.  Third  Ave.  R.  Co.,  50 N.  Y.  Suppl.,  426.) 

NEW  YORK.— 1.  Defective  Tracks — Injury  to  Pedestrian. — 
A  pedestrian  has  a  right  to  assume  that  street  car  tracks  are  in 
a  reasonably  safe  condition  at  a  particular  point,  where  there  is 
no  defined  crossing,  though  the  railway  company  might  not  have 
anticipated  that  he  would  be  liable  to  cross  there;  but  in  crossing 
he  must  use  due  care  and  caution. 

2.  Same — Duty  of  Company. — A  street  railway  company  must 
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lay  and  maintain  its  tracks  in  a  reasonably  safe  manner  at  a  par- 
ticular point,  though  it  might  not  have  anticipated  that  pedes- 

trians would  be  liable  to  cross  there,  and  is  liable  for  injuries 
resulting  from  a  failure  to  do  so. — (Wiley  vs.  Smith  et  al.,  49 
N.  Y.  Suppl.,  934.) 
NEW  YORK. — Injury  to  Person  on  Track.— Contributory  Neg- 

ligence.— The  plaintiff,  an  infant  eight  years  old,  in  attempting  to 
cross  the  easterly  or  uptown  track  of  defendant's  street  railway, 
from  the  west,  was  struck  by  the  westerly  side  of  the  front  of  the  ear 
just  as  he  stepped  on  the  first  or  westerly  rail,  and  was  injured. 
The  car  had  been  proceeding  very  slowly,  behind  a  wagon,  and 
just  before  the  accident  the  wagon  turned  off  from  the  track;  and 
the  motorman,  while  continuing  an  altercation  with  the  driver 
of  the  wagon,  and  while  looking  to  the  east,  suddenly  increased 
the  speed  of  the  car,  which  shot  ahead  and  struck  the  plaintiff. 
Plaintiff  had  been  running  diagonally  across  the  avenue,  in  the 
middle  of  the  block;  and  it  was  doubtful  whether  he  saw  the  car, 
though  there  was  nothing  to  obstruct  his  view.  Held,  that  plain- 

tiff was  guilty  of  contributory  negligence,  as  matter  of  law. — 
(Costello  vs.  Third  Ave.  R.  Co.,  49  N.  Y.  Suppl.,  868.) 
NEW  YORK. — 1.  Injury  to  Passenger — Evidence. — In  an  ac- 

tion to  recover  damages  for  injuries  received  by  plaintiff  through 

the  alleged  negligence  of  the  defendant,  the  plaintiff's  version  of 
the  facts  was  that  she  was  a  passenger  on  one  of  the  defendant's 
cars,  and,  upon  her  signal,  the  car  was  stopped,  but  that  as  she 
was  alighting  the  car  started  suddenly,  and  threw  her  in  front  of 

a  moving  heavily  loaded  truck.  Defendant's  version  was  that  she 
had  completely  alighted  when  the  truck  wedged  her  in,  threw  her 
down,  and  injured  her.  Held,  on  a  review  of  the  evidence,  that 

the  finding  by  the  jury  of  defendant's  negligence  was  sufficiently 
supported. 

2.  Same. — Held,  further,  that  it  could  not  be  concluded,  be- 
cause the  place  where  she  endeavored  to  alight  happened  to  be 

dangerous,  that  she  was  bound  to  know  the  exact  location  of  the 
truck,  and  was  obliged  to  proceed  on  the  car  to  some  other  point. 

3.  Trial — Instructions — General  Exception. — Where  the  trial 
judge,  in  charging  the  jury,  clearly  states  the  necessity  of  plain- 

tiff's showing  absence  of  contributory  negligence,  his  mere  fail- ure to  reiterate  that  principle,  in  stating  the  law  in  other  portions 
of  the  charge,  cannot  be  availed  of  under  a  general  exception  to 
the  charge. 

4.  Same. — Where,  upon  a  trial,  no  claim  for  punitive  damages 
had  been  asserted  or  refe:ied  to,  and  none  was  within  the  issue 
and  the  judge  more  than  once  charged  that  the  damages  were 
to  be  only  compensatory,  and  the  amount  of  the  verdict  was  mod- 

erate, held,  that  his  refusal  to  charge,  in  terms,  that  punitive  dam- 
ages were  not  to  be  awarded,  did  not  constitute  reversible  error. — ■ 

(Norton  vs.  Third  Ave.  R.  Co.,  49  N.  Y.  Suppl.,  897.) 
NEW  YORK.— 1.  Contributory  Negligence— Evidence.— The 

absence  of  contributory  negligence  may  be  shown  from  facts  and 
circumstances,  as  well  as  by  direct  testimony  of  a  witness. 

2.  Negligence  of  Passenger. — It  is  not  negligence  per  se  for  a 
passenger  to  ride  on  the  front  platform  of  a  street-railway  car. 

3.  Care  of  Driver. — The  fact  that  a  passenger  is  standing  upon 
the  front  platform  of  a  street-railway  car,  and  thus  exposed  to  the 
danger  of  being  thrown  off  by  the  sudden  striking  of  the  car,  in 
rapid  motion,  against  a  temporary  turnout,  requires  the  driver, 
advised  of  the  situation,  and  having  the  car  under  his  control,  to 
use  care  for  the  safety  of  the  passenger. — (Dillon  et  al.  vs.  Forty- 
second  St.,  M.  &  St.  N.  A.  R.  Co.,  51  N.  Y.  Suppl,  145.) 

NEW  YORK. — Injury  to  Child — Negligence. — In  an  action  to 
recover  for  the  loss  of  services  of  plaintiff's  daughter,  through  in- 

juries alleged  to  have  been  caused  by  the  negligence  of  defendant 
railroad  company,  it  appeared  that  an  electric  car  belonging  to  de- 

fendant, in  charge  of  a  motorman  newly  employed,  but  not  inex- 
perienced nor  incompetent,  was  approaching  a  crossing  at  the 

rate  of  speed  usual  in  rural  districts;  that  when  about  50  or  75 
teet  from  the  crossing  several  little  girls,  including  plaintiff's 
daughter,  a  child  of  7  years,  were  seen  near  the  cross- 

ing; that  they  immediately  began  to  run  over  the  cross- 
ing, and  all  reached  the  other  side  in  safety,  except 

plaintiff's  daughter,  who  caught  her  foot  or  tripped,  and fell;  that  as  soon  as  she  fell  the  motorman  shut  off  the  power, 
and  applied  the  brake,  and  Stopped  the  car  before  it  had  entirely 
passed  the  child,  who  lay  beside  the  track,  hut  that  a  part  of  the 
running  gear  struck  and  injured  the  child'.-,  foot.  Held,  that  the 
evidence  did  not  justifv  the  submission  to  the  jury  of  the  question 
of  defendant's  negligence.— (Stableman  vs.  Atlantic  Av.  R.  Co.,  of Brooklyn,  50  N.  E.  Ren.,  277.) 
NEW  YORK. — 1.  Injury  to  Passenger— Contributory  Negli- 

gence.—The  plaintiff,  while  riding  on  a  step  of  the  platform  of 
one  of  defendant's  cars  which  was  crowded  with  other  passengers, 

was  thrown  off  by  a  sudden  lurch  of  the  car  in  tinning  a  curve  at 
the  foot  of  a  sharp  incline.  Held,  that  whether  it  was  contribu- 

tory negligence,  under  the  circumstances,  for  the  plaintiff  to  as- 
sume the  position  that  he  did.  was  clearly  a  question  for  the  jury. 

2.  Duties  of  Carrier. — Held,  further,  that  the  defendant,  receiv- 
ing plaintiff  as  a  passenger,  and  permitting  him  to  stand  on  the 

step,  owed  a  duty  to  take  reasonable  care  that  he  was  not  ex- 
posed to  unnecessary  danger. — (Schaefer  vs.  Union  Ry.  Co.,  51 N.  Y.  Suppl.,  43I-) 

NEW  YORK. — 1.  Negligence— Evidence.— The  bursting  of  a 
fly  wheel  purchased  from  manufacturers,  and  for  two  years  used 
on  an  engine  which  generated  electric  power,  is  not  prima  facie 
evidence  of  negligence. 

2.  Same — Nuisance. — In  an  action  for  the  death  of  plaintiff's 
intestate,  caused  by  the  bursting  of  the  fly  wheel  attached  to  an 
engine  used  to  generate  electricity,  where  plaintiff  attempts  to 
show  that  the  maintenance  of  the  wheel  was  a  nuisance,  such  evi- 

dence must  in  some  way  relate  to  the  construction  or  maintenance 
of  the  machinery  which  caused  the  accident. 

3.  Same — Expert  Evidence. — Where  the  general  manager  of  an 
electric  railway  had  devoted  much  attention  to  the  operation  of 
such  railways,  but  had  not  given  attention  to  the  liability  of  fly 
wheels  attached  to  engines,  used  to  generate  the  electricity,  to 
burst,  an  objection  to  his  testifying  to  the  cause  thereof  is  prop- 

erly sustained. 
4.  Same — Evidence. — In  an  action  for  the  death  of  plaintiff's  in- 

testate caused  by  the  bursting  of  a  fly  wheel  attached  to  the  en- 
gine, the  mere  fact  that  on  the  day  previous  to  the  accident  the 

engineer  carried  a  stick  of  timber  into  the  engine  house,  and  laid 
it  alongside  the  engine  whose  fly  wheel  exploded,  saying  that  he 
wished  to  prop  the  engine  up,  is  too  meager  to  permit  an  infer- 

ence that  the  accident  was  caused  by  defects  in  the  engine. 
5.  Nonsuit — Inference. — Where  plaintiff  is  nonsuited  she  is  only 

entitled  to  such  inferences  of  fact  in  her  favor  as  her  evidence 
fairly  tends  to  support. 

6.  Same — Inferences  Against  Prevailing  Party. — In  case  of 
nonsuit,  no  inferences  can  be  indulged  against  the  prevailing 
party  unless  he  has  been  called  upon  to  produce  evidence  in  his 
possession,  and  has  refused  to  do  so.  or  the  case  has  assumed  such 
an  attitude  that  his  silence  may  be  attributed  to  fear  to  speak. 

7.  Negligence — Evidence. — Where  plaintiff's  intestate  was  killed 
by  the  bursting  of  a  fly  wheel  attached  to  an  engine  in  defendant's power  house,  used  for  generating  electricity,  the  absence  of  an 
electrical  engineer  is  no  evidence  of  negligence,  where  there  is 
no  evidence  to  show  that  his  presence  would  have  prevented  the 
accident. — (Piehl  vs.  Albany  Ry.,  51  N.  Y.  Suppl.,  755.) 

CHARTERS.  ORDINANCES.  FRANCHISES,  ETC. 

CALIFORNIA.— 1.  Municipal  Corporations— Streets— Change 
of  Grade — Damages — Agencv. — In  an  action  against  a  city  for 
damages,  expressly  based  on  an  alteration  in  the  ̂ rade  of  a  street 
made  by  the  city,  a  recovery  cannot  be  had  for  damages  result- 

ing from  the  construction  of  a  street  railroad  by  a  railway  com- 

pany. 2.  In  an  action  against  a  city  for  damages  to  property  caused 
by  a  change  in  the  grade  of  a  street,  where  a  street  railroad  com- 

pany had  constructed  its  roadbed  along  the  street  with  reference 
to  such  changed  grade,  in  compliance  with  the  requirement  that 

its  tracks  should  be  constructed  on  the  official  grade,  plaintiff's 
damages  are  limited  to  the  difference  in  value  of  his  property 
as  it  existed  with  the  railroad  on  the  street  and  as  it  existed  when 
the  grade  was  completed  by  the  city. 

3.  Where  a  street  railway  company,  for  its  own  pecuniary  ad- 
vantage, lays  its  track  on  streets  whose  grade  has  been  established 

by  ordinance,  but  which  the  city  is  not  prepared  to  grade,  and 
perhaps  will  never  have  occasion  to  construct,  the  railway  com 
pany  is  liable  for  damages  occasioned  by  such  work  to  abutting 
property. 

4.  A  street  railway  company  which  constructs  its  roadbed  in 
a  street  in  accordance  with  the  change  of  grade  in  the  street  for 
its  own  pecuniary  advantage  is  not  the  agent  of  the  city  in  such 
transaction. — (Bancroft  vs.  City  cf  San  Diego,  52  Pae.  Rep., 

712.) i  i^i-JNOIS. — 1.  Injunction— Bill— Parties.— Where  a  bill  to 
enjoin  defendant  from  constructing  an  electric  street  railroad  in 
certain  streets  in  a  city,  though  filed  in  form  by  the  attorney- 
general  in  behalf  of  the  people  of  the  State,  was  not  filed  for  the 
purpose  of  asserting  any  public  right,  or  protecting  any  public 
interest  in  the  street,  but  was  filed  at  the  instance  of  rival  railway 
companies,  it  was  properly  -.smissed. 

2.  To  determine  whether  a  bill  for  an  injunction  is  properly 
brought,  a  court  of  equity  may  go  behind  the  parties  of  record,  to 
see  who  arc  the  real  parties  nrosecuting  the  proceeding,  though 
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the  proceeding  is  in  the  name  of  the  attorney-general. — (People 
ex  rel.  Moloney,  Atty.-Gen.,  vs.  General  Elec.  Ry.  Co.  et  al.,  50 
N.  E.  Rep.,  158.) 
KENTUCKY.— 1.  Eminent  Domain— Turnpike  Roads— Dam- 

ages— Additional  Servitude — Appropriation  of  Land. — The  owner 
of  land  abutting  on  a  turnpike  road  on  which  was  constructed, 
at  grade,  a  street  railway  track,  was  entitled  to  no  compensation 
for  such  use  of  such  turnpike  road,  merely  because  his  property 
was  affected  by  the  proximity  thereto  of  such  railway  track,  with- 

out proof  of  special  damage  resulting  therefrom. 
2.  It  was  proper,  in  an  action  for  damages  for  the  appropria- 

tion, by  a  street  railway  company,  for  the  use  of  its  track,  of  land 
belonging  to  plaintiff,  where  the  proof  was  conflicting,  to  submit 
such  issue  to  the  jury. — (Ashland  &  C.  St.  Ry.  Co.  vs.  Faulkner, 
45  S.  W.  Rep.,  235.) 
NEW  JERSEY. — 1.  Crossings — Injunction — Compensation — 

Notice. — One  street  car  company  cannot  restrain  another  from 
crossing  its  track  on  the  ground  merely  that  the  extension  of  de- 

fendant's street  railroad  on  the  proposed  route  is  unauthorized  by law. 
2.  A  street  railway  company  is  not  entitled  to  compensation  for 

mere  interruption  of  its  road  during  the  time  another  company 
is  constructing  a  crossing  over  its  tracks. 

3.  The  question  of  complainant's  right  to  compensation  for  the 
privilege  of  crossing  its  street  car  tracks  will  be  determined  on 
an  application  for  a  preliminary  injunction  to  prevent  its  tracks 
being  crossed  by  another  company,  where  complainant  was  in 
actual  use  of  the  property,  and  all  the  facts  relating  to  the  exist- 

ence of  defendant's  right  to  interfere  were  fully  presented  on  the 
application. 

4.  A  street  railroad  company  operating  the  trolley  system  along 
a  public  street  is  not  entitled  to  compensation  for  the  construc- 

tion of  a  crossing  over  its  tracks  by  another  company  duly  au- 
thorized, where  such  crossing,  when  properly  constructed,  will 

not  interfere  with  the  exercise  of  its  franchise,  although  it  neces- 
sitates some  actual  interference  with  the  tracks  and  wires  as  con- 

structed, and  changes  complainant's  exclusive  use  at  the  crossing. 
5.  Where  the  right  to  construct  a  crossing  over  the  tracks  of 

a  street  railway  company  exists,  a  court  of  equity  will  control 
its  construction  and  operation  on  application  of  either  party. 

6.  Where  one  has  a  right  to  construct  a  crossing  over  the  tracks 
of  a  street  railway  company,  he  must  give  notice  of  the  time  and 
manner  of  its  construction. — (Consolidated  Trac.  Co.  vs.  South 
Orange  &  M.  Trac.  Co.,  40  All.  Rep.,  15.) 
NEW  JERSEY. — 1.  Franchises — Forfeiture — Use  of  Streets — 

Injunction — Adequate  Legal  Remedy. — A  street  railway  company 
forfeited  its  right  to  use  streets  by  failing  to  comply  with  an  ordi- 

nance requiring  that  its  plans  for  overhead  wires  be  submitted 
to  the  township  committee  for  approval,  and  that  it  complete  its 
road  within  a  year.  It  applied  for  a  new  franchise,  and  the  com- 

mittee assured  the  company  that  its  consent  would  be  granted 
upon  certain  terms  to  which  the  company  agreed.  Construction 
of  the  road  progressed  without  objection,  and  poles  were  located 
with  the  consent  of  the  majority  of  the  committee  acting  indi- 

vidually. The  company,  fearing  that  a  rival  company  would 
interfere,  hurried  its  road  to  completion  between  Saturday  night 
and  Monday  morning.  Held,  that  further  construction  and  oper- 

ation of  the  road  would  be  enjoined  until  the  consent  of  the  com- 
mittee could  be  obtained. 

2.  Where  a  street  railway  company,  without  authority,  seized 
a  highway  for  the  construction  of  its  road,  a  remedy  by  indict- 

ment did  not  furnish  such  an  adequate  remedy  at  law  as  pre- 
vented the  court  from  enjoining  further  construction  and  opera- 

tion of  the  road  until  consent  of  the  Township  Committee  could 
be  obtained. — (Grey,  Attorney-General,  et  al.  vs.  New  York  & 
P.  Traction  Co.,  40  Atl.  Rep.,  21.) 
NEW  YORK.— 1.  Statutes— Title— Constitutionality.— Laws 

1863,  c.  361,  authorizing  the  construction  of  street  railways  in  cer- 
tain towns,  is  not  unconstitutional,  as  embracing  more  than  a  sin- 
gle subject,  when  but  one  -section,  which  provides  for  the  exten- 

sion of  the  road,  relates  to  a  subject  not  mentioned  in  the  title, 
and  such  section  is  capable  of  being  declared  unconstitutional 
independent  of  the  rest  of  the  act. 

2.  Same — Amendment. — Laws  1892,  c.  340,  amending  Laws 
1863,  c.  361,  entitled  "An  act  to  authorize  the  construction  of 
railways  and  tracks  in  the  towns  of  West  Farms  and  Morrisania," 
by  providing  for  the  consolidation  of  railroad  corporations  au- 

thorized by  the  act  of  1863,  is  not  unconstitutional,  as  the  amend- 
ment is  within  the  reasonable  scope  of  the  subject  contained  in 

the  title  of  the  original  act. 
3.  Same — Creation — Special  Act. — Laws  1892,  c.  340,  providing 

for  the  consolidation  of  railway  corporations,  is  not  unconstitu- 

tional, as  creating  a  railroad  by  a  special,  instead  of  a  general, law. 

4.  Same. — An  act  creating  a  railway  corporation  is  not  rendered 
unconstitutional  by  the  act  of  the  corporation  in  constructing  a 
road  not  authorized  by  its  charter. 

5.  Same. — Corporations  formed  under  Laws  1863,  c.  361,  were 
consolidated  under  an  amendment  thereto.  Held,  that  the  amend- 

ment was  not  unconstitutional  on  the  ground  that  it  dissolved 
the  original  company  and  created  a  new  corporation  with  a  dif- ferent name. 

6.  Construction. — Laws  1863,  c.  361,  authorizing  the  construc- 
tion of  a  street  railway,  required  that  the  road  be  completed  with- 

in twelve  months.  With  the  exception  of  extensions  authorized  by 
one  section  of  the  act,  the  road  was  completed  as  required.  Held, 
that  Laws  1850,  c.  140,  §  47,  requiring  railroads  to  be  completed 
within  ten  years,  had  no  application  to  those  portions  of  the  road 
completed  as  required  by  the  act  authorizing  its  construction. 

7.  Charter — Forfeiture. — A  street  railway  company's  charter 
was  not  forfeited  because  it  failed  to  complete  its  line  within  ten 
years  as  required  by  Laws  1850,  c.  140,  §  47,  when  more  than  ten 
years  after  the  passage  of  an  act  authorizing  the  construction  of 
the  road  the  legislature,  by  enactments,  recognized  the  existence 
of  a  corporation  formed  under  it,  and  ratified  all  proceedings  of 
the  company  under  the  act  and  its  amendments. 

8.  Operation — Local  Authorities. — A  railway  corporation  ob- 
tained the  consent  of  the  Common  Council  to  operate  its  lines  as 

required  by  Laws  1892,  c.  676,  §§  91,  92.  Held,  that  the  com- 
pany's existence  was  not  affected  by  its  failure  to  get  the  consent 

of  a  local  authority  which  had  not  been  created  at  the  time  of 
the  passage  of  the  act  requiring  such  consent. — (Bohmer  vs. 
Haffen  et  al.,  50  N.  Y.  Suppl.,  858.) 
NEW  YORK. — Nuisance — Evidence. — An  indictment  against 

a  street  railway  for  maintaining  a  nuisance,  in  that  it  ran  its  cars 
at  a  dangerous  rate  of  speed  around  a  curve  at  a  street  intersec- 

tion, is  not  sustained  by  evidence  that  in  the  course  of  two  years 
twelve  or  fifteen  accidents  occurred  at  such  place,  when  there  is 
nothing  connecting  defendant  with  the  accidents. — (People  vs. 
Metropolitan  Traction  Co.  et  al.,  50  N.  Y.  Suppl.,  11 17.) 

Thomas  on  Negligence  * 

The  shelves  of  the  loss  department  of  a  street  railway  company 
can  have  no  better  book  upon  them  upon  the  subject  of  negligence 
than  the  work  published  some  two  years  ago  by  Edward  B. 
Thomas  of  the  New  York  Bar.  It  has  not  heretofore  been  no- 

ticed in  these  columns,  and  we  are  the  better  able  to  give  a  delib- 
erate judgment  as  well  as  a  review  of  the  work  for  that  very 

reason. 
The  work  is  not  equal  to  some  of  the  learned  treatises  upon 

this  subject  which  can  be  found  in  our  law  libraries  and  upon  the 
shelves  in  our  law  offices,  if  measured  by  the  standard  of  original 
thinking  and  logical  discourse  upon  the  fundamental  questions 
involved,  but  the  work  is  pre-eminently  a  practical  one,  which 
has  been  forged  out  of  the  daily  experience  of  the  author  both  in 
and  out  of  court,  and  is  constructed  for  everyday  use. 

It  is  a  model  of  condensation,  and,  while  no  subject  seems  to 
have  been  omitted,  there  has  been  a  careful  study  of  proportion. 
The  index  is  admirable,  and  this,  for  the  uses  to  which  such  a 
book  is  ordinarily  put,  constitutes  one-half  the  value  of  the 
volume. 

That  portion  of  the  work  which  is  especially  devoted  to  streets 
and  to  street  railways  is  especially  to  be  commended  for  its  thor- 

oughness. Perhaps  no  other  subject  in  the  law  is  more  difficult 
to  fully  present  for  use  between  the  covers  of  a  single  work  in 
practical  form,  because  of  the  wealth  of  material  in  rules,  decisions 
and  opinions  which  crowd  the  pages  of  all  the  reports  during  re- 

cent years. 
We  have  had  occasion  in  a  previous  number  of  the  Journal 

to  note  the  enormous  increase  in  the  number  of  cases  brought 
against  street  railway  companies  on  account  of  negligence.  Many 
of  these  arc  utterly  worthless,  having  been  overruled  or  super- 

seded, or  growing:  out  of  such  peculiar  sets  of  facts  that  they  do 
not  form  precedents  for  other  cases,  and  here  the  herculean  task 
of  sifting  the  wheat  from  the  chaff  has  been  most  ably  performed 
in  the  work  under  consideration. 

In  New  York  the  book  is  especially  valuable,  since  the  author 
has  compiled  a  chronological  digest  and  topical  arrangement  of 
all  the  decisions  of  the  Court  of  Appeals  of  the  State,  together 
with  all  the  unreviewed  decisions  of  the  General  Term  of  the  Su- 

preme Court. 
♦Negligence.  Rules — decisions— jpinions  by  Edward  B.  Thomas,  of 

the  New  York'  Bar.   Banks  &  Bros    N.  Y. — Albany. 
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Meeting  of  the  National  Electric  Light  Association. 

The  twenty-first  annual  convention  of  the  National  Electric 
Light  Association,  which  was  held  in  Chicago  June  7,  8  and  9, 
was  one  of  the  most  successful  and  profitable  meetings  which  the 
Association  lias  ever  held.  About  -'50  delegates  and  visitors  were 

present  and  they  greatly  appreciated  the  interesting  papers  pre- sented and  the  valuable  discussions  which  took  place,  and  also 

enjoyed  the  kind  hospitality  of  the  fraternity  in  Chicago.  The 
sessions  of  the  Association  were  held  in  the  banquet  hall  of  the 
Auditorium  Hotel,  and  a  more  suitable  and  attractive  place  could 

not  have  been  selected  for  the  meetings.  The  first  day's  session 
was  called  to  order  by  President  Samuel  Insull,  of  Chicago.  Mr. 
Insull  delivered  an  excellent  address,  which  was  fully  appreciated 

by  the  delegates,  and  a  paper  was  presented  on  "The  Cost  of 
the  Generation  and  Distribution  of  a  Unit  of  Electricity,"  by 
Calvin  W.  Rice,  of  Brooklyn.  Papers  were  also  read  on  the  fol- 

lowing topics:  "Prices  and  Discount  for  Electric  Current  and 

Methods  of  Applying  Current  to  Customers";  "Public  Lighting 
with  Relation  to  Public  Ownership  or  Control";  "Legislative 

Policy  as  to  Public  Service  Corporations." 
At  the  second  day's  session  papers  were  read  on  "General  Dis- 

tribution from  Central  Stations  by  Alternating  Currents,"  by  Her- 
bert A.  Wagner,  of  St.  Louis,  and  "General  Distribution  from 

Central  Stations  by  Direct  Currents,"  by  Louis  A.  Ferguson,  of 
Chicago.  The  papers  were  read  by  the  respective  authors.  Fol- 

lowing the  reading  of  these  papers  a  very  interesting  discussion 
took  place,  in  which  many  of  the  prominent  central  station  men 
took  part.  The  sjeneral  opinion  of  the  convention  seemed  to  be 
that  it  was  best  to  use  a  direct  current  for  distribution,  but  a  great 
saving  could  be  effected  by  alternating  current  transmission  over 
considerable  distances.  The  lack  of  a  suitable  mn:or  was  a  se- 

rious barrier  to  the  application  of  alternating  current  for  power 
purposes.  While  it  would  hardly  pay  to  change  the  machinery  in 
the  large  central  stations  now  furnishin  gcurrent,  the  stations 
in  the  future  will  have  alternating  current  generators  and  the  cur- 

rent will  be  transmitted  to  the  vicinity  to  be  used,  and  there  con- 
verted to  direct-current  for  local  distribution. 

On  the  evening  of  the  second  day  Joseph  Wetzler  delivered  a 

lecture  on  "Electricity  Direct  from  Coal,"  which  was  illustrated 
with  stereopticon  views. 

At  the  third  day's  session  a  paper  was  read  by  W.  McLea  Wal- 
bank,  of  Montreal,  on  "The  Cost  of  Producing  Electric  Power  by 
Water  Power  from  the  Lachine  Rapids,  Canada."  The  discus- 

sion was  entered  into  by  a  number  of  gentlemen,  after  which  a 

paper  was  ready  by  Winder  Elwell  Goldsborough,  on  "Transform- 
er Economy,"  which  was  also  discussed  at  some  length.  At  the 

afternoon's  session  of  the  same  day  the  reports  of  committees 
were  received,  and  the  following  officers  were  elected  for  the  en- 

suing year:  President,  A.  M.  Young,  of  Waterbury,  Conn.;  first 
vice-president,  E-  H.  Rollins,  Denver,  Colo.;  second  vice-presi- 

dent, F.  A.  Gilbert,  Boston,  Mass.;  secretary  and  treasurer, 
George  F.  Porter;  master  of  transportation,  C.  O.  Baker,  Jr.; 
executive  committee,  Samuel  Insull,  Samuel  Scovil,  E.  H.  Atkin- 

son, F.  A.  Copeland,  John  A.  Seely,  A.  J.  De  Camp,  E.  H.  Stev- 
ens, W.  W.  Bean  and  W.  McLea  Walbank.  The  convention  ad- 

journed sine  die. 

SOME  EXHIBITORS  AT  THE  ELECTRIC  LIGHT  CONVENTION. 

The  Westinghouse  Electric  &  Manufacturing  Company  had 
headquarters  at  the  Auditorium,  decorated  in  the  national  and 
Cuban  colors.  The  exhibit  consisted  of  a  line  of  photographs 
of  machinery  installed  by  the  Westinghouse  Company.  The  rep- 

resentatives who  helped  to  sustain  the  reputation  of  their  house 
fur  hospitality  were:  F.  H.  Taylor,  Arthur  Warren,  A.  S.  Morris, 
Maurice  Coster,  Henry  Floy,  W.  S.  Rugg,  C.  W.  Regester  and 
T.  J.  Ale-Gill. 
The  Electric  Storage  Battery  Company,  of  Philadelphia, 

through  its  Western  agent,  Frank  II.  Clark,  issued  to  all  visitors 
and  members  attending  the  convention  an  engraved  invitation  to 
inspect  the  largest  storage  battery  in  the  world,  installed  for  the 
Chicago  Edison  Company. 
The  Rockwood  Manufacturing  Company,  of  Indianapolis, 

through  G.  O.  Rockwood,  showed  the  visitors  some  paper  pul- 
leys, for  which  this  company  is  famous. 

The  Swarts  Metal  &  Refining  Company  was  very  much  in  evi- 
dence, and  members  and  visitors  will  not  forget  its  genial  presi- 

dent, Seymour  Swarts.  This  firm,  as  is  well  known,  handles  large 
quantities  of  worn  out  trolley  wire,  all  sorts  of  brass  and  copper 
scrap,  and  is  the  manufacturer  of  a  high  grade  Babbitt  metal. 

A.  O.  Schoonmaker,  of  New  York,  was  represented  by  John 

Cliilds,  his  Western  agent.  Mr.  Childs  displayed  over  the  main 
stairway  of  the  hotel  an  immense  sheet  of  mica. 

<\.  L.  Ide  &  Son.  Springfield,  111.,  were  present  in  the  person  of 
their  Chicago  manager,  Enos  Bookwalter,  who  cared  for  the  in- 

terests of  the  well  known  Ide  engine. 
The  M  iller-Knoblock  Company,  of  South  Bend,  Ind.,  that  is 

making  a  specialty  of  street  railway  commutators  and  the  wind- 
ing of  armatures  for  street  railway  motors,  reported  through  its 

representative,  A.  W.  Morrell,  who  spent  a  short  time  at  the  con- 
vention, that  the  company  is  running  its  works  full  time  with  more 

business  than  it  can  attend  to  with  present  facilities. 
The  Crane  Company,  Chicago,  as  usual,  was  represented  by  G. 

A.  Hurd,  so  well  known  to  convention  goers. 
The  Dearborn  Drug  &  Chemical  Works,  of  Chicago,  distributed 

a  red,  white  and  blue  cap  to  convention  goers.  This  is  the  larg- 
est firm  in  the  world  which  is  devoting  itself  to  the  prevention 

of  scale  in  boilers,  and  by  going  into  the  subject  in  a  scientific 
way  has  built  up  a  tremendous  business.  They  analyze  the  boiler 
feed  water  and  discover  what  will  neutralize  the  scale  producing 
element  in  any  particular  kind  of  water  and  prescribe  accordingly, 
just  as  a  physician  prescribes  for  a  patient.  They  nave  long  since 
exploded  the  old  theory  that  one  boiler  compound  will  do  for  all 
kinds  of  feed  waters. 

The  Central  Electric  Company  had  a  goodly  force  present  in  the 
persons  of  George  A.  McKinlock,  president;  Charles  E.  Brown, 
secretary;  Charles  G.  Burton,  W.  P.  Upham  and  C.  W.  Cobb,  who 
presented  the  visitors  with  an  aluminum  ash  tray  as  a  souvenir 
of  the  occasion. 
Meysenburg  &  Badt,  of  Chicago,  were  represented  by  F.  B. 

Badt,  R.  F.  Schuchardt,  William  Goltz  and  O.  W.  Meysenburg. 
The  firm  name  was  new  to  convention  goers;  the  representatives, 
however,  have  long  been  known  in  the  electrical  field  and  needed 
no  introduction. 
The  Electrical  Exchange,  of  Chicago,  had  its  interests  cared  for 

by  its  president,  T.  S.  Lane,  and  H.  H.  Hornsby.  Mr.  Lane  has 
built  up  a  very  large  business  in  second  hand  electrical  equipment. 

Leschen,  Macomber,  Whyte  &  Company  gave  their  friends  a 
neat  notebook  by  way  of  a  souvenir.  George  Whyte  did  the  hon- 

ors for  the  company. 
The  W.  R.  Garton  Company,  of  Chicago,  was  another  new  firm, 

whose  president.  W.  R.  Garton,  needed  no  introduction  to  con- 
vention goers. 

The  Valentine-Clark  Company,  of  Chicago,  who,  as  everybody 
knows,  is  one  of  the  big  producers  of  ties  and  poles,  was  in  evi- 

dence in  the  persons  of  both  Mr.  Valentine  and  Mr.  Clark. 
The  General  Electric  Company  had  a  large  number  of  repre- 

sentatives, including  A.  D.  Page,  J.  Dalzell,  H.  H.  Crowell,  W. 
S.  Andrews,  F.  M.  Kimball,  I.  R.  Prentiss,  W.  J.  Hanley,  W.  F. 
Hays,  J.  H.  Livsey,  George  D.  Rosenthal,  P.  A.  Clisdell,  J.  J. 
O'Brien.  W.  H.  Colman.  S.  F.  Dibble,  H.  T.  Windsor,  G.  H.  At- 
kin,  A.  J.  Gifford,  O.  E.  Turner,  E.  C.  Noe,  J.  W.  Johnson,  J.  W. 
Buel,  G.  J.  Cadwell,  W.  J.  Ferris,  W.  S.  Arnold,  J.  Scribner,  T.  P. 
Bailey,  F.  N.  Boyer  and  B.  E.  Sunny. 
The  Wagner  Electric  Manufacturing  Company,  of  St.  Louis, 

had  headquarters  at  the  Auditorium,  and  an  exhibit  of  indicating 
instruments,  etc.  The  company  was  represented  by  W.  A.  Lay- 

man. E.  H.  Abadie,  S.  E.  Johannesen,  E.  S.  Pillsbury,  John  Mus- 
tard and  H.  A.  Wagner. 

J.  Holt  Gates  &  Company,  of  Chicago,  111.,  were  represented 
by  J.  Holt  Gates,  George  B.  Foster  and  C.  H.  Philbrook.  This 
firm  handles  the  apparatus  of  the  Walker  Company,  of  Cleveland, 
Ohio;  of  the  Wagner  Electric  Manufacturing  Company,  of  St. 
Louis,  Mo.,  and  the  Card  Electric  Company,  of  Mansfield,  Ohio. 
It  reports  the  sale  last  month  of  1900  k.w.  of  generators,  besides 
numerous  switchboards,  street  railway  equipment  and  other  elec- 

trical details.  The  Walker,  Wagner  and  Card  companies  have 
never  before  been  so  busy  in  their  history  as  at  the  present  time, 
working  their  forces  day  and  night. 
Eugene  Munsell  &  Company,  and  the  Mica  Insulator  Company, 

of  New  York  and  Chicago,  were  represented  by  Chas.  E.  Cole- 
man, manager  of  the  two  concerns  in  the  West.  The  companies' 

blotters  were  distributed  freely  at  the  writing  rooms  and  various 
headquarters  of  the  different  companies  represented  at  the  Audito- 

rium during  the  convention. 
The  Walker  Company,  of  Cleveland,  Ohio,  was  repre- 

sented by  J.  Holt  Gates,  Geo.  B.  Foster,  C.  H.  Phil- 
brook  and  F.  H.  Talbot,  of  the  Chicago  office.  Many 
of  the  delegates  were  interested  in  the  new  alternating  system  of 
the  Walker  Company,  as  well  as  in  its  new  solenoid  blow-out  con- 

troller; also  the  "L"  type  of  street  railway  motor  of  150  h.p., 
twenty  of  which  are  being  supplied  to  the  Metropolitan  Elevated 
Railway,  of  Chicago.    Many  of  the  visitors  called  at  the  new  sta- 
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tion  of  the  Chicago  City  Railway,  which  is  designed  for  fifteen  880- 
k.w.  Walker  rope  driven  generators.  The  Walker  Company  is 
now  supplying  the  Brooklyn  Elevated  Railway  with  400  motors  of 
80  h.p.  each,  and  is  making  a  specialty  of  large  motors  for  heavy 
interurban  traffic. 

 mill    1  »  I  1—  

Hotel  Accommodations  and  Exhibition  Space  in  Boston 

The  Hotel  Brunswick  has  already  booked  a  large  number  of 
reservations  for  rooms  at  the  Boston  Convention,  and  its  accom- 

modations will  soon  be  exhausted.  Other  hotels  in  the  neighbor- 
hood of  The  Brunswick  are  the  Hotel  Vendome,  on  Common- 
wealth Avenue;  the  Copley  Square  Hotel,  and  The  Thorndike,  at 

the  Providence  Station.  One  of  the  finest  hotels  in  America  is  the 
newly  opened  La  Touraine,  at  the  corner  of  Tremont  and  Boyls- 
ton  Streets,  while  Young's  Hotel,  the  Adams  House  and  the Parker  House  are  in  the  business  heart  of  the  city,  within  twenty 
minutes  of  the  Convention  Hall. 

At  The  Brunswick  five  manufacturers  only  have  been  able  to 
secure  headquarters  on  the  ground  floor,  namely,  the  General 
Electric  Company,  which  has  the  main  reception  room;  the  J.  G. 
Brill  Company,  directly  opposite;  the  Peckham  Motor  Truck  & 
Wheel  Company,  the  Pennsylvania  Steel  Company  and  the  Beth- 

lehem Iron  Works.  On  the  second  floor,  headquarters  have  been 
secured  by  the  Street  Railway  Journal,  the  Westinghouse  Elec- 

tric Company  and  the  Christensen  Engineering  Company. 
The  convention  space  for  exhibition  purposes  is  practically 

unlimited  in  amount,  and  manufacturers  may  feel  confident  ot  se- 
curing all  which  they  may  apply  for.  Applications  should  be  sent 

to  Charles  S.  Clark,  chairman  committee  on  exhibits,  Mason 
building,  Boston,  Mass. 

The  street  railway  managers  around  Boston  are  taking  a  most 
lively  interest  in  the  coming  Convention.  A  strong  general  com- 

mittee has  been  appointed  to  take  care  of  the  Convention,  with 
General  William  A.  Bancroft,  vice-president  of  the  Boston  Ele- 

vated Railway  Company,  as  its  chairman,  and  with  a  large  num- 
ber of  sub-committees,  whose  chairmen  form  members  of  the 

general  committee.  The  plans  for  entertainment  of  the  visitors 
have  already  been  partially  formulated,  and  include  a  harbor  ex- 

cursion of  the  most  interesting  character. 
There  will  be  a  great  deal  of  important  engineering  practice  to 

be  observed  in  Boston,  of  which  the  most-  interesting,  perhaps, 
will  be  the  subway,  which  will  probably  be  entirely  completed  and 
in  running  order  to  the  Union  Station  by  convention  time. 

Changes  in  General  Electric  Stock 

A  committee  of  preferred  stockholders  of  the  General  Electric 
Company  has  issued  a  circular  to  preferred  stockholders  upon  the 
subject  of  dividends  and  reduction  of  stock.  In  this  circular  it  is 
stated  that  the  last  report  of  the  company  shows  profits  equal  to 
7  per  cent  on  the  preferred  stock,  and  3.88  per  cent  on  the  com- 

mon stock.  There  are  other  features  in  the  balance  sheet  which 
show  that  the  company  is  thoroughly  sound  financially,  and  that 
profits  should  not  be  longer  withheld  from  the  shareholders. 
To  remove  what  directors  regard  as  legal  obstacles  in  the  way 

of  resuming  dividend  payments,  the  suggestion  has  been  made  to 
the  committee  that  the  nominal  value  of  the  capital  stock  should 
by  vote  of  shareholders  be  reduced  so  as  not  to  exceed  the  value 
of  the  assets  of  the  company,  and  to  this  end  a  reduction  of  50 
per  cent  of  the  par  value  of  the  shares  has  been  suggested,  to- 

gether with  the  payment  of  the  accumulated  dividends  on  the  pre- 
ferred shares  to  date  of  reduction,  at  the  rate  of  7  per  cent  on  the 

present  par  value  of  $100  per  share.  By  this  plan,  preferred  stock- 
holders will  in  future  be  entitled  to  dividends  of  7  per  cent  on  the 

$50  basis  only,  while  holders  of  common  shares  will  be  entitled  to 
all  llie  remaining  earnings,  thus  leaving  the  latter  in  a  better  po- 

sition than  their  present  one.  The  committee  refuses  to  recom- 
mend to  preferred  stockholders  a  reduction  in  par  value  to  any 

amount  below  $72  a  share,  as  the  company's  assets  amount  to  at 
least  72  per  cent  of  the  par  value  of  all  its  shares. 

Changes  in  New  Jersey 

The  North  Jei  "sey  Street  Railway  Company,  which  leases 
and  operates  the  lines  of  the  Consolidated  Traction  Company,  o[ 
Jersey  City,  has  elected  the  following  officers  and  directors:  Presi- 

dent, E.  F.  C.  Young;  vice-president,  David  Young;  auditor, 
E.  H.  Hibbs;  treasurer,  E.  N.  Hill;  secretary,  Wilbur  S. 
Johnson;  general  superintendent,  George  F.  Chapman;  di- 

rectors, F.  Dryden,  Leslie  D.  Ward,  Peter  Hauck,  J.  F.  Kehoe, 
James  Roosevelt  Shanley,  David  Young,  Abram  Quarles  Gar- 

retson,  Geo.  F.  Perkins,  Edward  F.  C.  Young,  A.  J.  Cassatt,  T. 
Dolan,  P.  A.  B.  Widener,  Win.  L.  Elkins  and  John  D.  Crim- 
m ins.  The  lease  of  the  Consolidated  Traction  Company  to 
the  North  Jersey  Street  Railway  Company  provides  as  follows: 
"The  lease  is  to  run  for  999  years  from  June  1,  1898,  and  the 
North  Jersey  Company  assumes  all  the  debts  and  obligations  of 
the  Consolidated  Traction  Company.  On  the  execution  of  the 
lease  the  lessee  was  to  pay  to  the  lessor  $1,000,000,  and  in  each 
year  following  up  to  1906  a  yearly  rent  ranging  from  $300,000  to 
$600,000  is  to  be  paid.  After  1906  the  yearly  rental  is  to  be  4  per 
cent  on  the  $15,000,000  stock  of  the  Consolidated  Traction  Com- 

pany. The  North  Jersey  Street  Railway  Company  must  maintain 
the  sinking  funds  of  the  Consolidated  Traction  Company,  but  the 
latter  will  extend  any  bonds  the  North  Jersey  Street  Railway 
Company  may  desire.  The  lessee  must  also  pay  $1,250  semi-annu- 

ally to  enable  the  lessor  to  keep  up  its  corporate  organization, 
and  also  pay  the  salary  of  its  president — $10,000  a  year.  In  case 
of  default  on  any  part  of  the  agreement  ninety  days  extra  are  al- 

lowed in  which  to  fulfill  it.  In  case  of  default  after  that  the  lessor 
may  take  possession  of  the  property. 

New  Electrical  Headquarters 

Owing  to  the  increase  and  extension  of  its  business  the  Central 
Electric  Company,  of  Chicago,  one  of  the  largest  wholesale  and 
retail  electrical  supply  houses  in  the  world,  has  been  compelled  to 

move  its  headquarters.  This  company's  entire  business  will  here- after be  carried  on  in  the  large  building  located  between  Jackson 
Boulevard  and  Van  Buren  Street,  on  Fifth  Avenue.  The  build- 

ing is  of  modern  construction  and  was  remodeled  and  specially  ar- 
ranged for  the  requirements  of  this  company.  Lassing  into  the 

main  entrance  of  the  building  the  first  room  that  is  entered  is  the 
retail  and  house  goods  department.  Here  on  an  extensive  system 
of  shelves  and  counters  can  be  found  properly  arranged  and  classi- 

fied nearly  everything  that  could  possibly  be  called  for  in  the  way 
of  electrical  material  supplies  or  similar  appara-.us.  Various 
tables  and  platforms  suitably  arranged  and  displayed  contain 
samples  of  motors,  transformers  and  other  apparatus.  This  de- 

partment is  in  charge  of  F.  M.  Pierce.  To  the  left  of  this  room 
are  the  executive  offices,  and  the  accounting  and  general  sales  de- 

partment, to  which  has  been  assigned  the  entire  first  floor  front 
so  as  to  secure  an  abundance  of  daylight  and  also  to  facilitate 
the  handling  of  the  business.  The  private  offices  are  occupied  in 
the  order  named,  by  Chas.  E.  Brown,  secretary;  George  A.  Mc- 
Kinlock,  president,  and  S.  R.  Frazier,  treasurer,  with  a  commodi- 

ous office  intervening  between  the  secretary's  and  president's office  for  the  accommodation  of  the  stenographic  force.  Toward 
the  center  of  the  store  are  the  open  offices  of  Chief  Order  Clerk  T. 
D.  Lempke,  General  Salesman  and  Advertising  Manager  Chas.  C. 
Benton,  and  those  of  J.  M.  Knox  and  H.  T.  Conly,  special  and 
city  salesmen.  The  stock  department  is  located  on  the  left  of  the 
retail  store  and  occupies  the  balance  of  space  across  the  building. 
Here  an  excellent  system  for  the  handling  of  the  enormous  variety 
of  material  known  as  electrical  supplies  is  in  force.  In  the  base- 

ment are  stored  the  heavier  apparatus  and  material  which  the 
company  handles. 

Porcelain  Insulators 

Fred  M.  Locke,  of  Victor,  N.  Y.,  has  recently  been  granted 
a  patent  for  a  new  insulator.  This  insulator  is  made  of  porcelain 
or  suitable  insulating  material  constructed  in  three  parts,  fitted 
one  into  the  other  and  fused  together  with  glaze,  the  inner  part 
being  provided  with  a  socket  by  which  it  is  mounted,  the  said 
inner  part  or  shell  extending  down  to  a  point  adjacent  to  the 
cross-arm,  forming  a  sleeve  for  the  purpose  of  protecting  the  pin 
from  static  discharge  or  arcing  or  leaking  of  the  current  around 
the  insulator.  Mr.  Locke  has  found  that  in  some  types  of  insu- 

lators the  static  discharge  from  the  surface  of  the  insulator  sup- 
porting the  wire  or  the  arcimj  of  the  current  around  the  insulator 

sometimes  burns  the  insulator  pin  off  on  a  plane  with  the  bottom 
of  the  porcelain  partition  extending  the  lowest.  He  has  designed 
this  new  insulator  to  correct  this  difficulty.  These  insulators  are 
made  in  several  sizes  for  potentials  ranging  from  5000  to  50000 
volts. 

Foreign  Notes 

The  preamble  of  the  bill  introduced  to  effect  a  connection  be- 
tween Clontarf,  Eng.,  and  the  Hill  of  Howth  by  an  electric  tram- 

way, has  been  passed  by  the  Select  Committee  of  the  House  of 

Lords. 



July,  1898. STREET  RAILWAY  JOURNAL. 

395 

At  the  Lockport,  Eng.,  Town  Council,  it  was  reported  that 
£22,100  had  been  offered  by  the  corporation  for  the  Lockport  & 
Hazel  Grove  Tramways.  The  Mayor  has  given  notice  that  he  will 
propose  that  the  corporation  seek  Parliamentary  powers  for  con- 

structing and  working  tramways  in  the  borough  by  horse,  gas, 
electric,  or  other  motive  power. 

The  preamble  of  the  Dundee,  Eng.,  Tramways  bill  authorizing 
the  taking  over  and  extension  of  the  existing  tramways  by  the 
Corporation  has  been  approved. 

At  a  recent  meeting  of  the  Parliamentary  Committee  of  the 
Gateshead,  Eng.,  Town  Council,  the  question  of  the  future  tram- 

way system  was  considered.  Some  time  ago  the  British  Electric 
Traction  Company,  Ltd.,  agreed  to  take  over  the  present  lines  and 
establish  others  in  the  uorough  if  the  corporation  would  agree 
to  give  an  extension  of  the  present  lease  for  21  years.  The 
overhead  system  of  traction  was  proposed  to  be  established  and 

penny  fares,  a  ten  minutes'  service  and  other  improvements  were 
promised.  It  was  decided  that  a  deputation  should  visit  Leeds 
and  inspect  the  electric  system  in  operation  there. 

The  Highways  Committee  of  Salford,  Eng.,  has  passed  a  resolu- 
tion declaring  it  to  be  essential  that  a  clause  be  inserted  in  the 

new  lease  of  the  tramways  to  the  Manchester  Tramways  Company 
enabling  the  corporation  to  relay  the  tramways  for  electrical 
traction  during  the  renewed  term  of  three  years. 

An  exhibition  is  to  be  held  at  Grahamstown,  Africa,  from  Dec. 
15,  1898,  to  Jan.  21,  1899,  to  be  known  as  the  South  African  In- 

dustrial and  Art  Exhibition,  and  is  guaranteed  by  the  governors 
of  Cape  Colony,  South  African  Republic,  Orange  Free  State, 
and  Natal,  and  the  high  commissioners  of  Rhodesia  and  Basuto- 
land.  Over  $100,000  has  been  subscribed,  and  exhibits  from  all 
parts  of  the  world  have  been  asked.  There  are  five  classifica- 

tions of  exhibits,  viz.:  Raw  materials;  manufactures;  mining  and 
machinery;  natural  history  and  science;  arts.  To  the  manufac- 

turers of  agricultural  implements,  vehicles,  electrical  and  other 
kinds  of  machinery,  this  exhibition  will  be  invaluable. 

The  tramways  manager  and  the  borough  electrical  engineer,  of 
Huddersfield,  Eng.,  have  been  instructed  to  prepare  a  report  as 
to  the  application  of  electric  traction  on  one  or  more  of  the  sec- 

tions of  the  tramways,  having  regard  to  the  utilization  of  the 
present  rolling  stock  and  capital  expenditure. 

At  a  special  meeting  of  the  ■  shareholders  of  the  Glasgow  & 
Southwestern  Railway,  of  Glasgow,  Scotland,  a  proposal  to  apply 
to  the  Light  Railway  Commissioners  for  a  light  railway  along  the 
Ayrshire  coast  between  the  towns  of  Girvan  and  Ayr  was  adopted. 
The  capital  to  be  raised  under  the  order  for  the  works  is  £120,000, 
with  borrowing  powers  amounting  to  £40,000. 

The  Federal  Council  of  Berne  has  granted  to  MM.  Bucher  and 
Durer,  of  Lucerne,  and  Elie  Frotron,  of  Meiringen,  a  franchise 
for  the  construction  of  an  electric  railway  from  Meiringen  to 
Wassen.  The  line  will  have  a  length  of  42.4  k.m.  and  a  maximum 
grade  of  10  per  cent.  The  overhead  system  will  be  used  and  each 
car  will  be  equipped  with  a  rack  brake. 

At  the  last  quarterly  meeting  of  the  Chesterfield,  Eng.,  Town 
Council  the  question  of  electric  tramways  was  gone  into.  The 
Mayor  considered  their  introduction  would  prove  a  great  benefit 
to  the  town.  The  matter  was  referred  to  a  committee  of  the 
whole  Council. 

Definite  and  active  steps  have  been  taken  to  place  the  Borough 
of  Southampton,  Eng.,  in  possession  of  its  own  system  of  tram- 

ways. The  arbitration  between  the  corporation  and  the  pres- 
ent proprietors  of  the  tramways  was  opened  recently  at  the  West- 

minster Palace  Hotel.  Sir  Henry  Oakley  is  the  umpire,  with  Mr. 
George  Hopkins,  C.  E.,  and  Mr.  Joseph  Kincaid,  C.  E.,  as  arbi- 

trators, and  Mr.  W.  Phipson  Beale  as  legal  assessor. 

At  the  May  meeting  of  the  Tunbridge  Wells,  Eng.,  Council  a 
letter  was  read  from  the  secretary  of  an  electric  tramway  con- 

struction company  in  London,  pointing  out  the  need  of  a  tram- 
way between  Tunbridge  Wells  and  Southborough,  and  express- 

ing the  desire  to  interview  the  Council  on  the  subject.    The  letter 

was  referred  to  the  General  Purposes  Committee,  to  consider  and 
report  to  next  meeting  of  the  Council. 

The  Lord  Provost,  Treasurer  Bisset  and  Mr.  Fleming  have 
been  reappointed  by  the  Aberdeen,  Eng.,  Town  Council  to 
take  the  necessary  steps  in  connection  with  the  hearing  on  the 
Tramways  bill  by  the  Parliamentary  Committee. 

The  tramways  service  in  the  city  of  Coventry,  Eng.,  will  prob- 
ably be  improved  by  the  adoption  of  the  report  of  the  Streets  Im- 

provement Committee.  Lines  are  to  be  straightened,  granite 
paving  laid  and  trolley  wire  doubled  to  increase  the  speed. 

There  is  again  a  prospect  of  arrangements  being  arrived  at  by 
the  Chiswick  District  Council  and  the  London  United  Tramway 

Company,  on  the  subject  of  the  company's  bill  now  about  to be  considered  by  the  Parliament  Committee.  It  is  stated  that 

the  Council  agrees  to  assent  not  only  to  the  substitution  of  elec- 
tric traction  or  horse  haulage,  but  also  to  the  insertion  of  a  clause 

extending  the  company's  enjoyment  of  the  benefits  of  the  under- 
taking. 

Messrs.  Dick,  Kerr  &  Company,  of  Glasgow,  have  submitted 
an  important  scheme  to  the  Birmingham,  Eng.,  corporation  for 
the  provision  of  a  tram  service  upon  roads  in  the  city  along 
which  there  is  at  present  no  such  accommodation.  They  under- 

take to  adopt  either  the  underground  electric  conduit  or  the  cable 
system  of  traction.  The  company  stipulates  that  the  term  of  con- 

cession must  be  for  twenty-one  years,  and  agrees  that  if  the  cor- 
poration purchase  the  business  of  the  Electric  Light  Company  as 

is  proposed,  they  will  become  customers  for  their  electric  power. 
The  Committee  of  Public  Works  have  referred  Messrs.  Dick,  Kerr 

&  Company's  offer  to  the  City  Surveyor  for  report. 

The  steam  railway  companies  of  Italy  are  investigating  the  sub- 
ject of  electric  traction,  and  two  of  the  largest  have  asked  the 

consent  of  the  Government  to  equip  parts  of  their  systems  elec- 
trically. Those  which  request  this  permision  are  the  Adriatic 

Railroad  Company,  which  wishes  to  install  electric  traction  on  its 
Luques-Colico  line,  with  branches  to  Sondrio  and  Chiavenna, 
and  the  Mediterranean  Railroad  Company,  which  proposes  the 
electrical  equipment  of  its  Milan-Monza  and  that  from  Rome  to 
Frascati. 

NEWS  OF  THE  MONTH 

The  Union  Railway  Company,  of  New  York  City,  is  installing 
in  its  power  station  at  West  Farms  a  new  1600-k.w.  Walker  gen- 

erator, which  will  be  direct-connected  to  a  2000-h.p.  Allis  cross 
compound  engine.  The  flywheel  will  be  21  ft.  6  ins.  in  diameter 
and  will  weigh  about  175,000  lbs.  The  rim  will  weigh  110,000  lbs. 
The  speed  will  be  75  r.p.m.  This  unit  will  be  one  of  the  largest 
ever  built  and  will  nearly  double  the  present  output  of  the  West 
Farms  station. 

The  State  Board  of  Equalization,  of  Missouri,  has  decided  that 
all  street  railways  in  that  State  must  be  assessed  for  taxation  un- 

der the  law  passed  by  the  last  Legislature.  The  board  will  require 
the  companies  to  give  all  necessary  information  regarding  their 
property  so  that  the  assessment  can  be  made  at  the  market  or  full 
valuation.  The  information  required  includes  the  total  miles  of 
track  operated,  together  with  all  cars,  buildings,  real  estate,  and  all 
other  property,  the  amount  of  capital  stock,  paid  and  unpaid  and 
number  of  shares,  the  amount  of  sinking  fund,  if  any,  and  the 
amount  of  bonded  indebtedness,  if  any,  the  rate  of  interest  paid 
on  indebtedness,  and  the  gross  receipts  and  operating  expenses  for 
the  previous  year.  The  companies  must  also  send  to  the  board  a 
copy  of  all  franchises  or  privileges  that  have  ever  been  granted 
them.  This  decision  is  based  on  the  opinion  of  Attorney  Gen. 
Crow,  of  Missouri,  and  is  very  far  reaching  in  its  effect  on  the 
street  railway  companies  in  the  State. 

An  ordinance  has  been  passed  in  Baltimore,  Md.,  giving  the 
City  Commissioner  the  power  to  enforce  the  law  requiring  street 
railway  companies  to  keep  in  repair  the  paving  between  the  tracks 
and  for  two  feet  on  the  outside  of  the  outside  rails.    The  ordi- 
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nance  gives  the  City  Commissioner  the  right  to  have  the  repairs 
made  by  the  city  workmen  and  to  collect  the  cost  of  the  same,  with 
10  per  cent  additional  from  the  railway  company  having  tracks  on 
the  street.  The  railway  companies  will  also  be  liable  to  a  fine  of 
$20  for  each  day  they  fail  to  make  repairs  when  notified  to  do  so 
by  the  City  Commissioner. 

For  the  third  annual  time  the  women  collected  fares  on  all  the 
cars  of  the  Rockford  (111.)  street  railways  from  early  morning  un- 

til midnight,  on  June  4,  it  being  the  trolley  day  of  the  Ladies' 
Union  Aid  Society,  the  proceeds  going  to  charity.  An  unusually 
large  number  of  fares  were  collected  and  a  handsome  sum  realized. 

A  decision  has  been  handed  down  by  the  court  that  the  value  of 
capital  stock  of  the  Union  Traction  Company,  of  Philadelphia,  as 
represented  by  the  value  of  its  leased  lines,  is  subject  to  taxation, 

but  that  portion  of  the  Union  Company's  capital  invested  in  shares 
of  other  companies  paying  the  capital  stock  tax  is  exempt  from 
taxation.  A  decision  was  also  filed  recently  that  the  Electric  and 

People's  stock  trust  certificates,  issued  by  the  Union  Traction 
Company,  are  not  subject  to  taxation.  Both  suits  were  brought 

by  the  State's  financial  officers. 

An  interesting  case  has  recently  been  decided  in  Rochester,  N. 
Y.  A  man  was  expelled  from  one  of  the  cars  of  the  Rochester 
Railway  Company  for  carrying  a  cigar  stub  which  he  refused  to 
throw  away.  He  brought  suit  against  the  company,  but  the  case 
was  thrown  out  of  court,  the  judge  granting  a  nonsuit.  The  judge 
stated  that  the  smoking  of  a  cigar,  or  the  carrying  of  a  half- 
smoked  and  dead  cigar  in  a  street  car  where  it  is  expressly  pro- 

hibited by  the  rules  is  a  public  nuisance. 

The  Mayor  of  Cincinnati,  O.,  in  a  recent  message  to  the  Legis- 
lature, recommends  that  a  bill  be  passed  which  shall  provide  for  a 

three  cent  fare  on  all  street  cars,  for  passengers  to  whom  no  seats 
are  furnished. 

It  is  stated  that  the  Brooklyn  Heights  Railroad  Company  has 
decided  to  erect  a  large  car  house  at  Myrtle  and  Gates  Avenues, 
Brooklyn.  N.  Y.,  at  a  cost  of  $150,000.  The  building  will  cover  an 
entire  block,  and  will  have  accommodations  for  housing  over  600 
street  cars. 

The  Comptroller  of  the  City  of  New  York  has  made  a  report  to 
the  Rapid  Transit  Commission  on  the  cost  in  1897  to  the  Metro- 

politan Street  Railway  Company,  the  Manhattan  Elevated  Railway 
Company  and  the  Third  Avenue  Railroad  Company,  all  of  New 
York,  of  franchise  percentages,  car  licenses,  fees  and  real  and 
personal  taxes.  According  to  these  figures  the  Metropolitan 
Company  paid  $223,52676  for  franchise  percentages,  $42,550  for 
car  license  fees,  $66,242.40  for  real  estate  tax,  and  $317,659.17  for 
personal  property  tax,  making  a  total  of  $649,978.33.  The  total 
number  of  passengers  carried  (exclusive  of  transfers)  from  June 
30,  1896,  to  June  30,  1897,  was  177.776,093,  and  the  gross  earnings 
were  $8,888,804.66,  making  the  tax  and  franchise  cost  .0731  per  cent 
of  the  gross  earnings  and  the  average  cost  per  passenger  for  tax 
charges  nearly  one-third  of  a  cent.  The  Third  Avenue  road  has 
paid  nothing  for  car  license  fees  and  franchise  percentages  since 
Jan.  1,  1894.  The  total  amount  of  taxes  paid  by  it  for  real  and 
personal  property  in  1897  was  $72,687.98.  The  gross  earnings  for 
the  year  ending  June  30,  1897,  were  $2,590,473.94.  The  number  of 
passengers  carried,  exclusive  of  transfers,  51,809,480,  making  the 
average  cost  of  a  passenger  in  taxes  nearly  one-seventh  of  a  cent. 
The  Manhattan  Company  refused  on  Feb.  5,  1891,  to  continue 
franchise  percentage  payments  pending  the  settlement  of  litiga- 

tion. The  gross  earnings  of  the  road  for  the  year  ending  June  30, 
1897,  were  $9,163,742.55,  and  the  number  of  passengers  carried 
182,964,851.  The  average  cost  for  each  passenger  tor  taxes  was 
nearly  one-third  of  a  cent. 

The  Atlanta  (Ga.)  Consolidated  Street  Railway  Company  has 
been  successful  in  winning  the  suit  brought  against  it  by  the  City 
of  Atlanta  to  compel  it  to  grant  transfers  to  its  different  lines  at 
all  intersecting  points.  The  decision  is  given  by  the  Circuit  Court 
of  Appeals,  and  the  judges  hold  that  the  City  of  Atlanta  has  no 

right  to  regulate  the  rate  of  fare  or  the  transfer  system  on  any 
street  railway  system  in  the  city. 

The  Chicago  City  Railway  Company  has  made  a  new  record 
for  rapid  construction.  Within  fifty-live  minutes  from  the  time  the 
company  was  notified  by  telephone  that  the  court  had  refused  to 
enjoin  it  from  stringing  temporary  trolley  wires  in  Michigan  Ave- 

nue, electric  cars  were  being  run  in  that  thoroughfare.  In  this 
time  poles  were  set,  trolley  wires  strung  and  rails  bonded  for  about 
3^2  blocks.  The  rapid  construction  was  necessary  in  order  to 
get  ahead  of  another  injunction.  This  stretch  of  track  completes 
the  downtown  electric  loop  and  gives  greatly  improved  terminal 
facilities. 

It  is  stated  that  the  Chillicothe  (Ohio)  Electric  Railroad,  Light 
&  Power  Company  will  hereafter  employ  only  women  as  con- 

ductors on  its  cars. 

It  is  stated  that  the  Chicago  City  Railway  Company  will  have 
to  abandon  its  tracks  for  several  months  on  Thirty-ninth 
Street  from  Halsted  Street  to  Cottage  Grove  Avenue,  on  ac- 

count of  the  laying  of  a  very  large  sewer.  This  will  leave  that 
section  of  the  city  without  a  through  cross-town  line  from  Thirty- 
first  Street  to  Forty-third  Street  unless  the  South  Park  Board 
permits  the  company  to  lay  its  tracks  through  Thirty-fifth  Street. 

The  Court  of  Appeals  has  decided  that  the  city  of  New  York 
has  no  right  to  purchase  the  franchise  of  the  Eighth  Avenue 
Railroad  Company.  This  is  the  final  decision  in  this  case,  and  it 
also  applies  to  the  franchise  of  the  Sixth  Avenue  Railroad  Com- 

pany. The  Metropolitan  Street  Railway  Company  can,  there- 
fore, proceed  with  the  equipment  of  both  these  roads,  below 

Fifty-ninth  Street,  with  the  conduit  system. 

The  United  States  Circuit  Court  of  Appeals  of  the  State  of  Cal- 
ifornia has  held  that  the  word  "railroad,"  when  used  in  the  State 

laws,  does  not  include  street  railways,  unless  it  is  clear  from  what 
took  place  when  the  laws  were  passed  that  the  legislators  defi- 

nitely intended  that  they  should  apply  to  street  as  well  as  other 
railroads. 

The  Consolidated  Traction  Company,  of  Jersey  City,  N.  J., 
has  issued  its  rates  for  special  and  parlor  cars  for  trolley  parties 
during  the  coming  season.  The  charge  for  a  car  seating  sixty- 
five  or  seventy  people  for  a  four  hours'  run  is  about  $17.50,  or 
25  cents  for  each  person. 

The  Muncie  (Ind.)  Street  Railway  Company  has  made  a  volun- 
tary increase  in  the  wages  of  its  employees. 

Mrs.  Dr.  Emma  Merritt  has  recently  been  appointed  president 
of  the  Sutro  Railroad  Company,  of  San  Francisco,  Cal.  Mrs. 
Merritt  is  probably  the  first  woman  that  has  ever  served  in  the 
capacity  of  president  of  an  electric  railway. 

The  fifteenth  annual  report  of  the  Bureau  of  Labor  Statistics  of 
the  State  of  Michigan  for  the  year  1898  gives  the  following  inter- 

esting information  concerning  the  street  railways  of  that  State: 
Number  of  street  railways  canvassed   17 
Number  of  conductors  employed   999 
Average  rate  of  wages  per  hour   18.9 
Average  hours  on  duty  per  day   9.7 
Number  of  motormen  employed   1,046 
Average  rate  of  wages  per  hour   18.7 
Average  hours  on  duty  per  day   10.8 
Number  of  shopmen  employed   276 
Average  rate  of  wages  per  hour   19.7 
Average  hours  on  duty  per  day   10.2 
Number  of  trackmen  employed   329 
Average  rate  of  wages  per  hour   14.1 
Average  hours  on  duty  per  day   10 
Total  number  of  street  railway  employes   2,650 

It  is  interesting  to  note  that  the  managers  of  the  street  railways 
of  the  country  were  among  the  first  business  men  to  notify  their 
employes  that  all  places  would  be  held  for  men  that  enlisted  for 
war  service  in  the  present  crisis  with  Spain. 

The  North  Chicago  Street  Railway  Company  is  cast-welding 
the  joints  on  its  Wells  street  cable  line. 
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Construction  Note 

ALBANY,  N.  Y. — Work  has  begun  on  the  construction  of  the 
Albany,  Helderberg  &  Schoharie  Railroad  Company's  proposed 
electric  railway,  to  extend  from  Albany  to  Middleburg  and  Scho- 

harie. The  directors  of  the  company  are  Charles  E.  Bibber,  Her- 
bert Smith  and  Charles  Perkins,  of  Boston;  Benjamin  M.  Secor, 

of  Albany;  Thomas  Wood,  of  Berne;  C.  G.  Kromer  and  M. 
Twitchell,  of  Schoharie,  and  J.  M.  Borthwick  and  R.  J.  McAuley, 
of  Albany. 

ANDERSON,  IND.— The  Alexandria  &  Elwood  Electric  Rail- 
way Company  has  been  granted  a  franchise  in  Anderson. 

ASBURY  PARK,  N.  J.— The  Asbury  Park  &  Sea  Girt  Rail- 
road Company  has  been  incorporated  with  a  capital  stock  of  $100,- 

000,  of  which  $25,000  is  paid  in.  It  is  proposed  to  acquire  the 
property  of  the  Asbury  Park  &  Belmar  Street  Railway  Company 
and  operate  the  line  from  Wesley  Lake  bridge  to  the  Borough  01 
Belmar.  The  incorporators  are  John  E.  Comins,  of  Arlington, 
N.  J.;  Daniel  H.  Shea  and  H.  B.  Perine,  of  New  York. 

BRADDOCK,  PA.— The  Braddock  &  Duquesne  Electric  Rail- 
way Company  has  accepted  the  franchise  granted  by  the  Council 

and  given  notice  of  its  intention  to  commence  work  on  the  line 
immediately. 

CANANDAIGUA,  N.  Y.— The  Canandaigua  Electric  Light  & 
Railroad  Company  proposes  to  extend  its  lines  to  Manchester,  a 
distance  of  seven  miles. 

CHATTANOOGA,  TENN.— An  ordinance  has  been  passed 
granting  the  Chattanooga  Electric  Railway  Company  the  right  of 
way  over  certain  streets  in  the  city. 

EAST  ST.  LOUIS,  ILL.— The  St.  Louis,  Belleville  &  Sub- 
urban Railway  Company  has  applied  for  a  franchise  over  a  part 

of  Rock  Road,  within  the  city  limits.  The  company  has  just 
placed  in  operation  a  10-mile  line  of  electric  railway  between  the 
city  limits  of  East  St.  Louis  and  of  Belleville. 

EAYETTEVILLE,  W.  VA.— The  Fayetteville  County  Elec- 
tric Railway  Company  has  been  incorporated  with  a  capital  stock 

of  $30,000,  to  build  an  electric  railway  from  Fayette  station  to 
Fayetteville.  The  incorporators  are  Joseph  F.  White,  A.  D.  Pres- 

ton, Morris  Harvey,  L.  G.  Gains  and  A.  W.  Mamilton  of  Fay- 
etteville. 

GALENA,  KAN.— The  Southwest  Missouri  Electric  Railway 
Company  has  been  granted  a  franchise  in  Galena. 

IOLA,  KAN. — The  Iola  Rapid  Transit  Company  has  been  in- 
corporated with  a  capital  stock  of  $10,000  to  construct  a  street 

railway  from  Iola  to  Moran.  The  directors  are  Wm.  J.  Evans, 
Geo.  A.  Bowlus,  Wm.  S.  Hendricks,  J.  Earl  Chastain,  Lewis  L. 
Northrup,  Alfred  W.  Beck  and  Eugene  K.  Taylor. 

JERSEY  CITY,  N.  J.— The  Jersey  City  Street  and  Water 
Board  has  adopted  an  ordinance  permitting  the  North  Hudson 
County  Railway  Company  to  substitute  electricity  for  horses  as 
the  motive  power  on  its  Grove  Street  line,  which  extends  from 
Jersey  City  to  Hoboken. 

LIBERTY,  N.  Y.— It  is  stated  that  Rossiter,  Mc  Govern  & 
Company,  of  New  York  City,  have  purchased  the  property  and 
franchises  of  the  Liberty  &  Jeffersonville  Electric  Railroad  Com- 

pany, and  that  the  construction  of  the  proposed  line  will  be  begun 
at  once  and  pushed  to  an  early  completion. 

LONG  ISLAND  CITY,  N.  Y.— A  resolution  has  been  adopted 
by  the  local  Borough  Board  of  Queens  limiting  the  speed  of  elec- 

tric cars  in  that  borough  to  8  miles  an  hour,  and  also  directing 
that  fenders  be  attached  to  each  car. 

LOS  ANGELES,  CAE. — A.  B.  Patton  has  been  granted  a 
franchise  for  an  electric  railway  to  extend  from  Los  Angeles  to Whittier. 

MYERSVILLE,  MD.— It  is  reported  that  Contractor  Douglas, of  Millersburg,  Pa.,  has  been  awarded  a  contract  for  the  construc- 
tion of  the  Myersville  &  Catoctin  Electric  Railway;  work  is  ex- 

pected to  begin  by  June  I  and  to  be  completed  within  sixty  days. 
The  line  will  be  sJA  miles  long  and  will  extend  from  Myersville through  several  villages,  connecting  with  the  Frederick  &  Mid- 
dletown  Electric  Railway,  about  half  a  mile  east  of  Middletown. 
C.  F.  Flook,  of  Frederick,  Md.,  is  president  of  the  company. 
NATCHEZ,  MISS.— The  Natchez  Power  &  Transit  Company has  been  incorporated  by  Maurice  Moses,  Abraham  Moses  and 

others,  of  Natchez,  to  build  a  street  railway  in  the  city  and  fur- 
nish electric  light  and  power. 

NEW  YORK,  N.  Y.— The  State  Railroad  Commission  has 
granted  the  application  of  the  Metropolitan  Street  Railway  Com- 

pany for  permission  to  use  the  underground  conduit  system  on 
Columbus  Avenue  from  Fifty-seventh  to  Sixty-fifth  Street,  and 
from  One  Hundred  and  Sixth  to  One  Hundred  and  Tenth  Street. 

NEW  YORK,  N.  Y.— The  North  End  Street  Railway  Com- 
pany has  applied  to  the  railroad  commissioners  for  permission  to 

construct  a  street  railway  13  miles  in  length,  with  termini  at  the  in- 
tersection of  Manhattan  Avenue  and  One  Hundred  and  Sixteenth 

Street,  and  at  the  intersection  of  Kingsbridge  Road  and  the  north- 
erly line  of  New  York  City,  with  numerous  branches.  The  Fort 

George  &  Eleventh  Avenue  Railroad  Company  has  applied  for 
permission  to  construct  a  road  1500  ft.  long  on  Eleventh  Avenue, 
between  Kingsbridge  Road  and  One  hundred  and  Seventy-fifth 
Street.  The  Kingsbridge  Railway  Company  has  made  application 
for  permission  to  construct  a  road  about  8  miles  long  from  the 
intersection  of  Manhattan  Street  and  the  Boulevard  to  and  along 
Riverdale  Avenue  to  the  city  line. 

PLAINFIELD,  N.  J.— Reports  state  that  the  Plainfield  Street 
Railway  Company  has  obtained  a  sufficient  number  of  consents  of 
the  property  owners  on  East  Second  Street  for  the  construction 
of  a  street  railway  thereon.  The  company  has  applied  to  the 
Council  for  a  franchise  to  extend  its  lines  so  as  to  connect  with 
the  proposed  electric  railway  to  be  built  by  the  Elizabeth  &  West- 
field  Street  Railway  Company,  through  Scotch  Plains. 
PORT  CHESTER,  N.  Y.— The  Port  Chester  Street  Railway 

Company  has  certified  to  the  Secretary  of  State  a  proposed  ex- 
tension of  its  line  from  Port  Chester  to  Rye  Beach,  a  distance  of 

2%  miles. 
VICTOR,  COLO.— It  is  stated  that  the  proposed  electric  rail- 

way to  be  built  by  the  Victor  &  Canon  City  Electric  Railway 
Comnany  is  now  a  certainty;  that  the  defunct  organization  has 
been  revived  by  the  purchase  of  its  right  by  a  new  company  hav- 

ing sufficient  capital  to  complete  and  fully  equip  the  road. 

UNDERCLIFFE,  N.  J.— The  Bergen  County  Traction  Com- 
pany has  accepted  the  franchise  granted  by  the  Leonia  Borough 

Council,  and  a  survey  of  the  route  from  Leonia  to  Hackensack 
has  begun. 

WATERLOO,  IA. — Plans  are  rapidly  being  perfected  for  work 
to  begin  actively  on  the  proposed  electric  railway  from  Manches- 

ter to  Colesburg,  in  which  J.  H.  Rafferty  and  L.  S.  Cass,  of  Wa- 
terloo, are  interested.  The  line  is  to  make  a  junction  with  the 

Great  Western  and  Milwaukee  roads  at  Oneida,  and  proceed 
thence  north  to  Colesburg. 

WESTFIELD,  N.  J.— The  Westfield  Township  Committee  has 
granted  a  franchise  to  the  Elizabeth  &  Westfield  Street  Railway 
Company,  which  proposes  to  construct  an  electric  railway  be- 

tween Plainfield  and  Elizabeth. 

The  Milwaukee  Four-Cent  Fare  Decision 

The  Milwaukee  Electric  Railway  &  Light  Company  and  the 
Central  Trust  Company  of  New  York,  as  trustee  of  mortgage, 
filed  bills  in  the  United  States  Circuit  Court  for  the  Eastern  Dis- 

trict of  Wisconsin,  for  the  purpose  of  determining  the  validity  of 
the  Milwaukee  four-cent  fare  ordinance,  and  prayed  for  an  in- 

junction against  the  enforcement  of  the  provisions  of  said  ordi- 
nance on  the  ground  that  it  was  unreasonable,  in  that  it  would 

deprive  the  railway  company  of  its  right  to  charge  five  cents  per 
passenger  for  a  continuous  ride  upon  its  cars,  and  also  upon  the 
ground  that  the  City  of  Milwaukee  did  not  have  the  power  under 
its  charter  to  pass  an  ordinance  regulating  the  fares  of  street 
railways  in  the  City  of  Milwaukee.  A  preliminary  injunction 
was  obtained  upon  the  filing  of  the  bills,  testimony  was  taken 
and  the  cause  submitted  after  argument  on  final  hearing  to  Hon. 
William  H.  Seaman,  United  States  District  Judge,  who  rendered 
an  opinion  as  follows: 

The  main  controversy  in  each  of  these  actions  is  whether  the  or- 
dinance of  June  11,  1896,  unreasonably  fixes  rates  of  fare  which 

would  deprive  the  complainant  of  its  property  without  due  process 
of  law,  and  thus  violate  the  Fourteenth  Amendment  to  the  Con- 

stitution of  the  United  States.  A  further  question  is  raised  by  the 
bill  filed  on  behalf  of  the  bondholders,  and  is  pressed  by  argument 
in  support  of  both  bills,  whether  the  municipality  had  power  to 
regulate  rates  beyond  the  provisions  contained  in  the  several 
franchises,  which  are  vested  in  the  complainant  street  car  com- 

pany limiting  only  to  a  five-cent  fare.  Both  contentions  are  of  seri- 
ous import,  involving  on  the  one  hand  consideration  of  the  rights 

of  the  community  in  respect  of  a  great  public  utility  and  inter- 
ference with  acts  of  municipal  control,  which  are  presumptively 
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inviolable,  and  on  the  other  hand  affecting  the  preservation  of 
private  rights  of  property  where  investment  has  been  made  in  a 
great  undertaking  of  public  nature  on  the  faith  of  existing  and 
probable  conditions,  and  where,  by  reason  of  its  nature,  there 
can  be  no  withholding  of  operation  by  the  company,  even  if  unre- 
munerative. — (Ames  vs.  U.  P.  R.  R.  Co.,  64  Fed.  Rep.,  165,  177; 
Wright  vs.  Milwaukee  Electric  R.  &  L.  Co.,  95  Wis.,  29,  36.) 

Further  investigation  has  confirmed  the  impressions  stated  at 
the  hearing  that  the  constitutional  question  was  so  clearly  pre- 

sented by  the  pleadings  and  testimony,  and  was  so  distinctly  of 
federal  cognizance,  that  it  should  be  first  considered.  Certain 
rules  to  interpret  and  apply  the  limitations  of  the  Constitution 
in  this  class  of  cases  are  well  settled  by  decisions  of  the  Supreme 
Court.  If  the  state  of  facts  shown  by  the  evidence  clearly  estab- 

lishes a  case  of  impairment  within  these  rules,  it  will  be  unneces- 
sary to  pass  upon  the  complicated  question  of  general  power 

as  one  of  first  instance,  calling  for  the  interpretation  of  various 
statutes  and  ordinances. 
The  ordinance  under  consideration  provides  that  tickets  shall 

be  sold,  good  for  one  fare,  including  one  transfer,  "in  packages 
of  six  for  twenty-five  cents,  and  twenty-five  for  the  sum  of  one 
dollar,"  thus  making  a  reduction  of  the  regular  five-cent  rate  to  all 
who  so  purchase  tickets.  Assuming,  therefore,  without  so  decid- 

ing, that  the  general  power  to  fix  and  regulate  the  terms  and  rates 
to  be  charged  subsists  in  the  municipality — namely,  that  by  deee- 
gation  it  became  vested  with,  and  still  retains,  the  full  extent 
of  legislative  power  possessed  by  the  State — there  can  be  no 
inquiry  here  as  to  the  wisdom  or  good  policy  of  exercising  the 
power  so  delegated,  that  being  a  matter  of  municipal  discretion, 
over  which  the  courts  have  no  right  of  supervision  or  review. 
Nor  is  it  open  to  inquiry  in  this  case  whether  there  is  a  public 
demand  or  need  for  the  enactment,  or  whether  it  is  just  and  rea- 

sonable in  all  its  provisions,  except  for  the  single  purpose  of 
ascertaining  its  infringement  of  rights  which  are  guaranteed  to 
the  complainant  by  the  Constitution. 
Upon  this  record  it  must  be  taken  as  true  that  enforcement  of 

the  ordinance  would  operate  to  reduce  materially  the  net  reve- 
nues of  the  street  car  company.  There  is  effort  on  the  part  of 

the  defendant  to  show  that  the  probable  increase  of  passengers 
through  the  method  of  commutation  tickets  would  make  up  for 
the  reduction  in  rate,  but  no  reliable  basis  is  furnished  and  the 
argument  is  too  speculative  for  acceptance;  while  on  the  part  of 
the  complainant  the  testimony  is  founded  upon  practical  and  va- 

ried experience,  and  clearly  shows  it  to  be  improbable  than  any 
increase  in  travel  would  yield  receipts  over  and  above  the  addi- 

tional expense  necessarily  entailed  to  offset  the  decrease  in  gross 
receipts  appearing  prima  facie  from  the  reduction  in  fares.  The 
claims  are  that  a  loss  of  income  would  result  of  "somewhere  between 
10  and  15  per  cent  of  the  gross  earnings,"  and  estimates  are  pre- 

sented by  several  witnesses  of  a  net  loss  ranging  from  $87,000 
to  $140,000  per  annum.  It  is  sufficient  for  the  present  considera- 

tion that  the  ordinance  must  be  regarded  as  a  measure  which 
reduces  the  rates  of  fare  materially  and  consequently  would  impair 
materially  the  net  revenue  produced  by  the  property,  and  no  anal- 

ysis of  the  testimony  upon  that  point  is  necessary;  nor  is  any 
attempt  required  to  state,  even  approximately,  the  amount  of  loss. 

The  law  which  must  govern  when  the  facts  are  determined  is 
concisely  and  pertinently  stated  in  the  opinion  of  Mr.  Justice 
Harlan,  speaking  for  the  Supreme  Court  in  Smyth  vs.  Ames,  18 
Sup.  Ct,  418,  426,  as  follows: 

"In  view  of  the  adjudications  these  principles  must  be  regarded as  settled: 

"1.  A  railroad  corporation  is  a  person  within  the  meaning  of 
the  Fourteenth  Amendment,  declaring  that  no  State  shall  deprive 
any  person  of  property  without  due  process  of  law,  nor  deny  to 
any  person  within  its  jurisdiction  the  equal  protection  of  the  laws. 

"2.  A  State  enactment,  or  regulations  made  under  the  authority of  a  State  enactment,  establishing  rates  for  the  transportation  of 
persons  or  property  by  railroad  that  will  not  admit  of  the  carrier 
earning  such  compensation  as,  under  all  the  circumstances,  is 
just  to  it  and  to  the  public,  would  deprive  such  carrier  of  its  prop- 

erty without  due  process  of  law,  and  deny  to  it  the  equal  protec- 
tion of  the  laws,  and  would,  therefore,  be  repugnant  to  the  Four- 

teenth Amendment  of  the  Constitution  of  the  United  States. 
"3.  While  rates  for  the  transportation  of  persons  and  property within  the  limits  of  a  State  are  primarily  for  its  determination,  the 

question  whether  they  are  so  unreasonably  low  as  to  deprive  the 
carrier  of  its  property  without  such  compensation  as  the  Constitu- 

tion secures  and,  therefore,  without  due  process  of  law,  cannot  be 
so  conclusively  determined  by  the  Legislature  of  the  State,  or  by regulations  adopted  under  its  authority  that  the  matter  may  not 
become  the  subject  of  judicial  inquiry." 

And  this  opinion  reviews  the  line  of  decisions  upon  the  subject 
and  clearly  approves  the  application  of  the  same  doctrine  to  leg- 

islative reduction  of  charges,  over  toll-roads,  in  Covington,  etc., 
Turnpike  Co.  vs.  Sandford,  164  U.  S.,  548,  594. 

Therefore  is  must  be  regarded  as  established  beyond  question 
that  the  power  to  regulate  the  rates  of  fare,  which  is  here  assumed 
to  rest  in  the  municipality,  is  subject  to  these  limitations:  (1)  That 
there  is  reasonable  need  on  the  part  of  the  public,  considering  the 
nature  and  extent  of  the  service,  of  lower  rates  and  better  terms 
than  those  existing.  (2)  That  the  rates  and  terms  fixed  by  the 
ordinance  are  not  clearly  unreasonable  in  view  of  all  the  condi- 

tions. Neither  of  these  considerations  is  independent  of  the  other 
and,  although  the  public  interest  is  of  the  first  importance,  the 
test  is  not  what  is  desirable  upon  the  part  of  either,  but  what  is 
reasonable  in  respect  to  the  rights  of  both.  As  stated  in  Smyth 

vs.  Ames,  supra:  "What  the  company  is  entitled  to  ask  is  a  fair 
return  upon  the  value  of  that  which  it  employs  for  the  public 
convenience.  On  the  other  hand,  what  the  public  is  entitled  to 
demand  is  that  no  more  be  exacted  from  it  for  the  use  of  the 
public  highways  than  the  service  rendered  by  it  is  reasonably 
worth."  So  in  Covington,  etc.,  Turpike  Co.  vs.  Sandford,  supra, 
it  is  clearly  held,  in  the  same  view  of  mutual  consideration,  that  it 

is  neither  the  right  of  the  corporation  to  subject  the  public  ,2to unreasonable  rates  in  order  simply  that  stockholders  may  earn 

dividends,"  nor  of  the  public  to  have  the  use  of  the  conveniences 
thus  furnished,  except  "upon  payment  of  such  tolls  as  in  view  of 
the  nature  and  value  of  the  service  rendered  by  the  company  are 

reasonable;"  but  that  "each  case  must  depend  upon  its  special 
facts;"  and  the  reasonableness  of  rates  must  be  measured  by  all 
the  conditions,  including,  of  course,  the  reasonable  cost  of  oper- 

ation and  of  maintenance  "in  good  condition  for  public  use,  and 
the  amount  which  may  have  been  really  and  necessarily  invested 

in  the  enterprise." The  difficulties  presented  in  this  case  do  not  therefore  rest  in 
any  doubt  as  to  the  general  principles  which  must  be  observed, 
nor  in  ascertaining  the  actual  facts  disclosed  by  the  testimony 
as  a  whole,  so  far  as  material  to  this  controversy.  Although  the 
testimony  on  the  part  of  complainant  makes  a  volume  of  1445 

printed  pages  and  that  of  the  defendant  163  pages-,  the  only  sub- 
stantial contentions  of  fact  relate  to  items  of  expenditure  and 

claims  of  credit,  by  way  of  depreciation  presented  on  behalf  of 
the  complainant,  as  entering  into  the  showing  of  net  revenue,  and 
to  the  present  or  reproduction  value  of  the  plant.  And  it  may  be 
remarked  in  passing  that  this  testimony  is  so  well  classified  and 
indexed  with  such  fair  summaries  in  the  briefs  that  the  task  of 
examination  has  been  materially  lightened.  But  the  sole  embar- 

rassment in  the  inquiry  arises  from  the  wide  divergence  which 
appears  between  the  actual  and  undisputed  amount  of  the  cash  in- 

vestment in  the  undertaking  and  the  estimates  on  either  hand  of 
the  amounts  for  which  the  entire  plant  could  now  be  reproduced, 
in  view  that  the  line  of  authorities  referred  to  do  not  attempt  to 
define  or  specify  an  exact  measure  or  state  of  valuation,  and  leave 

it  within  the  principles  stated,  that  "each  case  must  depend  upon 
its  special  facts."  Therefore,  the  two-fold  inquiries  of  reasonable- ness above  indicated  are  of  mixed  law  and  fact  and  start  with  the 
presumption  in  favor  of  the  ordinance  (1)  that  the  prevailing 
rates  exacted  too  much  from  the  public,  and  (2)  that  these  pre- 

scribed are  reasonable. 
1.  Are  the  terms  and  rates  fixed  by  the  company  excessive  de- 

mands upon  the  public  in  view  of  the  service  rendered?  The  Mil- 
waukee Street  Railway  Company,  of  which  the  complainant  is 

the  successor  in  interest,  was  organized  in  December,  1890,  for 
the  purpose  of  establishing  an  electric  street  railway  system 
which  should  cover  the  entire  field  for  the  City  of  Milwaukee. 
There  were  then  in  operation  five  distinct  lines,  owned  separately, 
operated  mainly  by  horse  or  mule  power,  each  charging  separate 
fares  and  having  no  system  of  transfers.  It  is  conceded  that  the 
service  was  slow  and  antiquated,  was  not  well  arranged  for  the 
wants  of  the  city,  and  was  generally  inadequate  and  unsatisfac- 

tory. As  the  old  lines  occupied  the  principal  thoroughfares,  and 
the  public  interest  prevented  the  allowance  of  double  lines  in  such 
streets  the  improvement  could  not  be  made  effective  unless  those 
lines  were  purchased  or  in  some  manner  brought  into  the  proposed 
system.  They  were  gradually  acquired,  at  prices  which  may  ap- 

pear excessive  when  measured  by  results,  and  during  the  ensuing 
period  of  about  three  years  the  work  of  installing  the  new  sys- 

tem was  carried  on,  involving  an  entire  reconstruction  and  rear- 
rangement of  the  old  lines  and  extensions,  new  and  improved 

equipments  throughout,  at  an  expenditure  of  over  $3,000,000,  aside 
from  the  cost  of  the  old  lines.  As  a  result,  at  the  time  the  ordi- 

nance was  adopted,  the  mileage  of  tracks  had  increased  from  the 
previous  aggregate  of  no  miles  to  142.89  miles,  reaching  every 
section  of  the  city  with  shorter  and  better  routes,  and  furnishing 
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thirty-eight  transfer  points,  with  a  universal  transfer  system— a 
feature  of  special  value  to  the  public,  as  a  single  fare  of  5  cents  gave 
a  maximum  length  of  ride  more  than  double  the  old  arrangement; 
the  service  was  improved  in  speed  and  regularity  50  per  cent  or 
more,  with  better  cars  and  less  inconvenience,  and  it  appears  beyond 
question  that  it  was  generally  more  satisfactory  and  economical 
from  the  standpoint  of  the  public.  In  other  words,  the  service 
was  materially  enhanced  in  its  value  to  the  public,  without  any 
increase  in  either  normal  or  maximum  charges,  affording  rides 
for  five  cents  which  had  previously  cost  two,  and  even  three, 

fares;  and  against  all  these  advantages  there  appears  only  a  single 
benefit  extended  by  three  out  of  the  five  constituent  companies 

which  is  not  given  under  the  new  arrangement — namely,  in  the 
sale  of  commutation  tickets— an  omission  for  which  there  seems 

to  be  plausible  excuse  and  offset  in  the  universal  system  of  trans- 
fers, aside  from  the  other  advantages.  Surely,  therefore,  no  impo- 

sition upon  the  public  appears  through  any  comparison  between 
the  old  and  the  new  service  and  rates.  Nor  does  it  find  any  coun- 

tenance in  comparison  with  either  service  or  rates  which  prevail 
in  other  cities,  for  it  is  shown  in  this  record,  and  is  undisputed, 
that  the  five-cent  rate  is  almost  universal;  that  commutations  are 

exceptional  in  cities  of  like  class,  and  arise  out  of  exceptional 
conditions  which  are  not  fairly  applicable  here;  and  that  instances 
of  lower  rates  are  so  clearly  exceptional  that  they  cannot  have 
force  for  any  affirmative  showing  of  reasonableness  in  the  instant 
case.  Nevertheless,  with  the  burden  of  proof  on  the  defendant, 
these  considerations  are  not  controlling,  unless  it  further  appears 
that  the  earnings  of  the  company  are  insufficient,  in  view  of  the 
amount  which  may  justly  be  regarded  as  the  investment 
in  the  undertaking  to  warrant  the  making  of  rates  and  terms 
which  are  more  advantageous  to  the  public.  The  interests  of  the 

public  in  its  highways  are  paramount,  and,  if  the  service  can  rea- 
sonably be  afforded  more  cheaply  in  Milwaukee  than  in  other 

cities  of  like  class,  the  community  is  entitled  to  the  just  benefit  of 

any  possible  conditions  which  may  tend  to  that  result.  The  issue 
in  that  regard  must  be  met  under  the  second  branch  of  inquiry, 
but  I  am  clearly  satisfied  that  this  first  question  must  be  answered 
in  favor  of  the  complainant,  if  the  evidence  sustains  its  claim  that 
lower  rates  would  be  confiscatory,  and  not  compensatory. 

2.  Are  the  earnings  of  the  property  insufficient,  in  view  of  all  the 
conditions,  to  justify  this  reduction  in  the  rates  of  fare?  Solution 
of  this  inquiry  depends  upon  the  showing  (1)  of  earning  capacity 
at  existing  rates  and  (2)  of  the  "amount  really  and  necessarily 
invested  in  the  enterprise,"  and  upon  the  conclusion  (3)  whether 
the  ratio  of  return  upon  the  investment  is  excessive.  In  the 
statements  which  are  referred  to  both  parties  have  adopted  a  ratio, 
so  far  as  necessary,  to  separate  the  electric-lighting  plant  owned  by 
the  complainant,  so  that  the  statements  which  follow  relate  ex- 

clusively to  the  street  railway  plant,  except  where  otherwise  men- 
tioned. 

(1)  The  question  of  earning  capacity  is  confined  by  the  testi- 
mony to  the  results  of  three  years'  operation,  being  after  the  sys- 

tem was  fairly  installed  and  inclusive  of  the  year  in  which  the 
ordinance  was  adopted — namely,  1894,  1895  and  1896.  It  is  sug- 

gested on  behalf  of  the  defendant  that  these  years  were  excep- 
tional, for  one  cause  and  another,  and  are  not  a  fair  criterion  for 

future  earnings  under  more  favorable  circumstances,  but  the  sug- 
gestion is  without  force  in  this  case,  because  the  ordinance  oper- 

ates upon  these  very  conditions,  and  must,  of  course,  be  predi- 
cated upon  them — upon  existing  facts  and  not  upon  mere  future 

possibilities — and  so  determined  the  instant  case  cannot  affect 
rights  under  new  conditions. 
The  proofs  on  the  part  of  the  complainant  furnish  in  detail 

from  the  books  of  account  the  gross  earnings,  the  various  items  of 
expense  and  of  charges  for  which  deduction  is  claimed,  excluding 
any  payments  of,  or  allowance  for,  interest  on  the  bonded  indebt- 

edness, and  state  the  net  earnings  as  follows: 
In  1894   $64,868.77 
In  1895    269,202.30 
In  1896   100,628.81 

For  this  showing,  it  appears  that  deduction  of  $247,324.88  is  made 
in  1894  for  "depreciation,"  being  the  amount  apportioned  to  that 
year  to  meet  the  alleged  annual  loss  by  physical  depreciation  of 
the  plant  to  keep  the  capital  intact.  No  such  deduction  is 
made  in  1895  and  1896,  because  not  shown  in  the  books,  although 
it  is  insisted  that  like  credit  is  due  in  each  year  for  the  purposes 
of  this  case. 
The  defendant  conceded  the  correctness  of  the  showing  as  to 

the  gross  earnings,  but  disputes  certain  large  items,  for  which  de- 
ductions are  made  in  the  above  statement,  corrects  some  items 

and  denies  that  any  allowance  should  be  made  for  depreciation. 
Aside  from  the  fact  that  reports  and  statements  ot  financial  con- 

dition made  from  time  to  time  by  the  company  omit  many  of  the 

399 
deductions  here  asserted,  these  contentions  on  the  part  of  the  de- 

fendant rest  solely  upon  the  books  of  account  kept  by  the  com- 
pany and  the  testimony  of  Mr.  DeGrasse,  stating  his  conclusions 

as  an  expert  accountant  from  examination  of  such  books,  with  the 
following  result  as  to  net  earnings: 
In  1894   $387,074.70 
In  1895   479,621.11 
In  1896   66,520.99 

But  this  total  for  1896  erroneously  includes  an  allowance  of 
$160,550  paid  for  interest  on  bonds,  which  should  be  excluded  on 
the  basis  assumed,  and  would  make  the  net  earnings  for  that  year, 
on  his  computation,  $227,070.99.  In  this  statement,  the  allowance 
for  depreciation  in  1894  is  excluded  by  Mr.  DeGrasse,  because 
that  item  was,  in  fact,  charged  off  upon  change  in  the  system  of 
bookkeeping.  He  also  excludes  large  amounts  of  undoubted  ex- 

penditures, upon  the  hypothesis  that  they  belong  to  "construction 
account";  as  covering  permanent  improvements,  and  not  to  "ex- 

pense of  maintenance,"  as  stated;  rejects  certain  payments  as  ac- 
cruing on  account  of  previous  years;  and  certain  sums  appor- 

tioned and  charged  off  to  meet  damage  claims;  and  makes  correc- 
tions as  to  taxes,  for  which  the  book  entries  were  made  in  advance 

upon  estimates  by  way  of  apportioning  the  expenses  of  the  year, 
or  pending  litigation  and  other  causes.  However  valuable  this 
testimony  is  for  analysis  of  the  bookkeeping  methods  and  for  cor- 

rection of  certain  charges,  it  is  clearly  insufficient,  without  other 
support,  to  contradict  the  undisputed  testimony,  both  positive 
and  expert,  on  the  part  of  comnlainant,  which  verifies  substan- 

tially its  contention  upon  the  disputed  subjects  of  deduction; 
namely,  that  the  expenditures  so  charged  were  largely,  if  not 

wholly,  of  such  a  nature  as  to  justify  deduction  for  "maintenance;" 
and  that  depreciation  is  a  well-recognized  fact  in  all  such  plants, 
for  which  allowance  must  be  made  to  save  the  capital  from  im- 

pairment, without  regard  to  any  question  of  its  entry  upon  the 
books. 
Making  allowance  for  maintenance  alone  in  accordance  with 

the  analysis  presented  by  the  expert  witnesses  Goodspeed,  Cof- 
fin, McAdoo  and  Beggs,  taking  in  each  instance  the  estimate  most 

favorable  to  the  defendant,  I  am  satisfied  that  the  defendant's 
claim  of  net  earnings  must  be  materially  reduced,  and  that  the 
largest  amounts  which  can  be  assumed  upon  its  theory  excluding 

any  allowance  for  depreciation,  except  that  for  1894  the  "mainte- 
nance" allowance  is  increased  as  indicated  by  all  the  witnesses,  was 

necessary,  would  be  approximately: 
In  1894   $230,000 
In  1895   340,000 
In  1896   115,000 

$685,000 making  the  average  earnings  per  year,  say,  $228,333. 
In  reference  to  the  element  of  depreciation,  the  witness  Beggs 

gives  the  following  lucid  explanation:  "I  think  experience  has 
demonstrated  that  the  utmost  life  that  can  be  expected  from  the 
best  roadbed  that  can  be  laid  to-day  would  be,  at  the  outside,  ten  to 
twelve  years,  when  it  would  have  to  be  almost  entirely  renewed. 
The  Milwaukee  Company  is  in  that  condition  to-day,  which,  be- 

cause of  the  different  periods  that  their  track  went  down,  and  due 
to  the  fact  that  it  was  nat  all  put  down  at  one  time,  that  it  would  now 
commence — must  of  necessity  commence — to  lay  about  12  miles 
of  track  annually,  being  about  one-twelfth  of  its  total  mileage, 
and  will  be  required,  whether  they  wish  to  or  not,  to  lay  that 
amount  annually  hereafter,  and  will  thereby  be  keeping  their 
tracks  fairly  up  to  the  standard.  The  same  applies,  I  might  say, 
to  the  equipment;  in  my  estimate  I  have  calculated  that  the  Mil- 

waukee Company  must  do  this  year  which,  as  a  matter  of  fact  it 
is  doing,  what  it  did  last  year,  in  other  words,  put  on  not  less  than 
twenty  of  the  most  modern,  best-constructed  equipments,  there- 

by keeping  its  standard  up  to  the  minimum  it  has  now,  of  240 
equipments;  because  I  think  it  is  fair  to  assume  that  the  average 
life  of  the  double  equipment  taken  as  a  whole  will  not  exceed 
twelve  years,  the  life  of  the  motor  being  somewhat  less  than  that, 
and  that  of  the  car  we  hope  may  exceed  it  possibly  several  years; 
I  mean  the  car  bodies,  but  that,  in  the  main,  we  hope  that  we 
will  get  an  average  life  of  twelve  years  out  of  them;  so,  taking 
twenty  equipments  annually,  you  would  keep  to  your  standard  of 
240  equipments,  which  is  absolutely  necessary  to  maintain  to 
operate  the  Milwaukee  Street  Railway;  I  mean,  cars  complete 

with  motors  and  complete  electrical  equipment." For  the  causes  thus  stated,  within  general  rules  which  are  well 
known,  it  is  manifest  that  this  element  must  be  taken  into  account 
before  it  can  be  determined  that  earnings  derived  from  a  plant 
are  excessive;  and  in  the  same  line  there  is  much  force  in  the 
argument  of  counsel  that  consideration  should  also  be  given  to 
the  factor  of  depreciation  by  amortization  of  franchises,  as  all  the 
franchises  in  question  terminate  in  the  year  1924.    The  latter,  if 
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allowed,  would  be  a  matter  of  simple  computation,  but  a  just  meas- 
ure of  physical  depreciation  seems,  to  some  extent,  although  only 

partially,  involved  in  provisions  for  maintenance-,  and,  while  the 
testimony  is  very  full  and  instructive  upon  this  suDject,  it  does 
not  save  from  serious  difficulties  in  the  way  of  stating  a  definite 
ratio  or  sum  for  such  allowance.  I  am,  however,  clearly  of  the 

opinion  that  neither  cf  these  elements  is  essential  to  the  determina- 
tion of  this  case,  upon  any  aspect  presented  by  the  testimony,  and 

leave  it  so  far  open  that  it  may  serve  as  an  important  factor  of 
safety  in  either  view. 

(2)  As  to  valuation:    For  purposes  of  the  company  the  value 

of  the  property,  including  both  railway  and  lighting  plants,  ap- 
pears to  have  been  placed  at  $14,250,000,  represented  by  the  issue 

of  bonds  for  $7,250,000.  preferred  stock.  $3,500,000,  and  common 
stock,  $3,500,000;  but  this  aggregate  was  clearly  excessive,  after 
excluding  the  electric  lighting  department,  and  on  no  view  can  it 
be  taken  as  the  basis  for  the  present  consideration.    The  state- 

ments of  the  actual  cost  of  the  constituent  street-railway  proper- 

ties, including  the  cash  investment  for  improvements,  are  neces- 
sarily complicated  from  the  fact  that  payments  were  partly  made 

in  stocks  and  bonds,  and  the  aggregate  amount  varies  according 
to  the  ratio  of  valution  placed  upon  the  bonds  alone,  in  two  state- 

ments, on  which  the  stock  is  excluded,  and  in  one  statement 
which  values  both  stock  and  bonds— the  minimum  being  $9,024,- 
107.85,  and  the  maximum  $11,313,829.84.    The  former  amount  was 
subsequently  modified,  making  the  statement  of  cost  $8,885,644.17, 
and  as  this  excludes  any  valuation  of  stock,  and  places  the  value 
of  the  bonds  at  a  discount  which  was  agreed  upon  between  the 
parties,  and  which  also  seems  fair,  it  may  justly  be  taken  as  rep- 

resenting the  true  amount  invested.    But  adoption  of  this  pur- 
chase amount  does  not  meet  the  issue,  as  it  is  the  value  of  the 

investment,  and  not  the  amount  paid,  which  must  control.  On 
the  other  hand,  both  parties  introduce  testimony  placing  valua- 

tions upon  the  various  items  of  the  plant  as  it  exists  in  fact,  upon 
the  basis  of  its  reproduction  value.    This  amount,  as  stated  by 
the  witnesses  for  complainant,  aggregates  $5,153,287.76;  while  on 

the  face  of  defendant's  proofs  the  value  of  the  tracks  and  equip- 
ment is  placed  at  $2,358,799,  the  real  estate  and  buildings  being 

valued  separately,  and  the  highest  valuation  of  the  real  estate  be- 
ing $236,949,  and  of  the  buildings  $208,449,  making  the  aggregate 

$2,804,197.    It  appears,  however,  that  these  estimates  on  behalf  of 
the    defendant    omit    27    miles    of    track,    many    parcels  of 
real  estate,  and  other  items  so  that  counsel  for  defendant  con- 

cedes that  this  aggregate  should  be  increased  to  $3,679,631.  The 
wide  difference  in  these  amounts  is  mainly  due  to  divergence  in 
the  estimates  upon  tracks  and  equipment,  as  the  amounts  on  real 
estate  and  buildings,  after  allowance  for  the  omissions,  would  ap- 

pear higher  on  the  valuations  submitted  by  the  defendant  than 
those  of  the  other  side.    For  the  valuation  of  tracks  and  equip- 

ment the  defendant  relies  upon  the  estimate  made  by  Mr.  Parten- 
heimer,  a  witness  of  apparent  ability  and  experience  as  a  street-rail- 

way contractor  engaged  in  business  at  Chicago,  but  his  examina- 
tion of  the  plant  was  cursory,  being  made  within  three  days,  and 

could  not  give  the  detailed  information  upon  which  a  just  estimate 
for  this  inquiry  must  be  based,  and  it  is  conceded  that  he  left  out 
of  consideration  many  important  items  (aside  from  the  error  in 
mileage),  which  should  enter  in  and  would  greatly  increase  his 
amount.    Both  upon  its  face  and  by  reference  to  other  sources  of 
information  this  estimate  is  far  below  any  fair  valuation  for  the 
purpose  in  view,  either  at  the  sum  stated  by  the  witness,  or  with 
the  additions  conceded  on  behalf  of  the  defendant,  the  former 
amount  being  in  fact  $320,000  short  of  the  actual  cash  expenditures 
by  the  company  for  construction  and  equipment.    Opoosed  to 
this  the  estimate  for  complainant  is  made  by  Mr.  Clark,  an  expert 
of  distinction  in  this  line,  who  gave  weeks  to  the  examination, 
with  the  aid  of  a  corps  of  assistants,  and  presents  the  results  in 
detailed  statements,  so  that  his  testimony  and  estimates  impress 
me  as  well  founded;  and  they  are  supplemented  and  supported  by 
the  testimony  of  Mr.  Coffin,  Mr.  Payne  and  other  witnesses,  and 
by  comparative  showing  of  mileage  valuation  in  Massachusetts 
which  appears  in  the  noteworthy  system  of  reports  published  by 
that  State.    I  am  satisfied  that  the  property  of  complainant  rep- 

resents a  value,  based  solely  upon  the  cost  of  reproduction,  ex- 
ceeding five  million  dollars.    And  I  am  further  satisfied  that  this 

amount  is  not  the  true  measure  of  the  value  of  the  investment  in 
the  enterprise,  which  now  furnishes  the  public  with  its  superior 
street-car  service.   It  leaves  out  of  consideration  any  allowance  for 
necessary  and  reasonable  investment  in  the  purchase  of  the  old 
lines   .and    equipments,    which    were    indispensable    to  the 
contemplated   improvement,   but   of   which    a   large    part  was 
of    such    a    nature    that    it    does    not    count    in    the  final 
inventory.      No    allowance    enters    in    for    the    large  in- 

vestment arising  out  of  the  then  comparatively  new  state  of  the 
art  of  electric  railways  for  a  large  system,  having  reference  to  elec- 

trical equipment,  weight  of  rails,  character  of  cars  and  the  like — of 
which  striking  instance  appears  in  the  fact  that  the  electric  motor 
which  then  cost  about  $2,500  can  now  be  obtained  for  $800;  so  that 
work  of  this  class  was  in  the  experimental  stage  in  many  re- 

spects, and  the  expenditures^by  the  pioneer  in  the  undertaking 
may  not  fairly  be  gaged  by  the  present  cost  of  reproduction. 
Of  the  five  million  dollars  and  over  paid  for  the  acquisition  of  the 
old  lines  it  would  be  difficult,  if  not  impossible,  from  the  testi- 

mony, to  arrive  at  any  fair  approximation  of  the  share  or  amount 
of  tangible  property  which  enters  into  the  valuation  in  this  in- 

ventory. It  does  appear  that  the  roadways  required  reconstruc- 
tion with  new  rails  and  paving;  and  that  the  amount  stated  was 

actually  paid  by  the  investors  is  undisputed,  making  their  invest- 
ment nearly  nine  million  dollars.  How  much  of  this  may  be  de- 
fined or  apportioned  as  the  amount  which  was  both  "really  and 

necessarily  invested  in  the  enterprise"  (vide  Covington,  etc., 
Turnpike  Co.  vs.  Sanford,  supra)  I  have  not  attempted  to  ascer- 

tain, except  to  this  extent,  that  I  am  clearly  of  opinion  that  at 
least  two  million  dollars  of  these  preliminary  expenditures  are  en- 

titled to  equitable  consideration,  as  so  invested  beyond  the  repro- 
duction value,  if  the  valuation  of  the  investment  is  not  otherwise 

found  sufficient  for  all  the  purposes  of  this  case;  but  no  opinion 
is  expressed  in  reference  to  the  remaining  $1,885,644. 

(3).  The  final  inquiry  whether  the  net  earnings  shown  are  in 
excess  of  or  equal  to  a  just  return  upon  the  investment,  presents 
no  serious  difficulty  under  the  premises  above  stated. 
Assuming  five  million  dollars  as  the  basis  of  investment  the 

ratio  of  earnings  would  be  as  follows:  (1)  At  the  extreme  compu- 
taions  of  defendant  the  yearlv  average  would  be  $364,000,  which 

would  yield  7.2  per  cent;  (2)  at  the  complainant's  figures,  after 
adding  the  corrections  for  taxes,  the  return  would  be  3.3  per 
cent;  (3)  at  the  amounts  which  are  above  stated  as  my  deduc- 

tions from  the  testimony,  the  yearly  average  being  $228,333,  would 
make  4.5  per  cent. 

Assuming  seven  million  dollars  as  the  basis,  the  ratio  of  earn- 
ings would  be  upon  each  of  said  versions  as  follows:  For  the  first, 

5.2  per  cent ;  for  the  second,  2.3  per  cent  ;  for  the  third,  3.2  per 
cent. 
The  interest  rate  fixed  in  the  bonds  issued  by  the  company  is 

5  per  cent;  the  rate  which  prevails  in  this  marker,  as  shown  by 
the  (incontroverted  testimonv  is  6  per  cent  for  real  estate  mort- 

gages and  like  securities.  If  the  five  million  basis  be  adopted, 
surely  a  better  rate  must  be  afforded  for  the  risks  of  investment 
than  can  be  obtained  on  securities**of  this  class,  in  which  there 
is  no  risk.  Upon  the  basis  of  seven  million,  which  is  more  logi- 

cal and  just,  the  5  per  cent  named  in  the  bonds  is  clearly  not 
excessive,  and  should  be  accepted  by  a  court  of  equity  as  the  min- 

imum of  allowance;  and  even  upon  the  defendant's  partial  show- 
ing the  return  would  be  less  than  one-quarter  per  cent  above  that 

with  the  large  margin  for  depreciation  left  out  of  account. 
I  am  of  opinion  that  the  testimony  is  not  only  convincing  in 

support  of  the  material  allegations  of  the  bill,  but  is  uncontra- 
dicted and  conclusive  that  the  improved  service  received  by  the 

public,  with  the  universal  system  of  transfers,  is  well  worth  the 
five-cent  fare  charged  therefor;  that  the  company  has  not  received 
earnings  in  excess  of  an  equitable  allowance  to  the  investors  for 
the  means  necessarily  invested  in  furnishing  such  service;  that 
enforcement  of  the  ordinance  would  deprive  complainants  of  prop- 

erty rights  by  preventing  reasonable  compensation  for  its  ser- 
vice; and  that,  therefore,  the  ordinance  clearly  violates  the  Consti- 

tution of  the  United  States  and  is  invalid.  Decree  must  enter  ac- 
cordingly, and  for  an  injunction  as  prayed  in  the  bill. 

Patent  Decision  on  the  Regulation  of  Compound- Wound 

Dynamos 

The  patent  suit  brought  by  the  General  Electric  Company 
against  the  Siemens  &  Halske  Company  for  the  alleged  infringe- 

ment of  a  patent  referring  to  the  regulation  of  compound-wound 
dynamos  has  recently  been  decided  in  favor  of  the  defendants. 
The  defendants  claim  that  a  patent  granted  to  Brush  preceded  any 
work  of  Edison's  on  commercial  dynamos,  and  the  court  has 
found  that  this  patent  anticipated  the  Edison  patent.  The  judge 
in  dismissing  the  case  stated  that  even  were  there  any  doubt  as  to 
the  correctness  of  the  priority  of  the  patents  the  court  would  still 
hesitate  to  enforce  a  patent  in  the  sixteenth  year  of  its  age  and 
thus  lay  the  entire  art  under  tribute,  when  the  public  has  had  the 
right  to  assume  that  such  a  systern  as  the  defendants  are  using 
would  not  be  molested. 
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The  Large  Unit  for  Street  Cars 

By  John  A.  Brill 

The  general  tendency  and  practice  of  the  last  few  years  among 
the  large  street  railway  companies  has  been  in  the  direction  of 
the  largest  street  car  unit  that  could  be'  handled  by  two  men. 
Since  the  first  introduction  of  power  for  street  car  propulsion 
there  has  been  a  steady  increase  in  the  size  of  the  car  body.  With 
the  introduction  of  electricity  a  distinct  gain  in  economy  was  made 
by  the  substitution  of  18-ft.  bodies  for  the  old  16-ft.  horse  cars, 

found  that  in  some  cases  a  small  road  by  using  a  larger  car  can 
seat  nearly  all  of  its  passengers  at  the  rush  hours  without  any 
material  increase  of  expense.  This  is  an  advantage  which  man- 

agers are  not  slow  in  seeing. 
Among  the  notable  instances  where  the  capacity  of  cars  has 

been  greatly  enlarged  is  the  Consolidated  Traction  Company  of 
Jersey  City.  This  road,  after  using  a  20-ft.  body  tor  some  years, 
has  now  adopted  32  ft.  as  its  standard  length.  This  is,  perhaps, 
going  to  an  extreme  for  city  service,  for  the  car  measures  43  ft. 
2  ins.  over  the  buffer  irons.  There  is,  however,  an  excuse  for  the 
practice  on  the  part  of  the  Consolidated,  because  its  territory 

which  had  been  for  years  the  standard.  Now  the  18-ft.  car  is  al- 
most standard  for  ordinary  traffic.  The  larger  car  gives  a  greater 

seating  capacity  and  as  it  requires  no  larger  crew  than  the  other 
there  is  a  distinct  gain  in  this  direction.  It  is  also  found  that 
the  cost  of  operation  depends  practically  upon  the  number  of 
units  to  be  propelled  rather  than  on  their  size.  Where  two 
motors  are  employed  the  cost  of  running  the  largest  cars  is 
sensibly  the  same  as  that  of  the  smallest  and  lightest,  while  the 
proportion  the  wages  of  the  crew  bears  to  the  number  of  pas- 

sengers shows  a  material  advantage  in  favor  of  the  large  capacity. 
The  largest  car  which  two  men  can  handle  has  for  the  heavi- 

embraces  five  large  cities  with  a  thickly  populated  country  be- 
tween, so  that  there  is  an  extensive  and  rapidly  growing  interur- 

ban  as  well  as  city  service.  The  Buffalo  Street  Railway  is  another 
road  that  has  found  a  large  car  with  longitudinal  seats  advan- 

tageous. The  Hartford  Street  Railway  is  trying  a  29-ft.  body. 
The  Portland  road  (Portland,  Maine)  is  using  cars  25  ft.  long 
over  the  end  panels,  and  the  Newark  &  South  Orange  line  has 
found  that  a  28-ft.  body,  39  ft.  6  ins.  over  the  buffers,  is  giving 
satisfaction  on  the  long  run  through  Newark,  Roseville,  etc.,  to 
Orange.  The  West  End  road,  of  Boston,  now  under  the  control 
of  the  Elevated,  uses  25-ft.  closed  cars  for  its  winter  service.  In 

DOUBLE  TRUCK  OPEN  CAR-METROPOLITAN  STREET  RAILWAY  COMPANY,  NEW  YORK 

est  city  traffic  other  material  gains.  The  short  rides  are  encour- 
aged because  the  passenger  has  at  all  times  a  reasonable  assur- 
ance of  a  seat.  In  European  practice  this  is  even  a  stronger 

inducement  than  in  America,  since  with  a  large  seating  capacity 
there  would  rarely  or  never  be  a  case  where  a  passenger  would 
be  excluded  from  a  car  for  want  of  room.  In  the  rush  hours 
there  is  also  more  standing  room  available  without  crowding. 
The  adoption  of  the  large  unit  is  going  on  rapidly  among  the 

larger  and  more  important  roads  of  the  country. 
But  it  is  by  no  means  confined  to  them,  however;  it  has  been 

summer  they  put  on  a  nine-bench  open  car  mounted  on  four 
wheels.  This  is  rather  a  mistake,  because  if  the  large  car  is 
suitable  for  the  winter  when  the  traffic  is  smallest  a  larger  car 
is  needed  in  the  summer  season  when  the  traffic  is  at  its  height. 
The  probable  reason  for  this  state  of  things  is  found  in  the 
type  of  double  truck  cars  used  by  them.  The  trucks  have  a  bolster 
and  wheels  of  equal  size  and  cannot  be  employed  under  open  cars, 
for  the  body  would  be  raised  as  high  as  to  call  for  two  steps 
or  else  would  have  to  be  made  very  wide  to  accommodate  them, 
and  a  wide  body  could  not  be  used  on  the  Streets.    The  Maximum 
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Traction  trucks  would  obviate  these  difficulties,  but  for  some  un- 
explained reason  the  authorities  are  opposed  to  this  truck. 

The  Brooklyn  City  and  the  Brooklyn  &  Coney  Island  roads  are 
using  cars  with  25-ft.  bodies  and  are  finding  them  profitable  and 
satisfactory.  Several  of  the  roads  in  St.  Louis,  Mo.,  for  a  number 
of  years  have  been  using  long  cars.  Even  in  the  city  they  have 
in  many  instances  used  cross  seats  in  their  closed  cars,  a  feature 
due  to  the  proportion  of  long  rides. 
The  large  unit  is  no  doubt  one  very  easy  and  satisfactory  solu- 

tion of  the  "no  seat  no  fare"  question.  The  large  cars,  with 
their  great  seating  capacity,  which  can  be  made  double  that  of 
the  ordinary  car,  can  on  many  lines  easily  supply  seats  for  all. 
Since  the  cost  of  operation  is  not  increased  the  roads  will  prob- 

ably find  this  an  inexpensive  way  out  of  the  trouble. 
Among  the  other  roads  adopting  a  large  car  comes  lastly,  but 

not  the  least,  the  Metropolitan  Street  Railway  Company,  of  New 
York,  which  is  a  road  that  is  probably  better  known  than  any 
other  railroad  in  the  world  and  whose  practices  are  studied  by 
more  street  railway  men  than  any  other  railway.  Since  the  in- 

troduction of  its  electric  lines  which  are  using  the  underground 
trolley,  the  company  has  ordered  both  large  and  small  cars,  the 
number  of  the  large  exceeding  the  small,  as  the  company  has 
found  by  both  theory  and  experience  the  greater  advantages 
which  are  gained  by  using  the  larger  car.  This  company  has  now 
three  types  of  cars  in  use,  the  short,  or  small  car,  a  long  com- 

bination car  with  a  10-ft.  closed  compartment,  and  the  large  open 
and  closed  cars  shown  in  the  illustrations.  The  combination  cars 
are  of  the  California  f.ype.  They  are  twenty-five  in  number  and 
are  used  to  enable  the  road  to  comply  with  the  requirements  of 
the  law  which  makes  it  necessary  to  have  every  fourth  car  a  closed 
car. 

The  J.  G.  Brill  Company  is  now  completing  an  order  for  475 
of  the  cars  shown  in  the  engravings.  The  striking  feature  of 
these  cars  is  their  large  size.  The  open  car  is  35  ft.  11  ins.  long 
over  crown  piece,  or  37  ft.  7  ins.  over  all;  6  ft.  5  Ins.  wide  at  the 
sills,  and  7  ft.  2^2  ins.  at  the  widest  point.  There  are  twelve 
cross  seats,  giving  a  seating  capacity  for  sixty  persons,  and  as 
the  seats  are  spaced  2  ft.  11  ins.  centers  there  is  ample  standing 
room  as  well.  The  roof  is  of  the  monitor  pattern,  with  ten  deck 
sash  on  a  side,  four  of  which  pivot.  The  ends  of  the  car  are 
closed  by  the  usual  bulkheads  fitted  with  the  drop  sash  and 
blinds.  There  are  eight  reversible  seats  and  four  stationary,  two 
of  the  latter  facing  on  the  platforms.  The  platforms  are  3  ft.  10 
ins.  long  from  the  center  of  the  corner  post  over  the  crown 
piece.  The  seats  and  backs  are  of  ash  slats.  The  interior  finish 
is  white  ash  except  the  ceilings  or  headlinings,  which  are  of  birds- 
eye  maple.  Each  seat  has  foot  rests,  with  a  10-in.  division  board 
between  them.  Round  corner  seat  end  panels  are  used  and  are 
standard  with  the  road.  The  spring  roller  curtains  have  three 
battens  and  come  down  to  the  floor;  they  have  three  battens  each. 
The  cars  have  folding  steps  extending  the  whole  length.  The 

width  over  them  when  closed  is  7  ft.  2  ins.,  and  when  open  8  ft. 
2  ins.  The  platforms  are  fitted  with  folding  gates  of  the  Brill  pat- 

tern. A  very  neat  device  has  been  introduced  to  get  rid  of  the 
water  in  rainy  weather.  It  consists  of  a  regular  galvanized  gut- 

ter extending  the  whole  length  of  the  car.  Four  leader  pipes 
carry  the  water  to  a  point  below  the  running  board  or  step. 
These  pipes  form  grab  handles  and  merely  show  above  and 

below  the  grab  handle  brackets  on  the  posts.  On  account  of  the 
speed  and  weight  of  the  cars  a  powerful  brake  is  needed.  For 
this  purpose  the  Sterling  is  used.  It  has  the  advantages  of  ex- 

treme power  and  a  small  amount  of  slack,  and  can  in  consequence 
act  very  quickly  and  make  short  stops. 
The  closed  cars  are  28  ft.  long  over  the  end  panels  and  have 

4-ft.  platforms.  Total  length  over  the  angle  iron  bumpers,  37  ft. 
At  the  sills  they  are  6  ft.  6  ins.  wide  and  over  the  body  rails  7  ft. 
6  ins.  The  gage  is  standard,  4  ft.  8;/>  ins.  They  can  seat  forty 
persons  by  close  sitting.  The  underground  trolley  is  used  and 
hence  no  trolley  boards  are  necessary  on  the  roof.  Truss  rods  are 
introduced  inside  the  car,  a  feature  made  necessary  by  their 
length. 

All  of  these  cars  are  mounted  on  Eureka  maximum  traction 
trucks.  With  only  two  motors  they  provide  ample  cohesion  for 
fast  work  when  the  number  of  stops  per  mile  are  greater  than  in 
any  other  service.  Although  these  cars  complete  weigh  about 
21,300  lbs.,  the  load  on  each  driving  wheel  is  only.  say.  4.300  lbs. 
This  is  not  materially  more  than  would  be  given  by  a  short  body on  four  wheels. 

The  smoothness  with  which  the  double  truck  carries  the  car 
cannot  be  compared  with  the  destructive  pitching  and  rolling 
which  is  so  constant  with  four-wheel  cars.  The  Maximum  Trac- 

tion truck  really  makes  the  large  unit  a  practicable  matter  for 

street  railways  of  to-day.  For  the  fast  city  service  it  is  indis- 
pensable. I  think  in  the  future  the  large  street  railway  compa- 

nies will  order  double  truck  cars  exclusively.  Many  of  the  small- 
er companies  are  now  converting  their  18  and  20  ft.  four-wheel 

cars  into  double  truck  cars,  by  lengthening  them,  a  sufficient 
indication  of  the  general  tendency. 

Welded  Bonds 

Since  the  introduction  of  electricity  on  street  railways  there  has 
been  a  continued  effort  to  reduce  the  losses  on  the  return  circuit 
due  to  imperfect  rail  bonding.  The  advantages  of  a  welded  bond 
are  numerous,  and  include  excellent  mechanical  and  electrical 
contact  with  the  rail,  with  all  the  benefit  which  these  conditions 
secure,  and  ability  to  attach  the  bond  to  any  part  of  the  rail,  viz., 
the  web,  base,  or  below  the  head  or  tram. 
The  Payne  welded  bond,  which  is  manufactured  by  the  Payne 

Welded  Bond  Company,  of  New  York,  is  made  of  copper,  and 
can  be  placed  under  the  fish-plate,  as  shown  in  the  engravings 
on  this  page.  It  has  been  in  use  on  the  Brooklyn  Heights  Rail- 

road for  two  years,  and  it  is  on  100  mile^  of  its  line  to-day.  The 
Payne  bond  is  also  being  used  on  the 
Brooklyn,  Queens  County  &  Suburban  Rail- 

road, and  the  Brooklyn  Bridge. 
Before  its  adoption  the  Brooklyn  Heights 

Company  had  an  exhaustive  series  of  tests 
made  to  determine  its  efficiency.  In  a  test 
made  Feb.  19,  1896,  the  engineer  reports 
that  the  drop  at  the  contact  was  so  small 
that  it  could  not  be  measured  with  a  volt- 

meter reading  as  low  as  .002  volt. 
The  readings  of  a  drop  through  the  con- 

tacts and  copper  with  545  amps,  were  as  fol- 
a  .  lows:  Total  drop,  .053  volts;  drop  through 

copper,  .053  volts;  showing  that  the  drop 
was  due  to  the  resist  ance  of  the  copper,  and 
not  to  the  contacts. 
The  bond  was  also  tested  in  connection 

with  one  of  the  best  known  mechan- 
ically  attached  bonds;    750  amps,  were 

r,,  ,„  passed  through  the  rails  in  each  case,  and WELDED    BONDS       f,    .      .  ,  -  ■  ,  , the  loss  in  volts  read  at  the  joints  by  the 
voltmeter  as  follows: 

Mechanical  bond,  0000  wire,  loss  09  volts 
Two  feet  of  rail  006 
"Welded  bond  and  two  feet  of  rail   .014  " 
Welded  bond  008  " 

The  comparison  with  the  new  mechanical  bond  shows  the 
resistances  stood  as  .008  to  .09;  or  that  the  welded  bond  had  only 
8.8  per  cent  of  the  resistance  of  the  mechanical  bond.  The  latter 
contained  38  oz.  of  copper,  while  the  Payne  bond  weighed  8  oz. 
The  Payne  bond  in  use  on  the  Brooklyn  Heights  Railroad  con- 

sists of  ten  pieces  of  No.  34  copper,  2  ins.  wide  x  5  ins.  long, 
area  of  contact,  2  ins.  x  1  in.  Those  on  the  Brooklyn  Bridge  were 
corrugated  to  allow  for  expansion. 
Judge  Holcomb,  of  the  Circuit  Court  of  the  United  States  for 

the  Eastern  District  of  New  York,  in  a  suit  brought  by  the 
Paynes  for  infringement,  upheld  the  patents,  and  a  decree  was 

entered  to  that  effect,  so  that  the  company's  patents  are  well  es- tablished. 
 ^»   

The  Duplex  Car 

One  of  the  most  interesting  exhibits  at  the  Niagara  Falls  Con- 
vention of  the  American  Street  Railway  Association  was  that  of 

the  "duplex"  convertible  car,  built  by  the  Duplex*  Car  Com- 
pany, of  Boston.  This  car  is  made  on  the  principle  of  the  roll- 

top  desk,  its  sides  running  up  or  down  into  the  roof  in  such  a 
way  as  to  make  the  car  an  open  one  of  the  usual  type  or  a 
closed  one,  at  will.  In  the  roof  the  two  sides  roll  past  each  other, 
and,  the  windows  even  being  jointed,  there  is  practically  no  diffi- 

culty in  making  the  change  quickly,  five  minutes  being  ample allowance. 

From  the  results  shown  at  Niagara  Falls,  duplex  cars  have  been 
ordered  for  various  roads,  among  others,  the  Bergen  County 
Traction  Company,  where  a  car  is  now  in  regular  operation,  with 
results  understood  to  be  entirely  satisfactory.  The  Niagara  Falls 
car  itself  was  sent  to  Newton,  Mass.,  for  a  service  test,  and  has 
been  running  regularly  on  the  line  of  the  Newton  &  Boston 
Street  Railway  Company. 
The  Duplex  Car  Company  has  manufacturing  arrangements 

such  that  it  is  now  able  to  build  on  orders  of  considerable  size 

and  to  make  prompt  deliveries.  The  company's  main  office  is  in New  York. 
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Furnace  for  Burning  Refuse 

The  ability  to  use  ordinary  town  refuse  and  garbage  for  fuel 
in  generating  steam  power  has  been  demonstrated  by  steam  en- 

gineers, but  as  yet  but  little  attempt  has  been  made  in  this  country 
to  apply  the  principle.  On  the  other  hand,  this  fuel  has  been  used 
to  a  considerable  extent  abroad,  showing  the  system  is  quite 
feasible  and  practicable.  The  chief  advantage,  of  course,  lies 
in  the  fact  that  this  material  can  be  usually  secured  from  the  city 
authorities  for  nothing,  or,  in  some  cases,  a  price  might  be  secured 
for  carting  away  and  disposing  of  it. 

To  effectually  destroy  refuse  it  is  necessary  that  complete  com- 
bustion take  place  in  the  furnace,  and  no  gases  or  vapors  distilled 

from  the  freshly  charged  material  should  leave  the  furnace  without 
being  rendered  totally  innocuous;  the  heat  in  the  escaping  gases 
can  then  be  used  for  generating  power.  Messrs.  Meldrum  Broth- 

ers, whose  furnaces  for  low-grade  fuels  were  described  in  the 
May  issue  of  The  Street  Railway  Journal,  having  had  an 
experience  in  burning  low-class  fuels  with  their  patent  system  of 
forced  draught,  and  noting  that  the  results  obtained  in  the 
ordinary  destructor  cells  were  in  the  majority  of  cases  unsatis- 

factory, were  eventually  led  to  make  some  preliminary  tests.  Their 
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COMBUSTION 

AND 

SETTLING CHAMBER 

FIG,  1.-FR0NT  ELEVATION  OF  BOILER  WiTH  REFUSE  DESTROYER 

Many  opinions  have  been  expressed  as  to  whether  the  amount  of 
■power  obtained  warrants  the  increased  outlay  such  a  plant  would 
entail.  Some  have  advocated,  as  the  most  economical  method, 
burning  the  refuse  at  the  temperature  required  to  render  all  fumes 
harmless,  as  the  wear  and  tear  on  the  furnace  is  then  very  small 
and  the  cost  of  repairs  a  minimum.    Until  the  past  two  or  three 

first  attempts  were  made  in  the  ordinary  types  of  Lancashire 
and  Cornish  boilers;  that  the  results  were  satisfactory  the  follow- 

ing test,  made  at  Salford  Sewage  Works,  will  show: 
Boiler — Lancashire,  28  ft.  long,  7  ft.  diameter,  2  ft.  9-in.  flues. 

Fuel  used — Unscreened  refuse.  Duration  of  test — 14  hours  10 min. : 

J CONTAINING  HOPPER 

D 
FIG.  2— PLAN  OF  GRATE  WITH  BOILER  SETTINGS 

years  practically  all  the  furnaces  erected  in  England  have  been 
constructed  on  this  principle.  They  have  in  all  cases  had  a  high 
chimney  to  carry  away  any  fumes  that  escaped  cremation,  but  so 
numerous  were  the  complaints  made  by  those  living  in  proximity 
to  the  works  that  it  was  found  necessary  to  furnish  some  means 
to  abolish  this  nuisance.  To  meet  this  difficulty,  the  fume  cre- 

mator was  invented.  This  consists  of  a  reverberatory  arch  with 
baffle  brick  ribs  projecting  from  it,  serving  to  deflect  the  gases 
on  to  the  top  of  a  red-hot  coke  or  coke  breeze  fire.  This  adds  to 
the  cost  of  destruction  about  6l/2  cents  per  ton  of  refuse. 

Weight  of  unscreened  refuse  burned,  lbs   18,704 
Average  steam  pressure,  lbs   50.5 
Temperature  of  feed  water,  degs.  F   42.9 
Water  evaporated  during  test,  lbs   36,000 
Refuse  burnt  per    hour,   lbs   1,320 
Water  evaporated  per  hour,  lbs   2,540 
Water  evaporated  in  lbs.  per  lb.  of  refuse  from  feed   1.9 
Water  evaporated  per  lb.  of  refuse  from  and  at  212  degs.  F..  2.28 

It  follows  that  to  destroy  a  considerable  quantity  in  this  man- 
ner would  require  an  extensive  outlay  in  plant;  neither  could  it 

be  expected  that  the  high  temperature  necessary  for  the  total  de- 
struction of  the  fumes  could  be  obtained  in  the  ordinary  boiler 
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furnaces,  owing  principally  to  the  large  quantity  of  clinker,  small 
grate  area  and  limited  space  above  grate  level.  Having  satisfied 

themselves  that  power  could  be  obtained  from  ordinary  un- 
screened town's  refuse,  and  that  such  results  had  not  been  pre- 

viously equaled,  they  designed  a  furnace  which  should  destroy  a 
large  quantity  of  refuse  and  conform  with  all  the  requirements  of 
an  efficient  destructor.  Naturally,  there  were  many  preliminary 
difficulties  and  prejudices  to  contend  with.  The  old  type  had  a 
great  hold,  and  many  were  too  incredulous  to  believe  such  results 
as  those  given  could  possibly  be  obtained. 
The  first  destructor  to  generate  steam  as  well  as  consume  the 

refuse  was  erected  at  Rochdale.  It  consisted  of  two  cells,  each 
having  a  grate  area  of  45  sq.  ft.,  which  was  again  divided  into  two 
separate  or  smaller  grates  by  means  of  brick  division  walls  built 
in  the  ashpits  and  carrying  cast  iron  division  Ts — with  their  thin 

FIG.  3 —ARRANGEMENT  OF  FEED  SUPPLY 

edges  level  with  the  top  of  the  firebars.  This  enables  one-half  of 
the  grate  to  be  cleaned  while  the  other  half  is  in  full  work,  con- 

sequently the  temperature  of  the  furnace  is  reduced  very  little, 
and  all  noxious  fumes  mingling  with  the  gases  from  the  in- 

candescent fire  arc  entirely  destroyed.  At  the  back  of  these 
grates,  behind  the  bridge,  is  a  combustion  chamber  common  to 
the  two  cells,  serving  as  a  settling  pit  for  the  fine  dust,  and  in 
which  the  gases  are  further  mixed.  From  this  chamber  the  gases 
are  led  to  the  boilers.  The  latter  are  of  the  Lancashire  type,  one 
to  each  cell,  8  ft.  dia.,  30  ft.  long,  flues  3  ft.  dia.,  set  in  the  ordinary 
method.  The  following  test,  taken  in  the  presence  of  a  well- 
known  engineer,  will  vouch  for  the  efficiency  of  the  plant: 

Blowers  supplied  with  steam  at  55  lbs.  pressure  from  separate 
range  of  boilers. 
Two  destructor  furnaces  on  similar  lines  were  erected  in  front 

of  two  Galloway  boilers  at  the  Sewage  Outfall  Works,  Hereford. 
Here  each  cell  was  separated  entirely,  although  provision  was 
made  to  have  the  combustion  chamber  common  to  both  fur- 

naces if  required.   The  Galloway  boilers  are  each  22  ft.  long,  7  ft. 
dia.,  2  ft.  9  in.  flues,  and  the  steam  generated  is  used  for  pumping 
1,250,000  gals,  of  sewage  effluent  per  day  of  ten  hours,  sludge 
presses,  lime  mixing  and  other  auxiliary  plants.  Tests  made  by  Jno. 
Parker,  the  City  Engineer,  have  satisfied  him  that  the  evaporation 
obtained  is  quite  lYz  lbs.  of  water  per  lb.  of  refuse,  and,  since  the 
furnaces  commenced  working,  no  coal  or  coke  whatever  has  been 
required.     That  the  temperature  is  high  may  be  judged  when  it 
is  stated  that  the  copper  balls  of  a  Siemens  water  pyrometer  were 
melted  in  the  combustion  chamber,  indicating  that  there  was  a 
temperature  of  at  least  2000  degs.  F.     Here  and  also  at  Rochdale 
there  is  a  stalactitic  formation  on  the  brickwork  which  serves  to 
protect  the  structure.  Analyses  of  the  gases  taken  gave  an  average 
of  16  per  cent  by  volume,  though  readings  up  to  20  per  cent  CO2 
were  taken.    These  were  given  by   Arndt's    reconometer  and 
checked  at  the  same  time  by  the  Orset  apparatus.   There  was  also 
an  entire  absence  of  CO.  Forced  draught  on  the  well-known  sys- 

tem of  Meldrum  was  used  in  all  the  previously  mentioned  tests, 
and  the  results  seem  to  prove  that  a  perfect  system  of  forced 
draught  is  absolutely  necessary.    It  is  unnecessary  here  to  enter 
into  the  details  of  this  system,  as  the  reader  may  gain  all  informa- 

tion he  requires  from  the  article  which  appeared  in  the  May  num- 
ber  of  this   paper,   already   referred   to.     So   successful  have 

the  Rochdale  and  Hereford  destructor  plants  proved  that  Meldrum 
Brothers  have  received  orders  to  erect  plants  of  larger  capacity 
from  two  municipal  authorities,  both  orders  being  the  result  of 
deputations  to  see  the  destructors  mentioned.    Both  these  new 
plants  will  be  of  the  construction  shown  in  Figs.  1,  2,  3,  4  and  5, 
and  in  each  case  they  have  to  provide  steam,  one  in  conjunction 
with  the  electric  light  station,  and  the  other  in  pumping  sewage 

effluent.    They   will   have   Meldrum's  patent  simplex  system  of 
grate,  the  construction  of  which  will  be  readily  followed  on  ref- 

erence to  Figs.  1,  2,  3.    The  plant  consists  of  simplex  grate,  Lan- 
cashire boilers,  settling  combustion  chamber,  continuous  tubular 

regenerator,  this  combination  being  termed  a  unit.    The  simplex 
grate  is  divided  into  four  separate  working  grates  by  means  of 
cast  iron  division  boxes  in  the  ashpit,  on  the  top  of  which  are 
carried  the  cast  iron  T  pieces  J.  with  their  thin  edges  level  with 
the  top  of  grate  bars.    Each  portion  of  grate  so  divided  has  sep- 

arate firing  doors;  there  will  also  be  noticed  at  the  end  grate 
a  large  door,  through  which  mattresses,  diseased  carcasses,  etc., 
will  be  charged.    There  is  also  a  portion  of  the  grate  for  about  2 
ft.  in  width  of  the  front  bars  made  to  tip  so  that  all  clinkers  may 
be  raked  through  the  opening  thus  formed  into  the  ashpit  or 

Evaporative  test  of  unscreened  ashpit  refuse  burned  in  Mel- 
drum furnaces  fitted  in  front  of  two  Lancashire  boilers  30  ft.  by 

8  ft.,  with  two  flues  3  ft.  in  diameter,  at  the  Rochdale  Sanitary 
Works,  March  1,  1895: 
Duration  of  test,  hours   6 
Average  steam  pressure,  lbs   113 
Average  temperature  of  feed  water,  degs.  F   53 
Total  water  evaporated,  gals   4,207 
Total  refuse  burned,  tons   11.4 
Total  residue  (clinker),  tons   4.15 
Temperature  in  combustion  chamber  at    4    o'clock,  tested 

with  Siemens'  pyrometer,  degs.  F   1,988 Temperature  at  4:30  after  clinkering  and  feeding   1,290 
"Water  evaporated  per  boiler  per  hour,  gals   350 Refuse  burnt  per  hour,  lbs   1,280 
Water  evaporated  per  lb.  of  refuse  (actual),  lbs   '  1.64 "Water  evaporated  from  and  at  212  degs.  F   1.97 Percentage  of  clinker  to  refuse,  per  cent   36 Moisture  not  known. 

into  a  trolley  introduced  there.  The  spaces  between  the  bars 
will  be  narrow,  about  Y&  in.,  as  is  the  custom  in  this  system  of  forced 
draught.  The  furnace  and  ashpit  fronts  will  be  substantially  con- 

structed, the  ashpit  being  entirely  closed,  so  that  all  the  air  for 
combustion  will  be  supplied  by  means  of  the  steam  jet  blowers 
of  the  Meldrum  type,  projecting  inside  the  cast  iron  division 
boxes,  which  are  carried  by  air  boxes  connected  with  the 
hot  air  conduit  from  regenerator.  The  ashpit  front  has  a  large 
hinged  door,  so  that  an  ash  car  may  be  introduced  to  receive 
the  hot  clinkers,  which  while  cooling  give  up  their  heat  to  the  air 
and  can  afterward  be  wheeled  away  without  inconvenience  to  the 
fireman.  As  an  alternative  to  the  tipping  grate,  the  dead  plate 
may  be  made  to  tip  and  the  clinker  dropped  on  the  ashpit  to  cool. 
With  the  grate  described  it  follows  that  an  evenly  high  tempera- 
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ture  may  always  be  maintained  by  careful  and  systematic  firing, 
one  grate  being  cleaned  while  the  others  are  in  an  incandescent 
and  semi-incandescent  state.  Thus  all  noxious  fumes  must  be  de- 

stroyed, and  no  paper  or  other  light  material  can  pass  unburned 
to  the  chimney.  The  gases  of  combustion  will  pass  over  the 
bridge  into  the  combustion  chamber,  where  the  major  portion  of 
the  dust  will  settle  through  openings  in  the  combustion  chamber 
along  the  flue  tubes  of  the  Lancashire  boiler,  which  is  set  in 
the  ordinary  method.  After  leaving  the  boiler  the  gases  pass 
through  the  regenerator  tubes  to  the  chimney  flue.  This  contin- 

uous regenerator  (Figs.  4  and  5)  is  a  new  departure  in  the  de- 
struction of  refuse.  It  has  proven  successful  in  many  cases,  and 

will,  no  doubt,  be  of  inestimable  benefit  when  the  fuel  is  damp  or 
of  low  calorific  value  and  varying  quality,  as  refuse,  insuring  an 
increased  rate  of  combustion.    It  will  be  constructed  of  a  number 

at  150  lbs.  pressure  than  from  the  feed.  This  heat  storage  ma> 
be  accumulating  during  the  light  load  period  in  readiness  for  a 
heavy  load  period,  which,  extending  over  say  3^2  hours,  would 
materially  increase  the  evaporation,  thus: 
Temperature  of  water  at  215  lbs.  pressure,  abs  388  degs.  F.  165    "  "  "   366 
Heat  units  given  out  due  to  fall  of  pressure  from  215 

lbs.  to  165  lbs.  abs.  =  46.990. 
Maximum  total  weight  of  water,  lbs.  =  22. 
Total  heat  units  given  out  by  water  at  215  lbs.  abso- 

lute, falling  to  165  lbs.  abs.  =  46,900  X  22  =  1,031,800 
Extra  total  heat  of  iron,  52,180  X  .12  X  22  =  137.767 

heat  in  brickwork  setting   137,767 

1,307,334 1.307,334 
858 =  1523  lbs.  extra  evaporation. 

In  addition  to  tin's  there  is  the  heat  stored  in  the  water  between 

FIG.  5. — PLAN  OF  CONTINUOUS  REGENERATOR 

of  cast  iron  tubes  suitably  carried  on  cast  iron  plates,  allowance 
being  made  for  their  free  expansion.  The  gases  from  the  boiler 
pass  down  the  tubes  to  the  chimney  flue.  The  air  to  be  heated 
will  be  drawn  from  the  tipping  floor  overhead,  circulated  around 
the  tubes,  and  be  led  away  to  the  hot  air  conduit,  which  runs 
under  the  ashpit  floor  of  furnace,  suitable  openings  being  left  for 
the  air  to  pass  to  the  air  boxes,  carrying  blowers.  The  engravings 
show  an  overhead  platform  and  portion  of  another  unit.  As  the 
platform  will  be  of  an  ordinary  construction,  it  is  unnecessary  to 
describe  it.  The  method  of  firing  will  be  by  hand,  the  refuse  being 
tipped  from  the  cart  into  the  containing  hopper  (Figs.  2  and  3). 

which  will  have  a  capacity  equal  to  a  day's  supply. 
In  charging  destructors  many  favor  the  hopper  method  of  feed- 

ing on  to  a  drying  hearth,  but  if  it  is  carefully  considered  it  will 
be  seen  that  hand  firing  is  to  be  preferred  at  the  same  time,  and 
gives  the  better  result,  necessitating  only  two  handlings  of  the 
refuse  as  against  three  by  hopper  charging,  viz.,  charging  and 
clinkering  in  the  former  case,  and  charging,  shaking  clown  and 
clinkering  in  the  la.ter. 

It  will  perhaps  be  interesting  to  see  what  power  can  be  ob  ained 
from  a  plant  of  this  type.  The  boiler  adopted  is  of  the  Lanca- 

shire type  (Figs.  4  and  5),  8  ft.  dia.,  30  ft.  long,  and  flues  3  ft.  2 
ins.  in  dia.,  constructed  for  a  working  pressure  of  200  lbs., 
which  is  to  be  reduced  down  to  150  lbs.  The  heating  surface  of 
such  a  boiler  may  be  taken  at  1050  sq.  ft.;  this,  at  a  rate  of  evap- 

oration of  6  lbs.  of  water  per  sq.  ft.  of  heating  surface  will  evap- 
orate 6300  lbs.  of  water  per  hour  from  feed  at  160  degs.  F.,  or 

assuming  20  lbs.  of  steam  per  i.h.p.  will  be  equal  to  315  i.h.p. 
Now  the  grate  area  will  be  95  sq.  ft.  and  the  rate  of  combustion 
may  be  taken  at  about  42  lbs.  per  sq.  ft.  of  grate  under  normal 
working  conditions,  although  no  difficulty  need  be  experienced 
in  increasing  this  up  to  52  lbs.  or  56  lbs.  per  sq.  ft.  of  grate.  If 
the  evaporation  per  pound  of  refuse  be  taken  at  iy2  lbs.  of  water 
per  lb.  at  42  lbs.  per  sq.  ft.  of  grate,  this  would  give  an  evapora- 

tion of  5985  lbs.  of  water  per  hour,  and  if  the  increased  rate  of  56 
lbs.  be  taken  at  the  same  value  the  evaporation  will  be  6175  lbs. 
of  water  evaporated  per  hour. 

It  will  also  be  interesting  to  note  that  if  power  in  excess  of  this 
be  required  and  the  working  pressure  is  taken  at  150  lbs.,  there 
is  an  amount  of  heat  stored  in  the  body  of  water  contained  in 
the  boiler,  the  highest  water  level. being  taken  within  15  ins.  of 
the  boiler  crown  for  200  lbs.  pressure,  which  heat  is  given  out  in 
the  form  of  steam  when  reducing  from  the  200  lbs.  pressure  to 
150  lbs.  There  is  also  the  heat  contained  in  the  water  between 
the  highest  and  lowest  water  gage  levels,  which  is  at  the  tem- 

perature equal  to  150  lbs.  pressure,  viz.,  366  degs.  F.  This  quan- 
tity of  water  will  consequently  require  less  heat  to  evaporate  it 

the  highest  and  lowest  water  levels  at  165  lbs.  pressure  absolute, 
or  366  degs.  F.,  instead  of  feed  perhaps  at  160  degs.  F.,  =  20,563 
(weight  of  water)  X  200  =  4,112,600  heat  units;  20,563  -5-  3J/2  hrs. 

5875  X  200 
—5875  lbs.  water  requiring  less  heat;    —  1368  lbs, 

858 
per  hour,  where  200  —  difference  in  temperature  of  feed  and  water 
in  boiler  already  heated;  858  =  latent  heat  of  steam  at  165  lbs, 
absolute  pressure.  Then  the  evaporation  of  6300  lbs.  of  water 
per  hour  can  be  increased  by  the  heat  and  water  storage  to  8100 
lbs.  water  per  hour. 
The  few  facts  and  figures  submitted  indicate  fairly  conclusively 

that  power  can  be  and  is  obtained  in  large  quantity  from  the 
refuse  of  towns  without  sacrificing  the  efficiency  of  destruction. 
That  the  essential  point  in  the  design  of  such  furnaces  is  sim- 

plicity, absence  of  moving  parts,  as  movable  grates  which  quickly 
clog  and  become  unworkable,  and  a  properly  designed  system  of 
forced  draft,  which  should  be  self-sustained  and  not  rely  on  the 
working  of  machinery  liable  to  breakdown  seems  also  evident. 
These  points  Meldrum  Brothers  claim  to  have  in  their  types  of  de- 

structors, and  the  claim  seems  to  be  justified  by  the  figures  given. 

Mechanical  Stoker 

A  mechanical  stoker  employing  the  underfeeding  principle  is 
manufactured  and  sold  by  the  American  Stoker  Company,  of  New 
York.  In  this  stoker  the  conveyor  pipe  is  placed  immediately  be- 

tween the  coal  hopper  and  communicates  with  it,  the  hopper  in 
turn  communicating  with  the  coal  magazine.  A  screw  conveyor 
or  worm  is  located  in  the  conveyor  pipe  and  extends  the  entire 
length  of  the  magazine.  Immediately  beneath  the  conveyor  pipe 
is  located  the  wind  box,  having  an  opening  beneath  the  hopper. 
At  this  point  is  connected  the  pioing  for  the  air  supply,  furnished 
at  low  pressure  by  a  volume  blower.  The  other  end  of  the  wind 
box  opens  into  the  air  space  between  the  magazine  and  outer  cas- 

ing. The  upper  edge  of  the  magazine  is  surrounded  by  tuyeres 
or  air  blocks,  these  being  provided  with  openings  for  the  discharge 
of  air  inwardly  and  outwardly.  The  American  Stoker  Com- 

pany has  recently  issued  a  very  attractive  and  comprehensive  cat- 
alogue, which  will  be  sent  upon  application.  The  catalogue  fully 

describes  and  illustrates  this  appliance. 

Negotiations  are  in  progress  whereby  the  tramways  of  Nice. 
Villefranche,  Monaco  and  Mentone  will  be  worked  together  and 
equipped  as  one  electrical  tramway,  thus  joining  together  the 
most  popular  winter  resorts  qf  the  Riyier^, 
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New  Track  Drill 

The  Michigan  Manufacturing  Company,  of  Ypsilanti,  Mich.,  is 
placing  upon  the  market  a  new  track  drill,  which  will  drill  a 
straight  or  tilting  hole  from  the  smallest  possible  size  to  1  in.  in 
diameter,  and  on  actual  work  this  machine  has  drilled  three  ̂ >-in. 
holes  in  %-in.  web  in  1  minute  and  4  seconds,  and  on  a  road  re- 

cently constructed  one  man  with  this  machine  drilled  6500 
13-32-in.  holes  for  bond  wire  in  65-lb.  T  rail  in  nine  days.  The 
drill  is  known  as  Sweet's  track  drill. 

This  device  is  designed  to  be  locked  over  the  rail  from  either 

New  Extra  Heavy  Moulding  Machine 

The  moulding  machine  illustrated  herewith  is  one  of  recent  de- 
sign, and  is  claimed  to  be  exceptionally  strong  and  substantial  in 

all  of  its  working  parts.  It  is  manufactured  by  J.  A.  Fay  &  Com- 
pany, of  Cincinnati,  Ohio.  The  framing  is  massive,  and  all  the 

joints  planed  and  accurately  fitted  and  bolted  together.  The  bed 
is  wide  and  heavy,  and  is  gibbed  to  the  frame  with  provision  for 
taking  up  wear,  and  it  is  raised  and  lowered  by  means  of  three 
screws,  two  inside  the  frame  and  one  outside,  supporting  the  bed 
at  the  front,  rendering  it  easy  of  adjustment.    When  set  to  any 

NEW  EXTRA  HEAVY  MOULDING  MACHINE 

tnc  inside  or  outside,  and  when  it  is  necessary  to  allow  cars  to 
pass  the  drill  can  be  thrown  over  on  to  the  balance  wheels  shown 
in  the  illustration,  giving  a  clearance  of  29  ins.  The  balance 
wheels  can  also  be  used  as  trucks  when  the  machine  is  moved,  and 
this  is  an  advantage  which  will  be  appreciated  by  both  operator 
and  contractor.  The  height  of  the  drill  is  32  ins.;  length  over  all, 
29  ins.;  diameter  of  balance  wheels,  25  ins.;  weight,  complete, 
160  lbs. 

NEW  TRACK  DRILL 

The  handles  of  both  balance  wheels  are  adjustable  for  high  or 
low  speeds,  and  the  machine  can  be  set  five  times  without  mov- 

ing, giving  a  total  drill  distance  of  6l/2  ins.  The  drill  used  is  the 
standard  Morris  taper  shank,  for  girder  rails  a  7^-in.  drill  being 
used,  and  for  T  rails  a  gVs-in.  drill.  The  Sweet's  track  drill  is 
fitted  with  a  new  type  of  bearing,  which  has  been  carefully  de- 

signed, and  which  the  manufacturers  think  will  give  entire  Satis- 
faction. 

required  position  it  is  clamped  securely  by  a  lever  in  front.  The 
adjustable  throat  piece  is  located  beneath  the  main  cutter  head 
to  admit  of  working  cutters  the  full  thickness  of  the  material. 
The  extension  after  the  lower  cutter  head  is  hinged  and  swings 
aside  when  it  is  necessary  to  adjust  or  sharpen  the  knives,  and 
it  also  swings  down  for  the  same  purpose  when  material  is  on 
the  bed. 

The  cutting  spindles  are  large  in  diameter,  and  run  in  long  bear- 
ings. They  are  lead  ground,  and  each  one  is  fitted  regularly  with 

a  four-side  slotted  steel  forged  head  and  pair  of  straight  knives. 
The  feeding  mechanism  consists  of  four  rolls,  two  above  the  bed 
and  two  in  it,  all  driven  by  a  powerful  system  of  expansion  gear- 

ing. The  upper  rolls  are  mounted  in  strong  frames,  and  always 
raise  parallel  with  the  bed,  and  are  weighted  to  secure  uniform 
pressure.  Four  speeds  of  feed  are  provided,  namely,  10  ft.,  16  ft., 
24  ft.  and  36  ft.  per  minute. 

Testing  Car  Wheels 

The  P.  H.  Griffin  Machine  Works,  of  Buffalo,  N.  Y.,  have  re- 
cently issued  a  pamphlet  which  contains  very  interesting  in- 

formation as  to  the  methods  of  testing  car  wheels  before  they 
leave  the  foundry.  One  of  the  most  interesting  tests  is  the  one 
called  for  in  the  German  state  railway  specifications.  In  this  test 
the  wheel  is  placed  in  a  horizontal  position  on  wooden  blocks 
which  are  supported  by  heavy  iron  and  stone  foundations. 
The  hub  is  carefully  bored,  and  in  it  are  placed  conical  steel  sec- 

tions with  an  interior  steel  wedge  having  a  taper  of  1  in  20,  all 
machined  and  accurately  fitted.  The  wedge  is  driven  home  by 
dropping  a  weight  of  440  lbs.  from  varying  heights,  commencing 
at  i1/?  meters  (about  5  ft.),  and  increasing  by  half-meters  to  4 
meters  (13  ft.  1  in.),  the  object  being  to  burst  the  wheel.  The 
specifications  require  the  wheel  to  stand  six  blows  in  succession 
without  bursting.  The  test  called  for  in  the  Belgian  state  rail- 

way specification  is  also  interesting.  This  test  is  intended  for 
steel-tired  wheels.  The  wheel  is  placed  upright  on  heavy  iron  and 
stone  foundations,  and  a  weight  of  2200  lbs.  is  dropped  from  vary- 

ing heights,  beginning  at  y2  meter  (1  ft.  7  in.),  and  increasing 
by  half-meters.  The  wheel  is  required  to  stand  five  blows  in  this 
way  without  breaking  in  pieces.  The  pamphlet  also  contains  a 
description  of  the  Pennsylvania  Railroad  thermal  test,  which  is  un- 

usually severe.  This  test  requires  that  the  wheel  be  laid  flange 
down  in  the  sand,  and  a  channel  way  1^2  ins.  wide  and  4  ins.  deep 
be  moulded  with  green  sand  around  the  wheel.  The  tread  of 
the  wheel  must  form  one  side  of  this  and  the  flange  part  of  the 
bottom.    The  channel  way  is  then  filled  to  the  top  with  molten 
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cast  iron.  Two  minutes  later  an  examination  of  the  plates  is  to 
be  made.  The  wheel  to  be  accepted  must  not  be  broken  in  pieces, 
and  cracks,  if  any,  must  not  extend  through  the  tread.  A  number 
of  other  tests  are  also  described. 
The  pamphlet  also  contains  several  interesting  records  which 

were  made  by  Griffin  wheels  under  these  different  tests.  In  all 
cases  the  wheels  were  found  to  exceed  the  requirements  which 
were  demanded. 

Lap-Jointed  Track 

The  joint  problem  is  undoubtedly  one  of  the  most  important 
which  faces  railway  managers,  and  the  wasted  energy  and  repairs 
to  rolling  stock  and  motors  caused  by  defective  track  joints  make 

heavy  demands  upon  the  company's  treasury  and  the  good  temper of  the  traveling  public.  Among  the  methods  proposed  to  obviate 
this  trouble  is  the  lap  joint.  A  track  made  on  this  principle  does 
not  present  at  any  one  place,  as  with  the  ordinary  fish-plate  con- 

struction, a  complete  break  in  the  carrying  girders  which  make 
up  the  supporting  structure  of  an  electric  railway  track,  and  so 
avoids  the  break-down  possible  at  such  points. 

renewals  do  not  require  the  scrapping  of  any  considerable  quantity 
of  metal.  Expansion  and  contraction  are  fully  provided  for,  and 
the  total  weight  of  the  construction  is  no  more  than  with  the 
ordinary  single  web  pattern  of  rail.  Fig.  2  shows  a  modification 
of  the  system  adapted  to  T-rail  construction. 
The  system  of  laying  the  track  is  as  follows:  Longitudinal 

trenches  18  ins.  wide  and  1  in.  deeper  than  the  depth  of  the 
rail  are  excavated  to  receive  the  base  plate,  and  a  narrow 
lateral  trench  every  6  ft.  for  the  tie  bars.  This  avoids  the  expense 
of  deep  excavating  the  width  of  timber  ties,  an  important  item. 
The  base  plates,  with  uprights,  are  then  placed  in  position  in  the 
trenches,  3  ft.  apart;  then  a  flange  rail  30  ft.  in  length,  the  fool 
resting  on  the  base  plate,  and  the  tram  resting  on  the  face  of  the 
upright,  followed  by  a  series  of  30-ft.  flange  rails,  are  put  in  place. 

Cross  Section  at  Joint  or  Be  am  Rail 

FIG.  1. — END  OF  TIE  BAR FIG.  2.— CROSS  SECTION  OF  T  RAIL  AT  BASE  PLATE 

FIG.  4.— WEDGE  KEY 

FIG.  3 —PERSPECTIVE  VIEW  OF  RAIL  AND  BASE  PLATE FIG.  5.— CROSS  SECTION  OF  GIRDER  RAIL  AT  BASE  PLATE 

The  best  known  advocate  of  the  system  in  this  country  is  T.  H. 
Gibbon,  whose  early  invention  in  this  line  gave  the  first  all-metal 
track  laid  on  this  continent,  at  Fulton,  N.  Y.,  1885,  and  still  doing 
service.  His  duplex  rail  and  cast  iron  chair  system,  brought  out 
in  1892,  is  still  in  use  in  Astoria,  Brooklyn,  N.  Y.,  Baltimore,  New 
Orleans  and  other  cities,  and  the  lap-joint  system,  composed  of 
all  rolled  steel,  which  is  his  latest,  contains  a  number  of  points  of 
improvement. 
The  system  consists  essentially  of  the  use  for  a  track  rail  of  two 

members,  a  head  rail  and  a  tram  rail,  as  shown  in  Fig.  3,  which  is 
the  style  adapted  for  the  ordinary  girder  type  of  rail  head.  These 
members  are  rolled  in  30  ft.  or  other  convenient  lengths  and 
break  joints.  Ties  are  discarded,  and  the  rail  rests  upon  steel 
base  plates,  which  carry  a  third  upright  supporting  member,  which 
is  keyed  to  the  plate,  and  butts  up  against  the  lower  flange  of  the 
tram  rail,  as  shown.  The  construction  is  then  tied  together  by 
tie  bars  every  6  ft.  The  tie  bars  are  notched  to  gage,  and  are 
held  in  place  by  wedge  keys,  avoiding  all  use  of  bolts  and  nuts. 
The  keys  are  of  soft  steel,  and  after  being  driven  in  place  the 
ends  are  turned  over  so  they  cannot  work  loose. 

The  base  plates  are  concave  on  the  under  sides,  and  so  compress 
the  earth  as  weight  is  put  upon  them;  this  prevents  them  from 
slipping. 
The  system,  it  will  be  seen,  has  in  actual  number  far  fewer  pieces 

than  with  the  ordinary  joint-plate  construction,  when  the  bolts 
and  nuts  of  the  latter  are  considered,  hence  is  simpler,  and,  as 
the  tie  bars  are  cut  to  any  required  gage,  there  is  no  danger  of 
the  track  getting  out  of  line.  Any  part  subject  to  special  wear, 
such  as  the  head,  can  be  replaced  easily  if  desired,  hence  track 

The  next  step  is  that  of  placing  the  30-ft.  head  rails  on  the  flange 
rail.  After  the  two  sections  of  the  rails  on  both  sides  of  the  track 
are  in  proper  position  the  notched  tie  bars  are  passed  through 
the  mortises  in  the  rail  and  upright  and  hooped  thereto,  then  keys 
are  driven  over  the  tie  bars,  through  the  mortises  in  rails  and 
upright,  and  all  the  parts  are  locked  together.  Finally  the  con- 

structor lines  and  tamps  up  the  base  plates,  firmly  filling  the  hol- 
low, and  the  track  is  complete. 

The  special  work  is  either  made  up  or  solid,  as  may  be  de- 
sired. In  the  latter  case  cast  steel  with  hardened  centers  or  other 

styles  of  solid  special  work  may  be  used,  so  arranged  that  the  rail 
lap  joints  even  at  the  frogs  and  crossings.  The  system  is  being 
placed  on  the  market  by  the  Lap  Joint  Railway  Track  Company, 
of  New  York. 

A  Well  Designed  Steam  Engine  Indicator 

The  Crosby  Steam  Gage  &  Valve  Company,  of  Boston,  Mass., 
has  had  upon  the  market  for  some  time  a  steam  engine  indicator 
which  was  designed  to  meet  the  requirements  of  modern  practice. 
The  manufacturers  of  this  indicator  think  that  to  obtain  trustwor- 

thy results  on  a  high  speed  engine  an  indicator  must  have  extreme 
lightness,  a  nice  adjustment  of  all  the  moving  parts  and  fine  work- 

manship. To  these  indispensable  qualities  should  be  added  sim- 
plicity of  construction  and  convenience  of  manipulation.  All 

these  requirements  are  claimed  to  be  included  in  the  Crosby  in- 
dicator. 
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Electric  Locomotives  for  Hauling;  and  Switching  Purposes 

A  striking  instance  of  economy  in  actual  money  and  elimina- 
tion of  trouble  and  delay  induced  by  supplanting  a  steam  haulage 

service  with  electric  traction  is  afforded  by  the  installation  recent- 
ly made  by  the  General  Electric  Company  for  the  Arlington  Mills, 

Lawrence,  Mass.  These  mills  have  about  2  miles  of  track  run- 
ning from  the  main  line  of  the  Boston  &  Maine  Railroad  into  the 

yards  and  throwing  off  spurs  into  the  alleys  between  the  different 
buildings.  Previous  to  the  change  to  electrical  service  the  haul- 

age of  the  entire  output  of  the  mills  to  the  main  line,  the  haulage 

sion  to  the  more  powerful  locomotive  to  enable  it  to  handle  heavy 
loads,  about  six  tons  extra  is  placed  on  the  platform. 

Perhaps  the  most  interesting  feature  is  the  comparison  between 
the  cost  of  the  electric  plant  and  the  expense  formerly  entailed  by 
the  use  of  the  superseded  steam  locomotive.  The  cost  of  the  en- 

tire electric  plant  was  very  little  in  excess  of  one  year's  rental  of 
the  steam  locomotive.  No  more  men  are  employed  about  the 
electric  locomotive,  the  labor  cost  has  not  risen  and  the  consump- 

tion of  coal  is  scarcely  felt  on  the  main  plant.  Furthermore,  the 
plant  being  always  ready,  cars  may  be  shifted  at  any  time  during 
the  day  or  night. 

Annual  Election  of  the  Siemens  &   Halske  Company 

The  annual  meeting  of  the  stockholders  of  the  Siemens  & 
Halske  Electric  Company  of  America,  was  held  on  June  16,  at 
their  offices,  Monadnock  Block,  Chicago.  Nearly  the  entire  cap- 

ital of  the  company  was  represented  at  the  meeting  and  the  follow- 
ing gentlemen  were  elected  directors  of  the  company:  Charles  T. 

Yerkes,  Martin  Maloney,  Jno.  R.  Bartlett,  R.  Suydam  Grant, 
Charles  E.  Yerkes,  E.  A.  Moore,  B.  W.  Grist,  Howland  Coit  and 
W.  L.  Elkins,  Jr.  The  new  board  of  directors  was  organized,  and 
the  following  gentlemen  were  elected  officers  of  the  company: 
Charles  E.  Yerkes,  president;  W.  T.  Block,  secretary  and  treas- 

urer; C.  F.  Marlow,  assistant  secretary  and  assistant  treasurer; 
B.  W-  Grist,  general  manager.  The  following  gentlemen  com- 

pose the  executive  committeee:  Martin  Maloney,  Charles  E. 
Yerkes  and  J.  R.  Bartlett. 

An  Electric  Railway  Near  London 

The  Electricitats-Gesellschaft  Wandruszka  &  Cie,  of  Berlin,  the 
general  European  agents  for  the  Steel  Motor  Company,  and  John- 

son Company,  in  Johnstown  and  Lorain,  Pa.,  U.  S.  A.,  have  re- 
cently built  and  are  operating  an  electric  railway  in  "Alexandra 

Park,"  situated  in  the  north  of  London,  near  "Wood  Green,"  a 
station  of  the  Great  Northern  Railway.  The  road  was  opened  for 
traffic  on  May  15,  1898,  and  the  results  of  operation  thus  far  have 
been  very  satisfactory  to  the  public  and  to  the  owners. 

The  line  is  one-half  mile  long  and  four  motor  cars,  each  having 
a  seating  capacity  of  fifty  persons,  are  in  operation.  The  average 
receipts  up  to  the  present  time  have  been  about  $60  per  day,  a  re- 

sult which  is  very  gratifying. 

FIG.  2.— PLATFORM  CAR  LOCOMOTIVE— LAWRENCE,  MASS. 

FIG   1. — BOX  CAR  ELECTRIC  LOCOMOTIVE— LAWRENCE,  MASS. 

of  the  material  from  building  to  building  as  well  as  the  necessary 
switching  about  the  yards,  was  done  by  a  steam  locomotive  rent- 

ed from  the  railroad.  For  this  service  the  Arlington  Mills  paid 
an  annual  rental  of  several  thousand  dollars,  and  were,  moreover, 
frequently  put  to  great  inconvenience  and  delay  on  account  of  the 
unavailability  at  times  of  any  locomotive. 
The  electrical  installation  consists  of  a  small  generating  plant 

and  two  electric  locomotives,  one  of  the  box  type  and  the  other  a 
platform  car.  The  generating  plant  consists  of  a  standard  G.  E. 
75-k.w.  500-volt  railway  generator  driven  by  belt  from  an  Arming- 
ton  &  Sims  high  speed  engine.  The  generator  readily  answers 
all  calls  upon  it  with  absolutely  no  heating  or  sparking,  although 
it  is  occasionally  subjected  to  very  heavy  overloads  when  both 

cars  are  handling  a  train  of  more  than  the  usual  number  of  loaded 
cars. 
The  box  car  locomotive  used  for  hauling  material  about  the 

yards  is  shown  in  Fig.  r,  and  is  equipped  with  two  G.  E.  800-27- 
h.p.  motors  and  series-parallel  controllers.  The  platform  locomo- 

tive is  used  to  haul  trains  of  loaded  cars  from  the  yards  to  the 
main  line,  and  empty  cars  from  the  line  to  the  mill  tracks,  and  to 
do  all  the  drilling  in  the  yards.  The  equipment  of  this  locomotive 
consists  of  two  50-h.p.  G.  E.  1200  motors,  with  the  necessary  se- 

ries-parallel controllers.  In  hauling  heavy  trains  it  is  assisted  by 
the  box  car  locomotive.  Together  they  are  able  to  handle  trains 
of  thirty  to  forty  empty  cars,  or  twelve  to  fourteen  loaded  cars, 
with  comparative  ease  and  celerity.    To  give  the  necessary  adhe- 

The  road  is  double  track  and  of  standard  gage,  and  center-pole 
construction  is  employed  to  support  the  overhead  wires.  The 
average  gradient  of  the  total  line  is  1  ft.  in  13  ft.  The  motor-cars 
are  fitted  with  double  equipments  of  Steel  motors,  type  18.  The 
company  operates  its  own  power  house,  which  is  equipped 
throughout  in  duplicate,  one-half  of  the  plant  being  held  in  re- serve. 

The  Thomson-Houston  Electrical  Company,  of  the  Mediter- 
ranean, has  been  formed,  with  a  capital  of  S.ooo.ooof.  This  com- 

pany proposes  to  work  in  Italy,  Greece,  Spain,  Portugal,  and 
their  colonies. 



July,  1898  ] STREET  RAILWAY  JOURNAL. 409 

Forged  Steel  Split  Axle  Gears. 

In  the  accompanying  engravings  is  shown  a  forged  split  axle 
gear  which  is  manufactured  under  patents  by  the  Duquesne  Forge 
Company,  of  Pittsburgh,  Pa.  The  method  of  making  these  wheels 
is  briefly  as  follows: 
The  flange  or  the  of  the  wheel  is  a  rolled  steel  channel  section; 

these  are  produced  from  large  steel  ingots,  one-third  of  the  ma- 
terial of  which  is  discarded,  thereby  giving  a  rolled  section  with 

a  large  amount  of  work  and  thoroughly  homogeneous.  The  ad- 
vantage in  thus  procuring  tires  of  uniform  quality  is  apparent. 

The  class  of  material  used  in  the  tires  has  been  determined  after 
careful  examination  of  other  wheels  which  have  given  the  best 
service  and  longest  life. 

Fig.  1  shows  a  cross  section  of  the  steel  channel  bar,  together 
with  one  of  these  channel  sections  as  it  comes  from  the  dies,  bent 
to  the  desired  curvature.  Fig.  2  shows  the  steel  cross  arms  em- 

ployed in  making  these  wheels,  and  also  shows  one  of  these  arms 
bent  under  the  hammer.  Such  a  test  will  certainly  convince  the  most 
careful  manager  that  any  possibility  of  breaking  arms  which  will 
submit  to  such  a  test  is  altogether  removed.  Fig.  3  shows  the 
combination  of  tire  and  cross  arm  in  Figs.  1  and  2.  These  cross 
arms  are  placed  in  position  after  the  tire  shown  in  Fig.  1  comes 
from  the  dies.  They  are  forced  into  position  and  permanently  set 
at  the  hammer;  when  the  forging  cools  these  cross  arms  are 
practically  iron,  and  iron  at  the  joints,  and  held  so  tightly  in  posi- 

tion that  they  can  only  be  removed  by  reheating  the  tires.  These 
sections  are  next  taken  to  machines  and  faced  off,  after  which  they 
are  placed  in  special  machines,  where  each  section  is  bored  and 

FIG.  1.- STEEL  CHANNEL  BAR  FIG.  2 

countersunk,  after  which  bars  of  j4-in.  cold  rolled  steel  are 
driven  through  them  and  headed  up,  as  shown  in  Fig.  3;  the  joint 
thus  secured,  first  by  sinking  the  cross  arms  into  the  tires,  and 
second  by  these  finished  rivets  driven  cold  with  a  strong  driving 
fit,  makes  a  joint  which  is  solid  beyond  question  and  which  cannot 
be  disturbed  in  service.  These  joints  have  been  submitted  to  the 
most  severe  tests  undei  heavy  hammers  without  disturbing  them, 
and  it  is  said  that  wheels  which  have  been  in  operation  fifteen 
months  are  as  tight  as  when  first  put  on  the  car.  Fig.  4  shows 
the  wheel  complete  and  ready  for  service.  The  manufacturers  of 
these  wheels  claim  many  advantages  for  them,  the  chief  of  which 
are  the  following: 
The  wheels  are  stronger  and  15  to  20  per  cent  lighter  than  cor- 

responding cast  wheels.  Owing  to  the  manner  in  which  they  are 
made,  it  is  impossible  to  have  defects  in  the  tires,  which  are  uni- 

form in  quality,  whether  furnished  in  large  or  small  lots,  and  will 
wear  evenly.  The  absence  of  the  two  extra  spokes,  present  in  all 
cast  wheels,  is  more  than  compensated  for  in  the  additional 
strength  in  this  wheel  by  its  depth  of  flanges  in  the  tire  section; 
besides  it  is  claimed  the  absence  of  the  spokes  gives  greater  free- 

dom in  use  of  the  wrench  in  adjusting  the  wheels  on  the  axles. 
The  manufacturers  say  that  by  actual  test  it  has  been  found  that 
these  wheels  make  less  noise,  when  in  motion,  than  a  casting. 
The  first  wheels  put  in  service,  after  more  than  a  year's  steady 

running,  show  scarcely  any  wear  and  tear,  and  the  manufacturers 
expect  that  the  wearing  qualities  will  prove  superior  to  the  best 
casting  that  can  be  made  on  account  of  the  ability  to  secure  the 
same  uniform  quality  of  material  in  the  teeth  at  all  times. 

Another  Engineering  Corps 

Captain  G.  A.  Hurd,  mechanical  engineer,  the  well  known  rep- 
resentative of  the  Crane  Company,  of  Chicago,  has  applied  to  the 

Adjutant  General,  United  States  Army,  for  permission  to  raise  a 
regiment  of  engineer  troops.    Captain  Hurd  writes  that  he  has  the 

major  part  of  seven  companies  enlisted  and  as  soon  as  the  War 
Department  gives  him  authority  to  proceed  will  have  no  difficulty 
in  securing  the  required  number  of  men.  Captain  Hurd  has  had 
a  wide  military  experience,  having  been  an  officer  in  State  and  in- 

dependent organizations  for  twenty-two  years.  He  organized  and 
drilled  the  famous  Aurora  Zouaves,  who  have  never  been  defeat- 

ed but  once  in  the  numerous  interstate  competitive  drills  since 
1887  (the  year  of  their  organization).  He  is  also  an  officer  in 
Company  D,  Third  Infantry,  Illinois  National  Guard,  which  com- 

pany is  now  at  the  front  under  Colonel  F.  D.  Bennet,  of  Joliet. 

New  3000-K.W.  Generator  for  Boston 

The  Boston  Elevated  Railway  Company  has  contracted  with  the 
Walker  Company,  of  Cleveland,  to  furnish  it  with  the  largest  rail- 

way generator  yet  built — a  generator  capable  of  delivering  in  reg- 
ular service  6000  amps,  at  a  voltage  of  550,  and  capable  of  deliver- 

ing upon  overload  about  9000  amps.  The  generator  will  be  rated 
at  3000-k.w.,  and  will  be  direct-connected  to  a  5000-h.p.  engine. 
It  will  have  twenty-four  poles,  will  stand  20  ft.  high,  and  will 
weigh  300,000  lbs.  Its  armature  will  be  15  ft.  in  diameter,  and 
will  alone  weigh  125,000  lbs.  The  commutator  will  have  1200 
bars,  each  2  ft.  long  and  4  ins.  deep,  and  the  armature  shaft  will 
be  3  ft.  in  diameter.  The  unit  will  run  at  75  r.p.m.  The  machine 
will  have  an  adjustable  compound  winding,  by  which  its  rate  of 
over  compounding  may  be  changed  at  will  to  provide  for  variable 
loads  at  different  times  of  the  day. 

FIG.  3— CROSS  ARM  AND       FIG.  4. — WHEEL  COMPLETE 
TREE  COMBINED 

Altogether  this  machine  will  represent  a  development  in  rail- 
way practice  to  higher  things  than  have  yet  been  attained,  and 

the  best  results  are  expected.  The  contract  was  placed  with  the 
Walker  Company  after  a  careful  inspection  by  the  engineers  of 
the  Boston  Elevated  Railway  Company  of  the  large  Walker  gen- 

erators in  the  Kent  Avenue  station,  in  Brooklyn,  which  have  been 
giving  very  good  service.  These  generators  were  put  through 
some  of  the  severest  tests  possible  to  devise,  such  as  breaking  cir- 

cuit instantly  on  full  load,  and  no  trouble  whatever  was  found,  the 
brushes  even  remaining  practically  sparkless  at  the  break. 

New  Car  Trust 

Tate  &  Jones,  of  Pittsburgh,  Pa.,  have  made  an  arrangement  with 
a  trust  company  whereby  they  are  enabled  to  extend  to  electric 
railways  the  services  of  a  car  trust  in  financing  the  purchase  of 
rolling  stock.  Car  trusts  of  this  kind  have  been  in  operation 
among  steam  railroad  companies  for  a  long  time,  and  the  same 
general  plan  with  certain  modifications  is  now  to  be  put  in  opera- 

tion for  street  railway  companies.  The  trust  will  enter  into  an 
agreement  with  a  street  railway  company  desiring  to  purchase 
cars  to  pay  cash  for  the  cars  to  be  bought,  taking  on  their  deliv- 

ery the  obligation  of  the  road  for  the  same  and  attaching  a  small 
name  plate  on  each  car,  truck  and  motor,  showing  that  the  own- 

ership rests  in  the  trust,  the  road  agreeing  to  make  a  payment  to 
the  trust  of  at  least  10  per  cent  of  the  purchase  price  on  delivery 
of  the  equipment  and  monthly  instalments  extending  over  a  period 
of  two  or  three  years  to  complete  the  payment,  with  interest  at  6 
per  cent  on  the  deferred  amounts.  For  their  service  the  trust 
will  charge  10  per  cent  of  the  purchase  price.  When  considera- 

tion is  taken  of  the  cost  in  keeping  in  repair  worn  or  obsolete 
types  of  equipment  and  the  manifold  advantages  in  the  way  of 
better  schedules,  increased  patronage,  etc.,  that  new  equipment 
always  brings,  it  would  seem  that  any  road  can  well  afford  to  re- 

new or  extend  its  rolling  stock  on  the  above  plan.  The  promoters 
of  the  plan  will  be  glad  to  furnish  further  information  and  details. 
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A  Patent  Decision 

Judge  Lacombe,  of  the  United  States  Circuit  Court  for  the 
Southern  District  of  New  York,  on  May  26  handed  down  a  de- 

cision in  a  plea  for  a  preliminary  injunction  in  the  case  of  the 
Consolidated  Car  Heating  Company  vs.  the  Gold  Car  Heating 
Company  for  infringement  of  the  electric  heater  patent  of  the 
former  company. 
The  injunction  is  suspended  until  Nov.  1,  until  which  time  the 

defendants  are  required  to  give  bonds  in  the  usual  form. 

Personals 

MR.  J.  BERNARD  BROPHY  has  recently  resigned  from  the 
Staten  Island  Electric  Railroad  Company. 
MR.  PAUL  SEEVERS,  superintendent  of  the  Muscatine  (la.) 

Electric  Railway  Company,  has  resigned  his  position. 

MR.  R.  C.  BROWN  has  left  the  Halifax  (Can.)  Electric  Tram- 
way and  has  accepted  the  position  of  assistant  chief  engineer  of 

the  Metropolitan  Street  Railway,  of  New  York. 

MR.  R.  E.  RAND  has  arrived  in  New  Brunswick,  N.  J.,  to 
take  up  his  position  as  superintendent  of  the  Brunswick  Trac- 

tion Company. 

COL.  A.  C.  WOODWORTH,  president  of  the  Consolidated 
Car  Fender  Ccmpany,,of  Providence,  R.  I.,  is  making  an  extended 
Western  trip. 

MR.  I.  R.  NELSON,  superintendent  of  the  Milwaukee,  Racine 
&  Kenosha  Electric  Railway,  has  resigned  that  position  and  is 
succeeded  by  Mr.  John  Blott,  of  Cleveland. 

MR.  W.  E.  PEGGS,  for  some  time  past  connected  with  the 
Niagara  Falls  &  Lewiston  Electric  Railroad,  is  now  with  th* 
Lewiston  &  Youngstown  Frontier  Railroad  Company. 
MR.  CHAS.  N.  WILCOXON  has  resigned  his  position  as 

general  manager  of  the  Citizens'  Railway  Company,  of  Muncie, 
Ind.,  and  has  been  appointed  manager  of  the  Decatur  (111.)  Strerr 
Railway  Company. 

MR.  J.  W.  GARDNER,  recently  connected  with  the  Stirling 
Boiler  Company,  and  for  a  long  time  Western  manager  for  Man- 

ning, Maxwell  &  Moore,  has  accepted  a  position  in  the  sales 
department  of  the  Sargent  Company,  Chicago,  111. 
MR.  F.  C.  ARMSTRONG,  the  well  known  Canadian  electrical 

engineer,  has  recently  severed  his  connection  with  the  Canadian 
General  Electric  Company,  and  has  joined  the  staff  of  Dick,  Kerr 
&  Company,  of  London,  which  city  he  will  make  his  headquarter"! 
MR.  A.  A.  ANDERSON  has  been  elected  manager  of  the 

Trumbull  Electric  Railroad,  connecting  Niles  and  Warren.  Mr. 
Anderson  is  also  general  manager  of  the  Mahoning  Valley  Rail- 

way Company,  of  Youngstown,  O.,  and  will  continue  to  operate 
both  roads. 

MR.  F.  H.  TALBOT,  formerly  superintendent  of  the  mechani- 
cal and  electrical  departments  of  the  shops  of  the  Lake  Street  Ele- 

vated Railroad,  Chicago,  has  connected  himself  with  the  Walker 
Company  as  constructing  engineer,  and  now  has  charge  of  the 
equipment  of  the  new  motor  cars  of  the  Metropolitan  West  Side 
Elevated  Railroad. 

MR.  CHARLES  E.  A.  CARR.  manager  of  the  London  (On- 
tario) Street  Railway  Company,  has  just  been  appointed  to  the 

position  of  manager  of  the  Montreal  Park  &  Island  Railway. 
Mr.  Carr  has  made  a  splendid  record  in  London,  and  the  Mon- 

treal Park  &  Island  Railway  Company  is  to  be  congratulated  on 
securing  his  services. 

MR.  DANIEL  COOLIDGE,  of  the  Johnson  Company,  whose 
home  is  at  Elyria,  O.,  was  married  June  1  to  Miss  Lillian  Rosen- 
steel,  of  Johnstown,  Pa.  The  couple  will  visit  many  of  the  prin- 

ciple cities  in  the  East  and  will  then  make  their  home  in  Elyria. 
The  many  friends  of  Mr.  Coolidge  and  his  wife  extend  to  them 
their  heartiest  congratulations. 
MR.  I.  E.  WINSLOW,  engineer  of  the  New  General  Traction 

Company,  of  London,  has  been  spending  a  brief  vacation  in  Amer- 
ica. The  New  General  Traction  Company  is  the  owner  of  valu- 
able tramway  properties  and  concessions  in  Coventry  and  Nor- 

wich, England,  and  upon  these  two  systems  electric  traction  is 
being  introduced  as  rapidly  as  possible. 

MR.  H.  C.  GARFIELD,  superintendent  of  the  Greenfield  & 
Turner  Falls  Street  Railway  since  that  road  was  opened,  tendered 
his  resignation  and  will  accept  the  position  of  superintendent  of 

the  Pittsburg  &  Suburban  Street  Railway  Company.  Mr.  Gar- 
field has  been  very  popular  in  Greenfield,  and  received  a  number  of 

tokens  of  the  esteem  in  which  he  is  held  upon  his  departure. 

MR.  R.  H.  IRVINE,  who  has  had  charge  of  the  Lock  Haven 
(Pa.)  Electric  Railway  since  its  construction,  has  resigned  his  po- 

sition and  will  go  to  St.  Louis,  Mo.,  where  he  will  assume  control 
of  the  construction  of  extensive  lines  of  electric  road.  Mr.  Irvine 
was  very  successful  in  his  management  of  the  street  railway  at 
Lock  Haven,  and  his  departure  is  very  much  regretted  by  the 
officers  and  employees. 

MR.  GEORGE  F.  CHAPMAN,  who  for  some  time  has  been 
superintendent  of  the  Elizabeth  division  of  the  Consolidated 
Traction  Company  of  Jersey  City,  now  leased  by  the  North  Jer- 

sey Street  Railway  Company,  has  been  made  general  superinten- 
dent of  the  entire  system.  He  succeeds  Frank  Ellmaker,  who  has 

resigned.  Mr.  Chapman  has  been  connected  with  this  system  for 
a  number  of  years  and  his  promotion  comes  as  a  reward  for  his 
faithful  service  to  his  company. 

MR.  HENRY  G.  ISSERTEL,  who  was  connected  with  the 
New  York  office  of  the  Walker  Company,  has  been  appointed 

manager  of  the  Walker  Company's  New  England  office,  with 
headquarters  at  53  State  Street,  Boston,  Mass.  This  territory  is 
not  exactly  new  to  Mr.  Issertel,  as  he  received  his  initial  training 
in  street  railway  work  in  that  section,  having  been  one  of  the 
corps  of  experts  of  the  old  Thomson-Houston  Company  in  the 
construction  of  the  West  End  Street  Railway  system. 

MR.  J.  W.  MORDEN,  until  recently  superintendent  of  motive 
power  on  the  Fitchburg  Railroad,  has  been  promoted  to  the  po- 

sition of  superintendent  of  rolling  stock,  and  will  hereafter  have 
charge  of  the  construction,  maintenance  and  inspection  of  locomo- 

tives and  cars.  Mr.  Morden  has  been  connected  with  the  Fitch- 
burg Railroad  for  many  years  and  has  remained  through  many 

changes  in  administration.  He  has  earned  the  confidence  and  re- 
spect of  the  officials  and  employees  of  the  road,  and  his  hosts  of 

friends  will  wish  him  abundant  success  in  his  new  position. 

MR.  THOMAS  AHEARN,  of  the  well-known  Canadian  firm 
of  Ahearn  &  Soper,  has  just  returned  to  this  country  after  a  trip 
eastward  around  the  world,  during  which  he  spent  some  time  in 
India,  Singapore,  China  and  Japan.  At  Hong  Kong  he  saw  the 
American  fleet  under  Commodore  Dewey  just  before  it  sailed  for 
Manila,  and  in  Yokohama  had  news  of  its  victory  several  days 
before  it  became  known  in  America.  He  speaks  with  much  pleas- 
use  of  the  great  increase  in  prestige  which  the  United  States  has 
gained  by  the  Manila  victory,  and  predicts  that  it  will  have  a 
great  influence  upon  our  future  trade. 

MR.  GEO.  E.  PRATT,  who  is  so  well  and  favorably  known 
throughout  the  street  railway  field,  has  been  appointed  representa- 

tive of  the  Ajax  Metal  Company,  Philadelphia,  and  has  taken  in 
connection  therewith  the  agencies  of  the  Forsyth  Brothers'  Com- 

pany, Chicago,  and  the  Jackson  &  Sharp  Company,  Wilmington, 
Del.  Mr.  Pratt  has  opened  an  office  in  Room  1103  Betz  Build- 

ing, Philadelphia,  where  he  will  be  ready  to  give  full  information 
or  receive  orders  for  any  of  the  above  companies'  products,  which 
include  journal  bearings,  trolley  wheels,  harps  and  electric  metal 
supplies,  car  curtains  and  fixtures,  and  steam  and  electric  cars. 
Mr.  Pratt's  many  friends  will  congratulate  him  on  his  new  busi- 

ness arrangements  and  will  wish  him  abundant  success. 

MR.  WILLIAM  BANKS,  who  has  recently  been  appointed 
excursion  and  entertainment  manager  of  the  Toronto  Electric 

Railway,  is  a  newspaper  man  of  many  years'  standing.  He  has 
held  the  "highest  positions  in  the  news  departments  of  the  leading 
Canadian  newspapers,  and  in  this  connection  has  traveled  a  great 
deal.  He  has  frequently  advocated  the  popularizing  of  city  electric 
railways  and  their  extension  to  pleasure  resorts  and  business  dis- 

tricts wherever  possible  at  reasonable  cost.  He  has  written  sev- 
eral short  stones  and  sketches,  and  is  a.recognized  authority  on 

municipal  affairs.  He  has  often  been  consulted  by  electric  railway 
and  pleasure  steamboat  companies  on  questions,  of  popular  fares, 
as  encouragement  of  traffic,  amusements  for  the  people,  and  kin- 

dred subjects,  but,  although  frequently  offered  important  positions 
with  railway  and  steamboat  companies,  he  has  always  preferred 
his  newspaper  work  until  now.  The  chief  inducement  in  deciding 
him  to  accept  the  present  position  was  the  permission  the  com- 

pany gave  him  to  write  whenever  he  chose  to  the  papers  on  any 
of  his  favorite  subjects.  Mr.  Banks  possesses  considerable  organ- 

izing ability,  energy  and  determination,  which,  with  his  popularity, 
will  doubtless  add  considerably  to  the  business  of  the  company 

he  represents. 
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Obituary 

DR.  AZARIAH  EVERETT,  of  Cleveland,  O.,  whose  name  is 
closely  associated  with  the  street  railway  history  of  that  city,  died 
at  his  home  on  June  17,  after  a  short  illness. 

AT  THE  moment  of  going  to  press  it  is  learned  that  E.  H.  Ben- 
nett, president  of  the  Babcock  &  Wilcox  Company,  and  treasurer 

and  general  manager  of  the  Singer  Manufacturing  Company,  died 
on  June  27  at  his  residence,  Plaza  Hotel,  New  York.  No  further 
particulars  are  obtainable. 

MR.  JOHN  J.  SHIPHERD,  at  one  time  owner  of  the  old 
Metropolitan  Street  Railway,  of  Toledo,  died  very  suddenly  at 
his  home  in  Cleveland,  June  1.  He  had  been  at  various  times 
interested  in  street  railway  enterprises  in  Fort  Wayne  and  Cin- 

cinnati, and  was  a  large  holder  of  street  railway  stocks  in  Cleve- 
land. Mr.  Shipherd  died  from  a  complication  of  stomach  trouble 

and  bronchitis,  followed  by  heart  failure,  his  illness  being  brought 
on,  it  is  thought,  by  recent  financial  reverses. 

MR.  S.  GRINNELL,  counsel  for  the  Chicago  City  Railway 
Company,  died  on  June  8  of  heart  disease  as  he  was  completing  a 
business  transaction  which  was  to  be  his  last  work  before  a  trip  to 
Europe,  advised  by  his  physicians  as  necessary  to  save  his  life. 
Mr.  Grinnell  was  State  Attorney  of  Illinois  for  a  long  while,  and 
his  career  is  closely  woven  with  Chicago  history.  His  name  is 
perhaps  best  known  in  connection  with  the  prosecution  and  con- 

viction of  the  Chicago  anarchists.  He  was  a  member  of  the  Chi- 
cago Union  League,  Iroquois  and  Chicago  Athletic  clubs,  and 

of  Apollo  Commandery  K.  T.  and  Consistory. 

DR.  CHARLES  E.  EMERY,  a  well  known  consulting  engi- 
neer of  New  York,  died  very  suddenly  at  his  home  in  Brooklyn 

after  an  illness  of  several  weeks  from  heart  disease.  Dr.  Emery 
was  born  in  Aurora,  N.  Y.,  on  March  29,  1838.  He  entered  the 
naval  service  in  1861  as  third  assistant  engineer,  and  was  sent  to 

the  warship  "Richmond,"  which  took  part  in  the  fight  at  Pensa- 
cola,  and  was  with  Farragut  in  all  his  engagements  on  the  Missis- 

sippi River.  In  1862  he  was  promoted  to  second  assistant  engi- 
neer and  took  part  in  the  blockade  of  Charleston.  In  1867  he  re- 

signed from  the  service  and  was  appointed  consulting  engineer  in 
the  United  States  coast  survey  and  revenue  service.  In  1879  he 
had  the  degree  of  Doctor  of  Philosophy  conferred  upon  him  by 
the  University  of  New  York.  About  ten  years  ago  he  received 
the  Tilford  prize  for  the  best  paper  read  before  the  British  Society 
of  Engineers,  London.  Dr.  Emery  was  a  member  of  the  American 
Society  of  Civil  Engineers  and  was  a  vice-president  of  the  Institute 
of  Electrical  Engineers.  He  was  also  a  non-resident  president  of 
Cornell  University  and  had  lectured  in  many  cities  of  this  coun- 

try. In  the  last  ten  years  Dr.  Emery  has  made  many  interesting- 
experiments  and  has  been  a  frequent  contributor  to  the  columns 
of  the  Street  Railway  Journal. 

AMONG  THE  MANUFACTURERS 

THE  WALKER  COMPANY,  of  Cleveland,  O.,  has  issued  a 
descriptive  catalogue  showing  some  of  the  lighting  plants  which 
it  has  recently  installed. 

MAYER  &  ENGLUND,  of  Philadelphia,  have  been  appointed 
agents  of  the  American  Rail  Joint  Company  for  New  Jersey, 
Pennsvlvania,  Maryland,  Virginia  and  District  of  Columbia. 

THE  HOPPES  MANUFACTURING  COMPANY,  of 
Springfield,  Ohio,  has  issued  a  pamphlet  describing  the  Hoppes 
live  steam  feed  water  purifiers  and  exhaust  steam  feed  water 
heaters. 

S.  FLORY  MANUFACTURING  COMPANY,  of  Bangor. 
Pa.,  makes  a  specialty  of  supplying  suspension  cableways  and 
hoisting  engines  for  mines,  quarries,  etc.  Their  catalogue  will 
be  sent  on  application. 

THE  OKONITE  COMPANY,  of  New  York,  is  sending  to 
its  friends  a  most  beautiful  and  artistic  picture,  elegantly  mounted 
in  a  gold  frame,  and  forming  an  ornament  worthy  of  a  place  in 
any  private  drawing  room. 

WENDELL  &  MACDUFFIE,  26  Cortlandt  Street,  New  York, 
and  53  State  Street,  Boston,  have  been  appointed  agents  for  New 
York  and  New  England  for  the  American  Rail  Joint  &  Manufac- 

turing Company,  of  Cleveland,  Ohio. 

THE  AMERICAN  IMPROVED  RAIL  JOINT  COMPANY, 
Monadnock  Block,  Chicago,  has  been  awarded  the  contract  for 
cast  welding  between  7000  and  8000  rail  joints  in  Kansas  City, 
Mo.    The  work  will  be  done  on  103-lb.  rails. 
THE  WESTINGHOUSE  COMPANY  have  on  hand  a  large 

orders  for  motors  for  Ghent,  in  Belgium.  These  trams  are  going 
to  be  run  by  accumulators.  This  is  the  only  feasible  system,  as 
the  city  engineer  would  not  tolerate  overhead  or  conduit. 

THE  ADAMS  BAGNALL  COMPANY,  of  Cleveland,  has 
been  awarded  a  contract  for  500  inclosed  arc  lamps  by  the  Board 
of  Public  Works  of  Grand  Rapids,  Mich.,  at  a  price  of  $8,500. 
The  type  selected  was  the  constant  circuit  series  inclosed  arc lamps. 

LITTLEFIELD  &  MEYSENBURG,  Western  agents  for  the 
Johnson  Company,  of  Chicago,  have  recently  sold  a  large  order  of 
60  ft.  rails,  which  will  be  used  on  a  steam  road  in  the  West.  It  is 
said  that  this  is  the  first  lot  of  60-ft.  rails  ever  used  on  a  steam 
road  west  of  Chicago. 

THE  WARREN-MEDBURY  COMPANY,  of  Sandy  Hill, 
N.  Y.,  is  now  manufacturing  a  full  line  of  Medbury  switches  and 
switchboards  in  various  styles,  and  will  shortly  be  able  to  furnish 
the  market  with  the  celebrated  Medbury  insulation,  which  is  so 
widely  and  favorably  known. 

THE  FOSTORIA  INCANDESCENT  LAMP  COMPANY, 
of  Fostoria,  Ohio,  manufacturer  of  standard  incandescent  lamps, 
has  recently  issued  an  exceedingly  artistic  catalogue  of  its 
standard  type  of  incandescent  lamps.  The  catalogue  contains  full 
descriptions,  and  a  number  of  colored  plates  are  included. 

ROBERT  W.  BLACKWELL,  of  London  and  Liverpool,  has 
recently  opened  a  new  office  in  Paris,  at  50  Boulevard  Hauss- 
mann,  where  all  Americans  will  be  welcomed  by  the  manager  and 
where  they  can  have  their  mails  addressed.  Mr.  Blackwell  re- 

ports that  he  is  now  welding  by  the  Falk  method  1200  joints  at 
Coventry,  England,  and  5000  joints  at  Norwich,  England. 

THE  MARK  EQUIPMENT  COMPANY,  C.  E.  Mark,  man- 
ager, has  opened  offices  in  the  Monadnock  Building,  Chicago,  and 

will  handle  the  same  class  of  equipment  as  Mr.  Mark  has  handled 
in  the  past,  including  rail  joints,  brace  plates,  rail  chairs,  and  in 
fact  all  lines  of  track  specialties.  Mr.  Mark  has  been  in  the  sup- 

ply business  since  1892  and  is  well  known  to  the  trade. 

THE  NORTH  AMERICAN  RAILWAY  CONSTRUCTION 
COMPANY,  Monadnock  Block,  Chicago,  has  the  contract  for  all 
overhead  work  in  connection  with  the  conversion  of  the  Fifth 
Street  cable  line  in  Kansas  City,  Mo.,  to  electricity.  The  com- 

pany has  already  purchased  all  ties,  poles,  hangers,  feeders,  trol- 
ley wire,  etc.,  to  equip  5  miles  of  double  track,  and  will  begin 

work  immediately. 

THE  JOHN  A.  WHITE  COMPANY,  of  Dover,  N.  H.,  has 
published  its  new  catalogue  for  1898.  The  catalogue  contains 
views  and  descriptions  of  the  numerous  styles  of  woodworking 
machines  which  this  company  carries  in  stock.  The  John  A.  White 
Company  aims  to  give  entire  satisfaction  to  all  its  customers,  and 
every  piece  of  machinery  which  it  builds  is  fully  tested  under 
operating  conditions  before  leaving  the  works. 

THE  NEW  HAVEN  MANUFACTURING  COMPANY,  of 
New  Haven,  Conn.,  builders  of  machine  tools,  is  distributing  a 
new  catalogue  describing  its  extensive  line  of  machinery.  This 

company's  products  include  engine  lathes,  pulley  turning  lathes, 
iron  planers,  shapers,  upright  drilling  machines,  horizontal  drilling 
and  boring  machines,  bolt  cutters,  friction  pulleys,  cut-off  coup- 

ling, etc. 
THE  PHOSPHOR  BRONZE  SMELTING  COMPANY,  of 

Philadelphia,  Pa.,  has  recently  published  a  very  comprehensive 
price  list  of  the  different  metals  and  alloys  which  it  manufactures. 
This  company's  products,  including  sheet  metal,  wire,  rods,  etc.,  are 
now  used  throughout  the  country  by  street  railway  companies  and 
electric  light  plants  and  have  won  for  themselves  an  enviable  rep- 
utation. 
THE  PANTASOTE  COMPANY,  of  New  York  City,  reports 

good  sales  of  "Pantasote"  cloth  for  curtains,  etc.  It  is  claimed  for 
this  cloth  that  no  material,  not  even  leather,  is  as  satisfactory. 
"Pantasote"  is  water-proof,  grease-proof,  stain-proof.  Contains 
no  rubber  or  cellulose.  Is  not  inflammable.  It  is  not  affected  by 
heat,  cold  or  climate.    Does  not  peel,  crack  or  rot,  and  wears  like 
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iron.  Looks  exactly  like  leather,  and  is  made  in  plain  grains  or 
richly  embossed  designs,  in  all  standard  colors. 

THE  JOSEPH  DIXON  CRUCIBLE  COMPANY,  Jersey 

City,  N.  J.,  are  now  placing  on  the  market  a  solid  belt  dressing  in 
round  bars,  about  8  ins.  long  and  2  ins.  diameter.  It  makes  a 

package  convenient  to  the  hand,  and  easy  to  apply  even  to  fast 

running  belts.  The  company  does  not  claim  that  the  solid  dress- 
ing is  as  good  a  preservative  of  the  life  and  elasticity  of  the 

leather  as  the  Dixon  paste,  but  it  is  quick  to  apply  and  quick  to 
act.  and  that  is  what  is  wanted  by  the  general  run  of  belt  users. 

THE  J.  G.  BRILL  COMPANY,  of  Philadelphia,  Pa.,  is  send- 
ing out  a  catalogue  describing  the  Brill  standard  sprinkling  cars. 

This  company  claims  to  have  built  the  first  sprinkling  car  ever 
used  upon  a  street  railway,  and  since  that  time  it  has  kept  abreast 
with  all  the  improvements  of  the  day,  and  is  now  constructing 

sprinklers  which,  it  is  claimed,  contain  all  the  necessary  and  de- 
sirable features  for  doing  the  work  in  the  most  satisfactory 

manner. 

THE  ELECTRIC  STORAGE  BATTERY  COMPANY  is- 
sued from  its  Chicago  office  in  charge  of  Frank  H.  Clark,  to  dele- 

gates and  visitors  of  the  National  Electric  Light  Association  a 
beautifully  engraved  invitation  to  inspect  the  immense  storage 
battery  installed  by  that  company  for  the  Chicago  Edison  Com- 

pany. This  is  one  of  the  largest  batteries  ever  set  up.  and  the 
opportunity  to  see  it  was  taken  advantage  of  by  many  of  the 
visitors. 

THE  STANDARD  FIREPROOFING  COMPANY,  of  Perth 
Amboy,  N.  J.,  is  manufacturing  salt  glazed  conduits  from  the 

finest  quality  of  fire  clay,  mixed  and  prepared  in  machines  espe- 
cially constructed  for  its  use.  These  conduits  are  properly  dried, 

thoroughly  burnt,  heavily  glazed  inside  and  out,  and  are  perfectly 
waterproof.  This  company  has  recently  issued  a  neat  catalogue 
describing  these  conduits.  The  catalogue  will  be  sent  on  appli- 
cation. 

THE  AJAX  MANUFACTURING  COMPANY,  of  Cleveland, 
Ohio,  has  issued  a  very  neat  catalogue  substantially  bound  in  blue 
cloth,  and  containing  illustrations  and  full  information  regard- 

ing the  Blakeslee  improved  bolt  headers,  rivet  headers,  upsetting 
machines,  general  forging  machines,  hot  pressed  nut  machines, 
and  bending  machines,  forming  machines  and  special  nut  and 
bolt  machines  which  it  manufactures.  In  all  of  these  machines 
the  strictest  attention  is  paid  to  the  workmanship  and  materials 
used,  and  all  the  different  parts  are  thoroughly  guaranteed. 

JACKSON  &  SHARP  COMPANY,  of  Wilmington,  Del.,  is 
just  completing  a  number  of  nine-bench  open  motor  cars  for  the 
New  Castle  Traction  Company,  New  Castle,  Pa.,  and  is  also  fur- 

nishing a  number  of  double  truck  closed  cars  and  one  special 
double  truck  car  for  the  Sea  View  Railway  Company,  at  Narra- 
gansett  Pier,  R.  I.,  and  it  is  just  shipping  twenty  double  truck, 
double  deck  cars  to  South  America.  This  company  also  has  a 
number  of  fifteen-bench  open  motor  car  bodies  entirely  completed 
and  ready  for  immediate  delivery. 

THE  HARRISON  SAFETY  BOILER  WORKS,  of  Phila- 
delphia, Pa.,  are  sending  out  quite  an  elaborate  catalogue  describ- 

ing the  Cochrane  separators.  These  separators  are  made  in  sev- 
eral different  forms  for  purifying  exhaust  steam  from  cylinder  oil, 

for  taking  water  out  of  live  steam  and  for  removing  oil,  grease, 
etc..  from  ammonia  currents,  compressed  air,  etc.  A  number  of 
fine  drawings  and  engravings  are  contained  in  the  catalogue, 
showing  the  construction  of  the  different  types  of  separators. 
The  Cochrane  heaters  are  also  fully  described. 
THE  THOMSON  ELECTRIC  WELDING  COMPANY,  of 

Lynn,  Mass.,  is  sending  to  the  trade  its  catalogue  of  apparatus  for 
electric  welding,  tempering,  annealing,  brazing  and  shaping  met- 

als. In  the  Thomson  process  of  welding  the  heat  is  immediately 
generated  at  the  abutting  ends  or  surfaces  of  the  pieces  to  be 
welded,  and  nowhere  else.  When  the  metal  reaches  a  welding 
heat  at  the  joint,  current  is  instantly  cut  off,  suitable  pressure  ap- 

plied, and  the  weld  completed.  The  metal  cannot  be  injured  and 
the  possibility  of  an  imperfect  weld  is  reduced  to  a  minimum. 
THE  GOUBERT  MANUFACTURING  COMPANY,  14  and 

16  Church  Street,  New  York,  has  secured  from  the  Metropolitan 
Street  Railway  Company  of  that  city  the  contract  for  feed  water 
heaters  for  the  mammoth  power  station  being  erected  at  Ninety- 
sixth  Street  and  East  River.  The  first  installment  consists  of 
30,000-h.p.  in  six  heaters,  horizontal  type,  and  rated  at  5000-h.p. 
each.  They  are  to  be  placed  between  the  low  pressure  cylinders 
and  the  condensers.  It  is  said  to  be  the  largest  single  order  for 
feed  water  heaters  ever  placed  in  this  or  any  other  country. 

THE  CRANE  COMPANY,  of  Chicago,  through  its  agent,  G. 
A.  Hurd,  has  recently  closed  some  very  fine  contracts,  among 
them  being  a  contract  for  piping,  etc.,  from  the  Bluff  City  Elec- 

tric Railway  Company,  the  Indianapolis  Electric  Light  &  Power 
Company,  and  a  large  sugar  factory  to  be  erected  by  Dyer  & 
Company,  engineers,  at  Cleveland.  The  company  has  also  taken 
orders  for  material  from  the  North  American  Chemical  Company, 
Bay  City,  Mich.,  and  for  all  the  valves  for  the  Imperial  Electric 
Light  Company,  of  St.  Louis;  also  material  for  Matthiesen  & 
Hegeler  Zinc  Company,  of  La  Salle,  111.,  and  the  Deering  &  Har- 

vester Company,  Chicago. 

THE  C.  W.  HUNT  COMPANY,  of  New  York  City,  has  is- 
sued two  very  attractive  catalogues  describing  the  Hunt  cable  and 

the  Hunt  automatic  railway  for  handling  coal,  merchandise,  etc. 
This  company  for  many  years  has  made  a  specialty  of  coal  hand- 

ling machinery,  and  is  therefore  well  qualified  for  designing  ap- 
pliances of  this  kind.  The  Hunt  automatic  railway  is  the  outcome 

of  this  experience,  and  the  manufacturers  claim  that  it  is  as  near 
perfection  as  it  is  possible  to  make  it.  Special  attention  is  paid  to 
all  the  details  and  the  mechanical  features  have  been  very  carefully 
worked  out.  The  catalogues  contain  very  fine  illustrations  and 
diagrams  of  recent  installations  of  the  Hunt  railway,  together  with 
views  of  the  different  parts. 

THE  HAMPDEN  TOY  COMPANY,  of  Westfield,  Mass.,  is 
making  a  specialty  of  supplying  store  windows,  street  railway 
parks  and  places  of  amusement  with  a  very  novel  attraction.  This 
consists  of  a  glass  cage  containing  from  three  to  ten  trained  mice. 
In  the  center  of  the  cage  is  a  round  disc,  pivoted  at  the  center, 
which  turns  very  easily  and  on  which  the  mice  seem  to  delight  to 
run  for  hours  at  a  time  at  their  topmost  speed.  The  mice  run- 

ning upon  the  disc,  of  course  cause  it  to  revolve  very  rapidly  ,and 
the  antics  of  the  little  creatures  in  jumping  on  and  off  are  very 
amusing.  This  attraction  is  undoubtedly  well  adapted  to  enter- 

taining and  amusing  visitors  at  a  street  railway  park  or  pleasure 
resort. 

THE  WESTINGHOUSE  ELECTRIC  &  MANUFACTUR- 
ING COMPANY,  of  Pittsburgh,  Pa.,  has  sold  seventy-six  double 

equipments  of  type  49.  35  motors,  to  the  Cleveland  Electric  Street 
Railway  Company.  Westinghouse  street  railway  motors  have 
achieved  a  degree  of  success  that  has  made  them  standard. 
Charles  H.  Smith,  superintendent  of  the  Lebanon  &  Annvillc 

(Pa.)  Street  Railway  Company,  writes:  "On  June  20.  1895.  one 
of  the  Westinghouse  12-A,  30-h.p.  equipments  was  put  into  service 
on  this  road.  Since  that  time  it  has  made  592  days,  200  miles  per 
day,  a  total  mileage  of  118,400,  without  a  single  repair  to  any  part 
of  the  machine,  save  renewal  of  brushes  and  bearings.  The  mo- 

tors were  put  under  a  Jackson  &  Sharp  30-ft.  closed  body  car,  run- 
ning over  the  hardest  part  of  our  road,  with  less  than  five  minutes' 

lay-over  at  either  terminal  from  6  A.  M.  to  12  midnight.  Wish  all 

our  equipments  were  Westinghouse  12-A." 
MEYSENBURG  &  BADT,  of  Chicago,  contracting  and  con- 

sulting engineers,  in  addition  to  their  independent  work,  are  also 
representing  manufacturers  as  follows:  Weston  Electrical  Instru- 

ment Company;  Helios  Electric  Company,  arc  lamps;  Hugo 
Reisinger  "Electra"  carbons;  Ward  Leonard  Electric  Company, 
rheostats,  dimmers,  circuit  breakers,  etc.;  Excelsior  Electric  Com- 

pany, electrolytic  dynamos;  K.  &  W.  Company,  Hardy  incan- 
descent lamps,  K.  &  W.  specialties,  and  handling  the  Edison- 

Brown  plastic  rail  bond  and  the  Badt  hermetic  cell.  The  members 

of  the  company  are  experts  in  patent  causes,  with  twenty  years' 
experience,  and  are  also  prepared  to  furnish  estimates,  plans, 
specifications,  supervision,  tests  and  reports  in  connection  with 
electric  railways,  lighting,  power  and  mining.  While  the  com- 

pany itself  has  been  in  existence  but  a  few  months,  its  members 
have  been  long  and  favorably  known  in  the  electric  and  allied 
industries. 

THE  AMERICAN  WHEELOCK  ENGINE  COMPANY,  of 
Worcester,  Mass.,  builders  of  the  Greene-Wheelock  engine,  with 
Hill  valve  gear,  reports  the  following  orders  on  hand  or  recently 
installed:  Six  1500-h.p.  engines  for  the  Chicago  City  Railway 
Company,  with  rope  drives;  one  600-h.p.  single  cylinder,  condens- 

ing engine  for  the  Worcester  Wire  Mill;  one  200-h.p.  for  Ham- 
mond Reed  Company,  Worcester,  Mass.;  one  1000-h.p.  for  B.  B. 

&  R.  Knight,  Providence;  one  550  single  and  one  550-h.p.  cross 
compound,  with  rope  drives,  complete,  for  Syracuse  Construc- 

tion Company;  one  400-h.p.  for  the  Willamette  Pulp  &  Paper 
Company,  Oregon  City;  one  300-h.p.  and  one  350-h.p.  for  Pejep- 
scot  Paper  Company,  Brunswick,  Me.;  one  750-h.p.  direct  con- 

nected, for  the  New  York  Heat,  Light  &  Power  Company;  three 
350-h.p.  direct  connected  for  J.  G.  White  &  Company,  New- 
York;  two  500-h.p.  cross  compounds,  direct  connected,  for  Poto 
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mac  Electric  Power  Company,  this  being  the  second  order  from 
this  company,  previous  order  being  two  750-h.p.,  direct  connected. 
The  American  Wheelock  Engine  Company  has  recently  issued  a 
very  fine  catalogue,  giving  a  number  of  fine  half  tones  and  dia- 

grams, showing  the  Greene-Wheelock  engine  and  its  different 
parts. 
THE  HEREIN  IRON  BRIDGE  COMPANY,  of  East  Berlin, 

Conn.,  is  furnishing  all  the  structural  steel  work  for  the  extensive 
plants  now  being  installed  by  the  United  Gas  &  Improvement 
Company,  of  Philadelphia,  .Pa.  These  plants  are  known  as  the 
Twenty-fifth  Ward  and  Point  Breeze  locations.  At  the  Twenty- 
fifth  Ward  Gas  Works  the  company  is  building  a  new  scrubber 
house  45  ft.  wide  and  120  ft.  long,  and  a  purifier  house  86  ft.  wide 
and  180  ft.  long.  At  the  Point  Breeze  works  it  is  erecting  a  new 
boiler  and  engine  room  220  ft.  long  and  55  ft.  wide;  a  condenser 
building  40  ft.  wide  and  105  ft.  long;  a  purifier  building  86  ft.  wide 
and  180  ft.  long;  a  generator  house  100  ft.  wide  and  184  ft.  long;  a 
meter  house,  with  additions  for  exhaust  and  valve  room,  having 
a  width  of  70  ft.  and  a  total  length  of  223  ft.  All  of  these  buildings 
are  of  steel  frame  construction,  brick  side  walls,  and  slate  roofs 
supported  on  metal  purlins  carried  by  clear  span  trusses.  The 
Berlin  Iron  Bridge  Company  has  also  secured  the  contract  for  the 
steel  work  on  the  new  power  house  now  being  erected  by  the  Port 
Chester  Street  Railway  Company,  of  Port  Chester,  N.  Y.  This 
is  a  building  45  ft.  x  84  ft.,  and  consists  of  a  boiler  room.,  engine 
and  dynamo  room.  The  building  has  brick  side  walls,  in  which 
are  built  steel  columns  supporting  steel  truss  roof.  In  the  engine 
room  is  a  traveling  crane  arranged  so  that  any  part  of  the  engines 
or  dynamos  on  the  floor  below  can  be  readily  lifted  and  moved 
from  one  place  to  another.  The  power  house  is  built  in  a  sub- 

stantial manner,  and  is  a  well  designed  modern  station  in  every 
respect. 

New  Publications 

The  Storage  Battery.  By  Augustus  Treadwell,  Jr.,  E.  E.  257 
pages.  Illustrated.  Price,  $1.75.  Published  by  Macmillan 
&  Company,  New  York  and  London. 
The  importance  of  this  subject  is  so  great  that  electric  railway 

engineers  are  fortunate  in  having  at  their  disposal  now  such  a 
complete  and  carefully  written  treatise  on  the  storage  battery  as 
that  by  Mr.  Treadwell.    The  scope  of  the  book  is  quite  wide,  tak- 

ing up  descriptions  of  important  installations  and  of  the  principal 
types  of  cells,  as  well  as  the  chemistry  of  the  battery,  while  the 
commercial  side  of  the  subject  is  carefully  considered. 

Machinists  and  Engineers'  Pocket  Manual.     Edited  by  D.  B. 
Dixon.    381  pages.    Illustrated.    Leather  with  rubber  band, 
price.  $1.    Published  by  Laird  &  Lee,  Chicago. 
This  forms  another  of  the  admirable  collection  of  technical 

reference  books  published  by  Laird  &  Lee,  and  should  be  found 
most  useful  by  practical  mechanics.    It  includes  a  compilation  of 
rules  and  solved  problems  pertaining  to  steam  engines,  boilers, 
pumps,  etc.,  based  on  plain  arithmetic,  and  free  from  algebraic 
difficulties,  together  with  necessary  tables  and  data,  also  a  dic- 

tionary of  terms  used  in  steam  engineering  and  electricity;  the 
construction  and  operation  of  dynamos  and  motors,  a  treatise  on 
the  steam  engine  indicator,  gearing,  shafting,  etc. 

Derrah's  Street  Railway  Guide.    178  pages.    Price,  $0.15.  Pub- lished by  Robert  H.  Derrah,  115  Devonshire  St.,  Boston, 
Mass. 
This  is  the  third  edition  of  a  street  railway  guide  which  is 

practically  unique.  It  gives  full  and  valuable  information  about 
the  street  railways  of  Eastern  Massachusetts,  covering  no  less 
than  sixty-eight  companies,  operating  1368  miles  of  track,  and  car- 

rying 312,000,000  passengers.  The  information  is  well  arranged,  and 
the  illustrations  of  views  in  the  beautiful  suburban  towns  of  Mas- 

sachusetts add  to  the  value  of  the  publication.  The  book  has  the 
indorsement  of  the  Massachusetts  Street  Railway  Association. 
The  author  has  been  connected  with  the  West  End  and  Boston 
hlevated  companies  for  the  past  nine  years. 

Trade  Catalogues 

Hunt  Cable  Railways.  Published  by  C.  W.  Hunt  Company,  New 
York  City.    18  pages.  Illustrated. 

"Ajax."  Published  by  the  Ajax  Manufacturing  Company,  Cleve- land, Ohio.    115  pages.  Illustrated. 
Electric  Welding  of  Metals.  Published  by  Thomson  Electric 

Welding  Company,  Lynn,  Mass.    32  pages.  Illustrated. 
Hunt  Automatic  Railway.  Published  by  C.  W.  Hunt  Company, 

New  York  City.    24  pages.  Illustrated, 

Standard  Woodworking  Machinery.  Published  by  John  A.  White 
Company,  Dover,  N.  H.    108  pages.  Illustrated. 

Machine  Tools.  Published  by  New  Haven  Manufacturing  Com- 
pany, New  Haven,  Conn.    70  pages.  Illustrated. 

The  Fostoria  Lamp.  Published  by  the  Fostoria  Incandescent 
Lamp  Company,  Fostoria,  Ohio.  Illustrated. 

Tests  011  Car  Wheels.  Published  by  P.  H.  Griffin  Machine 
Works,  Buffalo,  N.  Y.    21  pages.  Illustrated. 

Brill  Standard  Sprinkling  Cars.  Published  by  J.  G.  Brill  Com- 
pany, Philadelphia,  Pa.    6  pages.  Illustrated. 

The  American  Stoker.  Published  by  the  American  Stoker  Com- 
pany, New  York  City.  Illustrated. 

Price  List.  Published  by  the  Phosphor  Bronze  Smelting  Com- 
pany, Ltd.,  of  Philadelphia,  Pa.    20  pages. 

Cochrane  Separators.  Published  by  the  Harrison  Safety  Boiler 
Works,  of  Philadelphia,  Pa.    48  pages.  Illustrated. 

Some  Lightning  Plants.  Published  by  Walker  Company,  Cleve- 
land, O.  Illustrated. 

Feed  Water  Purifiers  and  Heaters.  Published  by  the  Hoppes 
Manufacturing  Company,  Springfield,  Ohio.  56  pages.  Illus- 
trated. 

The  Greene-Wheelock  Engine.  Published  by  the  American 
Wheelock  Engine  Company,  Worcester,  Mass.  20  pages. 
Illustrated. 

Standard  Self-Centering  Underground  Conduits.  Published  by 
the  Standard  Fireproofing  Company,  Perth  Amboy,  N.  J. 
Illustrated. 

List  of  Street  Railway  Patents  Issued 

U.  S.  Patents  Issued  from  May  31,  1898,  to  June  21,  1S98, Inclusive. 

May  31. 

Electric  Railway. — John  H.  Guest,  Boston,  Mass.    No.  604.747. 
The  combination  with  trough-shaped  contact-rail  forming  a 

working  conductor,  supplemental  contact-rails  or  conductors  within 
the  same,  metal  cross  pins  or  bars  mounted  in  the  side  of  the 
trough  and  passing  through  said  rails  but  insulated  from  them, 
and  a  filling  of  insulating  cement  or  concrete  in  which  the  rails 
and  pins  are  anchored. 
Car  Truck. — Edgar  Peckham,  New  York.  N.  Y.    No.  604.784. 

In  a  car-truck,  the  combination  with  side  frames,  of  a  car- 
body-supporting  bolster,  a  spring-plank  suspended  by  links  be- 

low the  bolster,  a  half-elliptic  spring  and  a  pair  or  spiral  springs 
arranged  on  the  spring-plank  and  supporting  the  bolster,  the  ends 
of  said  half-elliptic  spring  bearing  on  the  spring-plank  toward  its 
ends  and  at  its  middle  supporting  said  bolster,  and  the  spiral 
springs  also  bearing  on  the  spring-plank  near  its  ends. 
Signal  for  Electric  Railways.— William  H.  Jordan,  Brooklyn,  N. 

Y.    No.  604,866. 
In  an  electric  railway,  the  combination  with  main  or  work- 
ing conductors,  of  an  electromagnetic  signal-controller  connected 

between  one  of  the  main  or  working  conductors  and  two  distant 
contact-plates  located  in  close  proximity  to  the  same  conductor, 
and  which  contact-plates  are  adapted  to  be  electrically  and  succes- 

sively connected  with  the  other  main  or  working  conductor 
through  the  contact  devices  and  circuit  connections  of  a  moving- vehicle. 

Car-Fender. — George  O.  Spencer,  Manchester,  N.  H.  No.  604,- 

910. 

Electric  Railway. — Frederick  D.  Sweet,  Elyria,  Ohio.  No. 
604,911 
In  an  electric  railway,  in  combination,  a  motor-car,  a  runner 

flexibly  suspended  beneath  the  car  and  extending  longitudinally 
thereof,  centering-springs,  guy  wires  and  a  series  of  insulated  con- 

tact devices  secured  in  the  road-bed. 
Street-Car  Fender. — George  H.  Smith,  Lowell,  Mass.  No. 604,944. 

Third-Rail  Underground  Electric-Railway  System. — Louis  E. 
Walkins,  Springfield,  Mass.    No.  605,066. 

June  7. 
Rail-Bond. — George  Moffat,  New  York,  N.  Y.    No.  605,115. 

A  rail-bond  comprising  two  telescopically-connected  mem- 
bers, the  said  members  adapted  for  engagement  with  openings  in 

adjacent  rail-sections. 
Trolley-Switch.— Jacob  H.  Vanasselt,  Seattle,  Wash.  No.  605.211. 

In  a  trolley-switch,  the  combination  of  a  suitably-supported 
switch-plate  provided  with  a  keeper,  a  guide  arranged  at  the  un- 

der side  of  the  plate,  a  movable,  spring-pressed  switch-point  ar- 
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ranged  at  the  under  side  of  the  switch-plate  and  normally  bearing 
against  the  guide,  and  a  latch  also  arranged  at  the  under  side  of 
said  plate  and  connected  with  the  switch-point  and  adapted  to  en- 

gage the  keeper  and  hold  the  switch-point  away  from  the  guide. 
Trolley-Wire  Hanger. — George  E.  Johnson,  Los  Angeles,  Cal. 

No.  605,251. 
In  a  trolley-wire  hanger,  the  combination  ol  an  insulator;  a 

stud  fastened  within  said  insulator,  one  end  of  the  stud  being 
formed  into  one-half  of  a  hinge;  a  clamp  for  clamping  upon  a  trol- 

ley-wire, composed  of  one  piece  with  its  upper  portion  formed 
into  one-half  of  a  hinge  to  unite  with  the  half-hinge  of  the  stud; 
a  pintle  for  pivoting  the  members  of  the  hinge  together;  and 
screws  for  drawing  the  clamp  tightly  upon  a  trolley-wire. 
Insulator. — Ralph  D.  Mershon,  Colorado  Springs,  Colo.  No. 

605,256. 
An  insulator  for  high-tension  circuits  having  a  long,  tubular 

petticoat  adjacent  to  the  supporting-pin  and  a  short  outer  petti- 
coat of  much  greater  diameter,  the  edge  of  which  is  approximately 

the  same  striking  distance  from  the  cross-arm  and  the  supporting- 
pin. 
Mounting  for  Third  Rails. — Sidney  H.  Short,  Cleveland,  Ohio. 

No.  605,260. 
In  a  mounting  for  third  or  contact  rails,  the  combination  with 

standards,  a  bar  supported  by  but  insulated  from  said  standards; 
an  insulating  strip  or  board  supported  by  said  bars  and  arranged 
to  extend  lengthwise  with  respect  to  the  third  or  contact  rail,  said 
rail  being  arranged  to  rest  on  said  strip  or  board. 
Third  Rail  for  Electric  Railways. — Sidney  H.  Short,  Cleveland, 

Ohio.    No.  605,261. 
In  an  electric  railway  the  combination  with  standards;  a  bar 

sunnorted  by  but  insulated  from  said  standards;  a  third  or  contact 
rail  supported  upon  said  bar,  said  rail  presenting  a  side  surface 
for  contact  with  the  shoe  or  collector,  and  a  strip  or  plate  laid 
lengthwise  upon  said  rail  and  extending  over  the  top  edges  there- 
of. 
Car-Fender. — George  C.  Hutcheson,  St.  Louis,  Mo.    No.  605,284. 
Controller. — Thorsten  von  Zweigbergk,  Cleveland,  Ohio.  No. 

605.304. 
In  a  controller,  the  combination  with  the  controller-shaft  of  a 

collar  tightly  surrounding  the  shaft  and  a  trough  below  the  collar 
and  adapted  to  receive  water  passing  from  it  and  convey  it  beyond 
the  controller. 
Trolley  Connection  for  Electric   Cars. — John   G.  McLaughlin, 

Brooklyn,  N.  Y.    No.  60.^.326. 
The  combination  of  a  trolley-pole;  a  swing  frame  having 

cheeks  extending  upward  above  and  beyond  the  extremity  of  the 
trolley-pole,  and  a  wheel  mounted  between  the  upwardly-project- 

ing cheeks  of  the  swinging  frame. 

June  14. 
Brake  for  Trolley-Cars. — Aloysius  H.  Klingler,  Ridley  Park,  Pa. 

No.  605,485. 
A  combined  brake  and  fender,  comprising  standards  adapt- 

ed to  be  secured  to  a  car-truck  frame  and  having  slots  of  different 
radii  as  to  the  upper  and  lower  portions  thereof,  brake-shoes  pro- 

vided with  cross-bars  to  form  a  fender  and  said  shoes  having 
grooves  or  recesses  in  the  walls  of  the  same  of  different  radii  as 
to  the  upper  and  lower  portions  thereof,  pins  carried  by  said  shoes 
and  standards  for  engaging  and  moving  in  the  slots  and  grooves 
respectively  of  said  standards  and  shoes  and  means  for  actuating 
said  brake-shoes  in  the  slots  of  said  standards. 
Electric    Railway. — Arthur    J.    Moxham,    Lorain,    Ohio.  No. 

605,503- 
Electric  Railway. — Charles  H.  Davis,  New  York,  N.  Y.  No. 

605,663. 
Trolley-Wheel. — Alexander  F.  Humphrey,  Allegheny,  Pa.  No. 

605.716. 
Trolley-Pole. — John  N.  Prisk,  Johnstown,  Pa.    No.  605,796. 

The  combination  with  a  suitable  support  and  trolley,  of  means 
for  retaining  the  trolley  in  contact  with  the  wire  either  from  above 
or  from  below. 

Electric-Railway  System. — Henry  A.  Chase,  Boston,  Mass.  No. 
605,814. 
In  an  electric  railway,  the  combination  of  a  pilot-car  and  a 

self-propelled  railway-car  adapted  to  be  operated  as  a  train;  a  con- 
troller on  the  self-propelled  railway-car  to  govern  the  speed  of  the 

electric  motors  thereon;  a  fluid-pressure  device  for  operating  the 
controller;  an  electromagnetic  device  for  governing  the  opera- 

tion of  the  controller,  and  an  electric  circuit  leading  from  the  elec- 
tromagnetic device  to  the  pilot  car  for  governing  the  operation  of 

said  electromagnetic  device  from  a  distance. 
Electric  Railway.— Rudolph  M.  Hunter,  Philadelphia,  Pa.  No. 605,824. 

June  21. 
Truck  for  Motor-Cars,  Etc. — Horace  L.  Gee,  Kingston,  N.  Y. No.  605,952. 

In  a  motor-truck,  a  side  frame  formed  by  the  combination 
with  two  duplicate  frames  comprising  each  two  bar  members  rig- 

idly secured  together  at  a  point  midway  in  the  length  of  said 
frames  and  having  their  outer  end  portions  extended  horizontally 
forward,  and  the  bar  members  at  an  angle  to  the  outer  end  por- 

tions of  bar  members,  and  having  each  an  extended  horizontal 
end  portion  arranged  parallel  with  portion  of  bars,  with  the  lower 
edge  of  the  latter  bearing  against  the  upper  edge  ot  the  former;  of 
pedestals  rigidly  secured  by  their  outer  and  inner  side  flanges  to 
the  respective  bar  members  of  said  duplicate  frames,  spring  seat- 

ing-blocks serving  as  ties  between  the  horizontal  end  portions  of 
the  said  bar  members  of  said  frames,  and  spring-blocks  serving  as 
tie-pieces  between  the  inclined  portions  of  the  bar  members. 
Electric  Controller. — Marshall  W.  Hanks,  Madison,  Wis.  No. 606,009. 

In  an  electric  controller,  the  combination  with  a  contact-cyl- 
inder mounted  on  a  rotatable  shaft,  of  a  second  shaft  provided 

with  actuating  means,  and  mechanism,  interposed  between  the  ac- 
tuating means  of  the  contact-cylinder,  comprising  a  projecting 

part  on  the  cylinder-shaft  engaging  with  a  spring  on  the  second 
shaft  whereby  the  contact-cylinder  may  be  instantaneously  rotat- 

ed, in  either  direction,  to  its  consecutive  positions  regardless  of 
the  velocity  of  the  actuating  means. 
Emergency-Brake  for  Street-Cars. — Hermann  Loeffler,  Pitts- 

burgh, Pa.    No.  606,065. 
Draw-Bar  for  Railway-Cars. — William  T.  Van  Dorn,  Chicago,  111. No.  606,105. 

In  a  draft  appliance  for  railway  cars,'  a  combined  bracket  and 
buffer-sieve  integral  with  each  other;  a  suitable  supporting  bar  se- 

cured to  the  bracket  and  pivotally  connected  to  the  car  at  one  end 
to  move  on  a  horizontal  plane;  a  draw-bar  having  its  stem  pro- 

jected through  the  buffer-sleeve,  and  formed  with  an  annular  col- 
lar; a  buffer-spring  on  the  draw-bar  between  the  collar  and  the 

front  end  of  the  buffer-sleeve;  a  relief-spring  on  the  stem  between 
the  rear  face  of  the  buffer-sleeve  and  the  end  of  the  draw-bar  stem, 
and  a  key  projected  through  the  rear  end  of  the  draw-bar  stem. 
Device  for  Attaching  Fenders  to   Cars. — Christian  Sauerbrey, 

Owego,  N.  Y.    No.  606,156. 
Electric  Brake. — Ernst  W.  G.  C.  Hoffmann,  Charlottenburg,  Ger- 

many.   No.  606,167.  - 
In  an  electric  braking  system,  the  combination  with  a  dynamo 

suitably  mounted  to  be  driven  by  the  movement  of  the  controlled 
wheel  or  wheels;  of  an  electromagnetic  brake  appliance  connected 
with  said  dynamo;  a  controlling-circuit,  and  an  electromagnetic 
controlling  device  connected  in  said  circuit  adapted  to  secure  the 
transmission  of  current  from  said  dynamo  to  the  brake  appliance 
when  the  said  device  is  actuated. 

We  will  send  copies  of  specifications  and  drawings  complete  of 
any  of  the  above  patents  to  any  address  upon  receipt  of  fifteen 
cents.  Give  date  and  number  of  patent  desired.  The  Street  Rail- 

way Publishing  Company,  Havemeyer  Building,  New  York. 

Two  Handsome  Trains 

The  two  splendid  trains  known  as  the  "Pioneer  Limited,"  which 
the  Barney  &  Smith  Car  Company,  of  Dayton,  Ohio,  has  con- 

structed for  the  Chicago,  Milwaukee  &  St.  Paul  Railway  Com- 
pany, are  now  in  service  between  Chicago,  Milwaukee,  St.  Paul 

and  Minneapolis,  and  it  is  undoubtedly  true  that  these  trains  are 

among  the  finest  products  of  the  car  builders'  art  ever  yet  exhib- ited. These  duplicate  trains  consist  of  the  usual  mail,  express 
and  baggage  cars  (the  latter  furnished  with  bicycle  racks  and  car- 

rying a  Westinghouse  engine  and  dynamo  to  furnish  power  for 
the  electric  lighting  of  the  entire  train),  buffet,  smoking  and 
library  cars,  standard  sleepers,  compartment  sleepers,  dining  cars, 
parlor  cars,  day  coaches  and  reclining  chair  cars.  The  entrance 

to  each  car  is  by  way  of  massive  "flush"  vestibules  finished  in  San 
Domingo  mahogany,  the  elegance  of  which  is  but  a  taste  of  the 
splendid  display  within.  All  of  the  cars  are  electric  lighted,  steam 
heated,  and  the  metal  finishings  are  in  handsome  old  bronze  made 
to  special  design.  The  method  of  electric  lighting  is  unique;  for 
emergency  and  in  addition  to  the  regular  dynamo,  under  each  car 
is  located  an  auxiliary  battery  sufficient  to  light  a  dozen  or  more 
lamps  in  each  car.  The  exterior  of  these  trains  is  unusually  beau- 

tiful, all  of  the  cars  being  painted  a  deep,  rich  yellow  in  different 
shades  and  finished  in  gold.  The  fastest  and  most  powerful  loco- 

motives in  America  are  used  to  haul  these  superb  trains  over  the 
Chicago,  Milwaukee  &  St.  Paul  Railroad,  which  owns  one  of  the 
finest  roadbeds  in  the  world.  .  . 



3  R  «  ?>s 

[O.    AUG  i  }m  s' 

Street  Railway  Journal 

Vol.  XIV.  JVEW  YORK  AJVD  CHICAGO,  AUGUST,  1898.  JVo.  8. 

THE  ELECTRIC  RAILWAY  SYSTEMS  OF  SPRINGFIELD  AND 

HOLYOKE,  MASS. 

The  Connecticut  River  valley,  which  crosses  the  western  of  this  region  which  are  centers  of  industrial  activity,  or  are 

part  of  Massachusetts  in  a  northerly  and  southerly  direc-  the  sites  of  educational  institutions  of  national  reputation 
tions,  forms  one  of  the  most  attractive  and  prosperous    and  importance.    Many  of  the  streams  tributary  to  the 

FIG.  1.— INTERIOR  OF  POWER  STATION— SPRINGFIELD,  MASS. 

regions  of  that  State.  Its  largest  cities  are  Springfield  and  Connecticut  River  are  dammed  to  provide  water  power, 
Holyoke,  both  noted  for  their  manufacturing  interests.  Be-  and  at  Holyoke  the  river  itself  is  impounded  by  a  dam  6o 
sides  these  cities  there  are  many  others  within  the  confines     ft.  in  height  and  1009  ft.  long;  this  supplies  power  to 
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the  industries  of  the  city,  the  chief  of  which  is  the  manu- 
facture of  paper. 

The  thickly  populated  character  of  the  region,  and  the 
general  prosperous  condition  of  the  inhabitants,  together 

with  liberal  legislation,  have  united  in  developing  the  trans- 
portation facilities  so  that  these  are  now  excellent.  The 

principal  steam  railways  serving  the  lower  portion  of  this 
valley  in  Massachusetts  are  the  New  York,  New  Haven  & 
Hartford  Railroad,  the  Boston  &  Maine  Railroad  and  the 
Boston  &  Albany  Railroad,  all  of  which  enter  Springfield, 
while  Holyoke  is  served  by  the  first  two.  The  growth  of 
the  street  railways  during  the  past  ten  years  has  also  been 
great  and  continuous,  and,  of  course,  has  far  outstripped 
the  increase  in  population.  This  will  be  seen  from  the  fact 
that  in  1887  the  total  length  of  track  in  the  Springfield  and 
Holyoke  systems,  which  were  then  unconnected,  was  19.9 

miles,  whereas  to-day  it  is  94.8  miles.    During  this  time 

THE  SPRINGFIELD  SYSTEM 

Springfield  is  a  large  residential  city,  and  its  industries 
are  more  varied  than  in  Holyoke,  where  manufacturing  is 
the  chief  pursuit  followed.  It  is  also  surrounded  to  a 
greater  extent  by  near  lyirg  towns  and  villages,  which  are. 
cut  off  to  the  north  and  west  of  its  sister  city  by  a  range 
of  hills,  the  highest  peak  of  which  is  Mt.  Tom.  The 
Springfield  Street  Railway  Company  has  been  engaged 

actively  in  building  up  a  traffic  with  these  outlying  com- 
munities, and  on  a  number  of  occasions  has  pushed  its  lines 

in  advance  of  the  travel,  though  careful  not  to  have,  at  any 
one  time,  too  many  unprofitable  lines.  The  wisdom  of 

this  policy  has  been  shown  by  the  development  of  the  com- 

pany's traffic  as  given  above,  and  which  now  requires  180 
passenger  cars  for  a  mileage  of  sixty-five.  Although  many 
of  these  lines  extend  out  into  the  suburbs  for  10  miles  or 

more,  no  extra  fare  is  charged  on  any  over  the  standard 

FIG.  2.— PLAN  OF  POWER  STATION— SPRINGFIELD 

the  number  of  car  miles  run  has  increased  in  Springfield 
from  372,656  to  2,747,678,  and  in  Holyoke  from  101,299  to 
956,500.  The  number  of  passengers  carried  per  year  in 
Springfield  has  risen  during  the  last  decade  from  2,135,016 
to  10,994,699,  and  in  Holyoke  from  491,905  to  4,081,888. 
These  figures  are  taken  from  the  report  of  the  State  Rail- 

road Commissioners  for  the  years  ending  September  30, 
1887  and  1897. 

The  character  of  the  railways  themselves  and  the  service 
given  have  changed  as  radically  as  the  amount  of  traffic 
and  kind  of  motive  power.  From  a  horse  railway  serving 
the  streets  of  the  city  only,  the  system  in  each  city  has  been 
developed  to  a  network  of  interurban  lines  reaching  to  all 
Luc  neighboring  towns  and  villages.  The  properties  in  the 
two  cities  are  in  no  way  connected  in  ownership,  and  they 
are  considered  together  in  this  article  only  because  they 

connect  with  each  other  and  from  a  traffic  standpoint  nat- 
urally form  a  complete  unit.  Both  are  conservatively  man- 

aged and  prosperous,  and  are  conducted  on  the  same  gen- 
eral lines  of  operating  policy,  although  in  minor  points  dif- 

ferent practice  is  followed. 

"nickel.'  In  another  respect  the  practice  of  the  company 
in  development  of  traffic  is  interesting.  While  supplying 
passengers  with  every  comfort  and  everything  in  the  line 
of  good  service,  the  company  has  established  no  parks  of 
its  own  and  has  not  undertaken  exhibits  or  engaged  in  the 
supply  of  park  attractions.  The  cars  carry,  of  course,  many 
pleasure  travelers  during  the  summer,  but  the  policy  of  the 
company  has  been  against  any  special  development  in  any 
one  direction  by  means  of  entertainments  of  its  own.  As  a 
result  the  winter  traffic  of  the  company  is  83  per  cent  of  its 
summer  business. 

The  power  station  of  the  company  is  on  the  Connevticut 
River,  in  the  southern  part  of  the  city,  and  adjoins  the  track 
of  the  New  York,  New  Haven  &  Hartford  Railroad,  from 
which  a  spur  is  led  over  the  coal  storage  for  easy  delivery 

of  fuel.  The  station  now  contains  two  1200-h.p.  cross 
compound  Hamilton-Corliss  engines,  manufactured  by  the 
Hooven,  Owens  &  Rentschler  Company,  and  one  600-h.p. 
tandem  compound  Mcintosh  &  Seymour  engine.  The  cyl- 

inder dimensions  of  the  1200-h.p.  engines  are  26  ins.  and 
50  in.  x  48  in.  stroke,  and  each  is  direct  connected  to  an 
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800-k.w.  General  Electric  generator.  The  cylinder  dimen- 
sions of  the  Mcintosh  &  Seymour  engine  are  18  ins.  and 

29  ins.  x  17  ins.,  and  it  is  belted  to  two  200-k.w.  Westing- 
house  generators.  The  company  is  now  installing  two  ad- 

ditional 1200-h.p.  generators  of  the  Hamilton-Corliss  type 
and  foundations  are  now  being  built  for  them.  It  is  ex- 

pected they  will  be  in  operation  by  the  fall.  A  50-ton  trav- 
eling crane,  of  Baush  &  Harris  make,  extends  the  full  width 

of  die  room. 

The  boiler  room  contains  a  battery  of  three  Babcock  & 
Wilcox  boilers  of  500  h.p.  each,  two  Snow  steam  pumps, 
8  ins.  x  10  ins.  x  12  ins.,  and  Blake  vertical  twin  air  pumps, 
11  ins.  x  22  ins.  x  18  ins.,  with  Blake  condensers.  Stratton 
separators,  Green  economizers  and  National  feed  water 

I'eaters  are  employed.  The  stick  is  an  exceedingly  grace- 
ful one,  and  is  of  brick,  150  ft.  high.  The  arrangement  of 

machinery  and  method  oi  piping  in  the  engine  room  are 
shown  in  Fig.2,  and  were  designed  under  the  supervision 

of  Sheaff  &  Jaastad,  who  have  had  charge  of  the  recon- 
struction of  the  station.  The  system  of  suction  and  dis- 

charge pipes  for  the  water  of  condensation,  which  was  also 
laid  under  the  supervision  of  these  engineers,  is  illustrated 
in  Fig.  4. 

Fig.  5  shows  an  exterior  view  of  the  company's  new  car 
house,  recently  erected  at  a  cost  of  about  $60,000.  It  is 
undoubtedly  one  of  the  finest  in  the  country,  and  the  man- 

agers justly  feel  proud  of  it.  The  plan  in  Fig.  6  shows  the 
arrangement  of  the  house.  Th^  offices  of  the  company 
occupy  the  front  of  the  building  and  are  tastefully  fitted  up. 
To  the  right  of  the  main  entrance  are  the  rooms  of  the 
general  manager  and  president,  while  to  the  left  are  those 
of  the  accountants  and  treasurer.  Adjoining  the  latter  is 
the  locker  room  of  the  employees;  this  is  commodious,  with 
double  rows  of  lockers,  and  permanent  ladders  fixed  on 
rollers  on  the  ceiling  so  that  the  upper  tier  of  lockers  can 

FIGS.  3  AND  4.— SECTION  AND  PLAN  OF  SUCTION  AND  DISCHARGE  SYSTEM 

easily  be  reached.  Above  the  offices  mentioned  are  the  general  lounging  room.  The  other  is  a  reading  room  in 
waiting  rooms  of  the  conductors  and  motormen.  One  is  which  the  conductors  make  out  their  accounts,  and  in  it  are 

supplied  with  chairs,  tables,  checker  boards,  etc.,  and  is  a    two  chutes  which  lead  to  the  treasurer's  safe  on  the  ground 
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floor.  One  is  for  the  conductors'  reports,  the  other  for 

their  receipts.  The  men's  lavatory  is  fitted  with  three  por- celain tubs  and  all  the  modern  conveniences. 

As  will  be  seen,  the  car  entrance  is  on  the  extreme  left  of 
the  building  and  is  provided  with  one  track  which  branches 

employed,  the  overhead  conductor  having  a  2^-in.  T-iron 
bolted  to  planks  which  are  attached  to  trusses  overhead  by 
hangers.  The  object  of  this  is,  of  course,  to  have  no  sag- 

ging wires  and  the  arr?ngement  seems  to  answer  perfectly 
the  purpose  for  which  it  was  intended. 

FIG.  5.— EXTERIOR  OF  CAR  HOUSE— SPRINGFIELD 

off  into  fifteen  stubs,  each  capable  of  holding  five  cars.  The  The  car  house  is  fireproof  throughout,  there  being  no 

track  work  and  special  work  in  the  car  house  is  of  the  high-  wood  used  in  its  .-onstfuction  other  than  the  single  planks 
est  grade.   It  is  made  up  of  4.5-in.  rail  with  all  special  work     to  which  the  overhead  conductors  are  bolted    The  offices 

FIG.  7.— INTERIOR  OF  CAR  HOUSE,  SHOWING  OVERHEAD  CONSTRUCTION— SPRINGFIELD 

of  the  Wharton  manganese  type.  The  floor  is  of  concrete 
and  a  pit  extends  eh  track. 

Fig.  7  also  gives  a  very  good  idea  of  the  overhead  con- 
struction in  the  car  house.   As  will  be  seen,  no  wires  are 

are  not  lighted  by  the  500-volt  circuit,  but  in  the  daytime 
from  the  local  lighting  circuit  and  at  night  from  a  rotary 

transformer  consisting  of  a  500-volt  10-h.p.  Westinghouse 
.motor  directly  connected  to  a  small  no-volt  lighting 
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419 dynamo  of  100  lights  capacity.  Standpipes  and  hose  are 
located  at  convenient  intervals,  so  that  cars  can  be  washed 
down  at  any  point,  or  used  in  case  of  fire  to  the  rolling 
stock.  The  car  house  is  also  fitted  with  automatic  sprink- 

lers. The  entire  building  is  heated  by  steam  in  winter, 
something  which  can  be  easily  done,  because  the  single  erp 
trance  can  be  kept  closed  when  not  in  use. 

Adjoining  the  new  car  house  is  the  old  car  house  of  the 

company,  now  largely  used  for  the  offices  of  the  track  en- 

In  the  electrical  engineer's  room  was  a  convenient  in- 
strument for  testing  voltage.  It  consisted  of  a  jointed 

bamboo  fishing  pole,  the  brass  ferrules  of  which  were  con- 
nected by  a  small  copper  wire,  and  at  the  end  of  which  was 

carried  a  large  brass  hook.  The  lower  end  of  the  pole  was 
carefully  insulated.  The  parts,  when  put  together,  made  a 
convenient  appliance  for  making  contact  with  the  trolley 
wire  overhead,  in  case  of  voltage  or  other  tests. 

The  rolling  stock  of  the  company  consists  of  a  variety  of 

FIG  9. — DOUBLE  TRUCK  CAR  FOR  SUBURBAN  SERVICE— SPRINGFIELD 

gineer,  electrical  engineer  and  other  heads  of  departments 
and  for  repair  work.  The  entrance  curves  to  this  house 
are  fitted  with  Wharton  unbroken  main  line  switches. 

The  car  shop  is  not  a  large  one,  containing  only  two 
lathes,  a  spool  winder  and  a  wheel  press.  Among  the  in- 

genious tools  used  by  the  company  is  that  shown  in  Fig.  8. 
It  is  a  dummy  truck  to  be  used  under  cars  disabled  by  a 
bent  or  broken  axle,  and  it  is  carried  on  the  repair  car.  As 

types  of  cars,  mostly  of  the  4-wheel  type.  These  were  built 
by  the  Wason  Company,  and  are  mostly  mounted  on 
Bemis  trucks,  which  is  the  standard  4-wheel  truck  em- 

ployed. A  few  lines,  however,  use  a  double-truck  car,  and 
for  this  service  the  company  is  well  satisfied  with  the  car 
shown  in  Fig.  9.  This  measures  39  ft.  4  ins.  over  dashers 
and  30  ft.  over  end  panels.  The  car  has  a  narrow  aisle 
with  cross  seats,  but  the  latter  are  arranged  in  a  somewhat 

FIG.  8. — DUMMY  TRUCK  FOR  DISABLED  CARS— SPRINGFIELD 

win  be  seen,  it  consists  of  an  extension  piece  made 
out  of  two  channel  irons  which  can  be  fitted  under  the 

side  bar  of  the  truck  and  held  to  it  by  a  strap  and  bolts. 
This  extension  piece  carries  on  its  outer  end  the  box  for  a 

pair  of  10-in.  wheels.  The  disabled  end  of  a  car  can  be 
mounted  on  this  truck,  as  shown  in  the  engraving,  the  en- 

tire performance  taking  fifteen  or  twenty  minutes  at  long- 
est, and  it  can  then  be  drawn  to  the  car  house  or  it  can 

move  under  its  own  motive  power. 

novel  way,  a  single  seat  on  each  end  being  placed  longi- 
tudinally on  the  side  opposite  from  the  entrance  door. 

Many  types  of  motors  are  used,  practically  all  makes  of 
the  General  Electric  and  Westinghouse  companies  being 
represented.   Consolidated  heaters  are  employed. 
The  standard  track  construction  of  the  company  is  a 

7-in.  70-hb.  T-rail,  although  considerable  6-in.  60-hb.  T-rail 
is  also  used.  For  certain  streets,  at  the  request  of  the  city, 
the  company  has  recently  put  in  a  9-in.  95-lb.  one-half 
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groove  and  107-tb.  full  groove  Broadway  head  rail.  The 
standard  joint  on  the  7-in.  rail  is  an  8-bolt  joint,  and  on  the 
9-in.  rail  a  12-bolt  joint.  The  rails  were  supplied  by  the 
Wharton  Company,  the  Cambria  Iron  Company,  the 
Pennsylvania  Steel  Company  and  the  Johnson  Company. 

FIG 10.— BOILER  ROOM,  SHOWING  MECHANICAL  DRAFT  FANS— HOLYOKE 

They  are  bonded  with  Washburn  &  Moen  0000  bonds  and 
supplementary  wires  are  used  throughout,  connected  to 
the  bonds  every  30  ft.  to  go  ft. 

THE  HOLYOKE  SYSTEM. 

Holyoke  is  10  miles  distant  from  Springfield,  and  by 
electric  railway  the  running  time  from  the  Springfield 

Post  Office  to  the  Holyoke  City  Hall  is  fifty-five  minutes. 
Through  cars  are  run  on  a  ten-minute  headway  and  the 
fare  charged  is  10  cents.  While  on  the  tracks  of  the 
Springfield  Street  Railwav  Company,  which  extend  about 

directions,  a  number  of  lines  being  across  the  river.  The 
character  of  the  streets  traversed  is  generally  hilly  and 
there  are  a  number  of  sharp  grades.  In  addition  to  its  city 
system  the  company  has  a  very  attractive  park  called 

"Mountain  Park,"  at  the  base  of  Mt.  Tom,  and  also  oper- 
ates one  of  the  most  interesting  mountain  lines 

in  the  country  to  the  summit  of  Mt.  Tom. 
Somewhat  curiously  for  a  city  in  which  there 

is  so  much  water  power,  the  station  of  the  Holy- 
oke Railway  Company  is  operated  by  steam.  It 

is  contained  in  a  substantial  brick  structure  lo- 
cated on  the  Connecticut  River  in  the  southern 

part  of  the  city,  and  immediately  strikes  the  ob- 
server on  account  of  the  absence  of  any  stack, 

mechanical  draft  being  employed.  In  this  con- 
nection it  should  be  said  that  the  managers  of 

the  company  are  most  enthusiastic  over  the  use 
of  mechanical  draft,  which  they  consider  especial- 

ly adapted  to  the  extremely  variable  conditions 
of  electric  railway  work. 

The  draft  is  provided  on  the  Sturtevant  sys- 
tem, by  a  duplicate  set  of  8-ft.  fans,  driven  by  a 

small  engine.  The  speed  of  this  engine  is  regu- 
lated by  an  automatic  damper,  so  that  exactly 

the  right  amount  of  draft  can  be  secured  at  all 
times.  The  coal  consumed  per  electric  horse 
power  per  hour,  as  measured  by  the  wattmeter, 
varies  from  2.19  lbs.  to  2.10  lbs.,  and  in  tests  has 
been  as  low  as  2.03  lbs. 

The  rest  of  the  equipment  of  the  boiler  room 
consists  of  three  Babcock  &  Wilcox  boilers  of 

250  h.p.,  equipped  with  Hawley  down  draft  fur- 
naces, a  National  feed  water  heater  and  Green  economizer. 

Adjoining  the  boiler  room  is  a  special  Deane  fire  pump 

i8}4  ins.  x  10J/2  ins.  x  12  ins.,  with  a  capacity  of  1000  gal- 
lons per  minute. 

The  engine  room  contains  three  Green  tandem  com- 
pound engines  with  cylinder  dimensions  15  ins.  and  20  in. 

x  48  in.  stroke,  each  directly  connected  to  a  300-k.w.  Gen- 

FIG   11.— STANDARD  CAR  FOR  CITY  SERVICE— HOLYOKE FIG.  12.— MT.  TOM  ELECTRIC  CAR 

halfway  between  the  two  cities,  the  crew  are  part  of  the 
Springfield  Railway  force.  As  soon  as  the  car  crosses  the 
dividing  line,  they  act  under  orders  of  the  Holyoke  Street 
Railway  Company.  The  rolling  stock  for  the  through  cars 
is  provided  by  both  companies. 

The  Holyoke  system  proper  radiates  from  the  city  in  all 

eral  Electric  generator.  The  engines  are  operated  in  con- 
nection with  Deane  condensers.  As  a  usual  thing  two  en- 

gines are  used  at  all  times,  and  one  additional  for  heavy 

riding.  The  company  employs  forty-nine  open  cars  for 
days  of  heavy  traffic,  and  from  this  number  all  the  way 
down  to  thirty  for  ordinary  traffic. 



AUGDST,  1898.] STREET  RAILWAY  JOURNAL. 

421 

FIG.  14.— GENERATORS— HOLYOKE  POWER  STATION 
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Outside  of  the  Mt.  Tom  line  the  maximum  grade  is  J\ 

per  cent.  The  track  construction  is  mostly  56-tb.  4  j-in.  T- 
rail,  but  last  year  a  70-lb.  7-in.  T-rail  was  employed.  This 
is  laid  on  chestnut  ties.  Formerly  kyanized  wood  ties 
were  employed,  but  it  was  thought  that  the  chestnut  ties 
will  last  as  long  as  the  rail,  and  so  will  be  amply  sufficient 
for  the  purpose.    Opposite  joints  are  laid  as  a  rule. 

The  special  work  is  mainly  of  the  Wharton  type,  though 
some  Johnson  special  work  is  employed.  Tie  rods  are 
used  throughout  the  entire  system.  Crown  0000  bonds 
are  used  throughout,  connected  to  No.  o  supplementary. 
In  the  city  iron  poles  are  employed,  but  outside  wooden 
poles  are  the  rule.  Both  southern  pine  and  chestnut  poles 
are  used,  but  the  latter  are  considered  more  satisfactory. 

A  view  of  one  of  the  standard  open  cars  of  the  company 
is  shown  in  Fig.  11.    It  is  the  ten  bench  open  type.  The 

count  of  their  noiseless  qualities  and  the  ability  to  avoid 
the  use  of  gear  cases. 
The  Mt.  Tom  mountain  line,  to  which  reference  has 

already  been  made,  connects  with  the  end  of  the  Highland 

division  of  the  company.  Its  lower  terminus  is  at  Moun- 
tain Park,  and  its  upper  terminus  the  summit  of  Mt.  Tom 

peak.  The  length  of  incline  is  4900  ft.,  in  which  distance 
it  rises  700  ft.  The  maximum  grade  is  2\\  per  cent,  mini- 

mum grade  7  per  cent  and  average  grade  14  per  cent. 
Near  the  top  of  the  line  there  is  a  curve  of  2000  ft.  radius. 
The  line  was  built  and  equipped  by  a  separate  company 

at  a  cost  of  $100,000,  but  has  been  leased  by  the  Holyoke 
Street  Railway  Company  at  a  rental  of  6  per  cent  on  the 
capital  stock.  During  1897  the  road  carried  80,000  pas- 

sengers.  The  fare  is  25  cents  for  a  round  trip. 

Two  cars  are  used,  connected  with  a  i-}-in.  cable  which 

FIG.  15.— MT.  TOM  RAILROAD,  VIEW  FROM  FOOT  OF  INCLINE 

standard  box  car  has  a  20-ft.  body.  An  interesting  feature 
of  the  open  cars  is  the  use  of  the  narrow  awning  on  the 
side.  This  was  originated  in  Holyoke,  and  the  managers 
are  most  enthusiastic  over  its  advantages.  One  chief  point 
in  its  favor  is  that  it  leads  the  drippings  from  the  roof  out 
some  distance,  and  thus  protects  the  conductor  when  he  is 
on  the  running  board.  It  also  shields  the  passengers  from 
the  sun  to  considerable  extent  without  interfering  with  the 
circulation  of  air.  The  awning  is  hung  on  hinged  brackets 
so  that  it  can  be  folded  up  close  to  the  car  if  desired  at  any 
time  to  allow  a  car  to  pass  near  a  post  in  the  car  house  or 
in  any  other  narrow  place. 

The  latest  cars  are  equipped  with  G.  E.  1000  motors  and 
most  of  them  were  built  by  the  Wason  Company  and  are 
mounted  on  Bemis, trucks.  Consolidated  heaters  and  New 
Haven  registers  are  the  standard  in  use.  The  company  is 

favorably  disposed  toward  the  use  of  rawhide  gears  on  ac- 

passes  over  an  8-ft.  return  sheave  at  the  upper  end  of  the 
line.  The  line  is  single  track  with  the  exception  of  a  turn- 

out 700  ft.  in  length,  placed  at  the  center  of  the  road. 
There  are  no  winding  engines  to  drive  the  cable,  and  in 
this  respect  the  line  is  peculiar.  Each  car  is  equipped  with 
two  G.  E.  1000  motors,  mounted  on  the  axles  in  the  usual 
way.  These  furnish  the  only  motive  power,  the  use  of  the 
cable  being  only  to  balance  the  dead  weight  in  the  cars. 
Usually  on  the  ascending  car  the  motors  are  driven  on  the 
parallel  notch  of  the  controller,  the  lower  car  descending 

with  the  motors  shut  off.  If  more  power  is  required,  how- 
ever, current  is  admitted  to  the  motors  of  the  descending 

car.  The  advantage  of  this  arrangement  is,  of  course,  in 
avoiding  the  use  of  winding  engines,  which  are  expensive 

both  in  first  cost,  operation  and  maintenance.  The  ar- 
rangement also  reduces  the  strain  on  the  cable.  The  cur- 

rent is  taken  from  trolley  wires  in  the  usual  way,  and  these 
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wires  are  fed  from  the  regular  railway  circuit.  The  power 
station  of  the  company  is  some  6  or  7  miles  distant  from 
the  foot  of  the  incline. 

The  track  construction  of  the  incline  railway  was  fully  de- 
scribed in  the  September,  1897,  issue  of  the  Street  Rail- 

way Journal,  and  need  only  be  incidentally  referred  to 

here.  The  rails  are  of  the  56-lb.  T-type,  and  are  spiked  to 
6  in.  x  6  in.  yellow  pine  ties,  which  are  carried  on  8  in.  x 
12  in.  yellow  pine  stringers.  These  are  in  turn  spiked  to 
12  in.  chestnut  mud  sills,  spaced  5  ft.  2  in.  center  to  center. 

The  turnout,  which  is  a  special  feature  of  the  road,  is  illus- 
trated in  Fig.  12.  No  spring  or  movable  switches  are  re- 

quired, their  use  being  avoided  by  the  employment  of  de- 
flecting rails,  as  shown.  Each  car 

axle  carries  a  pair  of  extra  wheels 
mounted  outside  the  journal  boxes, 
as  can  be  seen  from  a  photograph  of 
the  car.  The  sole  use  of  these  wheels 
is  to  carry  the  car  on  the  outside 
rails  when  the  turnout  is  reached, 
allowing  the  interruption  of  the  reg- 

ular rails  so  as  to  permit  the  carry- 
ing of  the  cable  through  the  turnout, 

as  illustrated  in  the  engravings.  The 
advantage  of  this  is,  of  course,  in  the 
ability  to  use  a  single  track  instead 
of  a  third  rail  or  double  track  on  the 

incline,  thus  lessening  materially  the 
cost  of  construction.  The  arrange- 
ment;  described  is  the  invention  of 
Chasj.  F.  Parker  of  New  York,  the 
builder  of  the  road. 

The  safety  devices  employed  are 
very  complete.  Each  car  is  equipped 
with  eight  brake  shoes  operated  by 
hand  brake,  and  in  addition  the  elec- 

tric brake,  which  is  the  one  in  regu- 
lar use  for  controlling  speed  of  the 

cars.  In  addition  to  these  a  special- 
ly designed  cable  grip  is  arranged  at 

the  head  of  the  incline  for  gradually 
stopping  the  cable  in  case  the  speed 
of  the  cars  exceeds  1400  ft,  per  min- 

ute, 1300  ft.  being  the  ordinary 
speed.  Still  another  safeguard  is 
provided  by  an  automatic  grip  lo- 

cated under  the  car  for  engagement 
with  a  safety  T-rail,  spiked  to  a 
stringer  between  the  rails.  This  can 
also  be  operated  by  hand,  was  man- 

ufactured by  the  Sprague  Electric 
Company,  and  is  similar  to  that  em- 

ployed on  the  well-known  electric 
elevators  of  the  company. 

The  view  from  the  top  of  the  in- 
cline is  most  picturesque,  as  the 

mountain  is  high  above  the  general 
country  about  it,  and  on  a  clear  day 
a  grand  panorama  can  be  seen.  The 
excursion  is  a  favorite  one  for  the  residents  of  Holyoke,  as 
well  as  for  parties  from  the  surrounding  country.  The 
summit  house,  owned  by  the  company,  is  a  large  and  sol- 

idly built  structure,  three  stories  high  and  76  ft.  x  92  ft. 
The  two  lower  stories  are  devoted  to  a  restaurant  and  at- 

tractions in  the  line  of  autoharps,  stereopticons,  etc.  On 
the  upper  floor  is  a  large  observation  room,  furnished  with 
numerous  telescopes  for  the  use  of  visitors.  This  floor  has 
an  elevation  of  1266  ft.  above  the  level  of  the  sea. 

Mountain  Park,  which  is  located  at  the  foot  of  the  in- 

cline, is  a  most  attractive  resort,  and  is  visited  annually  by 
very  large  numbers  of  people.  It  contains  a  large  Denzcl 
carousel,  located  in  a  special  building;  a  bicycle  track,  to- 

boggan slide,  menagerie  in  which  are  birds,  monkeys  and 
other  animals;  a  deer  park,  and  an  open-air  theatre,  in 
which  during  the  summer  two  performances  are  given 
daily.  Reserved  seats  in  this  can  be  secured  for  five  cents, 
but  the  performance  can  be  watched  from  a  short  distance 
away  without  extra  charge,  if  desired. 

The  treads  of  cast-iron  wheels  have  the  hardest  surface 
which  it  is  possible  for  the  manufacturers  to  provide,  and 
this  hardness  !s  absolutely  necessary  for  the  service  re- 

FIG.  16.— TURN-OUT,  SHOWING  ARRANGEMENT  OF  RAILS  ALLOWING  CAR  TO  PASSOVER 
CABLE  OF  OPPOSITE  CAR 

quired.  This  surface  cannot  be  touched  by  a  tool  to  any 
extent.  It  is  harder  than  hard  steel,  and  when  brake  shoes 
of  the  same  material  are  used,  or  shoes  of  considerable 

hardness,  friction  results  instead  of  wear,  with  a  conse- 
quent burning  of  the  treads  of  wheels,  in  many  instances 

shortening  the  life  of  the  latter  and  putting  the  railroad 
company  to  a  great  deal  of  expense  in  replacement  of 
wheels  or  in  having  them  refitted;  hence  it  becomes  a  ques- 

tion of  wheels  versus  brake  shoes. —  From  paper  read  at 
the  Atlanta.  Ga.,  Convention,  1894. 
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The  Holland  &  Lake  Michigan  Railway. 

The  Holland  &  Lake  Michigan  Railway,  which  was 
opened  July  4,  extends  from  east  to  west  along  Black  Lake, 
an  arm  of  Lake  Michigan  on  the  east  shore,  and  connects 

Holland,  a  city  of  some  11,000  people,  with  Macatawa,  sit- 
uated on  Lake  Michigan  at  the  inlet  to  Black  Lake.  Maca- 
tawa is  a  summer  resort,  with  a  population  of  3000,  and 

is  without  steam  railway  connections,  its  only  transporta- 
tion facilities  previous  to  the  building  of  the  Holland  & 

Lake  Michigan  Railway  being  the  lake  steamers.  The 

electric  road  is  7  miles  long  and  runs  through  a  very  pro- 
ductive fruit  belt,  and  while  the  passenger  traffic  from  Hol- 

land to  Macatawa  is  expected  to  make  the  road  a  paying 
property,  the  moving  of  fruit  and  other  freight  will  be  no 
small  part  of  the  service. 

At  right  angles  to  the  road  now  built,  and  crossing 
it  about  midway  between  the  two  towns,  a  second  electric 
line  called  the  Sagatuck,  Douglas  &  Lake  Shore  Electric 
Railway  is  being  constructed.     This    will    extend  in  a 

GENERATOR 

straight  line  north  and  south,  and  will  connect  the  fruit- re- 
gion through  which  it  passes  with  the  steamboat  docks  on 

Black  Lake. 

The  power  house  now  built  will  serve  for  both  lines;  it 
is  located  some  4^  miles  from  Holland  and  2  miles  from 
Macatawa.  It  is  of  brick,  50  ft.  x  100  ft.,  with  a  steel  roof. 
The  land  rises  rapidly  from  the  lake,  and  900  ft.  distant 

from  the  water's  edge  the  power  house  is  20  ft.  above  the 
water.  The  soil  is  sand,  making  the  foundation  problem  an 

easy  one.  The  steel  stack  is  no  ft.  high  and  52  ins.  di- 
ameter. Three  tubular  boilers,  66  ins.  x  16  ft.,  carry  steam 

at  a  pressure  of  no  lbs.;  steel  breeching  connects  the  fur- 
naces with  the  stack.  At  present  there  are  but  one  engine 

and  one  dynamo  installed.  The  engine  is  a  "Fisher"  sin- 
gle-valve, side  crank,  non-condensing,  and  of  350  h.p.  It 

is  the  intention  within  a  short  time  to  add  condensers  to 

the  plant. 

The  generator  is  of  200-k.w.  capacity,  belted  to  the  en- 
gine and  designed  to  run  at  700  r.p.m.  It  was  manufac- 

tured by  the  Triumph  Electric  Company,  and  is  a  dupli- 
cate of  those  furnished  the  Waterloo  &  Cedar  Falls  Subur- 

ban Railway, described  in  the  Street  Railway  Journal  for 
February.  Another  engine  and  generator  of  the  same  kind 
is  to  be  installed  shortly;  lighting  machinery  will  be  put  in 
to  furnish  light  for  docks,  beaches  and  other  places  along 
the  line  of  the  road.  The  switchboard  was  also  furnished 

by  the  Triumph  Electric  Company;  it  is  white  marble, 

equipped  with  Triumph  rheostats  and  Weston  instru- 
ments. 

The  line  of  the  road  after  it  leaves  Holland  is  almost 

straight,  passing  directly  across  the  farms  lying  along  the 
lake.  The  right  of  way  was  purchased  of  the  owners,  and 
does  not  at  any  place  run  along  the  public  highway.  The 

ties  are  of  cedar,  and  on  these  are  laid  65-lb,  T-rails  with 
joints  broken.  The  ballast  is  gravel.  The  line  is  nearly 
level,  the  maximum  grade  being  3  per  cent.  Two  wooden 

trestles  14  ft.  to  16  ft.  high  and  1000  ft.  and  600  ft.  long,  re- 
spectively, had  to  be  built  for  crossing  ravines. 

The  trolley  wire  is  00.  For  5  miles  it  is  hung  from  flex- 
ible steel  brackets,  and  the  remainder  of  the  distance  from 

span  wires.    The  poles  are  shaved  cedar,  30  ft.  high  and 

SWITCHBOARD 

6  in.  diameter  at  the  top.  The  Ohio  Brass  Company's 
overhead  material  was  used  throughout  the  work. 

The  car  house  is  50  ft.  x  150  ft.,  adjoins  the  power 
house,  and  is  also  of  brick  with  steel  roof.  It  has  five 

tracks  running  the  full  length  of  the  building.  The  repair 
shop  facilities  are  also  under  this  roof.  Twelve  cars  make 
up  the  rolling  stock;  three  of  these  are  30  ft.  long  with 

double  trucks;  two  have  baggage  and  freight  compart- 
ments. The  remaining"  ones  are  smaller  and  on  single 

trucks.  The  cars  were  built  by  the  Barney  &  Smith  and 

Brill  companies.  The  large  cars  have  two  50-h.p.  and  the 
smaller  two  25  h.p.  Walker  motors. 

Cars  began  running  nearly  a  week  before  the  opening 
day,  and  everyone  was  allowed  to  ride  free.  On  July  4 

the  first  fares  were  collected.  A  regular  five-cent  fare  is 
charged  inside  either  village,  and  ten  cents  for  the  ride  be- 

tween the  two.  The  road,  including  the  power  house,  was 

built  by  Foster  &  Lewis  of  Chicago,  $100,000  in  bonds  be- 
ing issued  for  the  purpose.  The  officers  of  the  road  are: 

Pres.,  Chas.  M.  Humphrey,  Ironwood,  Mich.;  Secy,  and 
Treas.,  J.  E.  Cochran,  Chester,  Pa.;  Supt.,  M.  J.  Kinth. 
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Fares  and  Earnings  of  the  Copenhagen  Tramways 

By  V.  Fabhr-Madsbn 

The  fares  charged  on  the  Copenhagen  tramway  system 
up  to  1884  were  not  fixed  by  either  law  or  concession,  and 
consequently  the  standard  fare  per  unit  distance  cannot  be 
given  exactly.  -  An  article  in  the  Street  Railway  Journal 
(May,  1897)  showed  graphically  in  a  most  striking  manner 
to  what  an  enormous  extent  the  American  public  has  been 
benefited  by  the  extensions  of  their  street  railway  systems. 

As  all  fares  in  Europe,  except  in  Paris  and  a  few  small  Ger- 
man cities,  increase  with  the  distance  traveled,  the  question 

of  relative  fares  in  Europe  and  America  may  be  dealt  with 
in  another  way. 

Mr.  Sullivan  in  a  recent  article  in  the  Street  Railway 

Journal  states  that  "The  prevailing  general  opinion  in  the 
United  States  is  that  street  car  fares  in  Europe  are  2  cents, 

regardless  of  distance,"  etc.,  etc.  Mr.  Sullivan  says  this  is 
wrong,  but  that  such  an  opinion  can  prevail  is,  to  a 
certain  extent  excusable.  If  the  gross  receipts  of 
a  European  tramway  line  are  divided  by  the  number  of 
passengers  carried,  the  average  fare  paid  will  be  found  to 
be  generally  2  cents,  or,  rather,  a  fraction  more. 

This  shows,  however,  that  a  passenger  in  Europe  sel- 
dom spends  more  than  2  cents  for  a  street  car  ride,  simply 

because  if  he  wants  to  go  beyond  the  2-cent  limit  the  fares 
becomes  excessive  for  the  distance,  so  that  whether 

the  European  fares  are  higher  or  not  can  only  be  an- 

swered, in  the  writer's  opinion,  by  considering  the  dis- 
tance a  passenger  can  travel  for  the  standard  2-cent  fares. 

The  importance  of  an  European  street  railway  system  also 

depends  on  the  number  of  2-cent  routes. 
Reverting  to  the  actual  conditions  in  Copenhagen,  2.67 

cents  is  the  average  fare  paid  by  each  passenger,  taking 
into  account  the  receipts  from  commutation  tickets  and 
the  fares  of  1.38  cents  over  very  small  distances.  In  the 
following  will  be  shown  the  present  fares  from  terminus 
to  terminus,  and  the  maximum  distance  traveled  for  2.67 
cents  or  10  ore  Danish.  These  figures  refer  to  the  present 
day: 

Max. distance 

for  Trans- 
•  stand-  porta- 
ard  fare    tion  rate 
(2.67c.)    per  mile, 
miles.  cents. 

No.  I.  Copenha- 
gen Tramway, 

No.  II.  Suburban 
Company  .... 

No.  III.  Freder- 
iksberg  Tram- 
way   

No.  IV.  Noerre- 
bros  Tramway 

No.  V.  Falkone 
rallee  Tram- 
way   

No.  VI.  Solvga- 
dens  Tramway 

Max. 
distance, 
miles. 

4 

2.8 

2.5 

2.3 

2.3 

2.6 

Fares 
cents. 
7.07 

4 

5.33 

4 

2.67 

2.67 

Transporta- tion rate 

per  mile, cents. 

1.77 
1.33 

2.132 

1.74 

1.16 
1.03 

2.12 
1.90 

1.89 

1.70 

2.3 

2.6 

1.21 

1.40 

1.41 
1.48 

1.16 

1.03 

Average  transportation  rate  per  mile:  1.40 
umns). 
Average  transportation  rate  per  mile:  of 

rides  for  Id.,  0.66  cent. 
Averages  of  Chicago  (per  mile)  0.37  cent. 

cents  (of  both  col- 

the  London  3  mile 

From  the  above  it  can  be  seen  that  while  our  tramway 
fares  are  not  low  they  can  be  favorably  compared  to  other 
European  cities,  except  the  English  ones,  in  which  country 
the  cheapest  fares  in  Europe  are  to  be  ifound.  As  for 
America,  it  can  again  be  stated  that  the  fares  there  will 

invariably  show  themselves  to  be  the  cheapest  in  the 
world. 

For  convenience  the  several  companies  will  frequently 
be  referred  to  hereafter  in  this  article  by  the  Roman 
numerals  in  the  first  column. 

The  transportation  rate  per  mile  in  Copenhagen  is  based 
upon  the  present  fares,  but  a  decrease  has  taken  place  in 
later  years,  and  only  two  or  three  years  ago  they  were 
somewhat  higher  per  mile.  The  Suburban  Company  had 
a  fare  of  2  cents  a  mile,  and  Company  V.  of  1.74  cents  per mile. 

All  the  companies,  except  the  Frederiksberg,  which  is 
the  most  expensive,  have  established,  at  least  on  some 
of  their  routes,  the  previously  mentioned  1.38  cents  fare 
(in  Danish  5  ore).  That  fare  was  originally  introduced  by 
the  Norrebros  Company,  and  the  others  followed  later. 
In  some  cases  this  fare  (especially  for  Company  V.  and 
Company  IV.)  has  materially  increased  the  number  of 
passenges  carried.  The  maximum  distance  which  can  be 
traveled  on  this  fare  in  no  case  reaches  one  mile. 

The  number  of  tickets  issued  at  the  standard  fare  is, 
however,  considerably  in  excess  of  those  issued  at  the 
low  fare,  which  also  can  be  seen  from  the  average  fare  or 
receipts  from  each  passenger,  that  is  now  slightly  more 
than  2.3  to  2.5  cents  (average  for  all  companies).  The 
highest  receipts  are  on  the  Frederiksberg  line,  viz.,  above 

3  cents.*  Some  years  ago  this  was  the  standard  fare, 
and  that  it  is  now  lower  is  due  chiefly  to  Company  I., 
which  has  greatly  increased  the  length  traveled  for  the 
standard  fare,  and  still  more  by  increasing  the  number  of 
standard  fare-routes. 

The  wages  of  the  Copenhagen  conductors  and  drivers 
have  in  the  course  of  time  been  somewhat  increased.  The 

employees  of  the  Copenhagen  Tramway  Company  re- 
ceive now  65  cents  per  day  when  commencing  work,  and 

after  five  years'  service  69  and  73  cents  per  day.  Besides 
this  sum  they  are  supplied  with  uniforms,  and  in  the  win- 

ter with  a  great  coat  (one  company  also  supplies  its  men 

with  fur-top  boots),  and  have  every  fourth  day  as  a  holi- 
day with  full  wages.  In  addition  to  their  daily  wages  the 

men  have  commissions  with  this  company  amounting  to 
1  per  cent  of  the  gross  receipts.  They  are  also  entitled  to 
33  cents  for  each  day  they  are  absent  when  sick.  The 
Suburban  Company  pays  its  men  according  to  another 
scale,  viz.:  The  wage  per  day  is  33  cents,  also  payable  on 
holidays  (every  fourth  day),  but  the  company  allows  a 
commission  on  the  gross  receipts  from  cars  of  3^  to  5  per 

cent,  according  to  the  number  of  years  a  man  has  been 

in  the  company's  service.  As  in  the  former  company,  the 
men  get  uniforms  and  fur  coats  in  the  winter,  and  their 
weekly  wages  average  from  $6.14  to  $6.50. 

Although  the  wages  may  be  considered  low  if  com- 
pared to  those  paid  in  America  and  England,  the  men 

are  better  paid  than  in  Germany,  and  also  earn  more  than 
a  thoroughly  trained  man  in  the  Danish  manufacturing 
industries.  Assuming  the  latter  to  work  300  days  in  a 

year,  he  can  rely  upon  an  income  in  a  year  of  kroner 
1000.00  or  $267.  (The  working  hours  are  twelve  a  day, 

including  dinner  and  rest.)  The  tramway  man  works  six- 
teen to  eighteen  hours  per  day,  or  he  has  274  working 

days  and  ninety-one  holidays  with  wages.  Assuming  the 
wages  paid  by  the  Copenhagen  Tramway  Company  to 
represent  a  fairly  good  average,  the  tramway  employee 
receives  $256  a  year,  not  counting  his  commission.  The 
amount  of  the  latter  is  somewhat  uncertain,  but  at  a  low 
estimate  it  will  amount  to  $20  a  year,  or  each  man  has 

"The  lowest  is  that  of  Company  VI.,  viz.,  1.93  cents. 
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directly  from  his  company  in  a  year  $276.  The  income  on 
a  low  estimate  for  a  tramway  conductor  or  driver  is,  then, 
somewhat  more  than  that  received  by  the  average  skilled 
workman,  and  considerably  more  than  the  income  of 

helpers  or  all-round  workmen. 
On  the  whole  our  tramway  men  are  exceedingly  well 

satisfied,  and  many  of  them  have  been  in  their  company's 
service  for  more  than  thirty  years.  Some  years  ago  the 

men  formed  a  union  for  supporting  old  or  infirm  mem- 
bers and  their  widows.  Situations  as  tramway  employees 

are  very  much  in  demand. 
In  dealing  with  the  question  of  the  influence  exerted 

upon  the  present  population  of  Copenhagen  by  the  tram- 
ways, it  is,  of  course,  impossible  to  arrive  at  exact  figures, 

as  reliable  and  complete  tramways  statistics  are  almost 
unobtainable.  The  statements  made  below  are  correct, 

however,  as  far  as  they  go,  and  are  based  upon  the  Gov- 
ernment and  municipal  statistics,  and  are  also  upon  sev- 

eral articles  upon  Copenhagen's  growth,  written  by  M. 
Rubin,  chief  of  the  statistical  office  of  the  State,  and  Th. 
Green  of  the  Danske  Fonds  og  Aktier  (Danish  funds  and 
shares). 

In  i860,  before  tramways  were  built,  84  per  cent  of  the 

total  population  were  living  in  the  old  part  of  the  city,  in- 
side the  walls,  as  it  was  called.  Twenty  years  later,  in 

1880,  56  per  cent  were  living  there;  in  1885  only  46  per 
cent,  and  in  1895  of  the  total  population  only  34.7  per 
cent  lived  in  the  old  city.  From  1855  to  1870  the  yearly 
increase  of  the  population  was  ii  per  cent,  but  in  the 
years  immediately  following,  when  several  important 
tramways  were  put  in  operation,  or  from  1870  to  1880, 
the  annual  increase  was  2,\  per  cent,  and  in  the  period 
1880-85,  when  at  least  the  more  important  part  of  the 
system  was  completed,  the  yearly  increase  reached  its 
maximum,  viz.,  3^  per  cent.  Practically  little  has  been 
added  to  the  aggregate  length  of  the  lines  since  that  time, 
and  the  yearly  increase  in  population  is  now  diminishing, 
and  in  the  period  1890-95  was  only  1^  per  cent.  In  actual 
figures  the  population  of  the  outlying  districts  increased 

during  this  period  from  24,000  to  175,000,  and  the  popula- 
tion of  the  old  city  has  in  the  same  period  decreased  from 

1 14,000  to  88,000. 
It  will  always  be  open  to  discussion  what  part  of  the 

increase  in  population  can  properly  be  attributed  to  the 
introduction  and  influence  of  tramways.  It  is  certain  that 

increase  in  population  naturally  depends  upon  the  num- 
ber of  births  in  excess  of  the  number  of  deaths,  but  be- 

sides that  factor  we  have  the  increase  due  to  immigration, 

and  in  the  writer's  opinion  this  latter  can  almost  entirely 
be  credited  to  the  tramways. 
The  influence  upon  the  Copenhagen  suburbs  of  the 

tramways  in  the  city  has  been  such  that  their  suburban 
character  has  in  all  cases  completely  vanished,  so  that  the 
former  suburbs  now  form  parts  of  a  large  city,  with  the 
usual  appearance  of  shops,  large  houses,  manufactories, 

etc.,  etc.  The  tramways  have,  therefore,  opened  new  dis- 
tricts, not  only  for  residences,  but  also  for  businesses  of 

all  kinds,  or,  in  other  words,  the  metropolis  has  been  able 
to  give  employment  to  many  thousands  of  new  hands. 
From  these  facts  the  author  concludes  that  the  increase  of 

population  by  immigration  is  to  a  great  extent  due  to  the 
tramways.  The  correctness  of  this  view  may  further  be 
strengthened  by  the  official  statistics,  showing  that  the 
growth  of  the  other  cities  in  Denmark  was  faster  than 

that  of  the  metropolis  in  the  period  1801-60,  but  that  the 
metropolis  is  heading  the  list  in  the  decades  1860-70  and 
1870-80,  or  after  the  introduction  of  tramways. 

Prior  to  1870  the  increase  of  population  due  to  immi- 
gration was  only  a  trifle  more  than  that  due  to  excess  of 

births.  The  table  below  will  show  how  the  increase  took 

place  in  the  years  immediately  following. 
YEARI/Y  INCREASB  OF  POPULATION. 
Immigra-      Excess  of  Remarks, 
tion.  Births. 

Per  cent.     Per  cent. 
1870-75   2.6  0.5         All  outlying  parts  connect- 

ed with  the  old  Dart. 
1875-80   1.1  1.1  No  extensions  took  place. 
1880-85   2.1  1.4  Important  extensions. 

Since  the  opening  in  1889  of  the  line  of  Company  VI., 
and  in  1893  °f  the  Istedgade  line,  now  part  of  the  system 
of  the  Copenhagen  Tramways  Company,  nothing  has  been 
done  in  the  way  of  tramway  building,  and  the  yearly  in- 

crease in  population  gradually  dropped,  and  immigration 
has  almost  entirely  stopped. 

Copenhagen  is  one  of  the  most  densely  populated 
cities  in  Europe,  having  about  70,000  inhabitants  per 
square  mile.  To  some  degree  this  can  be  explained  by 
stating  that  the  poorer  class  lives  chiefly  in  the  northern 
and  western  parts  of  the  city,  where  the  houses  recently 
erected  contain  at  least  four  floors,  each  floor  accommo- 

dating two  families.  But  in  a  majority  of  cases, directly 
back  of  each  tenement  house,  fronting  on  the  street,  is  a 
second,  very  often  containing  several  more  families  than 
the  one  in  front,  and  sometimes  there  are,  in  the  rear,  still 

others.  This  way  of  building  explains  the  dense  popula- tion. 

The  following  table  gives  the  relative  percentages  of 
flats  of  different  sizes,  in  periods  of  five  years  each,  and 
from  it  some  idea  can  be  obtained  as  to  the  influence  of 

the  tramways  in  distributing  this  population: 
RELATIVE  PERCENTAGES  OF  FLATS  OF  DIFFERENT  SIZE.S. 

1896. 
1890. 1885. 

1880. 
Flats  of: 

1  room    12.8 14 15 17 
2  rooms    39.8 

40 

36 33 
3-4  rooms    31.5 

30 

30 31 
5  rooms  and  above   15.8 16 19 19 

The  period  1880-85,  in  which  the  tramway  lines  were 
about  completed,  shows  a  marked  increase  in  the  number 

of  two-room  flats,  or  a  decided  improvement  for  the  poorer 
classes.  The  proportion  of  flats  of  three  to  four  rooms  has 
remained  practically  constant.  The  number  of  flats  of 
five  rooms  and  above  is  decreasing.  This  is  to  a  certain 
degree  due  to  the  fact  that  in  recent  years  the  rural  or 

suburban  character  of  Frederiksberg  has  also  disap- 
peared, at  least  along  the  two  main  streets,  and  a  large 

number  of  fine  buildings  and  blocks,  almost  all  of  them 
containing  residences  only,  have  been  erected  on  the  areas 
of  the  former  villas. 

If  we  consider  the  population  per  unit  area  contained 
in  the  flats  (about  400  sq.  ft.)  we  find  in  the  old  part  of 
Copenhagen  an  average  of  1.4  persons  per  unit  area,  and 
in  the  new  parts  1.9.  These  figures  were  exactly  the  same 

in  1886  as  in  1895,  a  fact  which  strongly  points  to  the  de- 
sirability of  opening  new  districts,  although  the  statis- 

ticians tell  us  that  two  to  three  persons  per  unit  area  can 

be  considered  as  being  fairly  good.  The  densest  popula- 
tion per  unit  area  exists  in  the  northern  part,  viz.,  2.4, 

but  the  highest  death  rate  per  1000  is  also  to  be  found 
here,  viz.,  26.  (The  average  death  rate  of  Copenhagen  is 

18.4  per  1000,  equal  to  that  of  London.) 
The  increase   of  population  in  the  different  outlying 

districts  can  be  seen  from  the  following  figures: 
1860.  1880.  1885.  1895. 

Western  part                           7,000  25,000  36,000  56,000 
Northern  and  Eastern   17,000  60,000  78,000  117,991 
Southern  (Christianshavn)  ..  17,800  18,000  19,955 
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A  considerable  increase  has  thus  taken  place  in  all  the 
parts  except  in  the  South,  Christianshavn.  The  reason 
for  this  is  that  this  part  was  already  densely  populated  by 
a  poor  population  prior  to  the  introduction  of  tramways. 
As  this  section  of  the  city  is  by  no  means  attractive,  no 

increase  in  population  due  to  immigration  could  be  ex- 
pected. On  the  other  hand,  the  Sundbys  have  greatly 

benefited  by  its  tramway  connection  with  the  city,  which 
was  made  in  1884.  This  can  be  seen  from  the  fact  that  the 

population  of  Sundbys,  which  in  1885  was  11,000,  was  in- 
creased to  about  16,000  in  1895,  and  this  rapid  increase 

accounts  in  a  measure  for  the  very  low  increase  of  the 
population  of  Christianshavn.  It  may  be  mentioned  that 
in  1895  an  entirely  new  suburban  section  was  opened  in 

the  Sundbys,  and  it  was  trom  here  that  the  projected  elec- 
tric railway  was  to  have  started,  connecting  other  vil- 

lages on  the  same  island  of  Amager. 
In  Sundbys  the  population  increase  up  to  1885  was 

due  to  excess  of  births  over  deaths,  and  to  immigration  in 
about  equal  proportions.  A  change  in  which  the  increase 
from  immigration  became  larger  must  have  taken  place 

between  1885-95,  but  the  writer  has  not  been  able  to>  lay 
his  hands  upon  these  statistics,  they  only  appearing  occa- 
sionally. 

Another  suburb  which  has  been  developed  by  the  Co- 
penhagen Tramways  Company  is  Valley  (from  3147  in 

1890  to  approximated  6000  in  1897.) 
The  northeast  point  in  the  tramway  system  and  the 

north  frontier  in  Copenhagen's  municipality  is  Stukefter. 
Although  the  Copenhagen  Tramways  Company  has  had  a 

line  out  to  this  distant  point  for  many  years,  in  the  writer's 
childhood  it  was  considered  quite  as  much  in  the  country 
as  Frederiksberg  was  forty  or  fifty  years  ago.  Time  has 
altered  all  that.  The  old  interesting  inn  in  that  place  will 
vanish  this  summer,  and  fine  two-story  houses  have  been 
erected  along  the  track  and  in  close  vicinity  to  the  com- 

pany's buildings  and  terminus. 
The  Kobenhavns  Sporveis-Selskab  (Copenhagen 

Tramway  Company)  has  done  the  largest  amount  of  new 
construction  during  the  past  thirty  years,  and  has  been 
steadily  increasing  the  number  of  its  lines  and  routes, 
whereas  all  the  other  companies  (except  Company  II.) 
have  remained  unaltered  from  the  beginning  to  the  end  of 

their  existence.  Had  the  Copenhagen  Tramways  Com- 
pany followed  the  same  policy  there  is  no  doubt  that  the 

company's  dividends  would  have  been  equal  to  the  high- 
est of  those  now  paid,  whereas  a  marked  decrease  in  the 

dividends  has  taken  place. 

The  Torstaedernes  Sporveis-Selskab  (the  Suburban 
Company)  has  been  eminently  successful.  While  since 

1873  this  company's  main  line  (connecting  the  outlying 
parts  with  each  other)  has  reached  slowly  but  surely  its 
present  favorable  condition,  and  has  been  a  most  valuable 

help  in  building  up  the  third  important  road  in  Freder- 

iksberg. The  company's  Tarimagsgade  line  has  also 
been  an  assured  success  from  its  first  day  of  operation  in 

1882.  What  influence  the  line  has  had  upon  the  popula- 
tion of  the  area  served  is  difficult  to  say,  but  as  a  connect- 

ing link  between  the  two  main  centers  in  the  east  and  west 
its  performance  is  conspicuous.  When  the  line  was  to  be 
built  bonds  were  issued,  but  they  have  been  completely 
repaid  out  of  the  earnings,  hence  the  company  has  very 
low  capital  liabilities  per  mile  of  track.  The  line  is  worked 
by  single  horse  cars,  following  each  other  on  a  headway 
of  3  minutes.  The  cars  go  unusually  fast,  9  miles  an 
hour,  or  faster  than  is  allowed  by  the  British  Board  of 
Trade  on  tramways  operated  by  mechanical  power.  The 

operating  expenses  are  only  a  trifle  more  than  51  per  cent 
of  the  gross  receipts,  and  these  again  amount  to  about 

130  per  cent  of  the  capital  originally  invested.  The  com- 
pany's financial  position  is  marvelously  good. 

The  effect  of  the  tramways  in  increasing  the  value  of 

property  is  shown  in  the  following  table,  based  upon  in- 
surance valuations: 

INSURED  VALUE  IN  BUILDINGS  IN  COPENHAGEN. 
Inner  Outlying  districts 

Copenhagen,  (except  the  Southern). 
1860   $36,189,000  $7,000,000 
1870   44,444,000  11,142,000 
1875   50,109,000  20,144,750 
1880   53,357,000  27,456,000 
1884   57,743,000  40,063,000 

Per  cent  increase  for  the  old  part,  60;  for  the  new  parts,  471. 
Total  insurance  value,  1884,  $97,806,000;  1895,  $135,500,000.  Per 
cent  increase,  39. 

As  the  most  important  section  of  the  Copenhagen  tram- 
way system  is  that  located  in  Frederiksberg,  it  is  natural 

that  this  suburb,  or  really  village  as  it  was  in  i860,  has 
benefited  to  an  astonishing  degree  by  being  connected  to 
Copenhagen  by  three  different  tramway  companies,  so 
that  now  Frederiksberg  is  generally  considered  as  a  fine 
and  attractive  part  of  the  metropolis. 

The  increase  of  Frederiksberg's  population  has  been as  follows: 

1860.  1880.  1890.  1895.  1896. 
8,164  inhab.        26,150        46,954        56,100        60,000  (approx.) 

The  first  tramway  was  opened  in  1862  and  the  last  one 
in  1884,  and  in  thirty  years  the  population  has  increased 

approximately  500  per  cent.  The  increase  due  to  immi- 
gration is  almost  four  times  greater  than  that  due  to  ex- 

cess of  births,  and  the  insurance  value  of  the  buildings 
has  been  raised  from  $5,000,000  in  1870  to  $13,000,000  in 1884. 

The  following  table  will  show  passenger  traffic  on  the 
tramways  during  the  last  thirty  years: 

Rides  per  Receipts 
Popula-  Passeng.       cap.  and    from  each 
tion.  carried.  year.  passenger. 

1863]  English 
1864 1-    prop-  959,000 
1865  J       erty....  1,534,000 
1866   202,000  2,373,834  11.7  2.7  cents 
1876   332,000  7,940,234  23.9  3.0  cents 
1886   340,000  15,728,399  40.0  2.6  cents 
1895   408,000  23,500,000  57.6  2.6  cents 
1896   424,000  25,965,750  61.0  2.3  cents 

It  may  be  of  interest  here  to  mention  that  the  average 

receipts  from  each  passenger  on  the  private  steam  rail- 
way lines  is  16  cents,  and  the  average  length  of  journey  is 

about  ten  miles. 

All  of  our  tramways  except  two  are  inside  the  "horse 
car  limits,"  so  that  horse  traction  has  been  able  to-  make  a 

good  showing.  In  the  matter  of  speed,  the  most  impor- 
tant advantage  of  electric  traction,  the  horse  cars  are  not 

much  inferior  to  any  electric  system,  since  it  would  be 
impossible  to  increase  the  speed  of  electric  cars  much 
above  that  of  the  present  horse  cars. 

The  number  of  rides  per  capita  and  year  is  astonishingly 
small.  It  is  true  that  a  rapid  increase  is  shown  from  1866 

to  1886,  but  that  can  be  attributed  largely  to  the  construc- 
tion of  new  lines.  If  the  figures  showing  the  yearly  rides 

per  capita  are  compared  to  those  of  other  cities,  Copen- 
hagen will  be  at  almost  the  bottom  of  the  list,  Edinburgh 

only  having  a  still  smaller  number  of  rides  per  capita.  In 

the  writer's  opinion  this  fact  can  be  explained  only  by  as- 
suming- that  the  population  in  the  old  city  never  rides. 

In  the  period  1886-96,  when  the  tramway  system  was  not 
subjected  to  important  changes,  the  increase  in  number 
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of  rides  per  capita  year  was  almost  nothing,  a  circum- 
stance which  may  lead  to  the  conclusion  that  the  passen- 

ger traffic  on  the  present  system  has  practically  reached 
its  maximum.  It  may  be  difficult,  therefore,  to  realize  any 
considerable  increase  in  earnings  (gross  receipts)  if  the 
lines,  as  they  are,  should  be  converted  to  mechanical  trac- 

tion, a  conclusion  which  can  only  be  strengthened  by 
mentioning  that  the  increase  in  gross  receipts  on  the  ac- 

cumulator line  is  only  5.72  per  cent  more  than  when  the 

line  had  horse  traction  (1897-96).  These  circumstances 
point  strongly  to  the  necessity  of  opening  new  districts  by 
increasing  the  length  of  the  present  lines  and  by  adding 
new  ones. 

There  can  be  no  doubt  that  if  this  is  done  mechanical 

motive  power  will  not  only  show  itself  to  its  best  advan- 
tage, but  the  inhabitants  of  Copenhagen  will  avail  them- 

selves to  a  large  extent  of  the  improved  and  modern 
means  of  transportation  afforded. 
The  rapid  rise  in  number  of  passengers  carried,  as 

shovn  in  the  tables  given,  point  naturally  to  the  conclu- 
sion that  the  inhabitants  of  Copenhagen,  especially  those 

in  the  suburban  and  outlying  districts,  are  good  patrons 
of  city  transportation  systems. 

To  explain  the  very  slight  increase  shown  by  the  first 
electric  line,  it  is  enough  to  mention  that  the  conversion 

of  this  line  to  electric  power  was  not  followed  by  any  in- 
crease in  speed. 

All  concessions  for  the  present  tramway  system  in  Co- 
penhagen were  granted  by  the  Government  prior  to.  1880 

and  according  to  the  tramway  law  of  Jan.  23,  1862.  They 
were  for  a  period  of  from  thirty  to  forty  years  (forty  years 
in  one  case  only),  and  were  upon  the  condition  that  the 
lines,  when  the  concession  expired,  should  revert  to  the 
Government.  This  reversion,  however,  does  not  include 
the  cars,  horses,  buildings,  etc. 

The  concessions  after  1880,  so  far  as  Copenhagen  is 
concerned,  were  given  by  the  magistrate  and  County 

Council,  and  were  generally  for  thirty  years.  These  con- 
cessions state  that  the  municipality  at  any  time  shall  have 

the  right  of  purchasing  the  line  and  all  its  accessories  for 
a  price  to  be  fixed  by  arbitration.  As  in  the  Government 
concessions,  the  grantee  or  operating  company  is  required 
to  maintain  the  pavement  between  and  18  ins.  outside  the 
rails;  but  in  no  case  have  the  companies  to  pay  taxes  on 
either  gross  receipts,  capital,  track  or  rolling  stock.  No 
workman  cars  are  required,  and  there  are  no  restrictions 

as  to  fares,  headway,  etc.  In  the  two  last  municipal  con- 
cessions, however  (of  which  the  last  one  belongs  to  the 

Copenhagen  Tramway  Company)  it  is  provided  that  if 
dividends  in  excess  of  6  per  cent  on  the  capital  invested 
be  paid,  such  excess  shall  be  divided  equally  between  the 
municipality  of  Copenhagen  and  shareholders.  The  last 
concession  also  limits  the  fare  on  a  certain  part  of  the 
route  to  1.34  cents. 

The  first  Government  concession  to  expire  was  that 

given  to  Norrebros  Sporveis-Selskab  (the  Northern 
Tramway  Company),  viz.,  on  Dec.  31,  1896,  at  12  P.  M. 
In  1902  (but  in  different  months)  the  expiration  of  all 
the  most  important  concessions  will  follow.  In  fact,  only 
those  of  Companies  V.  and  VI.,  with  a  few  other  short 
lines,  will  remain  in  force  after  that  date. 

From  the  last  few  lines  it  will  be  seen  that  important 
changes  must  take  place  before  long,  and  also  that  the 
much-debated  question,  municipal  or  private  ownership, 
must  be  settled  soon. 

It  might  be  admitted,  perhaps,  that  the  conditions  upon 
which  the  present  concessions  are  granted  are,  on  the 
whole,  most  favorable,  and  no  doubt  this  is  one  of  the 

factors  by  which  the  present  high  dividends  can  be  ex- 
plained, but,  on  the  other  hand,  these  dividends  have  been 

the  occasion  of  most  exaggerated  ideas  generally  preva- 
lent as  to  the  financial  results  of  working  tramways. 

Moreover,  it  is  the  common  opinion  that  electric  traction 
is  so  much  cheaper  than  horse  traction  that  interest  upon 
the  increased  capital  can  be  paid  through  the  saving  in 
operating  expenses  only.  On  the  other  hand,  the  fact 

that  almost  all  of  our  lines  are  within  the  "horse  car  limit" 
is  overlooked. 

As  the  Northern  Tramway  Company  had  paid  during 

its  thirty  years'  operation  a  dividend  averaging  more  than 
12  per  cent,  it  was  evident  that  its  concession  would  not 
be  renewed  without  the  imposition  on  the  company  of 

heavy  financial  burdens.  An  indication  of  the  future  pol- 
icy of  the  city  was  shown  in  the  passage  of  the  new  tram- 

way law  of  April  10,  1895,  which  permitted  the  substitu- 
tion of  electric,  gas  or  other  traction  for  animal  power,  or 

its  use  on  a  new  line,  but  provided  that  the  municipality 
could  take  over  the  system  at  any  time  desired,  instead  of 
the  State,  by  paying  the  latter  10  per  cent  of  the  capital 
invested.  It  could  then  operate  the  line  directly  or  lease 
it  to  private  parties. 
As  the  Northern  line  was  a  marvelously  good  one,  it 

was  no  wonder  that  the  County  Council  at  once  decided 
to  take  it  over.  But  the  question  as  to  its  operation  was 

not  so  easily  solved.  The  Social-Democratic  and  Liberal 
members  were  in  favor  of  municipal  operation,  but  they 
were  opposed  by  the  Conservatives,  supported  by  the 
Magistrate,  and,  having  the  majority,  municipal  operation 
was  rejected,  and  it  was  decided  that  the  line  should  be 
leased  to  the  highest  bidder. . 

Of  the  conditions  imposed  the  following  only  need  be 
mentioned: 

1.  Mechanical  traction  was  compulsory,  but  only  elec- 
tric traction  was  allowed. 

2.  The  contractor  was  obliged  to  take  his  current  from 
the  municipal  lighting  station  (situated  very  close  to  the 
terminus)  at  the  enormous  rate  of  four  cents  per  k.w. 
hour.  1  . 

3.  The  present  wages  were  not  to  be  decreased,  and 

after  twenty-five  years'  service  the  men  should  be  entitled 
to  a  pension  of  66  2-3  per  cent  of  the  average  wages  paid 
them  during  the  three  previous  years. 

4.  A  tax  was  imposed  upon  gross  receipts. 
Only  five  tenders  were  received.  Among  them  was  one 

from  Messrs.  Siemens  &  Halske  of  Berlin,  which  was  ac- 
cepted. That  firm  offered  to  install  accumulator  traction 

and  to  pay  20  per  cent  of  gross  receipts  to  the  city. 
The  horse  car  company  was  accordingly  dissolved,  and 

the  cars  and  horses  sold  at  public  auction  last  summer. 

The  shareholders  received  three  times  their  capital  in- 

vested (they  got  exactly  $290  for  each  $100  par  value — 
the  balance  was  given  to  the  employees),  and  in  the  first 

half  of  January,  1897,  the  first  accumulator  cars  were  put  in 

operation.  It  was  not  until  May,  however,  that  the  con- 
version was  completed,  and  the  last  horse  car  disappeared 

from  the  line.  Nothing  can  yet  be  stated  as  to  the  finan- 
cial results,  as  no  figures  have  been  published,  and  all  in- 

formation regarding  the  operation  has  been  refused,  but 

that  the  operation  is  not  a  success  from  the  public's  point of  view  is  certain.  Several  accidents  have  taken  place, 
and  the  service  has  been  irregular.  Again,  the  line  has 
not  been  extended,  and  the  fares  have  remained  the  same, 

so  it  can  be  understood  that  the  public  is  somewhat  dis- 

appointed as  to  the  merits  of  electric  traction. 
The  writer  has  been  able,  however,  to  obtain  the  exact 

operating  income  for  the  first  year,  1897.    That  is  only 
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5.7  per  cent  in  excess  of  the  operating  income  in  1896 
(horse  traction).  It  may  be  mentioned  that  the  year  1896 
was  by  no  means  an  especially  good  one  for  the  horse  car 

company,  so  the  increase  between  1895-97  1S  s^  less  than 
that  between  1896-97.  Expressed  in  per  cent  of  capital 

the  "electric  income"  is  equal  to  46  per  cent,  against  101 
per  cent  for  the  "horse  income"  in  1896. 

In  the  summer  of  1896  a  new  plan  was  proposed.  A 
syndicate  had  bought  Frederiksberg  Tramway  Company 
and  the  Falkoneralle  Company  (Companies  III.  and  V.), 
the  former  for  200  per  cent  and  the  latter  for  about  160 
per  cent  of  the  original  capital,  and  an  application  was 

made  to  the  Frederiksberg  County  Council  for  a  conces- 
sion for  forty  years  and  for  installing  the  electric  trolley 

system.  The  current  was  to  be  supplied  from  the  company's 
own  station,  which  was  also  to  furnish  current  for  light- 

ing. The  concession  was  granted  in  the  early  beginning 
of  1898.  By  its  terms  the  Frederiksberg  municipality  can 
take  over  at  any  time  either  the  total  installation  or  that 
part  furnishing  the  lighting  current  only  at  a  price  to  be 
agreed  upon.  After  having  put  aside  a  reserve  fund  for 
renewal  of  capital,  the  complete  amortizement  to  take 

place  in  forty  years,  and  other  funds  to  meet  extraor- 
dinary repairs  and  renewals,  the  shareholders  are  to  have 

5  per  cent,  and  any  excess  earned  is  to  be  divided  in  cer- 
tain proportions  between  the  municipality  and  the  share- 

holders. At  the  end  of  the  concession  the  municipality 

can  buy  the  total  installation  for  125  per  cent  of  the  cap- 
ital invested. 

The  lines  to  be  converted  will  form  a  belt  route,  and 
beyond  any  doubt  will  be  a  very  expensive  installation,  as 
large  sums  must  be  spent  for  special  work,  mostly  due  to 
the  narrowness  of  the  streets.  Another  drawback  is  that 

the  valuable  route  through  the  old  city  must  be  operated 
separately  by  omnibuses;  thus  people  will  have  to  change 
cars,  and  the  value  of  the  present  direct  route  will  be 
much  diminished.  Operation  is  to  be  commenced,  it  is 
said,  in  June,  1899. 

If  compared  with  the  English  concessions  the  above 
conditions  are  by  no  means  severe.  It  may  be  noted 
especially  that  no  charges  are  imposed  against  capital  or 
gross  receipts.  Some  years  ago  a  concession  was  given 
for  an  electric  tramway,  to  be  constructed  on  the  Island 
of  Amager,  connecting  several  villages  here.  The  starting 

point  was  at  the  end  of  the  present  tramway  line  to  Co- 
penhagen. The  concessionaires  were  French  and  Bel- 

gian, but  as  the  necessary  capital  could  not  be  raised  the 
concession  was  lost,  and  will  not  be  given  again  to  the 
same  concessionaires.   There  were  no  public  taxes. 

Just  as  the  Street  Railway  Journal  is  to  go  to  press 
it  is  announced  that  almost  the  same  syndicate  as  that  in 
Frederiksberg  has  purchased  the  present  tramway  and  om- 

nibus companies  in  Copenhagen,  and  will  form  one  large 
company,  and  convert  the  whole  system  to  electric  traction, 
or,  perhaps,  compressed  air.  The  company  will  operate 

under  a  forty  years'  franchise.  At  the  time  of  writing  the 
details  of  the  concession  could  not  be  secured. 

There  is  no  doubt  that  cable  traction  would  have  been 

a  marked  success  on  many  routes,  but  that  system  has  not 

been  seriously  considered.  In  the  writer's  opinion  a  new 
era  will  commence  for  this  system  when  Messrs.  Dick 
Kerr  &  Company  have  finished  the  large  Edinburgh  in- 
stallation. 

Outside  Copenhagen,  even  in  cities  from  20,000  to 
70,000  inhabitants,  there  are  no  tramways  in  Denmark, 
although  there  are  a  few  omnibus  lines.  Nor  is  any  at- 

tempt being  made  of  converting  some  of  the  private  rail- 
way lines  to  electric  traction,  nor  of  installing  electric  lines 

for  light  railway  service.  In  this  field  much  more  will 

surely  be  done  than  on  the  present  horse  car  lines.  Elec- 
tric tramway  lines  in  the  vicinity -of  Copenhagen,  and 

either  operating  in  connection  with  the  present  inside  sys- 
tem or  extending  their  own  track  into  the  city,  would  un- 

doubtedly prove  profitable. 

Repair  Shop  Practice 

f   
The  development  of  the  modern  electric  railway  motor 

has  taxed  the  ingenuity  of  railway  managers  and  master 
mechanics  in  devising  special  appliances  for  facilitating  the 
repair  of  electrical  apparatus  and  its  handling  in  the  shop. 
Many  of  these  are  of  an  exceedingly  ingenious  character 
and  add  very  much  to  the  efficiency  of  a  repair  shop,  while 
at  the  same  time  they  simplify  the  work  carried  on  at  those 

points.  They  are  the  outcome  of  a  great  deal  of  experi- 
ment, and  every  shop  boasts  usually  of  some  special  appli- 
ances for  accomplishing  some  particular  character  of  work. 

FIG.  1. — ARMATURE  HOIST  FOR  OPEN  CARS 

Among  those  shops  which  have  been  particularly  nota- 
ble in  the  production  of  devices  of  this  character  are  those 

of  the  Staten  Island  Electric  Railway,  the  devices  used 
being  principally  the  inventions  of  the  general  manager,  J. 
Bernard  Brophy,  and  the  master  mechanic,  H.  S.  Kemp. 
Some  of  these  are  illustrated  herewith. 

Fig.  1  shows  a  method  of  lifting  armatures  of  the  G.  E. 
800  and  G.  E.  1200  type  of  motors  from  an  open  car. 

FIG.  2. — ARMATURE  CRADLE 

These  have  to  be  removed  from  trap  doors  located  in  the 

floor  above  the  motors.  The  device  consists  of  two  "A" 
shaped  pedestals  of  wood  tied  with  iron,  one  arranged  to 
rest  on  the  floor  of  the  car,  the  other  on  the  floor  of  the 
shop  and  connected  by  an  iron  bar  which  fits  into  slots  at 

the  top  of  each  "A"  shaped  pedestal.  Upon  the  car  runs  a 
Harrington  hoist,  by  which  the  armature  is  lifted  out  of  po- 

sition or  replaced  much  more  easily  than  by  the  tripod 
arrangement.   Of  course,  this  device  is  inapplicable  to 
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closed  cars,  but  for  open  cars  it  has  proved  most  con- 
venient. 

Fig.  2  shows  the  armature  cradle  employed  in  the  Staten 
Island  shops,  and,  as  will  be  seen,  it  differs  somewhat  from 
those  which  have  been  previously  illustrated,  being  of 
wood,  tied  with  iron  straps,  and  therefore  much  lighter 
than  if  made  entirely  of  metal.  Its  general  construction  is 

shown  so  clearly  in  the  engraving  that  no  special  descrip- 
tion of  it  is  required.  The  wheels  are  fitted  with  rubber 

tires,  so  that  it  runs  easily  and  noiselessly  about  the  floors. 
The  oven  for  baking  armatures  is  shown  in  Fig.  3.  It 

consists  of  a  sheet  iron  chest  containing  two  ordinary  Con- 
solidated electric  heaters,  and  has  been  found  most  con- 

venient for  the  purpose  for  which  it  was  designed,  as  the 
heat  can  be  much  more  closely  regulated  than  in  most 

ovens  of  this  character.  It  is  large  enough  to  accommo- 
date two  armatures,  as  well  as  several  field  coils,  at  the 

same  time. 

Fig.  4  illustrates  a  little  kink  employed  to  lock  fender 
brackets  in  place.  The  Consolidated  fenders  are  employed, 

and  the  lock  consists  simply  of  a  U-shaped  iron  wire, 

8-in.  brick  walls  carry  the  full  length  of  the  building  and 
divide  the  entire  building  into  three  parts,  thus  reducing 
the  rate  of  insurance,  as  well  as  cost  of  heating,  since  only 
part  of  the  building  needs  to  be  heated  at  one  time.  The 
trusses  are  carried  on  8  x  10  in.  hard  pine  timbers  support- 

ed on  8  x  8  in.  hard  pine  posts,  10  ft.  centers.  The  posts  are 
set  on  iron  plates  on  concrete  foundations  and  are  securely 

braced  together.  There  is  a  4  ft.  9  in.  pit,  or  basement,  un- 
der the  entire  building,  so  that  every  track  is  quite  effect- 

ively supplied  with  a  pit.  The  floor  is  of  concrete  4  ins.  in 
thickness  and  is  drained  toward  a  common  center. 

It  was  electricity,  applied  to  the  movement  of  street  cars, 

that  solved  the  gravest  problem  of  our  city  life.  The  census 
of  1890  showed  that  in  but  a  single  district  in  a  single  city 
of  the  United  States  had  there  been  any  increase  in  the 

density  of  the  population.  In  every  other  district  of  that 
city,  and  in  every  other  city,  while  the  cities  themselves  had 

BRSGHTOI 
FIG.  6. — AUXILLIARY  DECK  SIGN 

FIG.  3.— BAKING  OVEN FIG  4— FENDER  LOCK 
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FIG.  5— REVERSIBLE  DASH  SIGN FIG.  7. — JIG  FOR  CASTING  BEARINGS 

which  is  slipped  through  one  of  the  holes  in  the  fender  sup- 
port directly  above  the  bracket,  and  prevents  the  latter 

from  jolting  out  of  position. 

Fig.  5  illustrates  the  form  of  sign  hang'ers  used  for  the 
platform  signs.  It  has  been  found  more  desirable  than  the 
use  of  a  double  hook,  and  the  sign  can  be  reversed  as 
easily. 

All  the  cars  of  the  company  are  equipped  with  the  usual 

four-way  deck  signs,  but  the  routes  of  the  company  are  so 
many  that  the  four  sides  of  this  sign  are  not  enough  to 
show  all  the  routes.  The  auxiliary  signs  are  therefore 
made  as  shown  in  Fig.  6,  of  the  same  size  as  one  of  the 
sides  of  the  deck  sign,  but  fitted  with  small  hooks  so  that 
they  can  be  slipped  over  the  latter  to  show  a  route  which 
is  not  indicated  on  the  permanent  sign. 

Fig.  7  will  give  an  idea  of  the  kind  of  jig  used  in  casting 
armature  bearings.  It  is  hinged  and  in  two  parts,  making 
it  much  easier  to  remove  the  bearings  than  if  a  solid  jig 
were  employed.  The  core  is  shown  next  the  jig.  The  jig  is 
of  brass,  as  this  has  been  found  to  be  more  durable  than 
cast  iron. 

The  car  house  of  the  company  measures  220  ft.  front  by 
155  ft.  in  depth.  It  is  of  skeleton  steel  structure,  the  trusses 
being  supported  on  steel  columns,  between  which  there  is 
a  brick  curtain  wall  12  ins.  thick,  with  4  in.  pilasters.  Two 

grown  beyond  example  and  comparison,  the  population 
was  less  dense,  and  the  problem  was  on  its  way  to  :ts  ulti- 

mate solution.  No  longer  people  are  gathered,  by  the  hun- 
dreds and  even  the  thousands,  into  tenement  houses  but 

they  are  carried  miles  into  the  suburbs,  where  they  may 
have  the  enjoyment  of  fresh  air  and  sunlight,  and  where  the 
trees  of  the  forest  may  furnish  a  border  to  the  landscape 

about  them. — From  a  paper  read  at  the  St.  Louis,  Mo., 
Convention,  1896. 

These  great  Falls  were  worshipped  by  our  red  brother ; 
the  venturesome  explorer  and  historian  dipped  his  pen  in 

consecrated  fluid  as  he  wrote  reverentially  of  their  gran- 
deur ;  the  poet  and  the  maiden  everywhere  have  sung  of 

them  in  enchanting  praise ;  reverence  and  poetry  and  ro- 
mance have  characterized  the  stories  which  tell  us  of  them ; 

but  the  matter-of-fact  Yankee  of  to-day,  casting  reverence 
and  poetry  and  romance  to  the  winds,  has  harnessed  them 
like  an  old  plow-horse,  and  compelled  them,  just  as  sub- 

serviently, to  do  his  bidding ;  they  make  heat  and  light, 

and  power  for  all  purposes ;  they  revolutionize  the  proc- 
esses of  the  manufacturer  and  the  chemist,  and  ere  we 

meet  here  again  they  will,  without  doubt,  have  been  sad- 
dled with  the  menial  duties  of  cooking  and  washing  and 

tilling  the  soil  of  all  the  country  round. — From  President's 
address  at  the  Niagara  Falls  Convention,  1897. 
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LETTERS  AND  HINTS  FROM 

PRACTICAL  MEN. 

Pressing:  Wheels  on  Axles 

Schenectady  Railway  Company  J 
Schenectady,  N.  Y.,  July  10,  1898.  j 

Editors  Street  Railway  Journal: 

Referring  to  the  article  of  Mr.  Leverich  in  April  issue 
in  regard  to  pressing  wheels  on  axles,  and  to  the  comments 
of  Messrs.  Magee  and  Lobdell  cm  same  in  the  June  issue, 
my  experience  has  been  that  the  point  made  by  these  latter 
gentlemen  is  correct,  and  that  the  relations  of  bore  of  wheel 

and  size  of  axle  wheel-seat  must  be  empirically  determined 
in  all  cases  where  the  density  and  elastic  limit  of  both  wheel 
and  axle  are  not  accurately  known. 

In  the  case  of  the  axle  this  can  and  should  always  be 

known,  as  the  products  of  the  hammer  and  rolls  have  at- 
tained such  perfection  that  axles  can  be  obtained  of  any 

desired  characteristics.  But  with  cast-iron  wheels,  espe- 
cially when  surface-chilled,  the  case  is  different.  With  the 

most  careful  and  conscientious  admixture  and  melting  of 
iron  the  characteristics  of  the  resulting  castings  will  vary, 
not  only  from  heat  to  heat,  but  from  ladle  to  ladle  of  the 
same  heat,  and  even  from  different  pourings  from  the  same 
ladle. 

With  this  one  controlling  fact  in  view  it  is  easy  to  see 
that  the  establishment  of  any  formula  for  the  relation 
of  diameter  of  axle  wheel-seat  to  the  bore  of  the  wheel  is,  if 
not  impossible,  at  least  commercially  impracticable. 

What  is.  However,  both  possible  and  practicable  is  the 

establishment  of  a  "mean  effective  pressure"  for  use  with 
axles  and  wheels  of  certain  sizes,  proportions  and  uses. 
That  is  to  say,  the  arrangement  of  a  table  of  pressures 
which  has  been  empirically  determined  by  the  different 
manufacturers  and  users  as  being  those  which  have  in 
actual  use  given  the  greatest  cohesion  between  wheel  and 
axle  with  the  least  strain  on  the  wheel  or  its  hub. 

By  actual  practice  wheel  manufacturers  have  found 

that  with  a  wheel  of  certain  dimensions  and  having  a  cer- 
tain service  to  perform  a  certain  minimum  number  of  tons 

pressure  will  keep  that  wheel  tight  on  its  axle  during  its 

life  and  without  bursting  its  hub.  If  these  results  of  prac- 
tice were  collected  and  collated  in  a  table  or  tables,  and  to 

such  tables  were  added  the  data  concerning  the  dimensions 
of  the  hub  and  in  what  manner  its  strength  was  reinforced 
(or  weakened)  by  the  character  of  the  web,  arms  or  rim,  we 
would  then  have  in  practical  form  data  that  would  give  the 
best  results  of  modern  practice,  and  that  would  be  of  great 
and  mutual  advantage  and  practical  use. 

The  data  recpiired  would  be  about  as  follows: 
1.  Diameter  of  bore  of  wheel  (nominal). 
2.  Length  of  bore  of  wheel. 
3.  Outside  dimensions  and  general  shape  of  hub. 
4.  Character  of  arms,  web  or  rim,  as  affecting  strength 

of  hub. 

5.  Diameter  of  wheel. 
6.  Weight  of  wheel. 
7.  Service  to  which  wheel  is  to  be  put. 
8.  Material  of  axle. 

9.  Finish  of  axle-wheel  seat  (i.  e.,  whether  dead  smooth, 
fine  or  coarse  tool-cut). 

10.  Tons  pressure — minimum  and  maximum — allowed 
in  actual  practice  in  pressing  such  a  wheel  on  its  axle. 

Can  you  not,  therefore,  prevail  on  the  wheel  manufac- 
turers— and  also  on  such  street  railways  as  do  their  own 

wheel  fitting — to  give  the  results  of  their  experience  in  this 

matter,  at  least  in  regard  to  those  sizes  of  wheels  and  axles 
most  used  under  electric  cars  and  trailers? 

I  think  that  the  publication  of  these  would  be  rather 
of  a  mutual  surprise  in  regard  to  the  diversity  of  practice  as 

regards  some  of  the  items,  and  the  uniformity  as  regards 

others.  It  might  even  lead  to  an  averaging  of  results  from 

the  different  tables  that  would  give  figures  that  would  take 

the  place  of  formulae,  and  so  bring  us  that  much  nearer  to 

that  long-looked-for-and-at-present-very-far-off  "Electrical 
M.  C.  B.  Standard!" 

H.  S.  Cooper,  General  Manager. 

Regrinding  Car  Wheels 

New  York,  July  15,  1898. 
Editors  Street  Railway  Journal  : 

In  your  July  issue  I  notice  an  article  on  grinding  car 

wheels,  in  which  you  say:  "Many  superintendents  who  ask 
the  question,  Does  it  pay  to  grind  car  wneels?  say  their  ex- 

perience witn  wheels  which  have  been  re-ground  has  not 

been  satisfactory."  The  writer  having  been  interested  in 
this  particular  branch  of  business  for  the  past  ten  years, 
more  particularly  in  steam  roads  until  the  past  two  years, 
has  given  the  subject  a  great  deal  of  study  and  has  had 
considerable  experience,  and  when  reading  your  article  it 
occurred  to  him  that  it  was  more  than  probable  that  the 

majority  of  superintendents  who  thought  grinding  the 
wheels  was  not  practical  were  themselves  in  fault  by  not 
giving  the  theory  an  honest  test.  In  the  first  place,  we 
ought  not  to  let  anything  get  beyond  repair  if  we  intend 
to  repair  it.  It  is  an  actual  fact  that  the  writer  has  had 
street  car  wheels  sent  to  him  to  be  re-ground  when  there 
was  not  one-sixteenth  of  an  inch  of  the  chill  left  below  the 

flat  spot.  The  patient  was  practically  dead  before  the  doc- 
tor was  called;  therefore,  the  writer  believes  that  with  those 

who  are  unsuccessful  the  principal  evil  is  procrastination. 
The  wheel  is  lost  before  they  try  to  save  it.  If  car  wheels 
are  properly  looked  after,  and  the  proper  machine  is  used, 
there  is  no  question  but  what  there  is  a  large  saving  in 
grinding  them.  It  has  been  and  is  being  demonstrated  by 
some  of  the  largest  steam  railroads  in  the  country,  as  well 
as  many  of  the  electric  roads. 

Below  we  give  you  a  few  figures  computed  by  one  of  our 
largest  steam  railroads  in  this  country,  which  show  that 
oftentimes  more  mileage  is  obtained  from  wheels  ground 
even  the  second  time  than  was  made  in  their  first  run. 

1st  Mileage.  ist  Grinding.        2d  Grinding.        3d  Grinding. 
2684  9039  25163  147-24 
24788  .1712  9027 
1 999 1  30684 
2442  36096 
19601  9155  28325 

5729  1 '333  1 597-: 
4872  9867  48416 
264  35007  41057 
390  37685  8054  1 1054 

It  will  clearly  be  seen  by  the  above  figures  that  it  is  a 
fact  that  the  second  and  third  life  (if  the  wheel  is  not  de- 

stroyed before  it  is  attended  to)  is  often  greater  than  the 
first.  To  have  wheels  properly  ground  they  should  be 
ground  with  a  machine  which  will  leave  them  perfectly 
tound,  and  the  machine  to  accomplish  this  should  be  con- 

structed very  rigid,  with  head  and  tail  stocks,  as  well  as 
wheel  heads,  on  one  solid  and  rigid  base  to  avoid  any 
spring.  If  the  wheels  are  removed  when  they  first  become 
flat  and  are  ground  as  above  described,  no  management 
would  say  that  it  did  not  pav  to  regrind  street  car  wheels. G.  W.  J. 
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Power  Consumption  in  Rapid  Transit  Service 

2  Holford  Road,  Hampstead, 
.London,  N.  W.,  July  5,  1898. 

Editors  Street  Railway  Journal  : 
The  article  in  the  Street  Railway  Journal  for  June  by 

Mr.  A.  H.  Armstrong  raises  a  point  of  some  importance 
for  those  interested  in  electric  railway  work.  The  article 
referred  to  is  based  upon  the  assumptions  that  for  rapid 
transit  service  the  best  results  are  arrived  at  with  uniform 

acceleration  up  to  full  speed,  and  also  that  when  full  speed 

has  been  reached  it  is  better  to  allow  the  train  to  "coast" 
than  to  allow  it  to  be  driven  by  the  motors  at  a  uniform 

speed. 
With  the  former  assumption  I  have  already  dealt  in  a 

paper  recently  brought  before  the  Institution  of  Electrical 
Engineers  in  London.  I  would  now  ask  your  permission 
to  make  a  few  remarks  upon  the  latter  assumption. 

Throughout  Mr.  Armstrong's  article  the  only  two  items 
of  energy  expenditure  considered  are  those  for  accelera- 

tion and  friction.  He  takes  no  account  of  the  item  for  CR 

losses  in  the  starting  rheostat  and  in  the  motors.  These 
cannot,  however,  be  neglected,  and  in  fact  tliey  are  so 
large  a  part  of  the  whole  expenditure  of  energy  that  they 
seriously  modify  results  obtained  by  omitting  them. 

Let  us  take  the  case  considered  by  Mr.  Armstrong  in 
discussing  the  question  of  the  relative  values  of  coasting 

and  uniform  speed-running.  He  shows  that  in  order  to 
cover  a  distance  of  one  mile  with  a  total  accelerating  force 

of  60  lbs.  per  ton  (of  2000  lbs.),  and  with  a  frictional  resist- 
ance of  20  lbs.  per  ton,  the  train  must  accelerate  up  to  41.4 

miles  per  hour  for  coasting,  and  to  35  m.p.h.  for  uniform 
running.  The  time  required  to  do  this  will  be  63  seconds 

in  the  first  case  and  53  seconds  in  the  second,  by  calcula- 
tion. 

1  will  follow  Mr.  Armstrong  in  assuming  that  we  are 
able  to  accelerate  uniformly  up  to  full  speed  in  each  case. 

This  practically  means  neglecting  the  resistance  of  the  mo- 
tors, which  we  may  do  for  the  present. 

Since  the  acceleration  is  the  same  in  the  two  cases,  and 

since  the  final  speeds  are  as  41.4  to  35,  it  follows  that  the 
magnets  of  the  motors  for  the  coasting  method  must  be 
weaker  than  the  others  in  the  proportion  of  35  to  41.4;  and 
since  the  acceleration  is  the  same  in  the  two  cases,  the  cur- 

rent taken  by  the  coasting  motors  must  be  greater  than 
that  taken  by  the  others  in  the  proportion  of  41.4  to  35. 
Hence,  not  only  is  the  starting  current  passing  for  a  longer 
time,  but  it  is  also  greater  with  the  coasting  method. 

To  fix  ideas,  suppose  our  train  weighs  100  tons,  and  that 
the  tension  of  the  line  is  500  volts,  the  driving  wheels  33 
in.  in  diameter,  and  the  gear  ratio  4.78.  Then  we  should 

require,  with  two  motors,  655  amps,  per  motor  for  63  sec- 
onds for  coasting,  and  552  amps,  per  motor  for  53  seconds 

for  uniform  full  speed  running.  Series-parallel  control  will 

halve  the  C2R  losses,  and  give  us  76,000  foot-pounds  of  en- 
ergy per  ton  for  coasting,  as  compared  with  53,700  foot- 

pounds for  uniform  running. 
Mr.  Armstrong  gives  the  total  energy  for  acceleration 

and  friction  as  162,000  for  uniform  running,  and  146,000 
for  coasting.  I  think  he  does  not  here  make  the  best  of 
his  case,  for  I  find  the  numbers  to  be  174,900  and  151,700, 
respectively,  and  shall  take  these  values. 

It  appears,  then,  that  in  the  coasting  method  the 

C2R  losses  are  about  equal  to  one-half  of  the  expenditure 
for  acceleration  and  friction,  or  one-third  of  the  total  ex- 

penditure. We  have,  however,  been  neglecting  the  resist- 
ance of  the  motors.  If  we  suppose  each  motor  to  have  a 

resistance  of  0.04  ohms  we  shall  get  for  the  coasting  meth- 

od a  loss  during  acceleration  of  7900  foot-pounds,  and  for 
the  uniform  method  a  loss  of  4700,  and  a  further  loss  of 
1300  when  running  at  full  speed.  These  results  may  be 
tabulated  as  follows: 

Uniform 
Coasting.  running. 

Acceleration   113,500  80,700 
Friction    38,200  94,200 
C2R  losses   83,900  59,700 

235,600  234,600    ft. -lbs.  per  ton. 

It  would  seem  that  while  the  C2R  losses  can  by  no  means 
be  neglected,  there  is  little  to  choose  between  the  two 
methods  as  far  as  total  expenditure  of  energy  goes. 

We  must  bear  in  mind  that  30  per  cent  more  heat  is  gen- 
erated in  the  motors  with  the  coasting  method  than  with 

the  uniform  speed  method,  and  this  is  a  serious  disadvan- 
tage. The  maximum  current  from  the  line  also  is  20  per 

cent  greater,  a  fact  which  tends  to  increase  the  objection- 
able peaks  in  the  load  curve  at  the  power  house. 

Chas.  A.  Carus-Wilson. 

Tool  for  Straightening  Out  Wires 

Boston,  Mass.,  July  19  1898. 
Editors  Street  Railway  Journal  : 

A  mechanic  at  the  West  End  Railway  shops  here  uses 

a  new  style  of  tool,  made  by  himself,  which  has  for  its  ob- 
ject to  provide  a  strong  and  efficient  tool  for  drawing  back 

into  place  and  straightening  the  wires  of  armature  wind- 
ings. As  is  known,  in  practice  it  frequently  happens  that 

one  or  more  wires  may  be  bent  or  twisted  out  of  place. 

Where  the  wires  are  but  slightly  bent,  it  is  now  the  prac- 
tice to  bend  them  back  by  hand  with  a  fine  pair  of  pliers, 

but  when  the  wires  are  too  badly  bent  or  twisted  out  of 
shape  and  cannot  be  corrected,  considerable  trouble  arises. 
The  cut  is  a  side  view,  illustrating  the  manner  in  which  this 
tool  may  be  used  for  straightening  the  wires. 

Examining-  the  accompanying  illustration,  it  will  be  seen 

TOOL  FOR  STRAIGHTENING  BENT  WIRES 

that  the  body  portion  of  the  tool  is  formed  by  side  plates 
having  a  recess  or  opening.  Pivotally  mounted  in  the 
side  plates  are  operating  handles.  Threaded  into  one  of 
the  operating  handles  is  a  set  screw.  The  movable  jaws 
are  made  of  hardened  steel.  The  retracting  connections 

comprise  the  toggle-links,  which  connect  the  operating 
handles  to  a  link  (A),  which  in  turn  is  provided  at  its  end 

with  a  T-shaped  head  for  engaging  notches  in  the  mov- 
able jaws.  Springs  (B)  are  secured  to  the  operating 

handles  and  engage  the  link  to  normally  keep  the  handles 

open.  The  fulcrum-plates  (C)  are  pivotally  mounted  in 
the  side  plates  and  can  be  adjusted  to  vary  the  width  of 
the  opening  between  the  movable  jaws  by  means  of  screws 
tapped  into  removable  pieces  or  keys.  The  tailpieces  of 
the  jaws  are  arranged  to  engage  notches  in  the  ends  of  the 
operating  handles.  Bymeans  of  this  construction  when 
the  operating  handles  are  moved  toward  each  other  the 

jaws  may  be  closed  upon  the  wires  and  the  toggle-retract- 
ing connections  will  exert  a  tension  or  pull  on  the  wires, 

so  that  the  wires  will  be  efficiently  straightened  and 

brought  back  to  proper  position.  The  stroke  of  the  mov- 
able jaws  or  the  distance  which  the  same  can  be  retracted 

can  be  adjusted  by  means  of  the  set-screw  (D).  Any  me- 
chanic can  make  this  wrench.  B. 
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Tool  for  Boring  Wire  Holes  in  "Walls 

Omaha,  Neb.,  June  2,  1898. 
Editors  Street  Railway  Journal  : 

It  often  becomes  necessary  to  drill  holes  through  the 

walls  of  a  car  house  or  power  house  for  wires.  This  is 

an  easy  thing  to  do  if  the  proper  tools  are  used.  I  have 

been  employing,  for  this  purpose,  the  home-made  device 

shown  in  the  accompanying  drawing.  To  make  this  tool, 
take  a  half-inch  round  soft  steel  rod  a  foot  long.  Cup  out 

one  end  and  round  off  the  other,  and  then  mill  a  channel 

about  9  ins.  long  and  back  from  the  cupped  end.  Let  this 

channel  be  about  5-16  in.  wide,  with  a  thickness  of  metal 

of  3-32  in.  at  each  side  and  5-32  in.  at  the  bottom.  A 

3-16  in.  hole  is  then  drilled  through  the  rod  about  3-4  in. 
from  the  rounded  end,  and  a  piece  of  stiff  wire  6  ins.  long 

run  through  it,  and  slightly  swaged  at  the  ends  to  prevent 

it  from  pulling  through.  With  this  tool,  used  with  an  al- 
ternating rotary  motion,  brick  and  plaster  are  easily  and 

cleanly  bored  without  the  aid  of  a  brace.  R.  D.  F. 

New  Type  Controller  for  Electric  Cars 

By  John  C.  Henry. 

During  the  past  year  the  writer  has  been  engaged  in  the  de- 
velopment of  a  new  method  of  control  for  electric  cars,  which  is 

named  "the  regenerative  system,"  a  brief  description  of  which 
was  published  in  the  principal  electrical  papers  last  summer. 

The  system  consists  mainly  of  a  combination  of  the  features 
of  the  series  multiple  control,  electric  brake,  and  independently 
excited  motors.  After  making  hundreds  of  tests,  the  great  ma- 

jority of  which  were  failures,  we  have  succeeded  in  producing  a 
street  car  controller  which  has  great  advantages  in  economy  over 
those  in  common  use. 

For  traction  purposes  an  independently  excited  motor  has 
about  25  per  cent  greater  capacity  than  a  series  motor  of  the  same 
size  and  cost.  To  explain,  it  is  well  known  the  capacity  of  any 
form  of  motor  is  limited  only  by  its  ability  to  withstand  heat.  It 
is  also  well  known  that  the  heating  effect  in  the  conductors  is 
proportional  to  the  density  of  the  currents.  It  is  also  well  known 
that  in  order  to  secure  light  weight,  compactness,  etc.,  the  effi- 

ciency of  railway  motors  is  not  high  when  they  are  working  hard 
or  when  they  are  over-loaded.  The  field  magnets  absorb  about  25 
per  cent  of  the  energy.  Theoretically  they  should  absorb  none. 
The  best  dynamos  do  not  require  over  I  per  cent  of  their  energy 
in  magnetizing  their  fields,  and  the  earliest  dynamos  and  motors 
made  used  permanent  magnets  for  fields,  which  required  no  ex- 

penditure of  energy.  What  is  needed  is  a  magnetic  abutment.  It 
is  not  essential  whether  it  be  in  the  form  of  temporary  or  perma- 

nent magnets,  providing  it  is  strong  and  compact  enough. 
Now,  by  way  of  illustration,  say,  to  do  a  certain  work,  the 

motor  (either  the  series  or  independently  excited  kind),  require? 
100  amps,  at  500  volts  pressure.  In  the  series  motor  the  arma- 

ture and  fields  would  heat  badly  because  they  have  to  carry  the 
entire  current,  while  in  the  other  case  the  armature  would  have  to 
accommodate  but  75  amps.,  while  the  fields  provide  a  path  for  the 
balance.  The  heating  effect  is  consequently  decreased  25  per  cent 
just  at  the  desired  time. 

Our  claims  to  improved  efficiency  will  be  readily  appreciated 
in  considering  the  following  points:  Tests  made  on  the  principal 
street  and  elevated  railways  in  the  country  show  that  about  60  per 
cent  of  the  total  energy  used  by  the  cars  is  absorbed  in  getting 
them  under  headway.  The  most  popular  controllers  now  in  use 
have  eight  running  positions,  six  of  which  waste  energy  by  pass- 

ing the  entire  current  through  dead  resistance.  With  our  con- 
troller we  use  no  resistance  in  the  armature  circuits.  Our  regu- 
lation is  done  by  the  smaller  member,  i.  e.,  the  fields,  which 

ordinarily  handle  but  about  10  per  cent  of  the  current,  and  at  no 
time  over  25  per  cent  of  it.  The  other  principal  saving  comes  in 
by  recouping  current  to  the  line.  It  takes  nearly  as  much  power 
to  stop  a  car  as  it  does  to  start  it.    In  stopping,  our  motors  auto- 

matically become  dynamos  and  generate  a  current  to  the  line, 
thus  relieving  the  station  dynamos,  feeders,  etc. 
High  speed  of  the  car  is  automatically  maintained  in  the 

suburbs  where  the  voltage  is  low.  The  explanation  to  this  is  the 
strength  of  the  fields  are  controlled  by  the  line  voltage.  When  it 
is  low  the  weaker  fields  allow  the  armatures  to  take  more  current, 
and  consequently  they  tend  to  run  faster,  but  with  less  torque.  In 
consequence  of  these  influences  the  speed  of  the  car  remains 
about  the  same  as  when  it  is  near  the  power  station. 
The  greatest  advantage  of  the  system  is  in  the  ideal  way  in 

which  it  brakes  the  car  without  friction,  avoiding  flat  wheels,  etc. 
By  simply  turning  the  controller  handle  backward  the  car  is 
readily  stopped,  smoother  even  than  with  the  air  brake,  or  it  is  re- 

tarded on  descending  grades,  and  any  desired  speed  maintained 
by  regulating  the  controller  handle.  The  breaking  is  all  done  by 
the  armatures,  without  atiy  additional  mechanism.  Braking 
through  the  gears  has  frequently  been  referred  to  as  objection- 

able, but  such  conclusions  have  certainly  been  reached  without 
proper  consideration.  The  braking  of  motor  cars  by  hand  brakes 
brings  about  as  much  strain  on  the  gearing  as  when  it  is  done 
by  the  armatures.  If  the  reader  has  any  doubt  about  this  point, 
let  him  examine  the  gearing  from  a  single  ender  car  and  he  will 
find  the  teeth  are  worn  just  as  much  on  one  side  as  on  the  other. 
On  many  roads  rapid  acceleration  is  desired.  This  is  within 

easy  reach  with  our  form  of  control,  and  may  be  obtained  in  a 
much  more  economical  way  than  is  possible  with  series  motors. 
In  series  motors  heavy  currents  are  necessary  to  speed  up  the 
armatures  quickly,  while  these  same  heavy  currents  must  pass 
through  the  fields  which  strengthen  its  magnetization  and  in  turn 
tend  to  retard  the  armatures.  Rapid  acceleration  with  series 
motors  is  only  obtained  with  abnormal  currents  in  the  arma- 

ture and  using  the  same  currents  in  the  fields,  which  are  generally 
saturated  with  the  more  moderate  currents.  Consequently  the 
excess  current  does  not  check  the  armature,  but  its  wasted  energy 
is  absorbed  in  heating  the  fields,  increasing  their  resistance,  which 
in  effect  is  the  same  as  if  idle  resistance  was  inserted  in  the  main 
current. 
While  the  same  theory  applies  in  series  motors,  with  them  it 

has  but  a  small  fraction  of  the  force,  as  in  the  former  the  voltage 
across  the  fields  is  the  maximum  from  the  line,  while  in  the  series 
motor,  in  excessive  cases,  it  would  not  be  over  one-quarter  of  this. 
The  most  frequent  cause  of  injury  to  motors  is  the  "back 

kick,"  which  occurs  when  the  circuit  is  broken.  This  is  generally 
the  cause  of  grounding  motors.  The  pressure  of  this  induced  cur- 

rent, which  is  higher  than  that  from  the  line,  depends  mainly  on 
the  rapidity  of  the  break,  and  on  the  number  of  convolutions  on 
the  field  coils.  Principally  for  this  reason  shunt  wound  motors 
have  not  been  used  for  traction  purposes.  There  are  two  ways 
to  avoid  this  danger.  The  first,  to  wind  the  magnets  with  heavy 
wire,  which  is  not  practicable.  The  second,  to  provide  a  better 
path  for  this  discharge  than  through  the  insulation.  The  pressure 
of  this  induced  current  is  proportional  to  the  resistance  it  en- 

counters; in  other  words,  it  could  not  kick  without  resistance  to 
kick  against.  If  we  short  circuit  the  fields  there  is  no  kick,  be- 

cause there  is  no  resistance.  If,  instead,  we  place  them  in  parallel 
with  the  low  resistance  armatures  the  kick  is  insignificant.  To 
avoid  this  flash  we  place  a  non-inductive  resistance  of  small  car- 

rying capacity  within  the  controller,  and  arrange  it  so  that  it  is 
connected  in  parallel  with  the  fields  whenever  the  armature  circuit 
is  opened  independent  of  the  fields.  The  same  resistance  may  be 
used  in  special  cases  to  protect  the  motors  from  lightning  by 
using  a  supplementary  switch. 
When  running  with  the  motor  in  series  the  adhesion  is  greatly 

improved.  The  motors  may  be  connected  together  so  that  any 
tendency  of  one  of  them  to  race  is  instantly  and  automatically 
checked  by  its  current  supply  being  decreased  and  that  of  its  mate 
increased.  In  the  ordinary  method  of  connecting  motors  the  re- 

verse is  the  case;  that  is,  the  slipping  of  the  driving  wheels  of  one 
motor  decreases  the  torque  of  the  other. 

The  series-multiple  method  of  controlling  motors  looks  very 
simple,  but  it  was  canvassed  over  a  long  time  before  its  success 
was  assured.  To  change  a  pair  of  motors  which  are  using  a 
heavy  current  from  250-volt  to  500-volt  machines  in  a  fraction  of 
a  second  without  injurious  arcing  of  the  current,  or  mechanical 
strains  on  the  machine  and  car,  is  the  requirement.  It  was  first 
met  by  Mr.  Potter  in  a  unique  way;  that  is,  by  short  circuiting  one 
of  the  motors.  In  doing  this  the  motor  starts  to  act  as  a  dynamo, 
and  generates  just  sufficient  current  to  counteract  the  residual 
magnetism  in  the  magnets,  which,  if  it  were  allowed  to  remain, 
would  be  sufficient  to  cause  a  tremendous  current  to  be  generated 
in  the  armatures.  In  changing  the  armatures  in  the  regenerative 
system  from  series  to  parallel  this  same  method  could  not  be 
employed. 
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Instead,  we  short  circuit  one  of  the  armatures  with  resistance, 
leaving  the  fields  excited.  The  resistance  is  predetermined,  and 
arranged  so  that  the  armature,  although  revolving  under  strong 
fields,  has  its  tendency  to  generate  in  the  short  circuit.  Counter- 

acted by  the  line  currents,  which  attempt  to  drive  it  as  a  motoi, 
these  neutralizing  forces  permit  the  armature  circuit  to  be  broken 
without  any  flashing.  Another  method  of  changing  the  armature 
from  series  to  parallel  is  to  break  the  circuit  when  the  fields  are 
weak  and  connect  them  in  parallel  under  the  fields  when  their 
strength  has  been  doubled. 

In  the  regenerative  system  the  reversing  is  done  by  the  fields 
instead  of  the  armature.  Provision  may  be  made  within  the  re- 

verse switch,  whereby  putting  the  reverse  handle  in  a  second  notch 
connects  the  fields  from  series  to  parallel,  thus  providing  for 
great  torque  or  braking  force.  This  is  operative  only  while  the 
motorman  has  the  reverse  handle  in  the  second  position,  and  is 
intended  for  use  in  emergencies  only,  such  as  starting  heavy 
loads,  pushing  disabled  cars  up  short  heavy  grades,  or  for 
emergency  braking  stops  to  prevent  accidents. 
With  the  regenerative  system  the  car  must  be  accelerated  by 

moving  the  controller  handle  slowly,  instead  of  depending  on 

the  gradual  automatic  reduction  of  the  field's  strength,  as  in  series 
motors.  It  is  also  very  important  that  the  controller  be  turned 
off  slowly,  because  when  the  handle  is  back  in  the  starting  position 
the  car  is  at  a  stand.  A  quick  sweep  of  the  handle  backward 
would  make  a  stop  too  sudden  for  the  passengers. 

In  the  regenerative  system  arc  extinguishing  devices,  such  ai 
magnetic  blowers,  etc.,  are  not  necessary,  as,  owing  to  the  small 
number  of  turns  on  the  armature  the  self  induction  and  arc 
formed  on  breaking  its  circuit  is  very  small  as  compared  with 
that  of  series-wound  machines. 
Another  reason  is  explained  as  follows:  When  running  with 

any  form  of  motor  the  back  pressure  is  nearly  the  same  as  that 
from  the  line;  say,  on  a  railway  circuit  it  is  480  volts  where  the 
line  voltage  is  500.  (Now,  if  these  pressures  were  equal,  there 
would  be  no  current  flowing  in  either  direction.)  If  we  break 
the  armature  circuit  where  the  motors  are  in  series  the  back 
pressure  decreases  as  the  fields  are  weakened  by  drawing  out  the 
arc,  so  that  at  the  time  the  arc  is  ruptured  there  is  a  difference 
of  500  volts  potential  between  the  contact  points.  In  the  regener- 

ative system  we  break  the  armature  circuit  and  maintain  the  fields 
at  full  strength,  so  that  the  back  pressure  is  not  reduced,  and  the 
difference  of  potential  between  the  points  of  contact  is  but  about 
20  volts,  as  compared  with  500  with  the  series  motors. 

Power  Station  Tests 

A  test  of  the  power  plant  of  the  Brockton  (Mass.)  Street  Rail- 
way Company,  by  Stone  &  Webster.  The  test  was  made  to 

obtain  the  following  information: 
Boilers — Evaporative  performance.  Commercial  horse-power. 

Rate  of  combustion.    Rate  of  evaporation. 
Engine — Speed  regulation.    Power  and  efficiency. 
Generator — Efficiency  and  capacity.    Temperature  under  load. 
The  boilers  are  of  the  vertical  type  and  are  rated  at  200  h.p. 

capacity  each.  They  are  go^i  bis.  in  diameter  inside  the  smallest 
ring,  and  each  has  222  tubes  which  have  an  outside  diameter  of 
2}/2  ins.  and  are  15  ft.  long. 
The  engine  was  made  by  the  E.  P.  Allis  Company  and  is  of  the 

Corliss  type,  cross  compound,  condensing,  and  running  at  no 
r.p.m.  The  cylinders  are  20^  ins.  and  38  ins.  x  48  ins.,  and  the 
vacuum  is  obtained  by  use  of  a  24-in.  x  12-in.  Reynolds  Independ- 

ent steam  power  air  pump  and  jet  condenser.  Direct  connected 
to  the  engine  is  a  General  Electric  ten-pole  500-k.w.  generator. 
The  boiler  feed  water  is  taken  from  the  city  mains  and  is 

pumped  through  the  main  heater  in  the  exhaust  pipe,  then 
through  an  auxiliary  heater  which  takes  the  exhaust  steam  from 
the  feed  pumps  and  the  condenser  cylinder  and  then  from  the 
auxiliarv  heater  directly  into  the  boilers.  The  results  of  the 
tests  are  given  below: 

GENERATOR  TESTS 
The  first  tests  were  made  on  the  generator  alone,  and  may 

be  divided  as  follows:  Measurements  of  resistances  of  armature 
and  field  coils.  Measurements  of  external  characteristic.  Meas- 

urements of  potential  around  commutator  at  no  load  and  at 
half  load.  Measurement  of  the  efficiency  of  the  generator  by  the 
stray  power  method. 

First. — The  resistance  of  the  armature  was  measured  by  plac- 
ing it  in  series  with  a  water  rheostat  and  connecting  it  to  the 

500  volt  bus-bars.  A  current  of  about  100  amps,  was  then  al- 
lowed to  flow  and  the  drop  in  pressure  between  the  armature 

terminals  measured.      Fifteen  separate  readings  were  taken,  the 
armature  being  moved  slightly  after  every  fifth  reading. 
The  resistance  of  the  series  coils  was  measured  in  a  similar 

manner  to  that  of  the  armature  and  the  resistance  of  the  shunt 
coils  was  obtained  by  reading  the  current  and  the  pressure  at  the 
terminals  of  the  coils. 

Resistance,  average  armature   .  .       .  .        0,0189  ohms 
Series  field    .  .       .  .       .  .        0.0026  " Shunt  field    .  .       .  .       .  .  47.1 

All  resistance  measurements  were  made  after  the  machine  had 
been  running  a  sufficient  length  of  time  to  fully  heat  the  coils. 

Second. — To  obtain  the  external  characteristic  the  machine 
was  run  at  constant  speed  and  loaded  by  connecting  a  large 
water  rheostat  across  the  terminals.  The  current  was  gradually 
increased  from  o  to  about  800  amperes,  and  simultaneous  readings 
were  made  of  the  current  and  voltage.  The  results  obtained 
showed  a  gradual  increase  in  voltage  from  500  at  o  amps,  to 
about  510  volts  at  800  amps. 

Third. — In  order  to  get  the  curve  of  pressure  around  the 
commutator,  a  wrought  iron  ring  was  made  of  slightly  greater 
diameter  than  the  commutator.  This  ring  was  mounted  on  the 
machine  so  that  its  center  corresponded  with  the  center  of  the 
main  shaft,  and  arranged  in  such  a  way  that  it  could  be  turned  by 
hand.  An  arm  carrying  a  small  carbon  brush  was  fastened  to  the 
edge  of  the  ring  in  such  a  way  that  the  brush  could  be  pressed 
down  on  the  commutator  when  readings  were  to  be  taken. 
The  method  of  making  measurements  was  as  follows:  One  ter- 

minal of  a  voltmeter  was  connected  to  one  of  the  machine 
brush  holders,  and  the  other  terminal  to  the  arm  and  small  brush 
on  the  edge  of  the  ring;  the  brush  was  pushed  down  against  the 
commutator  and  a  reading  taken.  The  ring  was  then  moved 
through  an  angle  of  5  degs.  and  another  reading  taken,  and  so 
on  until  measurements  had  been  made  entirely  around  the  com- 
mutator. 
The  results  obtained  showed  only  a  slight  divergence  from  the 

true  sine  curve. 
Fourth. — In  order  to  test  the  efficiency  of  the  generator,  it  was 

decided  to  run  it  as  a  motor,  taking  current  from  the  500  volt 
bus-bars.  The  connecting  rods  were  disconnected  at  the  crank 
pins  and  the  valve  rods  at  the  rocker  arms,  leaving  the  machine 
in  such  a  condition  that  on  starting  up  the  only  moving  parts 
were  the  main  shaft  with  the  armature,  flywheel,  and  crank  discs 
and  the  eccentric  straps  and  valve  rocker  arms.  The  shunt 
field  was  then  connected  directly  to  the  500  volt  bus-bars  and  the 
armature  and  series  field  coils  were  connected  to  the  two  bus- 

bars in  series  with  a  large  water  rheostat.  The  resistance  of  the 
rheostat  was  then  gradually  decreased  until  the  machine  started, 
and  was  finally  short  circuited  when  the  machine  was  running  at 
full  speed. 
The  speed  of  the  machine  was  regulated  by  the  field  rheostat 

in  the  shunt  field  circuit  and  the  inverse  electromotive  force  by 
changing  the  pressure  between  the  bus-bars.  It  was  then  found 
that  under  the  normal  conditions  of  speed  and  pressure  the  cur- 

rents and  voltage  were  as  follows: 
Voltage  at  terminals    .  .       .  .       .  .       .  .      569  volts. 
Current  through  shunt  field  coil    .  .       .  .        9.5  amps. 
Current  through  armature  and  series  field  coil  47.5  amps. 

The  stray  power  (i.  e.,  the  power  required  to  run  the  machine 
free  exclusive  of  C2R  losses)  was  27,100  watts.  From  the  above 
the  commercial  efficiency  of  the  machine  is  found  to  be 

Per  cent. 
Efficiency  at  full  load  .  .       .  .       .  .       .  .       . .  90.8 
Efficiency  at  half  load  .  .       .  .       .  .       .  .       .  .  87.0 
Efficiency  at  quarter  load      .  .       .  .       .  .       .  .  78.7 
Efficiency  at  one-tenth  load  .  .       .  .       .  .       .  .  60.4 

The  guaranteed  efficiency  of  the  machine  is: 
Per  cent. 

At  full  load    95-0 
At  half  load    . .  93-0 
At  quarter  load  . .       .  .       .  .       .  .       . .       .  .  91.5 

But  in  considering  the  above  results  it  must  be  borne  in  mind 
that  no  allowance  was  made  for  the  fact  that  the  machine  was 
driving  the  main  shaft  with  fly  wheel  and  eccentrics  when  it  was 
running  as  a  motor. 

It  is  interesting  to  compare  these  results  with  some  tests  made 
by  Prof.  R.  C.  Carpenter  on  the  friction  of  engines.  He  tested 
five  different  engines,  and  in  each  case  found  that  of  the  total 
engine  friction  35  per  cent  or  over  was  in  the  main  bearings  or 
was  wind  friction  on  the  fly  wheel.  The  average  on  the  five  en- 

gines was  41.7  per  cent.  To  apply  this  to  the  Brockton  engine 
let  us  assume  that  the  total  friction  of  the  engine  is  10  per  cent 
of  the  rated  power,  which  will  be  very  approximately  correct,  and 
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that  40  per  cent,  of  the  friction  is  in  the  main  hearings  and  fly 
wheel.  This  will  give  30  h.p.  required  to  drive  the  main  shaft 
and  fly  wheel,  and  subtracting  this  from  the  stray  power  and  re- 

calculating the  efficiency  of  the  generator  we  find  it  to  be: 
Per  cent. 

At  full  load    94-6 
At  half  load    94-3 
At  quarter  load  .  .       . .       .  .       .  .       .  •       •  ■  9r-8 

This  is,  of  course,  only  an  approximation,  but  is  sufficient  to 
show  that  the  efficiency  of  the  generator  must  be  very  close  to  the 
amount  guaranteed. 

During  the  generator  test  the  machine  was  run  for  a  few  min- 
utes at  an  overload  of  40  per  cent,  and  was  found  to  carry  this 

without  difficulty  and  without  excessive  sparking. 
In  connection  with  this  test  several  interesting  facts  were  no- 

ticed. It  was  found  that  the  current  required  to  start  the  machine 
from  rest  varied  slightly,  but  averaged  about  700  amperes.  When 
the  machine  was  first  started  up  as  a  motor  it  was  connected 
directly  to  the  bus-bars  from  which  current  was  being  taken  for 
the  electric  road,  the  current  being  supplied  by  several  generators 
belted  to  high  speed  engines.  Under  these  conditions  the  current 
taken  by  the  500  k.w.  generator  varied  constantly,  and  part  of  the 
time  it  would  supply  current  to  the  bus-bars  for  fully  a  minute  at  a 
time.  This  was  evidently  due  to  the  momentum  of  the  fly  wheel. 
The  changes  in  load  on  the  line  and  the  poorer  regulation  of  the 
high  speed  engines  varied  the  bus-bar  voltage,  and  some  time 
was  required  for  the  large  machine  to  change  its  speed  and  adjust 
itself  to  the  new  pressure.  It  was  therefore  found  necessary  to 
make  the  tests  during  the  night,  when  there  were  no  cars  on  the 
line.  The  momentum  of  the  fly  wheel  was  also  shown  when 
che  machine  was  disconnected  from  the  circuit,  as  it  was  found 
that  it  required  from  25  to  30  minutes  for  the  machine  to  come  to 
rest  after  the  switch  was  thrown. 
These  tests  show  conclusively  that  indicator  cards  taken  on 

such  an  engine  with  varying  loads  give  practically  no  idea  of  the 
actual  output  of  the  machine.  If  part  of  the  load  has  just  been 
thrown  off,  half  the  indicated  horse  power  may  be  used  up  in 
slightly  speeding  up  the  fly  wheel,  and  if  the  load  has  just  been 
thrown  on,  a  largfe  portion  of  the  output  may  be  obtained  from 
the  momentum  of  the  fly  wheel  and  not  appear  on  the  indicator 
cards.  The  fly  wheel  on  this  engine  weighs  approximately 
60,000  pounds. 

TEST  OF  THE  COMPLETE  PLANT. 
After  testing  the  generator,  arrangements  were  made  for  the 

full  load  run  and  efficiency  test  of  the  entire  new  apparatus.  For 
this  purpose  it  was  necessary  to  make  a  number  of  changes  in 
the  steam  piping  and  provide  means  for  weighing  water,  etc. 

The  main  steam  header  was  first  separated  by  having  a  blank 
flange  inserted  in  one  of  the  joints  so  that  the  new  part  of  the 
plant  would  be  entirely  independent  of  the  old.  A  temporary 
pipe  was  run  from  the  old  boilers  to  supply  steam  to  the  boiler 
feed  pump  and  condenser  for  the  new  plant  and  two  platform 
scales  were  set  up,  one  to  weigh  the  boiler  feed  water  and  the 
other  to  weigh  the  water  discharged  through  the  drip  pipes  from 
the  steam  piping.  The  water  escaping  from  the  drip  pipes  was 
weighed  separately,  in  order  to  obtain  the  exact  amount  of  steam 
delivered  to  the  engine. 

Four  indicators  were  used  on  the  engine  and  were  provided 
with  electrical  attachments  so  that  by  pushing  a  button  the  cards 
would  be  taken  simultaneously  on  all.  The  load  for  the  genera- 

tor was  obtained  by  passing  the  curent  through  a  large  water 
rheostat  in  which  two  plates  of  boiler  iron  were  hung  in  a  solu- 

tion of  common  salt.  The  current  from  the  generator  was  meas- 
ured by  measuring  the  fall  of  potential  between  the  terminals  of 

a  specially  calibrated  shunt. 
The  tabulated  results  of  the  foregoing  tests  are  given  in  the 

following  pages: 
The  Boiler  Test. 

Date  of  trial   25th  June,  1897 
Duration  of  trial    10  hours. 
Number  of  boilers  in  use   2 

Dimensions  and  Proportions. 
Grate  surface  of  each  boiler    33.18  sq.  ft. 
Grate  surface,  total    66.36 
Water  heating  surface  of  each  boiler   1648  " 
Water  heating-  surface,   total   3296 Superheating  surface  of  each  boiler   502 
Superheating  surface,   total   1004  " 
Total  heating  surface    4302  " 
Ratio  of  water  heating  surface  to  grate  surface   50 
Ratio  of  total  heating  surface  to  grate  surface   65 

Average  Pressures. 
Steam  pressure  in  boiler,  by    gage,    per  sq.  inch   112.3  lbs. 
Atmospheric  pressure  per  sq.  inch   14.5  " 
Absolute  steam  pressure  in  boiler  per  sq.  inch   126.8  " 
Force  of  draft  in  column  of  water  beyond  damper   0.40  " Average  Temperatures. 
Of  external  air    85  degs. 
Of  fire-room    88  " 
Of  feed-water  before  entering  1st  heater   68 
"  "  "  "         2d       "    137.3  " 
"         "  "  "        boiler    197.1  " 

Of  escaping  gases  after  leaving  boiler   5j4  dei^s. 
Of  steam    3S4.1  " 

Fuel. 
Moist  coal  consumed   10.149  lbs. 
Moisture  in  coal    2.47u 
Dry  coal  consumed    9966  lbs. 
Wood  consumed    458  " 
Coal  equivalent  of  wood    183  " 
Total  dry  coal  consumed,  including  wood  equivalent.  .10,149  " Total  dry  refuse    817 

8% 

Total   combustible    9,332  lbs 
Dry  coal  consumed  per  hour   1015 
Combustibles  consumed  per  hour   933  " 

Quality  of  Steam. 
Number  of  degrees  superheated    39  deg. 

British  Thermal  -Units. 
Heat  units  absorbed  by  boilers  per  lb.  of  steam  gen- 

erated   1021.4  B.T.U. 
Factors  of  Evaporation. 

Factor  of  evaporation  for  boilers    1.06 Water. 

Total  water  pumped  into  boilers    98,119  lbs. 
Water  actually  evaporated,   corrected  for  quality  o£ 
steam    100,007  " 

Equivalent  water  from  and  at  212°  F   106,007  " 
Equivalent  water  from  and  at  212°  F.  per  hour   10,601  " Evaporative  Performance. 

Water  actually  evaporated  per  lb.  dry  coal"   9.85  lbs. Equivalent  per  lb.  of  dry  coal  from  and  at  212°  F   10.44  " 
Water  actually  evaporated  per  lb.  of  combustible   10.72  " 
Equivalent  per  lb.  of  combustible  from  and  at  212°  F..  11.36  " 

Commercial  Horse-Power. 
On  basis  of  34y2  lbs.  of  water  from  and  at  212°  F.  pet- hour  by  boilers    307.3  H.  P. 
No.  sq.  ft.  of  total  heating  surface  per  horse-power...  14     sq.  ft. 
No.  sq.  ft.  of  water  heating  surface  per  horse-power..  10.72  sq.  ft. Rate  of  Combustion. 
Dry  coal  actually  burned  per  sq.  ft.  of  grate  surface 

per  hour    15.3  ibs. 
Rate  of  Evaporation. 

Water  evaporated  per  sq.  ft.  of  total  heating  surface 
per  hour  from  and  at  212°  F   2.47  lbs Water  evaporated  per  sq.  ft.  of  water  heating  surface 
per  hour  from  and  at  212°  F   3.16  lbs. The  Engine  Test. 

Duration   of  test   6  hours. Dimensions. 
Diameter  of  high  pressure  cylinder    20Va  ins 
Diameter  of  low  pressure  cylinder    38  '• 
Stroke   .'  4g 

Speed. Total  revolutions  of  engine  (6  hours)  35  526 
Average  revolutions  per  minute    107 

Average  Pressures. 
Atmospheric  pressure  per  sq.  in   145  [bs 

At  throttle  by  

gage                                                             '  112  0  " 

At  throttle  absolute      "     "   "    120  5  •• 
In  receiver  by  gage       "     "   "   !!!!!!!!!!  59  ■• In  receiver  absolute   20  4  " Vacuum  in  inches  of  mercury   24!o 

Average  Temperatures. 
In  steam  pipe  at  throttle   370.7°  F 
In  pond  from  which  condensing  water  was  drawn!!!!!  71  3°  f' In  condenser  discharge  pipe   106.0°  f! Condenser. 
Diameter  of  air  pipe   24  in 
Stroke    yi  in' 
Total  revolutions  of  condenser  (6  hours) "'22  525 
Average  revolutions  per  minute    '  62.6 Power  and  Efficiency. 
Average  indicated  horse-power   708  5 Total  indicated  horse-power  hours                                  .  4251  0 Average  electrical  horse-power  output     627  8 
Total  electrical  horse-power  hours  output                     "  3767  0 
Efficiency  of  unit   gg'g  % Steam  Consumption. 
Total  steam  supplied  to  engine  64  927  lbs 
Steam  per  indicated  horse-power  hour   '  15  3 Steam  per  indicated  horse-power  hour  when  engine  is running    with    125    lbs.    initial  pressure  and  25  ins 

of  vacuum  (calculated  from  indicator  cards)   144  " 
Steam  per  electrical  horse-power  hour  output   17  2  " 
Steam  per  kilowatt  hour  output   23.1  " Coal  Consumption. 
Water  evaporated  per  lb.  of  dry  coal   9  85  lb= Coal  per  indicated  horse-power  hour   i  57 
Coal  per  electrical  horse-power  hour  output   178  " 
Coal  per  kilowatt  hour  output   2  4  " Temperature  of  Parts  at  End  of  Test 
Air  of  engine  room   83  5°  F 
Main  bearing  low  pressure  side   129  0°  F 
Main  bearing  high  pressure  side                                   '  129  0°  F- 
Armature    146  0°  f' 
Commutator   !!.!  !  146  0°  F- Field  coils  !!!!!!!!!!!!!!!   i29!o°  f 

At  the  end  of  .the  eight-hour  run  a  test  was  made  on  the  engine regulations  as  follows:  The  speed  v*as  taken  at  full  load  and 
found  to  be  108  revolutions,  the  load  was  then  changed  to  75  per 
cent  of  full  load  and  the  speed  found  to  be  109  revolutions.  The 
load  was  next  entirely  thrown  off  the  generator  and  the  speed 
went  up  to  112  revolutions.  On  throwing  75  per  cent,  on  again 
the  speed  returned  to  109  revolutions.  After  this  the  engine  was 
run  under  full  load  and  the  boiler  pressure  was  gradually  reduced 
from  125  lbs.  to  no  lbs.,  and  this  was  found  to  have  no  apparent 
effect  on  the  engine  speed. 

It  is  also  interesting  to  note  that  the  coal  consumption  per 
kilowatt  hour  output  was  2.4  lbs.  during  the  test.  The  test  was 
made  at  full  load  and  this  2.4  lbs.  is  the  coal  consumption  under 
the  most  favorable  conditions. 

In  practice  wdiere  the  load  is  constantly  fluctuating,  and  is 
sometimes  but  a  small  proportion  of  the  full  load  for  considerable 
periods,  a  very  much  larger  coal  consumption  is  to  be  expected. 
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lion  is  a  loss  of  voltage  along  the  line  so  great  as  to  in- 
terfere materially  with  the  speed  of  cars.  Here  various 

remedies  are  possible,  such  as  the  use  of  more  copper, 
the  installation  of  a  storage  battery  auxiliary  plant,  the 
booster  system,  or  a  separate  station.  Some  one  of  these 
remedies  should  certainly  be  adopted  wherever  schedules 

are  slow,  or  are  being  materially  interfered  with  on  holi- 
days or  other  times  of  special  service.  In  Quincy,  Mass., 

which  is  the  center  of  an  extensive  network  of  street 

railway  lines  extending  a  long  distance  in  several  direc- 
tions, certain  of  these  lines  have  suffered  greatly  from 

lack  of  power,  and  the  service  became  so  uncertain  and 
slow  as  to  cause  great  vexation  to  the  people  through 

loss  of  trains,  etc.  A  large  storage  battery  has  recently  been 
put  in  with  the  result  of  bringing  the  voltage  up  so  that 
the  cars  run  at  greatly  increased  speeds  and  make  their 

schedules  easily.  The  change  was  noticed  almost  imme- 
diately by  the  patrons  of  the  road,  and  has  been  reflected 

in  increased  earnings,  many  of  the  residents  of  the  town, 
who  had  previously  abandoned  the  use  of  the  street  cars 

and  driven  each  morning  to  the  station  by  carriage,  hav- 
ing returned  to  the  more  convenient  cars. 
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The  difficulties  of  maintaining  schedules  when  oper- 
ating single  track  lines,  particularly  when  the  number  of 

turnouts  is  not  very  large,  are  so  great  as  to  call  for  the 
most  careful  and  intelligent  work  on  the  part  of  traffic 
managers.  There  is  little  question  that  some  form  of 

signal  system,  by  which  long  waits  at  turnouts  may  be 
avoided,  would  immensely  improve  the  service  on  many 

lines  of  this  character,  where  at  present  a  sort  of  "hap- 
hazard" method  of  running  prevails.  There  is  nothing 

which  so  quickly  tends  to  reduce  the  receipts  of  any  line 
below  a  maximum  as  irregularity  of  service,  and  when,  in 
addition  to  this,  passengers  are  compelled  to  wait  five, 

ten  or  fifteen  minutes  at  a  crossing,  the  element  of  per- 
sonal annoyance  becomes  a  most  serious  factor  to  deal 

with. 

Another  kind  of  trouble  often  found  in  long  suburban 

and  interurban  roads  operated  from  a  single  power  sta- 

An  opportunity  for  profitable  transportation,  which 
seems  to  have  large  possibilities  in  many  places  but  which 

has  not  been  developed  to  any  extent,  hardly,  in  this  coun- 
try, lies  in  the  construction  of  mountain  railways.  We 

believe  that  there  are  many  opportunities  for  building  roads 
of  this  kind  which  have  not  been  worked  up,  because  it  is 

thought  that  they  would  not  pay,  but  there  are  many  rea- 
sons why  roads  of  this  character,  especially  when  near 

large  cities,  should  be  quite  profitable.  In  the  first  place, 

a  high  fare  can  be  charged,  because  there  is  no  compe- 
tition, and  in  the  second  place  the  cost  of  construction  and 

operation  is  comparatively  low;  that  is  to  say,  it  is  much 
less,  under  modern  methods,  than  formerly.  Usually  by  a 

little  grading  electric  cars  can  be  made  to  operate  on  these 
roads  without  any  additional  appliances,  and  where  this 
is  not  possible  much  steeper  grades  can  be  surmounted 
without  the  use  of  a  rack  or  auxiliary  cable  driving  machin- 

ery by  the  balance  weight  principle,  described  elsewhere 
in  the  article  on  the  Mt.  Tom  railway  at  Holyoke,  Mass. 

This  road,  which  takes  its  power  from  the  regular  trol- 
ley circuit  by  means  of  motors  under  the  cars,  has  proved 

most  popular;  and  while  the  season  is  short,  the  earnings 
are  understood  to  be  most  satisfactory. 

Some  novel  features  in  car  house  construction  are  illus- 

trated in  a  large  house  recently  completed  by  the  Spring- 
field Railway  Company  and  described  in  the  article  on  that 

system  in  this  issue.  The  old  horse  car  barn  pattern  was 
entirely  discarded  in  the  construction  of  this  new  house, 

which  has  been  built  with  the  purpose  of  securing  a  struc- 
ture of  whose  fireproof  and  substantial  qualities  there 

should  be  no  doubt.  The  idea  of  a  car  house  with  a  ca- 

pacity for  seventy-five  cars  and  yet  with  only  one  entrance 
track  is  new  to  most  railway  engineers,  but  this  arrange- 

ment has  certainly  some  positive  advantages,  whatever 

may  be  said  in  its  disfavor.  It  removes  the  special  work 
from  the  wear  of  the  street,  and  prevents  the  clogging  of 

switches  with  snow  and  ice  in  winter,  and  what  is  also  im- 
portant, the  use  of  a  single  small  door  makes  it  easy  to 
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keep  the  car  storage  room  warm  in  winter.  While  on  the 

subject  of  car  houses,  we  suggest  that  the  terms  "car 
barns"  and  "car  sheds"  ought  now  to  be  considered  as 
obsolete,  certainly  so  far  as  buildings  for  the  reception  of 

electric  or  cable  cars  are  concerned.  The  term  "car  house" 
is  the  one  in  most  general  use  to  designate  buildings  of 
this  character,  and  seems  more  appropriate  than  the  earlier 

expressions  used  when  horses  or  mules  were  employed  as 
the  sole  motive  power. 

The  Metropolitan  Street  Railway  Company  of  New 
York  commenced  last  month  upon  what  is  probably  the 

most  important  portion  of  its  new  underground  electric- 
railway  construction  yet  undertaken,  that  of  the  equipment 

below  Fifty-ninth  Street  of  its  Sixth  and  Eighth  Avenue 
lines.  Extensive  as  has  been  the  work  already  done,  the 
building  of  these  two  lines  commands  particular  attention, 
first,  from  a  constructive  standpoint,  because  the  streets 
through  which  the  lines  run  are  in  the  older  part  of  the 

city,  where  the  difficulties  of  construction,  owing  to  sub- 
terranean pipes,  will  be  creater  probably  than  on  any 

other  portion  of  its  electric  road,  except,  perhaps,  on 

part  of  the  Fourth  Avenue  line ;  and  second,  from  an  oper- 
ating standpoint,  because  it  will  give  the  company  two 

routes  from  Fifty-ninth  Street  down  town  independent  of 
those  which  it  already  has.  This  will  relieve  greatly  the 
traffic  on  the  present  Broadway  and  Madison  Avenue  lines. 
Up  to  this  time  the  capital  expended  on  the  building  of  the 

Amsterdam  and  hjghth  Avenue  lines  north  of  Fifty-ninth 
Street  has  been  partially  unproductive,  because  of  no  addi- 

tional rapid  transit  routes  below  that  point. 
*  *  *  * 

The  present  time  is  selected  because  both  lines  extend 
through  the  shopping  district  for  a  considerable  distance, 
and  it  was  thought  that  if  work  be  carried  on  during  the 
summer  there  will  be  less  interference  with  trade  than  at 

any  other  time,  and  the  company  received  many  compli- 
ments from  the  public  and  metropolitan  press  because  it 

advertised  the  proposed  change  shortly  before  the  work 
was  begun,  and  advised  the  public  of  the  changes  in  its 

routes.  The  effect  of  the  substitution  of  high-speed  elec- 
tric cars  of  large  carrying  capacity  for  the  present  horse 

equipment  must  be  enormous,  since  President  Vreeland, 
in  a  recent  interview,  stated  that  the  change  from  horse  to 
electric  power  on  the  Madison  Avenue  line  allowed  the 
company  to  increase  the  car  mileage  from  7500  to  15,000 
miles  per  day. 

The  subjects  selected  for  the  papers  to  be  read  at  the 

Boston  Convention  of  the  American  Street  Railway  Asso- 
ciation, as  announced  by  the  secretary  of  the  Association 

and  published  elsewhere  in  this  issue,  are  exceedingly  in- 
teresting, and  their  discussion  by  the  gentlemen  selected 

to  present  papers  promises  to  throw  much  light  on  impor- 
tant departments  of  street  railway  operation.  It  is  interest- 

ing to  note  in  this  connection  that  all  of  the  papers,  as  an- 
nounced, concern  the  operating  of  railways,  and  only  in  an 

indirect  way  their  construction.  This  is  natural,  and  shows 
that  most  of  the  large  railway  companies  in  this  country 

have  completed  the  greater  part  of  their  new  electric  con- 
struction, and  that  the  problems  arising  in  the  operating 

departments,  as  to  how  to  attract  and  retain  traffic,  how  to 
carry  the  passengers  on  the  cars  most  comfortably  and 

cheaply,  and  how  to  furnish  the  power  required  in  the  most 

economical  way,  are  the  questions  which  concern  most  vi- 

tally the  average  railway  operator  of  to-day.  Railway  con- 
struction is  becoming  more  and  more  a  question  of  stand- 

ards. The  broad  principles  of  building  railways  are  now 

pretty  generally  recognized,  but  in  the  operating  depart- 
ment there  is  a  host  of  queries  to  be  considered,  and  the 

best  answer  to  each  question  depends  upon  so  many  cir- 
cumstances that  the  experience  of  all  the  others  is  of  more 

value  to  each  railway  company  now  even  than  in  the  early 

days  of  construction. 

Tt  is  generally  recognized  that  the  value  of  papers  pre- 
sented before  scientific  bodies  is  always  greatly  enhanced 

by  the  discussion  of  them  by  the  listeners  and  author  fol- 
lowing the  reading.  For  in  this  discussion  the  experience 

of  the  others  on  the  subject  treated  is  brought  out,  and  the 
author  himself  often  elaborates  in  a  way  not  possible  in  his 

paper  many  points  which  were  referred  to  in  the  discus- 
sion. We  believe,  therefore,  that  every  railway  manager 

who  expects  to  attend  the  convention  will  find  it  to  his 
advantage  to  carefully  consider  the  topics  selected  and  to 
make  mental  or  written  notes  of  any  points  in  which  he 
thinks  that  his  experience  would  be  of  value  to  the  others 

in  attendance,  or  in  regard  to  which  he  would  like  expres- 
sions of  opinion  from  other  delegates.  We  are  aware  that 

some  hesitate  about  doing  this,  thinking  that  their  con- 
ditions are  probably  so  different  from  those  of  other  com- 

panies that  what  might  answer  in  another  city  would  not  in 
their  own.  But  even  if  this  be  true,  a  discussion  will  nearly 

always  bring  out  some  points  of  value  to  the  interrogator 

which  he  can  adopt  more  or  less  completely,  as  the  con- 
ditions require. 

The  adoption  by  various  street  railway  companies  of 
the  standard  classification  of  accounts  recommended  by 
the  Association  of  Street  Railway  Accountants  at  their 
last  convention  is  very  satisfactory  proof  of  the  general 
acceptability  of  the  measures  proposed.  It  has  been 

pointed  out  by  a  number  of  accountants  that  compara- 
tively little  change  in  their  classification  was  necessary  in 

order  to  make  their  plans  agree  with  the  standard  estab- 
lished by  the  association.  The  changes  necessary  to  make 

have  been  in  minor  details  and  in  matters  of  no  great  im- 

portance, one  way  or  the  other,  and  therefore  the  compa- 
nies have  been  much  more  ready  to  adopt  the  standard 

classification  than  would  have  been  the  case  if  the  changes 

had  been  radical  and  sweeping.  With  this  much  accom- 

plished, the  Accountants'  Association  naturally  turns  to 
other  questions.  Officers,  committeemen  and  members 
at  large  are  at  present  giving  more  or  less  attention  to  the 
question  of  what  is  expedient  to  take  up  next. 

A  uniform  method  or  form  of  statement  for  presenting 

to  the  management  the  results  of  operating,  and  construc- 
tion and  maintenance  accounts,  classified  according  to  the 

plan  recommended  by  the  association,  is  perhaps  the  first 
in  order  of  those  to  which  attention  should  be  given  sooner 

or  later.  Given  the  results  which  the  classification  pro- 
duces, there  are  still  various  plans  possible  of  summarizing 

and  presenting  the  results.  No  two  accountants  perhaps 
would  handle  these  results  in  this  respect  in  exactly  the 

same  manner.    Even  though  uniformity  be  secured  in  the 
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detail  accounts,  yet  the  object  which  the  Accountants'  As- 
sociation had  in  view  in  taking  up  the  question  of  a  stand- 

ard system  would  be  defeated  if  there  is  lacking  unformitv 
in  method  of  presenting  those  results  to  the  management. 

It  is  extremely  desirable  that  a  man  skilled  in  reading 

results  and  in  drawing  conclusions  from  accountants' 
statements  by  reason  of  his  experience  with  one  company 

should  be  able  to  intelligently  read  the  results  of  the  ac- 
counts of  all  other  companies.  Among  investors  it  fre- 
quently happens  that  the  same  man  will  serve  upon  the 

boards  of  two  or  more  companies.  Certainly,  in  the  inter- 
est of  such  men,  the  results  of  the  accounts  should  be  pre- 

sented in  a  uniform  manner.  Otherwise  it  would  be  like 

having  the  proceedings  conducted  in  one  case  in  one  lan- 
guage and  those  of  the  second  board  in  another  language. 

He  would  of  necessity  need  to  be  acquainted  with  two  or 

more  different  methods  of  expression.  Still  other  illus- 
trations might  be  employed,  if  further  argument  were 

necessary  in  support  of  the  proposition  that  a  uniform 
statement  for  presenting  the  results  of  classification  to  the 
management  is  almost  as  essential  as  the  classification 
itself. 

Unnecessary  Track  and  Car  Mileage 

One  of  the  most  serious  street  railway  diseases  of  the 
day  is  that  of  too  much  track  mileage.  In  large  cities  it 

is  the  result  in  most  cases  of  competition,  actual,  at- 
tempted or  threatened.  The  company  or  companies  first 

chartered  to  operate  in  such  cities  may  be  presumed  to 

have  originally  pre-empted  the  best  routes  of  travel.  The 
success  usually  incited  other  capital  to  obtain  new  fran- 

chises upon  parallel  routes  or  in  new  territory,  and  such 

attempts  have  either  been  successful  or  have  failed  by  rea- 
son of  agreements  by  the  original  companies  to  build  upon 

these  routes  themselves.  The  public  may  be  counted  on 

always  to  favor  anything  tending  to  break  down  existing 

"monopolies,"  particularly  of  the  street  railway  variety, 
and  to  constantly  demand  more  transportation  facilities  on 
one  pretext  or  another.  Their  representatives  in  council 
frequently  promote,  or  in  fact  suggest  such  schemes, 

sometimes  for  "sandbagging"  purposes,  and  the  result  is, 
in  practically  all  our  large  cities,  overbuilding  of  track. 

This  means,  of  course,  a  temporary  or  permanent 

diminution  of  gross  and  net  receipts  per  mile  of  track  by 
reason  of  the  resulting  division  of  traffic  among  parallel 

lines  or  of  "lean"  mileage  in  the  territory  not  built  up, 
and — as  the  investment  per  mile  of  track  cannot  usually 

be  reduced  in  anything  like  the  same  proportion — it  fol- 
lows that  the  percentage  return  on  investment  becomes 

naturally  much  less  than  if  the  company  were  allowed  to 
choose  its  own  routes  of  travel  and  build  as  little  track  as 

it  pleased.  In  other  words,  the  public  has  placed  upon 

street  railway  companies  burdens  which  are  apt  to  be  con- 
sidered by  demagogues  as  favors,  and  these  burdens, 

however  cheefully  assumed,  are  in  reality  public  benefits 

often  given  by  street  railway  companies  to  their  own  pri- 
vate financial  loss. 

The  causes  of  overbuilding  of  track  by  interurban  rail- 
way companies  are  of  a  somewhat  different  character. 

There  is  usually  here  no  public  demand  impossible  to  re- 
sist, and  little  fear  of  that  kind  of  competition  which  will 

reduce  traffic  on  lines   already  built.    Starting,  for  ex- 

ample, with  a  given  line — a  successful  one,  we  will  say — 
between  two  towns  as  a  nucleus,  the  question  of  pushing 
extensions  to  other  towns  is,  or  ought  to  be,  one  merely 

of  profit-earning  capacity.  If  there  is  any  doubt  of  profits 
it  may  be  better  for  the  original  company  to  allow  other 
capital  to  build  the  new  line  as  a  feeder,  not  only  because 
it  will  thus  avoid  the  risk  of  failure  itself,  but  also  because 

it  may  be  possible  for  two  companies  to  charge  a  higher 
joint  fare  than  one,  owning  both  lines,  would  be  permitted 
to  do.  In  too  many  cases  unwise  concessions  have  been 
made  to  the  public  in  the  way  of  fares  by  interurban  street 
railway  companies.  On  long  and  thinly  settled  lines  the 

fares  should  not  be  on  a  street  railway  five-cent  basis,  but 
rather  on  a  mileage  basis — less  in  amount,  perhaps,  than 
that  of  competing  steam  railroads,  but  not  so  much  less  as 
to  amount  to  an  unprofitable  rate. 

A  second  street  railway  disease,  the  cure  of  which  may 
in  many  cases  mean  a  remedy  also  for  the  disease  of  over 
track  building,  is  excessive  car  mileage.  Many  city  and 
interurban  roads  are  running  cars  too  often  for  their  own 

good.  There  are  not  possible  passengers  enough  to  fur- 
nish reasonable  receipts  per  car  mile.  One  of  the  most 

striking  evidences  of  skill  in  street  railway  management 
recently  exhibited  is  found  in  a  certain  American  city 
where  a  large  annual  deficit  under  fixed  charges  has  been 
turned  into  an  actual,  though  small,  surplus,  partly  by 

simplifying  the  organization  and  reducing  general  ex- 
penses, but  chiefly  by  the  quiet  and  unostentatious  with- 

drawal of  a  large  number  of  cars  from  routes  where  too 
frequent  service  was  being  given,  thereby  reducing  by  a 

large  percentage  the  total  car  mileage.  Not  a  few  success- 
ful managers  are  accustomed  to  establish  a  fixed  minimum 

of  earnings  per  car  day  for  each  of  their  lines,  and  run 
only  enough  cars  to  produce  this  earning  power.  In  cases 
of  parallel  routes  under  one  ownership  mileage  may  be 

saved  many  times  by  giving  an  exceptionally  good  service 
on  one  of  the  routes  and  an  extremely  poor  service  on  the 

other,  so  that  passengers  will  become  accustomed  to  de- 
pending on  the  former.  Local  conditions  vary  so  much 

that  no  general  suggestions  can  well  be  made,  but  it  is 

probably  true  that  on  a  large  proportion  of  our  city  sys- 
tems car  mileage  could  be  saved  by  a  careful  study  of 

traffic  requirements. 

There  is  usually  no  necessity  for  granting  the  pub- 
lic a  street  railway  frequency  of  car  service  on  long  inter- 

urban roads,  whose  character  is  more  like  that  of  steam 

railroads.  It  is  probable  that  the  one  thing  which  has 
made  interurban  electric  railroading  in  Massachusetts 

moderately  or  completely  successful  in  almost  every  in- 
stance has  been  the  fact  that  cars  are  run  in  most  cases  at 

half  hour  or  hourly  intervals,  rather  than  the  ten,  fifteen  or 
twenty  minute  intervals  which  many  interurban  roads 

seem  inclined  to  adopt,  at  least  at  the  beginning  of  opera- 
tion. Of  course,  on  these  long  interurban  roads,  particu- 

larly yvhere  there  have  to  be  two  or  more  power  stations, 
there  must  be  a  reasonable  load  upon  the  stations  if  there 

is  to  be  any  advantage  in  electricity  over  steam.  If  the 
balance  between  this  load  factor,  calling  for  frequency  of 
cars,  and  the  profit  factor,  tending  to  reduce  this  frequency, 

be  not  accurately  struck — so  much  the  worse  for  the  road 

in  question.   It  has,  perhaps,  no  raison  d'etre 
Too  much  track  mileage,  too  much  car  mileage — these 

are  diseases  which  have  some  interdependence  and  rela- 
tionship.   Both  should  be  cured,  if  possible. 
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439 Recent  Track  Construction  of  the  Sioux  City 
Traction  Company 

By  Chester  P.  Wilson. 

in  the  spring  of  1897  the  city  government  of  Sioux 
City  ordered  brick  and  asphalt  pavements  laid  on  streets 
occupied  by  our  tracks.  Both  kinds  of  pavement  were 
to  be  laid  upon  6- in.  concrete  foundation,  and  necessi- 

tated the  relaying  of  8400  ft.  of  single  track  in  the  brick- 
pavement,  and  about  5600  ft.  of  single  track  in  the  asphalt. 
During  the  season  of  1896  8800  ft.  of  single  track  was  laid 

in  asphalt  pavement,  using  6-in.  Shanghai  T-rail.  (  )ur  city 
•government  lias  never  objected  to  the  use  of  a  T-rail,  and 
as  a  6-in.  rail,  with  proper  foundation,  is  sufficiently  rigid 
to  meet  the  requirements  of  our  service,  it  was  decided  to 
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In  designing  this  work  we  have  before  us  the  results 
and  experience  of  those  who  have  installed  concrete  beam, 
steel  tie  and  oak  tie  constructions,  and  finally  decided  to 
use  what  we  considered  the  best  features  of  each.  Six- 

inch  T-rail  in  6o-ft.  lengths,  with  joints  in  the  same  track 
broken  by  15  ft.,  were  to  be  laid  on  steel  ties  spaced  3  ft. 
center  to  center.  The  rails  were  to  be  joined  by  26-in. 
six-bolt  splice  bars,  and  separated  by  §  in.  x  1 1  in.  steel  tie- 
rods  spaced  7  ft.  6  in.  between  centers.  Under  each  rail  was 
to  be  laid  a  continuous  beam  of  Portland  cement  concrete 
of  an  average  width  of  15  ins.  and  a  depth  of  9  ins.,  and  to 

VIEW  SHOWING  ONE-HALF  STREET  ROLLED  TO  SUB  GRADE  AND 
TRACK  MADE  UP  ON  BLOCKS  BEFORE  BEAM  FORMS 

WERE  PUT  IN 

SCALE, IN.  =1  FT. 
DETAILS  OF  TRACK  CONSTRUCTION  IN  ASPHALT  PAVED  STREETS NEAR  VIEW  OF  TRACK  ON  BLOCKS  WITH  BEAM  TRENCHES  DUG 

lay  the  1897  work  with  the  same  kind  of  rail,  thus  contin- 
uing in  the  direction  of  making  it  our  standard.  Consid- 

erable difficulty  has  been  experienced  in  obtaining  a  uni- 
formly good  subsoil  on  the  streets  occupied  by  our  tracks, 

and  the  idea  followed  in  designing  this  new  work  was  to 
obtain  a  standard  type  of  track  construction  which  could 
easily  be  adapted  to  both  kinds  of  paving  and  meet  the 

unfavorable  conditions  imposed  by  the  subsoil.  In  ex- 
pensive pavements  a  form  of  construction  should  be  adopt- 

ed which  would  minimize  track  repairs  and  their  attendant 

paving  repairs, 

prevent  any  ill  effects  on  the  beam  at  the  rail  joints  should 
the  latter  become  loosened,  a  steel  plate  f  in.  x  6  in.  x  24  in. 
was  to  be  placed  immediately  under  the  rail  at  each  joint. 

The  details  of  the  construction  can  best  be  shown  by 
the  following  extracts  from  the  specifications: 

rail 

The  rail  used  will  be  a  60  lb.,  Shanghai,  T-rail,  Cambria  sec- 
tion No.  sro;  6  ins.  high. 

TIES 

On  straight  track  the  rails  will  be  laid  on  Daniels  steel  ties, 
weighing  8  lbs.  per  foot,  and  placed  ,3  ft.  apart,  center  to  center. 
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All  curves  and  special  work  will  be  laid  upon  oak  ties  as  herein- 
after specified. 

JOINTS 
Joints  in  the  two  rails  of  the  same  track  will  be  broken  by  at 

least  15  ft.  Rail  joints  will  not  be  carried  on  the  ties,  but  will 
rest  upon  y$  in.  x  6  in.  x  24  in.  steel  plates  running  longitudinally 
with  the  rail,  and  supported  snugly  against  the  under  side  of  the 
rail  by  the  concrete  beam,  hereinafter  specified. 

CONCRETE  BEAM  STRAIGHT  TRACK 
Under  each  rail,  and  running  longitudinally  therewith,  will  be 

placed  a  beam  of  concrete  to  a  depth  of  9  ins.  below  the  bottom 
of  the  rail  flange  and  of  an  average  width  of  15  ins.  The  beam 
will  be  laid  in  a  trench  which  shall  be  partially  excavated  be- 

low the  sub-grade  and  partially  left  in  the  concrete  paving  foun- 
dation. The  concrete  for  the  beam  shall  be  prepared  as  follows: 

One  measure  of  Alsen's  or  any  other  equally  good  Portland  ce- 
ment, and  two  and  one-half  measures  of  clean,  sharp  sand,  free 

from  loam  or  clay,  will  be  thoroughly  mixed  dry  and  then  made 
into  mortar  with  the  least  possible  amount  of  water.  Five  meas- 

ures of  crushed  or  broken  bowlders,  crushed  or  broken  granite, 
or  crushed  or  broken  hard  limestone,  thoroughly  cleaned  from 
dust  and  dirt,  drenched  with  water  ,but  containing  no  loose  water 
in  the  heap,  will  then  be  incorporated  immediately  with  the  mor- 

tar. The  broken  stone  shall  not  be  less  than  y2  in.  in  its  smallest, 
nor  more  than  2  ins.  in  its  greatest  dimension.  Each  batch  of 
concrete  will  be  thoroughly  mixed,  the  mixing  to  be  continued  on 
the  board  until  each  piece  of  stone  is  completed  coated  with 

VIEW  SHOWING  BEAM  FORMS  IN  POSITION 

mortar,  and  will  at  once  be  placed  in  the  trench,  thoroughly 
tamped  under  the  rail  and  rammed  until  free  mortar  appears  upon 
the  surface.  This  work  shall  be  so  done  that  when  the  concrete 
is  set  the  rail  shall  be  firmly  supported  thereby  at  every  point  in 
the  rail  length  and  the  track  surface  be  not  disturbed  as  to  line 
or  grade.  The  surface  of  this  beam  concrete  shall  be  brought 
flush  with  the  top  of  the  concrete  paving  foundation.  The  whole 
operation  of  mixing  and  laying  each  batch  of  concrete  will  be 
performed  as  expeditiously  as  possible  by  the  use  of  a  sufficient 
number  of  skilled  men. 

CONCRETE  CURVES,  ETC. 
All  switches,  curves,  etc.,  known  as  special  work,  will  be  laid 

upon  6  in.  x  8  in.  x  6  ft.  6  in.  sawed  oak  ties.  Underneath  the  ties  will 
be  laid  a  solid  bed  of  concrete  6  ins.  deep,  extending  6  ins.  longer 
at  each  end  (12  ins.  longer  in  all)  than  the  length  of  track,  sup- 

ported by  said  oak  ties,  and  3  ins.  wider  on  each  side  (6  ins.  wider 
in  all)  than  the  length  of  said  oak  ties.  This  concrete  must  be 
thoroughly  tamped  under  each  tie  so  that  the  latter  will  be  firmly 
supported  at  every  point  by  said  concrete  and  rammed  so  that 
its  surface  will  be  flush  with  the  tops  of  the  ties  and  with  the 
surface  of  the  concrete  paving  foundation.  The  concrete  for  the 
6  in.  bed  underneath  ihe  ties  shall  be  prepared  as  directed  for 
the  beam  concrete  for  straight  track  work,  but  the  concrete  be- 

tween ties  shall  be  that  called  for  by  the  city's  specifications  for the  concrete  paving  foundation. 
After  the  old  track  had  been  removed  and  the  street 

excavated  and  rolled  to  the  snb-grade  the  rails  were  placed 
in  position  and  the  track  frails,  ties,  tie-rods,  joints,  rail- 
bonds  and  joint-plates)  made  up,  surfaced,  lined  and  gaged, 

resting  on  wooden  blocks  placed  under  each  rail  every  8 
ft.  or  10  ft.  The  contractor  then  excavated  under  each  rail 

the  required  additional  depth  for  the  concrete  beams  and 
placed  in  position  the  wooden  forms  for  the  beams.  The 

6-in.  concrete  paving  foundation  was  then  laid,  the  con- 
crete being  thoroughly  tamped  up  under  the  ties  so  as  to 

fill  the  corrugations.  After  the  paving  concrete  had  set  for 
one  day  the  wooden  forms  were  removed  and  the  concrete 
beam  placed  in  the  trench  thus  left  for  it,  thoroughly 
tamped  up  under  the  rail  and  made  to  cover  the  rail  flange. 
The  beam  concrete  was  then  allowed  to  set  for  eight  days 
before  the  track  was  used. 

The  city's  specifications  required  that  the  concrete  pav- 
ing foundation  should  set  for  eight  days  before  the  brick 

or  asphalt  should  be  laid  on  it.  During  this  eight  days 
the  track  would  be  wholly  exposed  on  the  streets  to  be 
paved  with  brick,  and  partially  exposed  on  the  streets  to 
be  paved  with  asphalt.  This  work  was  done  during  our 
hottest  weather,  and  the  temperature  changes  between  day 
and  night  caused  expansion  and  contraction,  which  had  to 
be  met  in  order  to  insure  success  of  the  work.  The  amount 

of  this  expansion  and  contraction  was  observed  on  a  sec- 

TAMPING  PAVING  CONCRETE  UNDER  TIES 

tion  of  track  on  the  blocks  before  any  concrete  was  laid, 

and  was  found  to  be  from  3  ins.  to  4I-  ins.  in  400  ft.  To  hold 
the  track  at  uniform  temperature  while  the  concrete  work 
was  going  in  and  until  the  entire  pavement  should  be  laid 

was  the  problem.  For  all  practical  purposes  it  was  suc- 
cessfully met  as  follows:  As  fast  as  the  paving  concrete 

was  laid  the  rails  were  covered  with  inverted  "V"-shaped 
troughs  made  from  cheap  boards  12  in.  wide  and  7  ft.  6  in. 

long,  so  that  troughs  could  set  between  adjacent  tie-rods. 
In  the  brick  pavement  a  2-in.  layer  of  sand  was  to  be  placed 
between  the  concrete  foundation  and  the  bricks,  and  as  fast 
as  the  concrete  beam  was  laid  under  the  rails  some  of  this 

sand  was  delivered  on  the  street,  heaped  up  over  the  rail, 
wet  down  and  covered  with  the  wooden  troughs.  The 
damp  sand  assisted  the  concrete  and  kept  the  rails  at  such 
a  uniform  temperature  that  the  expansion  and  contraction 
was  practically  eliminated.  As  the  work  progressed  the 
wooden  troughs  were  moved  up  and  along  the  street,  so 
that  we  did  not  require  more  of  them  than  would  cover 

1 500  ft.  of  track. 
In  the  asphalt  pavement  the  troughs  were  used  until  the 

beam  was  put  in.  The  toothing  blocks  were  laid  as  fast  as 
the  beam  work,  and  afforded  the  rail  the  same  protection 
from  temperature  changes  as  did  the  sand  on  the  brick 
streets. 
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The  blick  paving'  was  brought  to  the  rails  in  the  follow- 

ing manner  (quoting  from  the  specifications): 

OUTSIDE  OP  TRACK 

On  the  outside  of  the  track  the  brick  shall  be  brought  snugly 

against  the  rail  head,  and  the  joints  in  adjacent  courses  shall  be 

broken  by  4  ins.,  alternate  brick  being  full  length  and  intervening- 
brick  half  length.  The  space  between  the  ends  of  the  brick  and 
the  web  of  the  rail  shall  be  filled  with  cement  mortar  composed 

of  one  part  by  bulk  of  Alsen's  Portland  cement,  and  two  parts  by 
bulk  of  clean,  sharp  sand  made  into  a  stiff  mortar. 

INSIDE  OF  TRACK 

Next  to  the  rail  on  the  inside  of  the  track  the  brick  shall  be  of 

special  design,  as  per  print  attached,  to  admit  of  being  laid  snugly 
against  the  web  of  the  rail  and  up  to  the  under  side  of  the  rail 
head,  and  at  the  same  time  leave  flangeway  at  the  side  of  the  rail 
head.  The  joints  in  adjacent  courses  of  these  special  brick  shall 

be  broken  4  ins.  by  the  use  of  half  bricks.  These  half  bricks  shall 
be  made  by  cutting  a  whole  special  brick  in  two  at  the  point 
where  the  whole  brick  begins  to  bevel.  These  two  half  bricks 
shall  then  be  burned.  The  beveled  half  brick  shall  be  used  to 

break  joints  on  the  inside  of  the  rail,  and  the  other  half  brick 
shall  be  used  to  break  joints  on  the  outside  of  the  rail. 

The  city's  specifications  required  a  cement  grout  to  be used  as  a  filler.    After  the  bricks 
>._  «*:-.....,;  were  laid  and  rolled,  two  parts 

of  sand  and  one  of  cement  were 
mixed  into  a  thin  mortar  and 
broomed  into  the  interstices. 
Traffic  was  to  have  been  kept 
off  the  street  for  ten  days,  when 

it  was  supposed  the  cement  filler 
would  have  set  sufficiently  to 

bind  the  whole  into  a  solid  pave- 
ment. It  was  impossible  to 

keep  traffic  off  the  streets  for 
more  than  two  or  three  days, 

and  as  soon  as  the  pavement  be- 
gan to  be  used  the  cement  was 

broken  loose  from  the  bricks  and 
became  but  loose  wedges  between  them.  In  order  to  make 
any  job  at  all  of  the  pavement  it  was  necessary  to  fall  back 
on  sand  for  filling.  This  experience  showed  that  cement 
was  not  the  proper  filling  for  brick  pavement,  for  in  order 
to  fill  the  spaces  between  the  bricks  it  was  necessary  to  have 
a  grout  so  thin  that  on  setting  the  shrinkage  would  break 
the  filling  apart  from  the  adjacent  bricks. 

Asphalt  paving  was  brought  to  the  rails  in  the  follow- 
ing manner  (quoting  from  the  specifications) : 

OUTSIDE  OF  TRACK 
Against  the  rail  on  the  outside  of  the  track  will  be  placed  gran- 
ite toothing  blocks  laid  "header  and  stretcher,"  as  shown  in  the 

attached  drawings.  These  toothing  blocks  shall  be  set  snugly 
against  the  rail  head,  with  their  top  surfaces  %.  in.  below  the 
top  of  the  rail  head.  They  shall  be  laid  in  a  bed  of  Portland 
cement  mortar,  and  the  joints  between  blocks  shall  be  thoroughly 
well  made  with  this  mortar  at  the  time  of  setting  the  blocks.  The 
space  between  the  toothing  blocks  and  the  web  of  the  rail  shall 
also  be  filled  with  the  cement  mortar.  This  Portland  cement  mor- 

tar shall  be  composed  of  one  part  by  bulk  of  Alsen's  Portland 
cement  and  two  parts  by  bulk  of  clean,  sharp  sand,  made  into  a 
stiff  mortar.  After  the  toothing  blocks  have  been  set  to  the  rail 
in  the  manner  specified,  the  concrete  paving  foundation  shall  be 
surfaced  and  brought  snugly  to  these  blocks,  either  with  con- 

crete or  cement  morta  \  the  intent  of  these  specifications  being 
that  these  toothing  blocks  shall  be  firmly  imbedded  in  and  held 
by  the  concrete  and  cement  mortar  work. 

INSIDE  OF  TRACK 
On  the  inside  of  the  track  the  toothing  blocks  will  be  laid 

as  specified  for  the  outside  of  the  track,  with  the  exception  that 
the  blocks  shall  be  brought  to  line  l%  ins.  from  the  side  of  the 
rail  head.  The  space  between  the  blocks  and  the  rail  shall  be 
filled  with  Portland  cement  mortar,  mixed  by  the  same  formula 

above  specified  under  "Outside  of  Track,"  to  within  V/a,  ins.  of 
the  top  of  the  rail  head.  The  soace  between  the  toothing  blocks 
and  the  rail  above  this  mortar  shall  be  filled  to  within  y2  in.  of 
the  top  of  the  rail  with  a  special  preparation  of  asphaltic  cement, 

SECTION  OF  RAIL  USED 
(1-4  SIZE) 

after  which  the  Sioux   City  'fraction   Company    will    form  the 
groove  for  the  llangcway  by  running  a  car  over  the  track. 

TO  /l'HING  BLOCKS 
The  toothing  blocks  shall  be  of  granite  and  neatly  dressed  to 

not  less  than  ,3'  j  m.  nor  more  than  41  2  ins.  wide,  not  less  than 
7  ins.  nor  more  than  9  ins.  long;  not  less  than  5  ins.,  nor  more 
than  5'_.  ins.  deep.  No  block  shall  be  more  than  1  in.  narrower 
on  the  bottom  than  on  the  top,  nor  more  than  1%  ins.  shorter  on 
the  bottom  than  on  the  top.  In  no  case  will  any  block  less  than 
S  ins.  nor  more  than  55- j  ins.  deep  be  accepted.  The  upper  cor- 

ners are  to  be  right  angle  corners,  and  the  blocks  are  to  be  so 
dressed  that  they  can  be  laid  with  side  and  end  joints  not  to 
exceed  in.  in  thickness.  The  wearing  surface  is  to  be  so 

dressed  that  no  part  will  be  more  than  J4  in.  from  a  plane  passing- 
through  the  four  corners  of  the  wearing  surface. 

This  track  has  been  in  use  nearly  a  year,  and  has  been 

subjected  to  our  hottest,  as  well  as  our  coldest,  tempera- 
tures. No  settling  or  spreading  has  been  observed  anywhere, 

and  it  is  impossible  to  notice  the  joints  when  riding  over  the 
track.  Electric  and  cast  welding  have  occasioned  much 
discussion  as  to  the  success  of  a  continuous  rail,  the  main 

objection  urged  being  the  impossibility  of  preventing  the 

ill  effects  of  expansion  and  contraction.  It  has  been  re- 
ported that  in  cold  weather  the  continuous  rails  would 

break, but  my  impression  is  that  these  breaks  haveoccurred 

more  frequently  in.  the  weld  than  in  the  rail  itself.  How- 
ever this  may  be,  our  experience  with  this  track  indicates 

that  in  first-class  paving  the  contraction  and  expansion  is 
practically  eliminated.  The  rails  in  our  track  are  connect- 

ed up  by  bolted  joints,  and,  although  laid  in  very  hot 
weather,  none  of  the  joints  opened  up  during  the  past  win- 

ter, and  it  was  with  difficulty  that  more  than  30  per  cent 
of  the  joints  could  be  found  by  careful  inspection  in  the 
coldest  weather. 

■  -     K.  ■ 

VIEW  SHOWING  BEAM  FORMS  REMOVED  AND  BEAM 
CONCRETE  GOING  IN 

When  the  joints  were  put  on  the  bolts  were  pulled  up 

as  tight  as  possible  and  the  cement  mortar,  laid  between 
the  brick  or  toothing  blocks  and  the  rails,  will  hold  the 
nuts  from  backing  off,  and  as  long  as  this  cement  work 
retains  its  integrity  these  joints  may  be  expected  to  remain 
tight.  There  can  be  no  possible  working  up  and  down  of 
the  rail  ends,  as  this  is  taken  care  of  by  the  steel  plate  im- 

mediately under  the  joint. 
One  considerable  element  which  entered  into  the  suc- 

cess of  this  work  was  the  very  careful  inspection  given  all 
concrete  and  cement  work.  The  beam  concrete  was  mixed 

fairly  dry,  so  that  it  could  be  thoroughly  tamped  up  under 
the  rail  without  becoming  too  soft.  This  reduced  the 

shrinkage  very  largely,  and  a  careful  examination  shows 
that  the  beam,  as  well  as  the  mortar  work  on  the  side  of 
the  rail,  is  firmly  cemented  to  the  rail.  In  our  work  we 
gave  the  cross  section  of  the  beam  the  shape  of  a  keystone, 
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primarily  because  it  would  have  been  very  difficult  and  ex- 
pensive to  follow  the  practice  of  those  who  have  made  their 

beam  broadest  at  the  bottom.  Where  the  pavement  is 
crowned  it  would  seem  that  the  keystone  shape  would  add 
more  strength  than  would  the  inverted  form  with  its 
broader  base.  With  the  former  the  bond  between  paving 
and  beam  concrete  can  be  more  easily  and  better  made  with 
less  cost. 

The  drainage  for  this  trackwork  was  provided  for  by 

catchbasins  placed  every  400  ft.  These  basins  were  con- 
structed of  brick  laid  in  cement/  covered  with  an  iron  grat- 

ing and  drained  by  tile  to  the  storm  water  sewer. 
All  bonding  was  done  with  No.  00  Columbia  bonds 

manufactured  by  the  John  A.  Roebling's  Sons  Companv. 
One  bond  was  placed  at  each  joint.  The  rails  of  the  same 
track  were  cross-bonded  once  every  100  ft.,  and  the  double 
track  cross-bonded  once  every  200  ft.  The  special  track- 
work,  comprising  several  three-part  Y  curves,  double  curve 
branch-offs,  end  side  turnouts,  etc.,  were  furnished  by  the 
Paige  Iron  Works,  and  several  cross-overs  by  the  Pennsyl- 
vania  Steel  Company.  The  special  work  was  of  the  built 
type  of  construction. 

The  St.  Louis,  Belleville  and  Suburban  Railway- 

Belleville,  111,,  with  a  population  of  about  22,000,  is  one 
of  the  oldest  towns  of  the  State,  and  is  situated  on  the  old 

St.  Clair  turnpike,  about  15  miles  east  of  East  St.  Louis, 

ing  from  the  city  limits  of  East  St.  Louis.  They  then  se- 
cured the  necessary  franchises  enabling  them  to  run  from 

the  eastern  terminal  of  the  Eads  bridge  in  East  St.  Louis 
to  the  public  square  in  Belleville,  making  a  total  distance 
of  14  miles.  Construction  was  begun  early  in  November, 

1897,  and  the  line  was  in  operation  May  15,  1898.  The  con- 
struction work  was  all  done  by  Townsend,  Reed  &  Com- 

pany, and  reflects  great  credit  upon  the  builders.  The  track 
construction  was  built  in  accordance  with  steam  road  prac- 

tice,60-lb.T-rail  and  standard  oak  ties  being  used  through- 
out. After  grading,  the  roadbed  was  filled  in  with  6  ins.  of 

cinders  on  a  solid  clay  bed,  and  the  ties  placed  on  these 
cinders.  In  the  course  of  leveling  the  line  more  cinders 
were  used  for  raising  the  track  where  necessary,  so  that  in 
no  case  is  there  less  than  6  ins.  of  cinders  under  any  of  the 
ties. 

The  result  of  this  construction  is  thoroughly  apparent  in 

the  easy  riding  of  the  cars.  The  joints  are  all  made  oppo- 
site, and  there  is  not  a  particle  of  swaying  in  the  large  dou- 

ble truck  cars,  even  when  running  at  a  speed  of  60  miles 
an  hour,  a  speed  which  is  being  constantly  made  on  certain 
portions  of  the  road,  and  in  some  instances  exceeded. 

The  line  is  comparatively  straight  and  has  but  few  bad 

grades,  the  heaviest  being  6i  per  cent.  The  entire  over- 
head equipment  was  furnished  by  the  Electric  Railway 

Equipment  Company,  through  the  Mason  &  Richards 
Company,  St.  Louis,  selling  agents. 

This  road  opened  witii  eight  cars,  43  ft.  over  all,  built  by 

POWER  STATION  AND  SWITCHBOARD— ST.  LOUIS,  BELLEVILLE  &  SUBURBAN  RAILWAY 

which  has  a  population  of  some  35,000.  Belleville  is  a 

thriving  town  and  lies  in  the  center  of  a  very  rich  agricul- 
tural section,  and,  for  its  size,  is  one  of  the  wealthiest  towns 

in  the  United  States.  Heretofore  travel  between  it,  East 
St.  Louis  and  St.  Louis  was  by  means  of  three  steam  roads, 
giving  infrequent  and  unsatisfactory  service,  with  a  fare 
of  65  cents  between  Belleville  and  St.  Louis. 
A  project  for  an  electric  line  between  these  cities  has 

been  under  consideration  for  the  past  six  or  seven  years, 
but  practically  nothing  had  been  accomplished  until  Messrs. 
Townsend,  Reed  &  Company  of  Chicago  took  hold  of 
it  about  eight  months  ago,  when  they  purchased  the  St. 

Clair  County  turnpike  for  a  distance  of  ioi  miles,  extend- 

the  Jewett  Car  Company.  These  cars  are  mounted  on 

double  trucks  of  the  14A  "extra  strong"  type  made  by  the 
Peckham  Truck  Company.  Hale  &  Kilburn  walk-over 
seats,  Stanwood  steps  made  by  the  O.  &  C.  Company  and 
Columbia  lamps  go  to  make  up  the  interior  equipment  of 
the  cars,  which  are  of  a  superior  finish  throughout.  The 
exterior  color  is  a  light  green  with  silver  striping.  Each 
car  is  named  after  a  State,  the  name  appearing  also  in  sil- 

ver bronze. 

Each  car  is  equipped  with  two  50-h.p.  Walker  motors, 

type  S.,  and  the  Walker  Company's  new  solenoid  con- 
troller. 

The  power  station  is  located  midway  between  the  termi- 
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nals  of  the  line.  I  t  is  a  handsomely  designed  and  well-con- 

structed brick  building-,  75  ft.  x  1  12  ft.,  and  having  the  Ber- 

lin Iron  Bridge  Company's  steel  truss  roof.  The  construc- 
tion is  fireproof  throughout.  The  equipment  consists  of 

two  Russell  4-valve  semi-Corliss  engines  of  500  h.p.  each, 
running  at  a  speed  of  150,  built  by  the  Russell  Engine 

Company.  These  are  direct  connected  to  Walker  genera- 
good  records,  as  the  following  notice  recently  posted 
each,  but  have  been  frequently  worked  up  to  650  amps, 
each,  the  average  for  one  day  of  ten  hours  being  over  500 
amps,  for  each  machine.  A  zigzag  separator, 
manufactured  by  J.  S.  Stevens,  Chicago,  is 
placed  in  the  steam  pipe  above  the  throttle 
valve  for  the  purpose  of  delivering  dry  steam 
to  the  engine.  The  switchboard  was  built  by 
the  Wagner  Eleclric  Mfg.  Company  of  St. 
Louis,  the  switches,  indicators,  etc.,  being 
mounted  on  Rutland  marble.  I.  T.  E.  circuit 
breakers  are  used. 

The  boiler  room  occupies  about  half  of  the 

power  station,  and  is  equipped  with  four  tubu- 
lar boilers,  72  ins.  by  18  ft.,  with  seventy-two 

4-in.  flues,  which  were  also  furnished  by  the 
Russell  Engine  Company.  Pratt  &  Cady  and 
Crane  valves  and  Deane  pumps  are  used.  A 
W  H.  Smith  feed-water  heater,  manufactured 
by  the  National  Boiler  Works  cf  Chicago,  is 
doing  excellent  work.  The  water  used  at  the 
power  statiou  is  from  a  well  600  ft.  deep,  fitted 

with  a  5-in  suction  pipe,  the  working  barrel 
being  placed  250  ft.  from  the  surface,  and  is  operated  by  an 
A.  D.  Cooke  deep-well  pump.  The  water  supply  from  this 
well  seems  to  be  perfectly  pure,  making  no  incrustation  or 

and  a  vaudeville  performance  every  night.  There  are  also 

the  usual  merry-go-rounds  and  other  park  features. 
The  park  has  proved  a  great  success,  and  the  traffic  of 

the  line  has  so  far  exceeded  the  company's  expectations 
that  it  has  decided  to  at  once  double-track  the  whole  line, 

and  has  already  ordered  twelve  more  cars  of  the  same  type- 
as  those  now  in  use,  and  also  another  unit  of  800-k.w.  ca- 

pacity for  the  power  station.  The  fare  between  Belleville 
and  St.  Louis  is  set  at  25  cents,  including  the  bridge  fare. 
As  formerly  stated,  the  steam  roads  are  charging  65  cents. 

BALLOON  ASCENSION  IN  RAILWAY  PARK 

sediment  in  the  boilers.  The  water  is  pumped  into  a  1 2,000- 
gallon  cistern,  and  from  this  cistern  is  pumped  to  the  heater. 

This  station  was  planned  by  Win.  M.  Moran,  chief  en- 
gineer for  Townsend,  Reed  &  Company,  and  a  great  deal 

of  credit  is  due  to  him  for  the  excellent  arrangement,  which 
embraces  some  very  novel  and  improved  ideas.  Adjoining 
the  power  station  the  company  has  a  large  amusement  park 
and  picnic  grounds,  delightfully  located  in  the  hills.  Band 
concerts  are  given  every  Sunday  afternoon  and  evening, 

STANDARD  CAR 

The  service  by  the  electric  line  is  not  only  vastly  superior 
to  the  steam  car  service,  and  with  cars  every  15  minutes 

up  to  midnight,  but  passengers  by  the  electric  line  are  land- 
ed in  the  heart  of  both  cities,  instead  of  at  out-of-the-way 

stations  as  with  the  steam  roads.  Although  this  line  was 
not  fully  in  operation  and  terminals  not  completed,  yet  on 

July  4  it  handled  17,960  passengers  on  seven  cars,  and  the 
Sunday  business  has  closely  approximated  these  figures. 

The  officers  of  the  company  are  Hon.  F.  F.  Espenschied, 
former  City  Treasurer  of  St.  Louis,  president;  George 
Townsend,  secretary,  and  W.  S.  Reed,  treasurer;  and  it  is 
due  to  all  the  parties  furnishing  .equipments  to  state  that 
the  managers  of  the  road  speak  in  the  highest  terms  of  the 
entire  installation  in  all  its  parts.  The  general  offices  of 
the  company  are  in  the  Security  Building,  St.  Louis. 

Increased  Pay  to  Conductors 

The  Metropolitan  Street  Railway  Company  of  New 
York  believes  in  rewarding  conductors  who  have  made 

good  records,  as  the  following  notice  recently  posted 
in  the  car  houses  of  the  company  shows: 

Metropolitan  Street  Railway  Comply. 
To  Conductors,  Electric  Road.  May  27th,  1898. 

Conductors  on  electric  lines  of  this  company  who,  on  the  1st 
day  of  June,  1898,  will  have  been  continuously  in  the  employ 
of  the  company  for  a  period  of  one  year  or  more,  without  having 
dropped  on  the  extra  list  within  that  year,  who  have  a  good  rec- 

ord, may  make  application  to  their  Division  Superintendent  or 
General  Foreman  for  an  increase  of  pay,  and  upon  approval  of 
such  application  as  to  length  of  service  and  record  by  the  Gen- 

eral Superintendent,  will  be  entitled  to  pay  at  the  rate  of  $2.15  per 
day. 

Conductors  who  arrive  at  the  completion  of  a  full  year  of 
service  subsequent  to  the  1st  day  of  June  next  may  make  appli- 

cation as  above,  and  upon  approval  as  stated  the  same  rate  of 

pay  will  be  granted. 
When  any  conductor  has  served  continuously  for  one  year  un- 

der the  increased  rate  of  $2.15  per  day  he  will  be  entitled,  upon 
further  application  and  approval,  to  another  increase  of  10  cents 
per  day,  making  his  pay  at  the  rate  of  $2.25  per  day  . 

Rate  of  pay  is  to  be  based  on  the  number  of  trips  run,  as  un- 
der the  present  system.  H.  H  VrEEI.and, 

President  and  General  Manager. 
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Electric  Tramways  of  Halifax,  England 

By  T.  P.  Wilmshukst,  A.  I.  E.  E. 

The  busy  Yorkshire  town  of  Halifax,  built  as  it  is  on 
the  side  of  a  hill,  presents  obstaeles  from  a  haulage  point 
of  view  which  are  probably  not  met  with  in  any  other  town 
in  England.  A  few  years  ago  a  private  company  sought  a 

concession  for  the  laying  down  of  tramways  in  the  bor- 
ough. The  Corporation,  however,  then,  as  hitherto,  stead- 

fastly opposed  the  application.  As  with  many  other  North- 
ern towns,  the  Corporation  of  Halifax  holds  the  view  that 

it  is  inadvisable  to  hand  over  the  partial  control  of  the 
streets  to  any  private  individual.  A  necessary  consequence 
of  this  is  that  all  the  public  services,  whether  gas,  water  or 

electricity,  are  under  municipal  management.  This  agita- 
tion, however,  had  the  effect  of  arousing  a  strong  local  ex- 

pression of  feeling  in  favor  of  the  introduction  of  trams, 

and  the  Corporation,  having  obtained  Parliamentary  pow- 
ers, decided,  therefore,  to  lay  down  its  own  system. 

Car  bodies  .  .  .   .  .  .   .  .  G.  F.  Wilnes  &  Company,  Birkenhead. 
Trucks  Peckham  Truck  Company,  New  York. 
Accumulators  .  The  Choride  Electric  Storage  Syn.,  Clifton  Junction. 
Switchboards  Laing,  Wharton  &  Down,  London. 

It  would  be  well  here  to  explain  that  the  necessary 
power  plant  has  been  installed  at  the  existing  Municipal 
Electricity  Works,  which  is  some  600  yds.  distant  from 
tlie  line. 

Owing  to  the  narrowness  of  the  streets  it  was  imprac- 
ticable to  lay  double  track  throughout,  hence,  about  3 

miles  of  route  are  served  by  single  track  with  turnouts,  and 
half  a  mile  by  clouble  track.  Though  this  is  a  small  line  in 
itself  it  is  the  beginning  of  much  larger  things,  as  a  bill  is 

now  being  promoted  authorizing  the  construction  of  an- 
other 13  miles  of  track. 

The  chief  feature  of  the  line  is  the  number  of  steep 
gradients.  On  leaving  the  railway  station  in  Horton  Street 
the  cars  have  to  start  on  a  1  in  14  grade  for  several  hun- 

dred yards.  After  passing  Commercial  Street,  which  is 
level,  there  are  grades  in  rapid  succession  of  1  in  12J,  1  in 

ml 

1  ":'^-tmt 

POWER  STATION— HALIFAX  CORPORATION 

The  Tramways  Committee  soon  came  to  the  conclusion 
that  for  flexibility  and  economy  electric  traction  on  the 

overhead  trolley  system  could  not  be  beaten,  and  the  Bor- 
ough Engineer,  Mr.  Escott,  and  the  Borough  Electrical 

Engineer,  the  writer,  were,  therefore,  instructed  to  pre- 
pare specifications  and  obtain  tenders  for  the  work. 

The  estimates  amounted  to  about  £50,000,  and  are 
made  up  as  follows: 

Permanent  way  ^20,000 
Car  shed,  purchase  of  land,  etc   6.550 
Feeders,  bonding,  poles,  wiring,  etc   6,300 
Fourteen  cars  complete   9.000 
Additions  to  existing  electricity  works   5, 500 
Sundries   1,000 

^48,350 
The  contracts  were  eventually  given  to  the  following 

firms : 

Rails  The  Leeds  Steel  Works. 
Spring  points  Askham  Bros.  &  Wilson,  Sheffield. 
Car    equipment,    bonding,   overhead  /  The  Electric  Construction 
equipment  and  generators  j  Company,  Wolverhampton. 
Feeders  The  Callender  Cable  Company,  London. 
Poles  J.  Spencer  &  Sons,  Wednesbury. 

13J,  i  in  12.3,  and  1  in  16.  In  fact,  the  whole  journey 
from  High  Road  Well  into  the  town,  about  1%  miles,  is  ac- 

complished entirely  by  gravity,  the  brakes  being  in  use 
the  whole  time.  At  the  bottom  of  this  line  are  two  curves 

of  30-ft.  radius. 
The  rails,  a  section  of  which  is  shown  in  the  accom- 

panying diagram,  are  of  the  grooved  girder  type,  and 

weigh  98  lbs.  per  yd.  The  ends  are  joined  by  a  sole-plate 
weighing  40  lbs.,  and  by  two  fishplates  weighing  47  lbs. 
per  pair.  All  bolts  are  secured  by  lock  bars.  A  substruc- 

ture of  concrete  is  used,  and  the  paving  is  usually  Lanca- 
shire setts.  The  bonding  is  carried  out  by  Columbia  bonds, 

two  No.  0000  bonds  being  used  at  each  joint.  Crossbonds 
are  also  fixed  at  each  third  rail. 

The  poles  are  of  rolled  steel  and  made  in  two  lengths, 
and  fitted  with  ornamental  cast-iron  bases.  The  lengths  of 
arms  are  as  follows:  Twenty-one  of  5  ft.,  fourteen  of  7  ft., 
seventy-two  of  10  ft.,  twenty-eight  of  15  ft.;  there  are  three 
center  poles  and  six  terminal  poles.  In  the  center  of  the  town 
arc  lamps  are  suspended  from  the  arms.  Two  No.  o  trol- 

ley wires  are  erected  throughout.     The  insulators  are  of 
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the  yEtna  class,  double  insulation  being  provided  through-  length  of  thebody  is  16  ft.,  and  over  all  26  ft.  6  in.   The  trucks 
out.    The  trolley  wires  are  divided  into  half-mile  sections,  are  of  the  Peckham  type,  with  wheels  30  in.  in  diameter,  and 

the  section  switch  boxes  being  fitted  with  four  switch  fuses  wheel  base  5  ft.  6 in.  Two  inclosed  motors  are  used 'and  are  sus- 
and  two  Garton  lightning  arresters.  Guard  wires  of  No.  j\  pended  in  the  usual  manner  direct  from  the  axle  and  from 
Ij.  W.  G.  galvanized  iron  wire  are  erected  where  neces-  crossbars  on  the  truck  with  springs.  The  motor  pinions  are 
sary.  of  forged  steel  and  the  spur  wheels  of  cast-iron,  the  ratio 

Two  armored  feeders  of  .15  sq.  in.  section  are  laid  from  being  4^-  to  I.    The  wheels,  of  course,  are  fitted  with  oil- 
the  power  house  to  the  rails  about  600  yards  away.    One  tight  gear  cases. 
of  these  feeds  each  route.    Alongside  the  feeder  is  laid  a 

CAR  HOUSE  GENERATORS 

VIEW  ON  COMMERCIAL  STREET— HALIFAX 

telephone  and  pilot  cable.  The  car  shed,  power  station 

and  other  important  points  on  the  route  are  thus  in  com- 
munication. 

The  return  feeder  is  of  .33  sq.  in.  section,  and  is  drawn 

into  Do'iilton  casing,  and  spare  ways  have  been  laid  for  ex- 
tension. The  whole  of  these  cables  are  insulated  with  vul- 

canized bitumen. 

The  rolling  stock  comprises  ten  motor  cars.  The  bodies 

are  of  the  double-deck  type,  and  have  a  seating  capacity  of 
fprty-four;  i.  c,  twenty  inside  and  twenty-four  outside.  The 

The  motors,  which  were  manufactured  by  the  Electric 
Construction  Company,  were  guaranted  to  have  a  tractive 
effort  on  each  side  of  1000  lbs.  at  the  periphery  of  the  30-in. 
wheel  at  8  miles  per  hour.  The  series-parallel  controllers 
are  of  the  G.  E.  type.  The  trolleys  are  of  the  Dick- 

inson type,  and  allow  of  a  variation  of  about  12  ft.  in  the 
relative  positions  of  the  car  and  the  trolley  wires.  The 

lighting  of  the  cars  is  carried  out  by  ten  lamps.  In  addi- 
tion to  the  wheel  brake  and  electric  emergency  brake,  a 

slipper  brake  is  used  on  steep  gradients.    This  is  also 
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worked  from  the  driver's  platform,  and  allows  a  wooden 
slipper  block  to  be  pressed  against  the  rails.  This  has  been 
found  to  be  of  great  service  in  greasy  weather. 

The  lighting  is  carried  out  on  the  high  tension  alternat- 
ing system,  hence,  some  alterations  and  additions  to  the 

power  plant  were  rendered  necessary.  Two  four-pole  gen- 
erators have  been  installed.  Each  is  of  120  k.  w.  capac- 

ity, and  gives  220  amps,  at  500  to  550  volts.  The  ma- 
chines are  compound  wound,  but,  as  a  rule,  are  run  plain 

shunt,  as  they  are  coupled  in  parallel  with  a  battery  of  ac- 
cumulators. One  of  these  machines  is  rope  driven  from  an 

existing  engine,  the  alternator  which  it  drove  having  been 
taken  awav. 

THJ- f.     ..  ..  .  .. 
SOLE  PLATE  2"  X  s"  V.%  WITH  12  HOLES  FOH  BOLTS 

SECTION OF  RAIL 

The  engine  is  of  the  horizontal  compound  condensing 
type.  The  cylinders  are  12  in.  and  27  in.  x  24  in.  stroke, 
and  speed  110  revolutions.  The  flywheel  has  a  weight  in 
the  rim  of  12  tons. 

The  alternator  which  was  mentioned  as  having  been 

taken  out  is  now  used  to  drive  the  second  traction  genera- 
tor, the  former  thus  running  as  a  synchronous  motor  from 
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and  motor-alternator  respectively,  the  fourth  the  accumu- 
lators, the  fifth  is  the  Board  of  Trade  panel,  and  the  sixth 

contains  the  voltmeters,  which  can  be  switched  on  to  any 
machine  or  the  battery.  Weston  instruments  are  used 

throughout,  and  the  automatic  circuit-breakers  are  of  the Cutter  type. 

In  conclusion  I  may  add  that  the  committee  has  ap- 
pointed F.  Spencer,  late  of  the  South  Staffordshire  Tram- 

ways Company,  to  be  traffic  manager,  and  the  principal 
contractor,  the  Electric  Construction  Company,  has  been 

ably  represented  in  Halifax  by  N.  H.  White.  The  illustra- 
tions are  from  photographs  by  H.  E.  Gledhill,  Halifax. 

Electric  Construction  in  Bradford,  England 

The  Corporation  of  Bradford,  England,  owns  as  yet 
only  5  miles  of  the  tramway  system  of  the  city,  but  in  the 
course  of  three  years  will  become  the  owner  of  no  less  than 
80  miles. 

Electric  traction  is  being  introduced  on  the  5  miles  on 
the  overhead  trolley  system,  and  will  be  extended  as  other 
sections  are  secured.    Westinghouse  motors  and  Peckham 

TOWER  WAGON  AT  BRADFORD 

Standard  trucks  have  been  adopted,  and  there  are  to  be 
sixteen  cars  at  present. 

Power  is  supplied  by  the  corporation  from  its  electric 

lighting  station,  which  has  500-volt  continuous  current 
dynamos,  charging  accumulators.  When  used  for  traction 
a  series  winding  can  be  put  in  circuit,  compounding  the 

MOTOR  CURVES 

the  alternating  current  bus  bars.  As  a  battery  is  used  in 
this  system,  the  load  on  the  dynamo  can  be  kept  fairly 
steady. 

A  large  battery  has  been  fixed  above  the  boiler  house, 
and  forms  an  ample  reserve  to  the  system.  This  consists 

of  270  chloride  cells.  Each  cell  contains  sixty-three  plates 
and  is  capable  of  discharging  200  amps.,  for  six  hours.  It  is 

thus  possible  during  the  peak  of  the  lighting  load  to  entire- 
ly shut  down  the  traction  generators  and  run  the  present 

service  of  cars  from  the  battery  alone. 
The  switchboard  is  of  a  very  simple  character.  Slate 

panels  are  used,  fixed  on  iron  stands,  and  nothing  of  a 
combustible  nature  is  allowed  on  the  board.  The  first  panel 
controls  the  two  feeders,  the  second  and  third  the  generator     and  lines. 

TOWER  WAGON  AT  BRADFORD 

machines,  which  then  work  direct  on  the  traction  and  are 
entirely  disconnected  from  the  accumulators.  A  special 
switchboard  has  been  put  up  for  the  traction  work. 

The  contractor  for  all  the  above  work  is  Robert  W. 
Blackwell.   The  illustrations  show  the  erecting  of  the  poles 
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Papers  and  Committees  at  Boston 

The  following  is  the  list  of  papers  to  be  read  at  the 

Boston  Convention  of  the  American  Street  Railway  As- 
sociation: 

1.  "Maintenance  and  Equipment  of  Electric  Cars  for 

Railways,"  by  M.  S.  Hopkins,  Electrician  Columbus 
Street  Railway  Company,  Columbus,  ( )hio. 

2.  "To  What  Extent  Should  Railway  Companies  En- 

gage in  the  Amusement  Business?"  by  W.  H.  Holmes, 
General  Manager  Metropolitan  Street  Railway  Company, 
Kansas  City,  Mo. 

3.  "The  Carrying  of  United  States  Mail  Matter  on 
Street  Railways,"  by  W.  S.  Dimmock,  General  Superin- 

tendent Omaha  &  Council  Bluffs  Railway  and  Bridge 
Company,  Council  Bluffs,  la. 

4.  "The  Comparative  Earnings  and  Economy  of  Op- 
eration Between  Single  and  Double  Truck  Cars  for  City 

Use,"  by  Richard  McCulloch,  Electrical  Engineer,  Cass 
Avenue  and  Citizens  Railway  Companies,  St.  Louis,  Mo. 

5.  "Inspection  and  Testing  of  Motors  and  Car  Equip- 
ment by  Street  Railway  Companies,"  by  Frederick  B. 

Perkins,  Electrical  Engineer  Toledo  Traction  Company, 
Toledo,  Ohio. 

6.  "Cost  of  Electric  Power  for  Street  Railways  at 

Switchboard;  Both  Steam  and  Water,"  by  R.  W.  Conant, 
Electrical  Engineer  Boston  Elevated  Railway  Company, 
Boston,  Mass. 
The  following  local  committees  have  been  appointed: 

GENERAL  COMMITTEE 
C.  S.  Sergeant,  101  Milk  Street,  Boston,  Mass.,  Chairman. 
E.  C.  Foster,  333  Union  Street,  Lynn. 
J.  E.  Rugg,  101  Milk  Street,  Boston. 
C.  S.  Clark,  8  Oliver  Street,  Boston. 
A.  A.  Glasier,  104  Ames  Building.  Boston. 
C.  Q.  Richmond,  North  Adams. 
John  R.  Graham,  280  Washington  Street,  Boston. 
Robert  S.  Goff,  Fall  River. 
P.  L.  Saltonstall.  28  Exchange  Building,  Boston. 
E.  P.  Shaw,  316  Exchange  Building,  Boston. 
F.  H.  Dewey,  Wor.  Cons.  St.  Ry.  Co.,  Worcester. 

COMMITTEE  ON  ENTERTAINMENT 
P.  L.  Saltonstall,  Boston,  Chairman. 
H.  F.  Eldredge,  Portsmouth. 
A.  B.  Bruce,  Lawrence. 
C.  C.  Pierce.  Boston. 
C.  E.  Barnes,  Boston. 
C.  W.  Wilson,  Boston. 
J.  F.  Shaw.  Boston. 
J.  H.  Goodspeed,  Boston. 
J.  H.  Cunningham,  Boston. 
B.  J.  Weeks,  Quincy. 
W.  W.  Sargent,  Fitchburg. 

COMMITTEE  ON  HALL,  HOTELS  AND  REGISTRATION 
E.  C.  Foster,  333  Union  Street,  Lynn,  Chairman. 
John  F.  Morrill,  Quincy. 
J.  N.  Akarman,  Worcester. 
J.  H.  Studley,  Jr.,  Boston. 
J.  E.  Rugg,  Boston. 
W.  F.  Pope,  Boston. 
R.  N.  Wallis,  Fitchburg. 
EL  B.  Parker,  Boston. 
A.  E.  Smith,  Springfield. 
George  F.  Seibel,  Taunton. 

COMMITTEE  ON  EXHIBITS 
Charles  S.  Clark,  Chairman. 
H.  F.  Woods,  Boston. 
E.  C.  Foster,  Lynn. 
C.  F.  Baker,  Boston. 
E.  P.  Shaw,  Jr.,  Boston. 
Franklin  Woodman,  Haverhill. 
R.  S.  Goff,  Fall  River. 
J.  H.  Studley,  Jr.,  Boston. 
Maurice  Hoopes,  Lynn. 

A.  C.  Gardner,  New  Bedford. 
Edwin  S.  Webster,  Boston. 
W.  F.  Pope,  Boston. 

COMMITTEE  ON  TRANSPORTATION   AND  INFORMATION 
Julius  E.  Rugg,  Chairman. 
N.  H.  Heft,  Boston. 
H.  B.  Rogers,  Brockton. 
J.  F.  Wattles,  Boston. 
Fred.  H.  Smith,  Quincy. 
A.  E.  Gordon,  Boston. 
N.  E.  Morton,  Lawrence. 
C.  E.  Woodward,  Wakefield. 
Winthrop  Coffin,  Boston. 
H.  H.  Reed,  Fall  River. 
H.  F.  Grant,  Boston. 

BANQUET  COMMITTEE 
A.  A.  Glasier,  Chairman. 
W.  A.  Bancroft,  Boston. 
Prentiss  Cummings,  Boston. 
C.  S.  Clark,  Boston. 
E.  P.  Shaw,  Boston. 
E.  C.  Foster,  Lynn. 
S.  M.  Thomas,  Taunton. 

Standard  System  of  Street  Railway  Accounting; 

By  A.  O.  Kittredgb,  F.  I.  A. 

If  hard  and  exacting  work,  under  the  extremely  trying 

conditions  of  torrid  weather,  upon  the  part  of  the  com- 
mittee appointed  at  the  last  convention  of  the  Street  Rail- 

way Accountants'  Association,  upon  revision  and  further 
development  of  the  Standard  System  of  Accounts,  may  be 
taken  as  evidence  of  the  importance  of  the  report  which 
is  to  be  presented  at  the  convention  in  September  next, 
the  members  of  the  organization  and  street  railway  men  in 
general  may  expect  something  exceptionally  valuable.  It 
has  never  been  my  fortune  to  encounter  a  committee  com- 

posed of  more  industrious,  painstaking  and  thorough  men 
than  are  those  who  are  engaged  in  this  special  work.  They 
are  keenly  alive  to  the  responsibilities  that  rest  upon  them 
and  have  a  lively  sense  of  the  opportunity  which  is  before 

them  to  do  effective  and  advantageous  work  for  street  rail- 
way interests.  While  in  a  sense  disappointed  at  the  limited 

number  of  replies  received  from  their  associates  in  the  or- 
ganization to  their  recent  circular  letters,  requesting  criti- 

cisms upon  what  has  already  been  made  public,  suggestions 
and  special  points  for  further  investigation,  they  yet  have 
the  assurance  from  various  sources  that  their  work  is  ap- 

preciated, and  that  what  in  their  wisdom  they  recommend 
for  adoption  will  have  most  careful  consideration  at  the 
general  gathering. 

The  meeting  of  the  committee  was  appointed  for  Mon- 

day, July  18,  and  the  Waldorf-Astoria  was  the  suggested 
place.  At  the  last  moment  arrangements  were  made  for 
transferring  the  work  to  the  Oriental  Hotel,  Manhattan 
Beach.  Accordingly  the  committee  performed  its  labors 
where  conditions  were  a  little  more  tolerable  than  they 
would  have  been  in  the  midst  of  the  great  city.  There  were 
present  Messrs.  C.  N.  Duffy,  of  St.  Louis;  W.  F.  Ham,  of 

Brooklyn,  and  H.  J.  Davies,  of  Cleveland.  W.  B.  Brock- 
way,  secretary  of  the  organization,  was  also  in  attendance 
for  the  first  three  days  of  the  week,  but  business  of  an  im- 

perative nature  called  him  home  before  the  deliberations 
of  the  committee  were  completed.  The  work  was  greatlv 
facilitated  by  the  able  and  intelligent  co-operation  of  T.  E. 
Crossman,  official  stenographer  of  the  association.  Messrs. 
H.  L.  Wilson,  of  Boston,  and  J.  F.  Calderwood,  of  Minne- 

apolis, members  of  the  committee,  found  it  impossible  to 

be  present. 
The  work  undertaken  embraced  first  a  general  revision 
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and  thorough  editing  of  the  report  submitted  at  the  Ni- 
agara meeting;  second,  a  careful  discussion  of  the  terminol- 

ogy employed,  by  which  discrepancies  in  names  of  ac- 
counts and  other  verbal  inaccuracies  in  the  original  report 

were  carefully  corrected,  and  third,  the  grouping  of  the  es- 
tablished expense  accounts  into  three  classes,  namely, 

"Maintenance,"  "Transportation"  and  "General,"  in  a  way 
to  place  the  subdivisions  in  correct  logical  sequence.  The 
specification  of  charges  to  be  made  under  each  head  was 

likewise  carefully  revised.  The  committee  finally  ad- 
dressed themselves  to  the  preparation  of  their  formal  report 

or  accompanying  message.  The  features  of  this  report, 
of  course,  cannot  be  anticipated.  It  will  constitute  the 
leading  feature  of  the  coming  convention.  The  committee 
gave  attention  incidentally  to  the  question  of  depreciation, 
and  the  provision  to  be  made  for  it  in  the  accounts,  to  the 

forms  of  companies'  annual  reports  and  periodical  state- 
ments, and  to  many  minor  features. 

Those  who  have  not  devoted  personal  attention  to  work 
of  a  similar  character  are  scarcely  in  position  to  judge  of 
the  amount  of  effort  that  such  an  undertaking  involves, 

and  the  necessary  self-sacrifice  of  those  who  engage  in  it. 
The  association  is  to  be  congratulated  upon  its  selection 
of  men  for  this  work,  for  while  it  is  possible  that  others 
might  have  been  found  who  could  do  as  well,  it  is  safe  to 
say  that  there  are  none  who  could  do  better,  or  who  could 
be  more  devoted  to  the  undertaking.  Those  who  go  up  to 

the  accountants'  convention  in  September  may  rest  as- 
sured that  in  the  report  of  this  committee  there  will  be 

found  an  important  advance  in  the  work  from  where  it  was 

left  last  October,  and  that  there  will  be  brought  to  their  at- 
tention enough  that  is  new  to  make  the  occasion  one  of 

great  interest  and  importance. 

 ^»-«*».»-  

Street  Railway  Accountants  and  Street 

Railway  Advertising 

The  up-to-date  street  railway  must  be  advertised  the 
same  as  other  enterprises  which  depend  upon  popular  pat- 

ronage for  their  success.  It  is  not  enough  that  a  street 
railway  runs  through  a  populous  section  of  country,  or 
connects  two  terminal  points,  between  which  there  is  a 
constant  traffic.  The  maximum  of  profit  is  to  be  obtained 
only  by  an  enlarged  patronage.  The  history  of  successful 
street  railways  in  all  parts  of  the  country  shows  that  the 
number  of  passengers  carried  can  be  materially  increased 
by  judicious  advertising. 

Comparatively  few  street  railway  companies  have  in  op- 
eration definite  plans  of  advertising  or  are  equipped  with 

properly  arranged  advertising  facilities.  It  is  true  that  a 
small  number  maintain  advertising  departments,  in  char- 

acter analogous  to  those  organized  and  employed  by  the 
steam  railways  of  the  country,  but  the  majority  are  doing 
no  advertising  at  all,  or  are  conducting  what  little  is  being 
done  under  the  supervision  of  one  of  the  general  officers. 
As  companies  are  very  commonly  manned,  the  manage- 

ment of  the  advertising  would  seem  to  fall  most  naturally 
to  the  secretary. 

In  view  of  the  fact  that  a  considerable  proportion  of  the 

membership  of  the  Street  Railway  Accountants'  Associa- 
tion is  represented  by  secretaries,  it  has  been  suggested  by 

one  of  the  officers  prominent  in  that  organization  and  a 
gentleman  who  is  also  secretary  of  a  leading  street  rail- 

way company  that  the  consideration  of  advertising  prob- 
lems and  methods  could  very  properly  be  included  in 

the  work  of  the  Accountants'  Association.  He  suggests 
that  in  the  absence  of  a  special  department,  it  would  be 

well  if  the  rule  were  to  be  established  that  the  manage- 
ment of  the  advertising  should  be  delegated  to  the  sec- 

retary of  the  company.  Since  comparatively  few  organi- 
zations can  afford  to  maintain  passenger  and  advertis- 

ing departments,  this  would  have  the  effect  of  very  gener- 
ally making  the  secretaries  of  street  railway  companies 

their  advertising  representatives.  In  view  of  the  fact  that 

there  is  no  national  organization  except  the  Street  Rail- 

way Accountants'  Association  in  which  the  secretaries  are 
prominently  and  especially  represented,  it  follows  that  it 
would  be  greatly  to  the  advantage  of  all  concerned  if  the 
subject  of  advertising  were  to  come  up  for  discussion  in 
the  annual  meetings  of  this  body. 

What  amount  of  money  can  be  afforded  for  advertising 

is  intimately  associated  with  the  accountants'  work,  and  in 
the  same  sense  comes  under  the  auditor's  supervision. 
The  effect  produced  upon  receipts  by  advertising  in  the 
sense  of  justifying  the  expenditure  is  something  else  that 
the  accountant  and  auditor  are  called  upon  to  answer.  The 
manner  and  amount  of  advertising  that  a  street  railway 
company  can  afford  to  undertake  can  in  no  reasonable 

way  be  compared  to  the  advertising  of  a  mercantile  busi- 
ness. By  the  very  nature  of  the  case,  the  advertising  of  a 

street  railway  is  more  in  the  line  of  steam  railway  adver- 
tising, covering  newspaper  display,  reading  matter,  illus- 
trated pamphlets,  folders  and  the  like,  but  the  application 

of  these  principles  and  the  use  of  these  means  is  to  be  dis- 
cussed along  lines  peculiar  to  street  railway  work,  and  the 

rules  that  govern  can  in  no  proper  sense  be  derived  from 
the  experience  of  the  steam  railway  of  the  countiy;  hence 
the  necessity,  in  the  interest  of  judicious  expenditure,  of 
discussing  this  subject  purely  from  the  point  of  the  street 

railway  company's  needs. 
Much  might  be  said  concerning  the  arguments  for  let- 

ting people  know  what  the  street  railway  has,  what  it  is 
doing,  and  what  it  can  do.  If,  when  we  are  traveling, 
we  come  to  the  front  of  a  mountain  that  has  a  well-beaten 
pathway  up  its  side,  we  are  at  once  seized  with  a  desire 
to  ascend  to  the  top  for  the  sake  of  the  view  that  may 
be  had  from  the  summit.  If  we  approach  a  stream  where 
an  idle  boat  is  moored,  our  impulse  is  to  go  aboard  and 
enjoy  the  exhilaration  of  a  sail;  and,  in  the  same  way,  if 
we  come  to  a  railway,  of  which  it  is  said  that  it  runs 
through  verdant  valleys,  along  sparkling  streams,  pure  in 
the  freshness  of  the  country,  crosses  over  gorges  and 
skirts  stately  mountains,  the  wish  that  is  uppermost  in  our 
mind  is  to  journey  through  the  enchanting  landscape  that 
is  described.  A  well  illustrated  advertisement  appeals  to 
the  person  in  quest  of  enjoyment,  and  places  before  him 
a  source  of  pleasure  not  before  thought  of.  In  this  day  of 

photo  illustrations,  the  most  pleasing  scenes  may  be  pre- 
sented in  an  advertisement  at  a  trifling  cost.  People  in 

general  both  admire  pictures  and  desire  to  see  the  thing 
that  is  pictured.  Many  street  railways  have  notable  views 
along  their  routes,  extend  through  most  attractive  sections 
and  reach  parks,  public  buildings  and  fashionable  drives; 
they  pass  by  woodlands,  over  hills  and  through  valleys,  of 
which  many  in  the  community  know  nothing  of,  but  to 
which  thousands  would  go  if  only  the  accessibility  and 
the  cheap  cost  of  the  trip  were  brought  to  their  notice. 
The  enjoyment  of  a  pleasure  trip  does  not  alwavs  stop 
with  the  memory,  but  is  frequently  repeated.  A  thing 
often  repeated  becomes  a  habit,  and  this  is  the  secret  of 
increased  travel  over  street  railways,  as  well  as  over  steam 
railways.  The  good  features  of  travel,  therefore,  should 
be  put  so  continually  before  patrons  of  a  railway  that 
something  more  is  thought  of  than  street  cars  as  mere 

carry-alls. 
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LEGAL  NOTES  AND  COMMENTS* 

EDITKD  BY  J.   ASPINWALL  HODGE,  JR.,  AND  RoBT. 
H.  Ernest,  of  the  New  York  Bar. 

The  Degree  of  Care  Demanded  of  Street  Railway 
Companies 

A  general  discussion  of  this  subject  will  not  be  attempt- 
ed, but  a  somewhat  notable  decision  has  recently  been  ren- 

dered by  the  New  York  Court  of  Appeals  which  would 
seem  to  demand  notice.  One  Xavier  Stierle  sued  the  Un- 

ion Railway  Company  (156  N.  Y.,  70),  and  the  evidence  on 
his  behalf  showed  that  the  car  of  the  defendant  upon  which 

he  was  a  passenger  was  "suddenly,  negligently  and  care- 
lessly driven  around  a  curve  in  the  track  upon  which  it  was 

being  moved  over  a  switch,"  whereby  he  was  thrown  from 
the  car  and  sustained  injuries.  The  trial  judge  charged 

the  jury,  at  the  request  of  the  plaintiff,  that  "in  respect  to 
carrying  passengers  a  railroad  company  is  bound  to  exer- 

cise all  the  care  and  skill  which  human  prudence  and  fore- 

sight can  suggest  to  secure  the  safety  of  their  passengers." 
To  this  the  defendant  excepted,  and  the  Court  of  Appeals 
holds  that  the  charge  was  erroneous,  and  promulgates  the 

proposition  that  "the  obligations  of  carriers  of  passengers 
to  exercise  the  highest  degree  of  care  which  human  pru- 

dence and  foresight  can  suggest  only  exists  with  respect 
to  those  results  which  are  naturally  to  be  apprehended 
from  unsafe  roadbeds,  defective  machinery,  imperfect  cars 

and  other  conditions  endangering  the  success  of  the  under- 

taking." 
O'Brien  and  Vann,  JJ.,  dissent  on  the  ground  that  "the 

reason  which  requires  the  exercise  of  the  highest  degree 

of  care  by  a  carrier  of  passengers  with  reference  to  road- 
bed and  machinery  extends  with  equal  force  to  the  use  of 

the  roadbed  and  machinery  in  the  operation  of  cars.  There 

should  not  be  a  higher  degree  of  care  required  in  provid- 

ing appliances  than  in  using  them." The  prevailing  opinion  of  Gray,  J.,  draws  a  distinction 
between  the  negligence  of  the  driver  in  crossing  the  switch 

and  the  negligence  in  not  having  a  proper  roadbed,  hold- 
ing that  in  the  latter  case  the  highest  degree  of  care  is  de- 

manded, and  in  the  former  case  only  reasonable  care.  A 
further  distinction  seems  to  be  drawn  by  him  between 

those  cases  where,  because  of  peculiar  circumstances  sur- 
rounding the  case,  there  is  an  evident  possibility  of  loss  of 

life  and  limb  to  the  traveling  public  and  those  cases  where 
th°re  is  no  such  evident  risk. 

After  the  decision  of  the  case  a  motion  for  reargument 

was  made,  and  upon  denying  the  motion  the  court  ren- 
dered an  opinion  by  Gray,  J.,  in  which  a  proposition  is  ad- 

vanced not  suggested  in  the  original  opinion.    He  says: 

'  It  was  said  in  Unger  vs.  Forty-second  Street,  etc.,  R. 
R.  Co.  (51  N.  Y.,  497),  where  it  was  held  that  the  same  de- 

gree of  care  and  skill  was  not  required  of  carriers  of  passen- 
gers upon  street  cars  drawn  by  horses  as  upon  a  steam 

railroad,  'the  degree  of  care  required  in  any  case  must  have 
reference  to  the  subject-matter.  *  *  *  In  some  cases 
this  rule  will  require  the  highest  degree  of  care,  and  in 

others  much  less.'  In  the  present  case  there  was  no  situa- 
tion of  danger  and  the  accident  occurred,  whether  under 

the  plaintiff's  or  the  defendant's  theory  of  its  occurrence, 
while  the  driver  was  simply  changing  his  car  from  one 
track  to  another,  over  a  switch,  in  order  to  cross  the 

bridge.  In  so  doing  the  duty  imposed  upon  the  defend- 
ant by  law  was  that  of  exercising  reasonable  care,  as  an  or- 

dinarily careful  and  prudent  man  would  exercise  under  the 

circumstances." 

•Communications  relating  to  this  department  may  be  addressed  to  tbe editors,  Johnson  Building,  30  Broad  Street.  New  York. 

He  further  seeks  to  distinguish  the  Maverick  case  (36  X. 
Y.,  378)  and  the  Coddington  case  (102  N.  Y.,  66),  upon  the 

theory  that  those  cases  were  ones  in  which  there  was  an  ob- 
viously dangerous  situation. 

It  is  manifest  that  until  some  further  adjudications  are 

had  upon  the  questions  discussed  by  the  Court  of  Ap- 
peals in  this  case,  both  the  bar  and  the  bench  will  have 

some  difficulty  in  determining  exactly  when  a  railroad 
company,  whether  operating  by  steam,  electricity,  horses 
or  cable,  is  bound  to  exercise  the  highest  degree  of 
care,  and  when  it  is  only  bound  to  exercise  that  reasonable 
care  which  is  demanded  of  all,  whether  common  carriers 

or  not.  But  the  tendency  of  this  opinion  seems  to  be 
toward  relieving  the  street  car  companies  from  some  of  the 
obligations  which  were  generally  supposed  to  rest  upon 
them.  H. 

CHARTERS,  ORDINANCES,  FRANCHISES,  ETC. 

NEW  YORK— Surrender  to  City— Validity  of  Ordinance.— 
In  July,  1851,  the  Common  Council  of  the  city  of  New  York, 
by  resolution,  granted  to  P.  and  his  associates  the  right  to  con- 

struct a  railroad  in  certain  streets,  upon  the  proviso  that  they 
should  execute  an  agreement  with  the  city,  obligating  themselves 
to  perform  certain  stipulations;  among  others,  to  surrender  the 
road  to  the  city,  upon  its  request,  and  upon  payment  of  its  cost 
and  10  per  cent  iu  addition,  to  pay  certain  license  fees  upon  the  cars 
on  the  road,  and  to  organize  themselves  into  a  company  under  the 
name  of  the  E.  R.  R.  Co.  P.  and  his  associates  executed  the  requii  ed 
agreement,  and  entered  upon  the  construction  of  the  road.  In 
1854  the  Legislature  passed  the  general  act  relative  to  railroads 
in  cities  (Laws  1854,  c.  140),  prohibiting  Common  Councils  of 
cities  from  permitting  the  construction  of  street  railroads  without 
the  consent  of  abutting  property  owners,  but  permitting  the  con- 

struction, extension,  or  use  of  any  railroad  already  constructed 

in  part,  and  "to  that  end"  confirming  the  grants,  licenses,  and 
resolutions  under  which  they  were  constructed.  In  the  following 
year  the  E.  R.  R.  Co.  was  incorporated  under  the  general  rail- 

road act  and  the  act  of  1S54.  Held,  that  the  Common  Council 
having  had,  at  the  time  of  the  passage  of  the  resolution  in  185 1, 
no  power  to  confer  an  exclusive  franchise  to  use  the  streets,  that 
resolution  was  void,  and  the  consideration  for  the  agreement  of 
P.  and  his  associates  to  surrender  the  road  accordingly  failed,  and 
such  agreement  was  of  no  force  or  effect;  that  the  E.  R.  R.  Co., 
upon  its  incorporation,  came  under  no  contract,  except  one  with 
the  State  to  fulfill  the  duty  to  operate  its  franchise,  derived  from 
its  charter  from  the  State,  in  consideration  of  the  recognition 
and  grant  of  the  right  to  complete  its  road,  subject  only  to  the 
conditions  imposed  by  the  general  railroad  act  and  the  act  of 
1854;  and  it  never  came  under  any  legal  obligation  to  surrender 
or  transfer  its  railroad  to  the  city  upon  its  request. — (Mayor,  etc., 
vs.  Eighth  Ave.  R.  Co..  23  N.  E.,  550;  118  N.  Y.,  389,  distin- 

guished; Potter  vs.  Collis,  Commissioner  of  Public  Works,  et  al., 
50  N.  E.  Rep.,  413.) 

NEW  YORK. — Transfers  —  Rights  of  Passengers. —  Under 
Laws  1892,  c.  675,  §  104,  which  requires  certain  street  surface  rail- 

road companies  to  give  "transfers"  to  their  passengers,  without 
extra  charge,  for  "one  continuous  trip,"  it  is  not  a  reasonable 
regulation  for  the  company  to  adopt  an  arbitrary  and  brief  time 
limit  within  which  such  a  transfer  must  be  used,  irrespective  of 
whether  suitable  accommodations  are  offered  to  the  passenger  for 
continuing  his  trip.  He  is  entitled  to  wait  until  he  can  secure  a 
seat. 

Ejection  of  Passengers. — In  an  action  to  recover  damages  from 
a  street  car  company  for  the  act  of  the  conductor  of  a  car  in  un- 

lawfully ejecting  a  passenger,  evidence  offered  by  the  plaintiff 
that,  upon  the  conductor's  orders,  he  was  arrested  by  a  police- 

man and  taken  to  court,  but  afterwards  discharged,  was  excluded. 

Held  error,  as  the  evidence  bore  on  the  extent  of  plaintiff's  dam- 
ages.— (Jenkins  vs.  Brooklyn  Heights  R.  Co.,  51  N.  Y.  Suppl  , 

216.) 

NEW  YORK. — Reference — Extension  of  Streets — Proceedings 
of  Council. — Even  if  an  appeal  lies  at  all  from  the  action  of  a 
Common  Council  in  authorizing  the  extension  of  a  street  across 
the  tracks  of  a  railroad,  under  section  61  of  the  railroad  law.  as 
amended  by  Laws  1897,  c.  754,  there  is  no  authorization  for  an 
application  by  the  railroad  company  to  the  Appellate  Court  for 
the  appointment  of  a  referee  to  take  proof  of  the  facts  and  cir- 

cumstances upon  which  the  Common  Council  passed  the  ordi- 
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nance. — (In  re  Extension  of  North  Third  Avenue,  51  N.  Y. 
Suppl..  353-) 

NEW  YORK.— 1.  Nuisance— Obstruction  of  Sidewalk.— A  wall 
of  masonry  and  an  iron  structure  erected  along  the  middle  of  a 
highway  by  a  surface  railroad  company,  to  connect  its  tracks  with 
those  of  an  elevated  railroad  company,  without  any  competent 
legal  authority  for  such  erection,  constitutes  a  nuisance. 

2.  Railroads— Junction— Surface  and  Elevated  Road. — Subdivi- 
sion 5  of  section  4  of  the  "Railroad  Law"  (2  Rev.  St.  [9th  Ed.] 

p.  1252,  c.  39),  empowering  railroad  corporations  to  "join  or 
unite"  their  railroad  with  any  other  railroad,  does  not  authorize 
a  connection  between  a  street  surface  railway  and  an  elevated 

railroad  by  an  inclined  plane,  where  the  property  owners  have 
consented  only  to  a  surface  road. 

3.  Nuisance — Injunction. — In  an  action  by  a  property  owner  to 
enjoin  a  surface  railroad  company  from  maintaining  upon  a  pub- 

lic highway  a  wall  and  iron  structure  constituting  a  nuisance,  it 

appeared  that,  while  the  structure  was  not  in  front  of  plaintiff's premises,  it  began  at  or  about  opposite  the  side  boundary  line 
thereof,  and  that  the  highway  led  to  the  county  town.  Held, 
that  the  facts  warranted  a  finding  of  special  injury  to  plaintiff, 
and  that  he  was  entitled  to  maintain  the  action. — (Eldert  vs.  Long 
Island  Elec.  Ry.  Co.,  51  N.  Y.  Suppl,  t86.) 

NEW  YORK.— Grant  from  Railroad  Commissioners— Review 
of  Decision. — An  order  of  the  Board  of  Railroad  Commissioners 

granting  a  street  railroad  the  right  to  change  its  motive  power 
from  horses  to  electricity,  under  the  authority  of  the  railroad 
law,  §  100,  after  due  notice  by  publication,  and  on  a  showing  of 
the  consent  of  over  half  the  property  owners  on  the  line,  is  not 
reviewable  by  it.  in  the  absence  of  any  express  authority  given  by 
the  statute.— (People  ex  rel.  Luckings  vs.  Board  of  Railroad 
Com'rs  of  State  of  N.  Y.,  et  al.,  51  N.  Y.  Suppl.,  781.) 
PENNSYLVANIA.— 1.  Setting  Aside  Release— Fraudulent 

Representations. — Fraudulent  representations,  to  be  ground  for 
setting  aside  a  release,  must  be  shown  to  have  been  the  induce- ment to  execute  it. 

2.  One  trying  to  settle  a  claim  against  him  for  damages  will  not 
be  held  to  any  stricter  rule  of  honesty  in  his  statements  as  to  the 
delays  and  disadvantages  of  a  lawsuit,  and  the  small  amount 
claimant  might  receive  even  out  of  a  substantial  verdict,  than 
would  one  in  depreciating  the  value  of  merchandise  in  the  dicker 
for  purchase  thereof— (Kane  vs.  Chester  Traction  Co.,  40  Atl. 
Rep.,  320.) 
PENNSYLVANIA.— Bicycle— Right  of  Way.— A  bicycle  is 

not  a  vehicle,  within  an  ordinance  giving  to  vehicles  the  right 
of  way  on  the  tracks  of  the  street  railway  companies  in  the  direc- 

tion in  which  the  cars  ordinarily  run. — (Taylor  vs.  Union  Trac- 
tion Co.,  40  Atl.  Rep.,  159.) 

MICHIGAN. — Municipal  Corporations— Grant  of  Street  Rail- 
way Franchise — Exclusive  Rights. 

1.  Municipal  corporations  have  no  original  authority,  independ- 
ent of  legislation,  under  the  State  constitution,  to  make  grants 

of  exclusive  street  railway  franchises. 
2.  Legislative  authority  in  a  municipal  corporation  to  make 

grants  of  street  railway  franchises  which  shall  be  exclusive  does 
not  exist,  unless  given  in  language  express  and  explicit,  or  neces- 

sarily to  be  implied  from  other  powers  given. 
3.  Michigan  Tram-Railway  Act,  33,  34,  authorizing  the  or- 

ganization of  companies  to  operate  street  railways,  but  declaring 
that  no  such  company  or  corporation  shall  be  authorized  to  con- 

struct such  a  railway  without  the  consent  of  the  municipal  au- 
thorities, and  under  such  regulations,  and  on  such  terms  and  con- 

ditions as  they  may  prescribe,  does  not  authorize  a  town  to  pass 
an  ordinance  granting  an  exclusive  railway  franchise. — (Detroit 
Citizens  St.  Ry.  Co.  v.  Detroit  Ry.  et  al,  18  Supr.  Ct.  Rep.  732.) 
MASSACHUSETTS.— Execution  Against  Street  Railway- 

Property  Subject. 
Under  Pub.  St.  c.  105,  30,  31.  providing  that  the  franchise  of 

a  corporation  authorized  to  receive  toll,  and  all  the  rights  and 
privileges  thereof,  so  far  as  relate  to  the  receiving  of  toll,  and  all 
other  corporate  property,  may  be  taken  on  execution  and  sold  at 
public  auction,  the  remedy  of  a  judgment  creditor  of  a  street  car 
company  is  by  levy  of  execution  upon  such  franchise  and  other 
property,  and  sale  thereunder. — (Williams  v.  East  Wareham  O. 

B.  &  P."  I.  St.  Ry  Co.  et  al.,  50  N.  E.  Rep.  646.) NEW  YORK. — Eminent  Domain— Remedies  of  Abutters — 
Burden  of  Proof. 

In  an  action  to  restrain  a  street  railroad  company  from  building 
its  road  along  a  street,  on  the  ground  that  the  consent  of  the 
owners  of  half  the  value  of  the  abutting  property  has  not  been 

obtained,  the  burden  is  on  plaintiff  to  prove  that  fact. — (O'Brien 
v.  Buffalo  Traction  Co.,  52  N.  Y.,  Suppl.  322.) 

NEW  YORK.— 1.  Second  Appeal— Estoppel. 
A  defendant  who  secures  a  reversal  of  a  judgment  in  favor  of 

the  plaintiff,  upon  the  first  trial  of  an  accident  case,  on  the  ground 

that  the  question  of  defendant's  negligence  should  have  been  sub- 
mitted to  the  jury,  cannot  on  a  subsequent  appeal,  after  a  second 

trial  involving  substantially  the  same  evidence,  insist  that  the 
plaintiff  should  have  been  nonsuited. 

2.  Personal  Injuries. — Inadequate  Verdict. 
At  the  trial  of  an  action  to  recover  damages  for  injuries  sus- 

tained by  the  plaintiff  through  the  alleged  negligence  of  the  de- 
fendant, it  appeared  that  plaintiff,  in  consequence  thereof,  had 

undergone  actual  expenditures  of  nearly  $400,  and,  in  addition, 
that  while  he  earned  $2  a  day  prior  to  the  accident,  the  injury 
had  kept  him  out  of  work  for  more  than  two  years,  and  had  re- 

sulted in  shortening  one  of  his  legs,  making  it  impossible  for 
him  to  endure  heavy  work  requiring  him  to  remain  on  his  feet. 
The  court  charged  that,  if  entitled  to  recover  at  all  he  was  en- 

titled to  the  amount  expended,  as  well  as  for  loss  of  time,  for 
suffering,  and  for  decreased  earning  power.  Held,  that  a  verdict 
of  $500  was  so  small  as  to  be  ridiculous,  and  was  properly  set  aside 
by  the  court  below. — (Morrisey  v.  Westchester  Electric  Ry.  Co., 
51  N.  Y.  Suppl.  945-) 

LIABILITY  FOR  NEGLIGENCE. 

TENNESSEE.— Dogs  Killed  by  Street  Car— Negligence- 
Damages —  Pedigree. — I.  It  is  not  error  to  charge,  in  an  action 
for  the  killing  of  a  dog  by  a  street  car,  in  which  the  motorman, 
who  was  serving  as  motorman  and  conductor,  had  given  as  a  rea- 

son for  not  seeing  the  dog  sooner  the  fact  that  he  was  looking 
around  to  see  if  any  of  the  passengers  wanted  to  get  off,  that  the 
company  must  have  sufficient  employees  on  its  cars  to  operate 
them  in  a  careful  manner,  so  as  to  prevent  injury  to  persons  and 
animals  on  the  track. 

2.  An  action  being  for  the  injury  and  killing  of  a  dog,  recovery 
may  be  had  for  the  injury,  even  if  plaintiff  in  killing  him  was  mis- 

taken as  to  his  being  fatally  injured. 
3.  A  motorman  cannot  rely  on  the  alertness  and  quickness  of 

a  dog  on  the  track,  so  as  to  relieve  himself  of  all  duty  to  try  to 
prevent  an  accident. 

4.  The  pedigree  of  a  dog  killed  may  be  shown  on  the  question 
of  damages. 

5.  Pedigrees  of  dogs  may  be  shown  by  books  kept  to  register 
the  same. — (Citizens'  R.  T.  Co.  vs.  Dew,  45  S.  W.  Rep.,  790.) 
TEXAS. — Contributory  Negligence. — Where  plaintiff  is  guilty 

of  contributory  negligence  in  attempting  to  cross  a  street-car 
track,  he  cannot  recover,  even  though  the  servants  of  defendant, 
operating  the  car,  could  have,  by  the  exercise  of  diligence,  discov- 

ered his  peril  in  time  to  have  prevented  running  him  down. — 
(Austin  Dam  &  S.  Ry.  Co.  vs.  Goldstein,  45  S.  W.  Rep.,  600.) 

PENNSYLVANIA.— Accident  on  Track— Contributory  Neg- 
ligence.— One  struck  by  a  street  car  from  behind  is  guilty  of  con- 

tributory negligence,  having  walked  on  the  track,  knowing  that 
the  car  was  due,  though  frequently  looking  behind  her  for  it. — 
(Gilmartin  vs.  Lackawanna  Valley  R.  T.  Co.,  40  Atl.  Rep.,  322.) 

PENNSYLVANIA.  —  Accident  on  Track  —  Negligence.  —  A 
street  railway  company  is  not  liable  for  death  of  boy,  sixteen  years 
old,  occasioned  by  his  suddenly  running  against,  or  immediately 
in  front  of,  the  car,  so  that  the  motorman  had  no  opportunity  to 
prevent  collision. — (Mulcahy  et  ux.  vs.  Electric  Traction  Co.,  39 
Atl.  Rep.,  1 106. ) 

TEXAS. — Death — Negligence — Pleading  and  Proof. — The  par- 
ents of  a  child  may  recover  for  his  death  through  negligence,  on 

proof,  as  alleged,  that  a  motorman  saw  the  child  on  the  track  in 
time  to  stop,  that  he  failed  to  do  so,  and  that  his  negligence  was 

the  proximate  cause  of  the  child's  injuries,  regardless  of  whether 
there  is  proof  of  the  allegations  that  the  child  was  deaf,  and  that 
the  motorman,  on  approaching  him,  pushed  him  so  that  he  fell 
upon  the  track. — (Gutierrez  et  ux.  vs.  Laredo  Electric  &  Ry.  Co., 
45  S.  W.  Rep.,  310.) 

Foreign  Notes 

The  report  of  the  Buenos  Ayres  Grand  National  Tramways 
Company  for  the  year  ending  March  31,  1898,  is  not  so  encourag- 

ing as  the  weekly  traffic  reports  have  indicated.  Although  the 
gross  receipts  increased  over  £19,000,  the  net  revenue  was  only 
£3.400  larger.  The  extra  cost  of  horse  keep  was  £4400,  while 
taxes  and  official  imposts,  already  £5645  in  1897,  rose  to  £6961. 
The  increase  in  revenue  was  os.  I2d.  and  the  increase  in  expenses 
was  os.  isd.  per  mile  run. 
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An  extension  of  the  Bristol  tramway  system  has  recently  been 

completed  to  Arno's  Vale.  The  rails  are  laid  on  a  bed  of  concrete 
and  connected  with  copper  bonds,  so  that  they  may  be  used  by  the 
electrical  cars  as  soon  as  the  posts  and  wires  are  in  position. 
Meanwhile  horse  cars  will  run  over  the  line. 

The  County  Council  of  Southampton  (Eng.)  has  appointed  a 

tramways  committee  preparatory  to  taking  over  the  tramway  sys- 
tem.   Twelve  councillors  were  elected  to  form  the  committee. 

The  Electric  Tramways  Committee  of  the  Cardiff  (Wales)  Town 
Council  have  chosen  a  small  deputation  to  visit  several  places  and 
report  to  the  committee,  who  will  then  decide  upon  two  or  three 
typical  places  and  visit  them  before  definitely  recommending  over- 

head or  underground  system  of  traction  to  the  Council.  The  dep- 
utation will  commence  its  duties  at  once. 

Manchester  (England). — As  the  result  of  an  experimental  trip, 
it  is  understood  that  negotiations  are  pending  for  the  introduc- 

tion of  a  number  of  Eades  electric  cars  on  the  various  routes  of  the 

existing  tramway  system.  The  cars  will  be  fitted  with  two  15-h.p. 
motors,  until  the  overhead  trolley  system  is  adopted. 

The  London  Tramways  Company  will  redeem  on  Dec.  31 
next  its  mortgage  debenture  stock  for  £  180,000,  issued  in  pursu- 

ance of  a  resolution  passed  at  a  general  meeting  of  the  company 
on  April  29,  1880.  Payment  will  be  made  at  the  registered  offices 
of  the  company. 

The  ninth  annual  report  of  the  Electric  &  General  Investment 
Company,  Ltd.,  shows  a  gross  profit  for  the  year  of  £31,946  13s. 
8d.  The  directors  recommend  dividends  which,  with  interim  divi- 

dend, make  a  total  distribution  of  35  per  cent  for  the  year  on  the 
capital  paid  up  on  the  ordinary  shares.  The  total  distribution  on 

each  founder's  share  is  £70  for  the  year. 

London  (England). — It  is  stated  that  the  prospectus  of  the 
Brompton  &  Piccadilly  Circus  Electric  Railway  will  make  its  ap- 

pearance very  shortly.  Looking  at  the  details,  the  new  concern 
has  a  decidedly  strong  board.  The  chairman,  Mr.  Mott,  is  also 
the  chairman  of  the  City  &  South  London,  and  is  a  director  of  the 
Great  Western  Railway.  Other  directors  are  the  former  general 
manager  of  the  Great  Western,  the  former  superintendent  of  the 
North  Western,  a  director  of  the  City  &  Waterloo,  and  Sir  Joseph 

Dunsdale.  ̂ The  capital  of  the  company  is  £400,000  per  mile, 
There  are  to  be  intermediate  stations  at  Brompton  Square,  Tatter- 
salls,  Hyde  Park  Corner,  and  Down  Street,  Piccadilly.  The  elec- 

tric generating  works  will  be  on  the  river  bank,  with  a  view  to  ob- 
taining a  cheaper  coal  supply. 

The  Streets,  Buildings  &  Improvement  Committee  of  the  Barns- 
ley  Town  Council  have  been  considering  the  question  of  tramways 
for  the  town,  and  have  expressed  the  opinion  that  it  is  desirable 
that  such  tramways  be  established  and  worked  by  a  company  and 
not  by  the.  corporation,  and  recommend  the  Council  to  invite  com- 

panies to  submit  schemes  of  tramways  for  the  town..  The  Light- 
ing Committee  propose  to  give  Mr.  Miller  instructions  to  pre- 
pare plans  and  details  of  the  proposed  electric  lighting  scheme  and 

recommend  that  application  to  borrow  £23,322  to  pay  for  such 
works  be  made. 

Two  proposals  have  been  made  to  the  Cheltenham  (Eng.)  Town 
Council  to  construct  a  railway  from  the  town  to  the  suburbs.  A 
special  committee  has  been  appointed  to  consider  and  report  on 
the  proposals. 

The  Metropolitan  &  District  Railway  Companies,  of  London, 
Eng.,  have  decided  to  test  the  efficacy  of  supplanting  by  electricity 
the  present  motive  power  in  use  upon  their  lines.  The 
trials  will  embrace  all  the  resources  in  the  field  of  applied 
science,  and  the  sum  of  £50,000  has  been  voted  for  the  preliminary 
experiments.  When  the  results  have  been  satisfactorily  estab- 

lished, the  thirteen  mile  radius  of  the  inner  circle  will  probably  be 
selected  for  the  inaugural  introduction  of  the  new  system. 

The  Light  Railway  Commissioners  have  decided  to  recommend 
the  Board  of  Trade  to  grant  the  application  of  the  London  United 

Tramways  Company,  of  London,  Eng.,  for  permission  to  extend 
their  system  by  constructing  an  electric  railway  from  Hanvvell  to Uxbridge. 

The  Light  Railway  Commissioners  have  decided  to  recommend 
the  Board  of  Trade  to  grant  powers  for  electric  railways  on  the 
ov  erhead  system  near  Portsmouth,  Eng.,  and  Bournemouth. 

Tenders  are  called  for  by  the  City  of  Edinburgh,  Scotland,  for 

steam  engines,  rope  drives  and  tension  machinery,  required  for 
installing  the  cable  system  of  traction. 

The  Bristol,  Eng.,  tramways,  electrical  power  and  extensions 
bills  have  proved  compliance  with  the  standing  orders  of  the 
House  of  Lords  and  have  been  sent  for  second  reading. 

At  the  last  meeting  of  the  Rochdale  Town  Councils  resolutions 

were  passed  unanimously  that  the  Corporation  should  take  steps 

to  acquire  and  work  the  tramway  lines  within  the  borough.  Fur- 
ther, that  it  was  desirable  to  ascertain  if  suitable  arrangements 

could  be  made  with  the  surrounding  local  authorities  for  acquir- 
ing and  working  the  tramways  of  the  district. 

A  special  meeting  of  the  Council  of  Kirkcaldy,  Scotland,  is  to 
be  called  to  decide  whether  the  Corporation  shall  undertake  the 

proposed  introduction  of  electric  light  and  tramways.  The  total 
length  of  the  route  is  to  be  6l/2  miles.  The  cost  would  be  at 
least  £100,000. 

At  a  recent  meeting  of  the  Southend,  Eng..  Town  Council,  the 
General  Purposes  Committee  recommended  the  following  reso- 

lution, which  was  carried:  "That  the  committee  be  empowered 
to  make  investigations  and  to  have  such  plans  prepared  as  may  be 
necessary  to  enable  them  to  submit  a  scheme  to  the  Council  for 

the  construction  of  tramways." 

West  Bromwich,  Eng.,  proposes  placing  the  whole  of  the  tram- 
way lines  in  the  district,  when  the  leases  shortly  expire,  under 

municipal  management. 

As  soon  as  the  Leith,  Scotland,  Corporation  completes  the  pur- 
chase of  the  tramway  system  in  their  boundary,  it  is  proposed 

to  operate  the  systems  of  Leith  and  Edinburgh  as  one,  which  will 
greatly  decrease  the  operating  expenses  of  the  roads. 

The  Drumcondra,  Ireland,  Commissioners  have  adopted  and 
forwarded  to  the  Drumcondra  Tramway  Company  the  report  of 

their  engineer,  that  "nothing  short  of  a  reconstruction  of  the 
existing  lines  would  fulfill  the  conditions  as  to  their  state  of  re- 

pairs which  the  company  admitted  they  were  bound  to  main- 

tain." 

Accumulators  have  been  decided  upon  for  the  motive  power 
of  the  Ghent  Tramway  System.    About  30  k.m.  will  be  equipped. 

The  Belgian  Government  has  decided  upon  the  electrical  equip- 
ment of  its  railroad  from  Mons  to  Boussu.  The  line  is  r3-k.n1. 

in  length  and  will  employ  the  overhead  system.  The  power  sta- 
tion will  be  at  Quaregnon  and  will  contain  three  250-h.p.  gener- 

ators. 

The  General  Council  of  the  Ain,  France,  has  granted  a  conces- 
sion for  an  electric  railway  from  Lyons  to  Chalmont. 

The  General  Omnibus  Company  of  Paris,  has  announced  its 
plans  for  the  further  equipment  of  part  of  its  lines  with  mechanical 

power,  according  to  the  Paris  papers.  There  will  be  an  electric' 
power  station  of  4000  h.p.  at  Vincennes,  and  a  compressed  air  sta- 

tion at  Billancourt.  The  former  will  be  used  for  storing  the  ac- 
cumulators used  on  the  Cours-de-Vincennes,  Le-Louvre  et  Vin- 

cennes, and  Le  Louvre  lines.  La  Societe  Alsacienne  will  build 
the  station  and  the  accumulators  will  be  partly  of  the  Blot  and 
partly  of  the  Tudor  types.  The  Billancourt  station  will  be 
equipped  with  compressors  for  a  pressure  of  80  atmospheres.  The 
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Dujardin  Company,  of  Lille,  will  supply  the  engines;  the  Babcock 

&  Wilcox  Company  the  boilers,  and  the  Farcot  Company  the 
compressors. 

On  July  8  the  Grosse  Berliner  Strassenbahngcsellschaft  cele- 
brated the  twenty-fifth  anniversary  of  the  opening  of  its  lines  with 

horse-power. 

La  Compagnie  de  Traction  et  d'Electricite  is  the  title  of  a  new 
company  recently  organized  in  Belgium  for  operating  electric 
lights  and  tramways  in  Sebastopol,  Russia.  The  new  company 
has  a  capital  of  2,ooo,ooof. 

La  Societe  Pour  la  Creation  et  la  Developpement  des  Affairs 

d'Electricite  en  Italie  is  the  title  of  a  new  company  recently 
formed  to  undertake  the  development  of  large  electrical  enter- 

prises in  Italy.  It  is  understood  that  among  the  plants  in  which 
this  company  will  be  interested  are:  the  long  distance  power 
transmission  plant  at  Tivoli;  the  electric  lighting  of  the  city  of 
Bologna,  an  electric  plant  at  Cherasco,  near  Alexandria,  and  sev- 

eral tramways.  Among  the  companies  and  firms  interested  in  the 
company  are:  Le  Credit  Mobilier,  le  Credit  Hongrois,  Ganz  & 
Co.,  and  the  Union  Elektricitiits  Gesellschaft. 

The  Belgian  company  which  has  recently  been  granted  the 
concession  for  an  electric  tramway  from  Naples,  Italy,  to  Miamo 
has  been  authorized  to  proceed  with  the  construction. 

An  electric  light  and  traction  company  is  said  to  have  been 
formed  in  Buenos  Ayres,  Argentina,  with  a  capital  of  $5,000,000, 
and  to  have  acquired  some  electrical  railroad  privileges.  The 
company  proposes  to  construct  a  central  station  which  will  cost 
about  $800,000.    Gaster  Fredersking  is  said  to  be  interested. 

A  company  is  in  the  course  of  formation  in  Rome,  Italy,  to 
construct  an  electric  tramway  between  Como  and  Lecco.  The 
line  will  be  about  30  km.  long. 

Societa  Nazionale  per  Industrie  ed  Imprese  Elettriche  is  the 
name  of  a  company  which  has  just  been  formed  in  Milan,  Italy, 
with  a  capital  of  $1,000,000.  to  undertake  electrical  work  in  that 
section. 

Diatto  Bros.,  of  Turin,  Italy,  are  said  to  be  in  the  market  for 
twenty-two  passengers  and  six  baggage  cars  for  the  Adriatic  Rail- 

road authorities. 

Mcintosh,  Seymour  &  Company  are  said  to  have  received  or- 
ders for  two  700-h.p.  horizontal  cross-compound  electric  railway 

engines  to  be  used  in  the  city  of  Mexico.  The  engines  are  to  be 
directly  connected  with  two  452-k.w.  General  Electric  generators. 

A  company  has  been  formed  in  Berlin,  under  the  title  of  the 
Electric  Power  Company  of  Santiago  de  Chili,  with  a  capital  of 
24,000,000  marks.  The  company  proposes  making  extensive  elec- 

trical improvements  in  Chili.  Werreher,  Beit  &  Company,  120 
Bishopgate  Street,  Within,  London,  E.  C,  are  said  to  be  inter- 
ested. 

E.  Theophilus  Siefield,  U.  S.  Consul  at  Freiburg,  Baden, 
Germany,  writes  us  that  the  time  for  estimates,  etc.,  for  the  con- 

struction of  the  proposed  electric  railway  and  the  erection  of  a 
central  power  station  in  Freiburg  had  been  extended. 

The  Brush  Electrical  Engineering  Company  have  recently  re- 
ceived orders  from  the  Mount  Lyell  Mining  &  Railway  Company, 

Tasmania,  for  five  120-h.p.  engines,  to  be  coupled  direct  to 
blowers. 

Favorable  reports  concerning  the  Cape  Electric  Tramways, 
Ltd.,  South  Africa,  are  announced  by  a  London  financial  paper. 
This  company,  which  has  only  been  in  existence  since  October, 
1897,  is  an  amalgamation  of  all  the  Cape  Town  and  Port  Elizabeth 
tramways,  and  owns  in  Cape  Town  22  miles  of  track,  running 
through  18  miles  of  streets,  and  in  Port  Elizabeth  11  miles  of 

track,  covering  6  miles  of  streets.  The  number  of  cars  are 
respectively  42  and  19  for  the  two  towns,  all  of  them  being  of  the 
latest  and  most  approved  pattern,  and  the  motive  power  being 
electricity,  supplied  from  central  power  stations  in  each  case  to 
overhead  wires. 

It  is  probable  that  Budapest  will  soon  have  an  underground 
tubular  dispatch  system  for  transmitting  letters  and  parcels  to 
different  narts  of  the  city.  The  details  of  the  system  have  not  been 
made  fully  known  as  yet,  but  it  is  understood  that  it  will  be 
operated  by  electricity.  It  is  the  invention  of  two  engineers, 
Alfred  Brunn  and  Victor  Takacs. 

The  opportunities  for  the  sale  of  electrical  railway  equipments 
in  Japan  are  becoming  evident.  The  Tokio  Electric  Railway 
Company  and  the  Tokio  Electric  Car  Railway  Company,  which 
were  organized  some  time  ago,  propose  to  re-equip  the  existing 
horse  car  lines  in  Tokio  and  build  new  electrical  railways.  The 
first  named  company  will  control  all  the  lines  in  the  east- 

ern half  of  the  city,  aggregating  100  miles  of  track.  Twenty 
mi'es  of  horse  car  line  is  to  be  changed  to  electricity,  The 
latter  company  will  operate  the  lines  in  the  western  portion 
of  the  city.  Additional  roads,  aggregating  about  200  miles, 
will  be  taken  up  by  each  company  upon  the  completion 
of  the  first  120  miles  by  each.  A  central  power  station  will  be 
built  about  five  miles  from  the  center  of  the  city,  and  power  will 
be  delivered  to  the  lines  by  eight  transformer  stations,  placed  at 
convenient  points  in  the  city.    The  roads  are  to  be  double-track. 

The  electric  railway  system  of  the  principality  of  Monaco,  which 
was  built  by  the  French  Thomson-Houston  Company,  was  put  in 
operation  recently.  The  lines  extend  along  the  principal  streets 
of  the  principality,  and  are  equipped  with  a  surface  contact  sys- 

tem, a  description  of  which  was  recently  published  in  the  STRKKT 
Railway  Journal. 

NEWS  OF  THE  MONTH 

An  unfortunate  runaway  accident  occurred  on  the  lines  of  the 
Capital  Railway  of  Washington,  D.  C,  on  July  10.  A  motor  car 
belonging  to  that  company  was  leaving  Congress  Heights  for 
Washington  and  was  part  way  down  a  steep  hill  when  the  brake 
chain  gave  way  and  the  car  rushed  to  the  bottom,  colliding  with  a 
horse  car  at  the  foot  of  the  hill.  The  motor  car  was  heavily  loaded 
with  passengers,  many  of  whom  were  badly  injured.  One  man 
was  killed. 

The  indictment  against  the  Toronto  &  Mimico  Electric  Railway 
Company  for  running  cars  on  Sundays  has  been  declared  faulty 
by  County  Judge  McDougall.  The  indictment  was  based  on  a 

section  which  is  an  amendment  to  the  Lord's  Day  Act,  and  then 
asks  for  a  penalty  as  provided  under  the  criminal  code,  which  the 
judge  holds  cannot  be  consistent. 

The  Niagara  Falls  Park  &  River  "Railway  Company  of  Niagara 
Falis,  Out.,  opened  its  international  line  on  June  ,30.  This  line 
crosses  the  Niagara  River  into  New  York  State  at  Niagara  Falls 
on  the  new  upper  steel  arch  bridge.  The  first  car  to  cross  the 
bridge  was  decorated  with  the  Stars  and  Stripes  and  the  Union 
Jack,  and  contained  a  select  party  of  street  railway  officials  and 
invited  guests.  The  car  has  been  in  regular  service  since  the  open- 

ing day  and  carries  a  large  load  of  passengers  nearly  every  trip. 

The  officials  of  the  St.  Louis  street  railway  companies  had  a 
hearing  before  the  State  Board  of  Equalization  at  Jefferson  City 
on  July  12.  The  companies  do  not  desire  to  evade  the  new  tax, 
but  think  they  should  be  taxed  only  on  the  value  of  their  real 
estate,  rolling  stock  and  equipment,  and  not  on  the  estimated 
value  of  their  franchises. 

An  unusually  well-organized  attempt  to  defraud  a  street  rail- 
way company  was  recently  brought  to  light  among  the  employees 

of  the  Consolidated  Traction  Company  of  Pittsburg.  It  was  found 
that  a  number  of  conductors  had  been  in  the  habit  for  some  time 
of  giving  each  other  transfer  tickets  and  turning  in  these  tickets 
in  place  of  fares. 
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The  oily  authorities  of  Springfield,  Mass.,  have  made  an  ar- 
rangement with  the  street  railway  company  for  the  transportation 

over  the  company's  lines  of  the  car  built  to  carry  fire  apparatus. 
The  city  agrees  to  take  charge  of  running  the  car  in  all  respects, 
except  in  the  furnishing  of  electric  power,  and  will  defend  the 
company  in  case  of  suits  arising  against  it  on  account  of  the  trans- 

portation of  the  car. 

The  Mayor  of  Chicago  has  signed  the  new  ordinance  requiring 
the  street  car  companies  to  provide  the  cars  with  basket  fenders 
before  September  r.  After  that  date  the  companies  which  fail  to 
equip  their  cars  with  basket  fenders  will  be  liable  to  prosecution. 
The  penalty  provided  is  a  fine  of  not  less  than  $25  nor  more  than 
$100  for  each  car  operated  without  the  safety  device.  The  traction 
companies  have  decided  to  fight  the  ordinance  in  the  courts,  as 
they  take  the  position  that  their  cars  are  already  equipped  with 
fenders,  and  that  the  city  cannot  legislate  in  favor  of  any  particu- 

lar style  of  fender. 

The  annual  afternoon  and  evening  picnic  and  games  of  the 

Third  Avenue  Railroad  Employees'  Mutual  Relief  Association 
will  be  held  at  Harlem  River  Park  and  Casino,  New  York  City, 
on  August  3,  1898. 

The  Cleveland  (Ohio)  Street  Railway  employees  had  their  an- 
nual outing  July  9.  It  was  a  picnic  at  Forest  City  Park  under  the 

auspices  of  the  Cleveland  Electrical  Street  Railway  Men's  Benefit 
Association.    A  good  time  was  enjoyed  by  all  present. 

The  directors  of  the  street  railway  companies  in  Pittsburg  have 
decided  to  have  the  ordinance  relating  to  expectorating  in  street 
cars,  railway  coaches  and  stations  enforced.  They  announce  that 
if  the  ordinance  does  not  prove  effective  by  September  they  will 
ask  Councils  to  amend  the  law  so  as  to  make  all  conductors  on 
street  cars  special  officers,  with  authority  to  arrest  offenders  on 
view. 

The  fare  on  the  street  cars  between  Marion  and  Gas  City  has 
been  reduced  from  10  to  5  cents.  It  is  thought  that  the  travel  will 
be  greatly  increased  by  this  action. 

The  Baltimore  (Md.)  Consolidated  Railway  Company  has 
awarded  the  contract  for  the  construction  of  a  new  car  house  to 
take  the  place  of  the  one  recently  destroyed  by  fire  at  Irvington. 
The  new  barn  will  be  one  of  the  largest  buildings  for  storing 
cars  in  the  country.  It  will  be  140  ft.  wide  and  588  ft.  8  ins.  deep, 
and  will  be  divided  into  four  compartments,  separated  by  brick 
walls,  and  so  cut  off  from  each  other  that  a  fire  in  one  can  be  pre- 

vented from  reaching  the  others.  The  walls  will  be  of  brick,  and 
the  roof  of  slate,  with  wooden  girders  of  slow-burning  construc- 

tion. It  will  take  about  four  months  to  build  the  new  barn,  and 
its  cost  will  approximate  $70,000. 

Through  the  generosity  of  the  Nassau  Electric  Railroad  Com- 
pany of  Brooklyn,  three  of  its  large  cars  were  loaned  for  the  trans- 

portation of  the  children  of  the  South  Third  Street  Industrial 
Home  to  and  from  Coney  Island  on  July  T2.  About  230  children 
were  carried  in  the  party. 

One  of  the  resolutions  adopted  at  the  recent  convention  of  the 
Washington  County  Republicans  of  Vermont  reads  as  follows: 
Resolved,  That  we,  the  Republicans  of  Washington  County,  in 
convention  assembled,  do  request  that  our  Senators  just  nom- 

inated use  all  honorable  methods  to  further  the  development  of 
this  county,  particularly  in  voting  for  all  bills  that  tend  to  establish 
new  electric  railroads  leading  to  the  now  more  inaccessible  locali- 

ties, so  rich  in  agricultural  products,  lumber  and  minerals,  passing 
through  scenery  unsurpassed  in  this  State,  which  we  believe  will 
tend  to  the  building  up  and  increasing  of  the  material  prosperity 
of  the  county. 

Charles  T.  Yerkes,  of  Chicago,  in  a  speech  made  some  time  ago 
before  the  Civic  Federation  of  that  city,  made  the  following  forci- 

ble statement:  "I  have  heard  that  street  railroads  had  very  little  to 
do  with  the  making  of  a  city;  that  the  city  was  here  before  the 

street  railroads  came.  I  do  not  agree  with  the  statement  that  the 
city  was  here  before  the  street  railroads  came.  At  the  time  of  the 
coming  of  the  street  railroads,  in  1858,  there  was  very  little  city. 
State  Street  at  that  time  was  a  country  road.  There  was  no  pave- 

ment of  any  account,  and  the  way  State  Street  came  to  be  paved 
was  that  when  the  street  railway  company  got  its  franchise  the 
ordinance  was  passed  and  the  street  was  paved.  The  street  rail- 

roads have  done  more  to  extend  the  city  and  build  it  up  than  all 
the  rest  of  the  influences  combined.  They  have  spread  the  city- 
out  so  that  it  now  extends  for  miles  and  miles.  It  spreads  out  on 
the  prairie  and  over,  because  the  street  railroads  are  here  to  carry 
people.  Cut  those  street  railroads  off  and  where  would  Chi- 

cago be  to-day?" 
At  a  recent  meeting  of  the  Common  Council  of  Greater  New 

York  a  resolution  was  introduced  to  compel  the  surface  and  ele- 
vated railroad  companies  operating  within  the  city  of  New  York 

to  provide  seats  for  every  passenger  carried.  The  resolution, 
which  was  referred  to  the  Committee  on  Law,  calls  upon  the  rail- 

road companies  to  display  a  sign  whenever  a  car  is  full,  and  not 
to  take  on  any  more  passengers  than  can  be  seated,  under  a  pen- 

alty of  $25  for  each  offense.  It  also  provides  that  when  a  passen- 
ger boards  a  car  he  need  not  pay  his  fare  unless  accommodated 

with  a  seat.  The  Jffejv  "York  daily  papers  have  taken  considerable interest  in  this  resolution,  and  have  printed  a  number  of  interviews 
with  street  railway  men  on  the  subject.  H.  H.  Vreeland,  president 
of  the  Metropolitan  Street  Railway  Company,  said,  in  an  inter- 

view: "Even  if  we  had  the  right  to  refuse  passengers  the  privilege 
of  getting:  on  the  cars  when  the  seats  are  filled,  you  know  as  well 
as  I  do  that  it  would  be  an  utter  impossibility  for  any  conductor 
to  keep  the  people  from  crowding  aboard  if  they  could  find  a 
place  to  stand,  and,  if  they  are  once  on  board,  what  are  we  going 
to  do?  Eject  them  by  force?  We  would  need  a  police  force  for 
our  cars  bigger  than  the  whole  police  force  of  the  city  at  present. 
You  say  we  might  put  on  more  cars,  cars  enough  to  give  every- 

body a  seat.  That  might  apply  on  some  of  the  outlying  and  cross- 
town  roads,  but  practically  everybody  gets  a  seat  on  them  now. 
It  would  not  apply  to  our  Broadway,  Columbus  Avenue,  Lenox 
Avenue,  Madison  and  Fourth  Avenue,  Lexington  Avenue  and 
Second  Avenue  lines  during  the  rush  hours.  Cars  are  now  run 

down  Broadway  during  the  rush  hours  under  six  seconds'  head- 
way. What  is  the  use  of  talking  of  relieving  the  overcrowding  by- 

putting  on  more  cars  under  such  conditions?" Edward  Lauterbach,  speaking  for  the  Third  Avenue  Railroad 

Company,  said:  "The  question  is  not  one  of  making  the  com- 
panies do  something  that  they  are  unwilling  to  do,  but 

of  making  them  do  something  which  they  cannot  do.  If  you  pass 
a.  law  imposing  a  penalty  on  any  company  that  permits  passengers 
to  get  on  its  cars  when  they  have  no  vacant  seats,  then  you  must 
put  a  penalty  on  passengers  who  insist  on  crowding  upon  them. 
If  you  do  that,  it  simply  means  that  tens  of  thousands  of  people 
every  day  will  have  to  wait  their  turn  for  seats  in  getting  up  and 

down  town,  and  then  there  would  be  a  howl." 

It  is  officially  stated  that  the  system  of  the  Union  Traction 
Company,  of  Philadelphia,  was  operated  for  the  year  ending  June 
30,  1898,  at  40  per  cent  of  the  gross  receipts. 

A  court  at  Trenton  has  handed  clown  a  decision  setting  aside 
the  verdict  of  $5000  obtained  by  Abraham  L.  Graham  against 
the  Consolidated  Traction  Company  of  Jersey  City  for  the  kill- 

ing of  his  child.  The  judge  holds  the  damages  to  have  been 

excessive,  and  he  makes  the  declaration:  "It  is  the  universal 
rule  that  children  are  expensive,  and  not  a  pecuniary  benefit  to 
the  father,  and  yet  on  the  theory  on  which  this  verdict  is  based 

the  larger  a  man's  family  the  richer  he  will  die." 

The  United  Traction  Company  of  Pittsburg,  has  added  to  its 
equipment  an  elegant  private  car  for  the  use  of  the  president  of 
the  road.  This  car  will  also  be  used  as  a  pay  car  and  can  be 
chartered  by  private  parties. 

The  Springfield  (Mass.)  Street  Railway  Company  has  been 
obliged  to  discharge  several  conductors  for  turning  in  transfer 
tickets  in  place  of  cash  fares. 
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Joseph  C.  Bonner,  of  Toledo,  has  recently  been  given  permis- 
sion to  use  the  street  railway  tracks  in  Doylestown,  Pa.,  upon 

which  he  may  run  a  patented  "rail  wagon"  for  one  year.  This 
wagon  is  a  combination  vehicle  on  which  it  is  proposed  to  carry 

farm  wagons  loaded  with  produce  and  other  vehicles.  The  wagon 
is  so  constructed  that  it  can  be  used  on  the  ordinary  roadway 
and  on  the  railway  tracks  as  well. 

The  Brooklyn  Heights  Railroad  Company  is  having  considera- 
ble trouble  with  trolley-wire  thieves.  About  875  ft-  of  feed  wire 

was  stolen  from  the  poles  during  the  morning  of  July  20,  this 
being  the  second  robbery  within  a  week.  The  wire  was  stolen 
at  North  Beach. 

The  Akron  Street  Railway  &  Illuminating  Company  has  volun- 
tarily agreed  to  reduce  its  fares  by  selling  twenty-five  tickets  for 

a  dollar,  instead  of  twenty-two,  as  formerly. 

The  Hartford  Street  Railway  Company  has  recently  discovered 

a  plan  formed  by  several  conductors  to  knock  down  fares.  Eleven 
employees  were  discharged  as  a  result. 

It  is  expected  that  a  through  package  and  freight  service  will 
soon  be  instituted  over  the  lines  of  the  Central  Railway  &  Elec- 

tric Company  from  Hartford,  Conn.,  to  New  Britain,  and  from 
that  city  to  Plainville. 

The  Metropolitan  Street  Railway  Company,  of  New  York,  has 
discontinued  the  running  of  horse  cars  on  Sixth  and  Eighth  Ave- 

nues in  order  to  facilitate  the  construction  of  the  conduit  on  those 
thoroughfares. 

The  Consolidated  Traction  Company,  of  Pittsburgh,  has  been 

granted  permission  to  carry  express  and  freight  matter,  and  it 

will  at  once  place  in  operation  a  very  extensive  system  of  carry- 
ing and  delivering  packages,  produce  and  freight  from  one  sec- 
tion of  the  city  to  the  other. 

Newspaper  reports  state  that  Joseph  Leiter,  of  Chicago,  whose 
recent  speculation  in  wheat  made  his  name  widely  known,  has 
been  in  New  York  and  is  forming  a  plan  whereby  all  the  Chicago 

street  railway  companies  will  be  consolidated  into  one  system.  It 
is  stated  that  ex-Governor  Flower,  of  New  York,  and  Anthony 
Brady  are  interested  in  the  deal. 

The  Milwaukee  Electric  Railway  &  Light  Company  has  just 

issued  a  pamphlet  called  "Scenic  Trolley  Rides."  This  book 
beautifully  illustrates  and  describes  some  of  the  many  charming 
and  interesting  points  that  may  be  reached  by  the  Milwaukee 
street  railway  system.  The  descriptive  matter  and  illustrations 

are  so  arranged  as  to  give  suggestions  for  several  different  days' 
outings  on  land  or  water,  and  by  consulting  this  pamphlet  a  per- 

son in  Milwaukee  can  spend  a  number  of  very  pleasant  days  at 

a  very  trifling  expense.  The  pamphlet  contains  a  large  bird's-eye 
view  map  of  the  territory  covered  by  the  Milwaukee  Electric 

Railway  &  Eight  Company's  system. 

Test  of  Maximum  Traction  Truck 

An  interesting  test  of  the  new  Peckham  maximum  traction 

truck  No.  14D2  was  made  July  27  under  car  No.  1008  of  the  Met- 
ropolitan Street  Railway  Company,  of  New  York.  A  run  was 

made  from  the  Brooklyn  Bridge  terminus  of  the  Madison  Avenue 
line  to  the  One  Hundred  and  Forty-sixth  Street  power  house  and 
return  to  Thirty-fourth  Street,  where  the  party  was  entertained 
at  lunch  at  the  Waldorf-Astoria  by  Mr.  Peckham.  The  easy  rid- 

ing qualities  of  the  truck  were  very  noticeable,  particularly  on 
curves.  Among  those  present  were  Messrs.  Rossiter,  Bracken- 
ridge,  Brown,  Robertson,  Milieu,  Rounds,  Pearson,  Beetem, 
Clark,  Beach,  Tackaberry,  Pugh,  Sullivan,  Peckham,  Wilkinson 
and  Long. 

Visit  of  a  Prominent  London  Tramway  Capitalist 

Mr.  George  Richardson,  chairman  of  the  Board  of  Directors  of 
the  North  Metropolitan  Tramways  Company,  of  London,  has 
been  making  a  tour  of  the  world,  and  has  just  passed  through 

America  from  the  Pacific  Coast  eastward,  sailing  for  England 
on  July  13.  Mr.  Richardson  was  accompanied  on  his  trip  by  his 
son,  who  remains  in  this  country  for  a  short  time  visiting  rela- 

tives. Mr.  Richardson  made  quite  a  careful  inspection  of  the 
street  railways  of  San  Francisco,  Chicago,  Niagara  Falls  and  New 
York.  He  is  much  impressed  with  the  liberality  of  the  transfer 
systems  given  by  street  railway  companies  in  these  cities,  and  with 
the  length  of  ride  possible  for  a  five  cent  fare.  He  concedes  that 
better  value  is  given  for  the  street  car  fare  in  America  than  in 
Great  Britain  considering  the  length  of  the  ride,  and  would  be  glad 
to  see  a  uniform  fare  adopted  in  Great  Britain,  though  not,  of 
course,  upon  the  basis  of  a  penny.  Mr.  Richardson  has  been 
much  impressed,  too,  with  the  way  in  which  the  cable  system  has 
been  displaced  by  electricity  in  America,  and  with  the  great 
growth  of  the  latter. 

It  is  not  probable,  in  Mr.  Richardson's  opinion,  that  any  ar- 
rangement can  be  made  at  present  between  the  County  Council 

and  the  North  Metropolitan  Tramways  Company  (which  is  the 
lessee,  for  fourteen  years,  of  the  lines  recently  taken  over  by  the 
Council),  looking  to  the  electrical  equipment  of  these  lines,  the 
reason  being  that  in  so  short  a  period  as  the  term  of  the  lease 
the  company  could  not  recoup  itself  for  the  cost  of  the  equipment 
with  the  underground  conduit  electric  system,  which  the  Council 
would  probably  specify,  nor  would  the  Council  probably  be  will- 

ing to  pay  a  reasonable  price  for  such  equipment  at  the  end  of  the 
lease  period.  In  other  words,  the  difficulty  of  getting  to  a  com- 

mon basis  of  understanding  between  the  Council  and  the  tram- 
ways companies  of  London  is  exceedingly  great  and  quite  possi- 

bly cannot  be  overcome. 

An  Act  Relative  to  Street  Railways 

The  Massachusetts  State  Legislature  at  its  last  session  passed 
an  act  which  is  of  very  great  importance  to  all  the  street  railway 
companies  in  that  State,  and  is  also  of  interest  to  street  railway 
managers  throughout  the  country.  The  act  is  intended  to  settle 
a  number  of  vexing  questions  which  have  constantly  arisen  for 
several  years  between  the  municipal  authorities  throughout  Mas- 

sachusetts and  the  street  railway  companies.  A  digest  of  this 
law  follows: 

In  addition  to  the  return  to  the  tax  commissioners  which  the 
street  railway  companies  had  been  required  to  make  each  year, 
each  company  is  now  required  to  give  in  its  report  to  the  com- 

missioners a  statement,  under  the  oath  of  the  treasurer,  giving  the 
length  of  track  operated  by  it  in  each  city  and  town  in  the  com- 

monwealth on  the  30th  day  of  September  next  preceding  the  date 
of  the  return.  Each  company  is  also  to  state  the  amount  of  the 
capital  stock  and  the  dividends  paid  thereon  during  the  previous 
year,  and  also  during  each  and  every  year  from  the  organization 
of  the  company. 

Whenever  a  street  railway  company  has  paid  during  the  year 
ending  on  the  30th  day  of  September  next  preceding  the  date  of 
the  return  dividends  exceeding  in  the  aggregate  8  per  cent  upon 
its  capital  stock,  said  company  shall,  in  addition  to  the  taxes  upon 
its  corporate  franchise,  pay  to  the  treasurer  of  the  commonwealth 
a  tax  equal  to  the  amount  of  such  excess,  provided,  however,  that 
no  company  shall  be  liable  to  pay  such  additional  taxes  which  has 
not  from  the  date  upon  which  it  commenced  to  operate  its  road 
paid  dividends  equivalent  to  at  least  6  per  cent  per  annum  upon 
its  capital  stock  from  year  to  year. 
The  moneys  received  from  the  above  tax  are  to  be  divided 

among  the  several  cities  and  towns  in  proportion  to  the  length 
of  track  operated  in  said  cities  and  towns. 

Each  street  railway  company  is  also  required  to  file  on  or  be- 
fore the  J 5th  day  of  October  in  each  year,  in  the  office  of  the 

board  of  assessors  of  every  city  and  town  in  which  any  portion 
of  its  railway  is  situated,  the  length  of  the  track  operated  by  it  in 
public  ways  in  such  city  or  town,  and  also  the  total  length  of 
track  operated  by  it  in  public  highways,  and  also  the  amount  of 
its  gross  receipts  during  the  year  ending  September  30th  next 
preceding,  said  gross  receipts  to  include  all  amounts  received 
except  income  derived  from  sale  of  power  or  rental  of  tracks. 

The  assessors  of  every  city  and  town  in  which  any  street  rail- 
ways are  operated  shall  assess  on  each  company  operating  such 

railways  therein  an  excise  tax  of  an  amount  equal  to  such  pro- 
portion of  the  following  percentages  of  the  gross  receipts  of  such 

company  as  the  length  of  the  tracks  in  such  city  or  town  bears 
to  the  total  length  of  tracks  operated  by  the  company;  in  case 
of  companies  whose  annual  gross  receipts  per  mile  of  track 
operated  are  $4000  or  less,  1  per  cent  of  the  total  annual  gross 
receipts;  in  case  of  companies  whose  annual  gross  receipts  per 
mile  of  track  operated  are  more  than  $4000  and  less  than  $7000, 
2  per  cent  of  the  total  annual  gross  receipts;  in  cases  where  the 
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gross  receipts  per  mile  of  track  are  more  than  $7000  and  less 
than  $14,000,  2*4  per  cent;  where  they  are  more  than  $14,000  and 
less  than  $2T,ooo,  2l/2  per  cent;  where  they  are  more  than  $21,000 
and  less  than  $28,000,  2^4  per  cent;  and  where  they  are  $28,000 
or  more,  3  per  cent  of  the  total  gross  receipts.  The  excise  tax 
provided  by  this  section  shall  be  in  addition  to  the  tax  now  pro- 

vided by  law. 
Provision  is  made  for  the  submission  every  three  years  to  a 

board  of  arbitration  of  any  questions  which  may  arise  between  the 
street  railway  companies  or  the  municipal  authorities  regarding 
the  amount  of  the  excise  tax. 

It  is  also  provided  that  the  cities  and  towns  shall  use  the 
moneys  derived  from  this  excise  tax  for  the  construction,  repair 
and  maintenance  of  the  public  ways  and  also  for  the  removal  of 
snow  therefrom. 

By  this  new  law  street  railway  companies  shall  not  be  required 
to  keep  any  portion  of  the  surface  material  of  streets,  roads  and 
bridges  in  repair,  but  they  shall  remain  subject  to  all  legal  obli- 

gations imposed  in  original  grants  of  locations.  The  companies, 
however,  are  responsible  for  the  replacement  of  all  materials,  etc., 
which  they  remove  for  the  purpose  of  building  new  tracks  or  re- 

placing old  ones. 
Provisions  are  made  for  the  granting  of  location  of  tracks  for 

any  street  railway  company  by  the  board  of  aldermen  of  a  city, 
or  the  selectmen  of  a  town.  In  granting  said  location  the  mu- 

nicipal authorities  may  prescribe  the  manner  in  which  said  tracks 
shall  be  laid  and  the  kind  of  rails,  poles,  wires  and  other  appli- 

ances which  shall  be  used,  and  they  may  also  impose  such  other 
terms,  conditions  and  obligations  as  the  public  interest  may  in 
their  judgment  require.  If,  however,  any  property  owner  along 
the  line  of  the  location  shall  file  a  written  protest  with  the  Board 
of  Railroad  Commissioners,  such  location  shall  not  be  valid  so  far 
as  such  portion  as  passes  the  protesting  property  is  concerned 
until  approved  by  the  Board  of  Railroad  Commissioners. 
Any  street  railway  company  whose  petition  for  an  original 

location  made  necessary  in  order  to  connect  two  towns  or  cities, 
or  a  city  and  a  town,  has  in  whole  or  in  part  been  granted  or  re- 

fused, or  has  been  neither  granted  nor  refused  in  such  connect- 
ing town  or  city  within  three  months  after  the  filing  thereof, 

may  at  any  time  within  thirty  days  from  such  grant  or  refusal  of 
a  location,  or  of  the  expiration  of  said  three  months,  apply  to  the 
Board  of  Railroad  Commissioners  for  such  location.  If  it  is  found 
that  the  company  has  already  been  granted  locations  for  a  street 
railway  in  two  towns  or  cities  adjoining  the  city  or  town  in  which 
such  location  has  been  asked  for,  and  that  a  location  is  necessary 
to  connect  such  existing  locations,  the  board  may,  if  it  finds  that 
public  necessity  and  convenience  so  recjuire,  grant  a  connecting 
location. 

The  board  of  aldermen  of  a  city  or  the  selectmen  of  a  town  are 
also  given  authority  to  grant  extensions  of  existing  tracks,  subject 
to  the  same  provisions  as  govern  the  granting  of  an  original 
location. 
The  municipal  authorities  may  also  demand  the  removal  or 

change  of  location  of  any  street  railway  tracks  within  the  munic- 
ipal limits.  They  cannot  do  so,  however,  without  the  approval  of 

the  Board  of  Railroad  Commissioners. 
Street  railway  companies  may  provide  cars  for  special  service 

and  may  make  snecial  rates  therefor.  They  are  also  empowered 
to  make  special  rates  for  working  men  and  women  and  for  school 
children,  but  are  not  permitted  to  give  free  tickets  or  passes  ex- 

cept in  a  very  few  cases. 
Provision  is  also  made  for  street  railway  companies  to  pay  half 

the  cost  of  widening  streets  upon  which  their  tracks  are  laid. 
Upon  petition  to  the  Board  of  Railroad  Commissioners,  a  hear- 

ing may  be  given  for  the  purpose  of  revising  and  regulating  the 
fare  charged  by  any  street  railway  company,  but  such  fares  shall 
not  without  the  consent  of  the  company  be  reduced  below  the 
average  rate  of  fare  charged  for  similar  service  by  other  street 
railway  companies. 
The  Boston  Elevated  Railway  Company  is  placed  in  a  class  by 

itself  and  this  act  does  not  apply  to  that  company. 

The  Volunteer  Engineers 

The  Engineers'  Club,  of  374  Fifth  Avenue,  New  York,  is 
sending  out  the  following  letter: 
To  the  Members  of  the  National  Engineering  Societies  and  of  the 

Engineers'  Club. 
Gentlemen — The  first  of  the  three  regiments  of  volunteer  engi- 

neers, which  are  being  recruited  under  authorization  of  Congress, 
has  enlisted  about  1100  men,  and  is  now  in  camp  at  Peekskill, 
N.  Y.  The  first  battalion  may  be  ordered  to  the  front  within  a 
week. 

Many  of  the  officers  are  members  of  the  Engineers'  Clu.j,  and 
of  one  or  more  of  the  national  engineering  societies,  and  all  are 
engineers. 
The  file  is  composed  of  junior  engineers,  artisans,  mechanics 

and  best  grade  of  laborers.  Their  caliber  was  thus  tersely  ex- 
pressed by  the  regimental  quartermaster:  "These  men  have  ex- 
hausted the  regulation  quota  of  large  size  hats  and  small  size 

shoes." 

It  seems  needless  to  point  out  the  relative  efficiency  of  such  a 
brigade  of  engineer-artisan  soldiery  or  to  intimate  that  patriotism 
and  the  advancement  of  the  engineering  profession  may  be  quite 
properly  considered  in  this  connection. 
The  Engineers'  Club,  by  the  unanimous  vote  of  a  largely  attend- 

ed regular  meeting,  and  subsequently  by  its  Board  of  Manage- 
ment, tendered  to  the  regiment,  under  command  of  Col.  Eugene 

Griffin,  a  stand  of  colors,  which  offer  was  promptly  accepted  with 
a  cordial  expression  of  appreciation.  The  flags  will  be  paid  for 
out  of  the  Club's  treasury;  their  cost  may  approximate  $500  and 
presentation  will  be  made  as  soon  as  possible.  The  committee 
appointed  by  the  board  comprise  the  officers  of  the  club  and  the 
chairmen  of  its  general  committees. 
The  enthusiasm  with  which  the  proposal  to  present  the  colors 

has  been  received  is  responsible  for  the  following  suggestion, 
namely:  7 o  make  of  th is  episode  a  general  engineering  function 
in  which  all  persons  connected  with  the  technical  engineering 
societies  may  become  identified. 

This  brigade  should  also  be  outfitted  with  several  appliances  for 
which  no  Government  appropriations  are  now  available  and  for 
which  action  cannot  be  secured  without  serious  delay.  It  is 
especially  desired,  under  the  sanction  of  Col.  Griffin,  to  provide 
portable  electrical  searchlight  equipments.  One  such  apparatus 
can  be  procured,  complete,  in  single  self-contained  units,  for  about 
$3,000.  The  employment  of  a  searchlight  in  the  army  would  be 
a  novelty;  but  its  success  would  be  assured  in  the  hands  of  engi- 

neer officers.  Its  field  of  application  is  wider  than  that  of  the 
navy;  as,  say,  in  bridge  and  track  construction  or  destruction, 
earth  work,  road  making,  repairing,  searching  the  field  for  wound- 

ed, for  use  at  hospitals  in  surgical  operations,  at  headquarters  for 
draughting  and  the  like. 

The  presidents  of  three  of  the  national  societies  have  personally 
signified  their  approval  of  this  undertaking.  But  as  time  is  lim- 

ited and  action  must  be  taken  promptly  to  be  effective,  and  par- 
ticularly as  it  is  not  practicable  at  this  season  to  submit  a  proposal 

for  joint  action  of  the  societies,  the  undersigned  have  assumed 
to  extend  the  scope  of  the  action  originally  contemplated  and 
offer  to  act  as  a  general  committee  for  the  members  of  the  several 
national  engineering  societies  as  well  as  for  the  members  of  and 

in  behalf  of  the  Engineers'  Club. 
Our  judgment  is  that  a  fund  ought  to  be  contributed  whose 

origin  should  be  as  widely  representative  as  possible.  And, 
moreover,  that  if  every  gentleman  who  receives  this  circular  will 
immediately  remit  whatever  amount  may  be  convenient,  whether 
$1  or  $100,  a  sum  will  be  realized  which  will  enable  your  com- 

mittee to  give  fitting  expression,  by  material  evidence,  that  the 
good  will  and  moral  force  of  the  non-combatant  engineers  of 
America  follow  their  active  representatives  at  the  front. 

The  execution  of  this  plan  is  designed  to  illustrate  the  practical 
patriotism  of  engineers  and  the  application  of  modern  engineer- 

ing science  to  the  execution  of  military  work,  and  to  the  amelior- 
ation of  distress  among  the  sick  and  wounded  of  our  army. 

Mr.  O.  F.  Nichols  will  act  as  secretary  and  Mr.  S.  W.  Baldwin 
as  treasurer  of  the  committee. 

Inclosed  herewith  is  a  subscription  blank  and  an  addressed 
envelope.  If  reply  is  made  promptly,  the  committee  will  be  able 
to  have  the  proposed  plant  in  service  within  a  few  weeks. 

Respectfully  submitted  by  the  Volunteer  Regiment  Committee 

of  the  Engineers'  Club,  374  Fifth  Avenue,  New  York. 
John  Thomson, President. 

John  C.  Kafer. A.  G.  Mills, 

Vice-Presidents. 
A.  C.  Rand, 

Treasurer. 
O.  F.  Nichols, 

Secretary. 
S.  W.  Baldwin, 

Chairman  Committee  on  Membership. 
C.  KlRCHHOFF, 

Chairman  Library  Committee. 
Wm.  A.  Rkddtng, 
Chairman  Auditing  Committee. 



45& 
STREET  RAILWAY  JOURNAL. 

[Vol.  XIV.    No.  8. 

New  Equipment  in  Chicago Portable  Lights  in  War  Service 

The  Chicago  City  Railway  Company  is  installing  seventy  new 

"49  C"  Westinghouse  motors,  the  standard  having  been  slightly 
changed  to  suit  special  conditions. 

On  July  9,  at  10  o'clock,  bids  were  opened  by  the  Chicago  City 
Railway  for  100  new  motor  cars,  the  specifications  requiring  that 
they  be  practically  duplicates  of  a  model  on  exhibition  at  the  com- 

pany's shops.  This  car  is  an  improvement  over  anything  now 
running  on  Chicago  roads.  The  seats  are  upholstered  and  plat- 

forms vestibuled  in  front;  the  ventilator  windows  are  moved  by 
levers  at  the  end  and  so  connected  that  one  set  opens  one  way 
and  the  alternating  set  in  the  opposite  direction.  They  can  be  ad- 

justed so  as  to  ventilate  without  producing  draft  in  winter,  and  in 
warmer  weather,  by  turning  in  the  opposite  direction,  will  direct  a 

Since  war  operations  have  begun,  the  Wells  Light  Manufactur- 
ing Company,  of  New  York,  has  been  busy  making  shipments  of 

its  lights  to  various  places  to  meet  the  needs  for  brilliant  and  effi- 
cient illumination  at  fortifications,  for  coast  line  defense,  etc., 

which  they  completely  fill.  This  company  has  also  made  a  large 
consignment  of  its  lights  to  Cuba  within  the  past  few  weeks,  as  the 
Wells  light  has  proven  itself  to  be  one  of  the  very  necessary  out- 

fits of  war. 

Handsome  Cars  for  Dayton,  Ohio 

The  Dayton  &  Western  Traction  Comany,  of  Dayton,  Ohio,  has 
recently  put  in  service  some  handsome  vestibuled  cars,  views  of 

FIG.  1 . — COMBINATION  PASSENGER  AND  BAGGAGE  CAR— DAYTON 

cool  blast  into  the  car.  The  cars  are  all  to  be  painted  green  on 
the  outside,  but  a  system  of  seven  different  shades  will  be  used 
which  gives  a  very  rich  effect.  Inside  the  finish  is  of  natural 

wood,  bird's-eye  maple  and  stained  cherry.  The  John  Stephenson Company  of  New  York  was  the  successful  bidder  for  this  contract 
anil  received  the  order  for  the  entire  100  cars.  Sixty-five  of  the 
bodies  will  be  mounted  on  McGuire  trucks  and  the  remainder 
on  the  new  truck  invented  by  Mr.  Moore,  master  mechanic.  The 
company  is  also  fitting  all  motor  cars  with  vestibules  designed  by 

which  are  shown  herewith.  The  cars  were  built  by  the  G.  C. 
Kuhlman  Company,  of  Cleveland,  and  measure  42  ft.  8  ins.  over 
all.  The  length  of  body  is  32  ft.  and  width  8  ft.  The  seating  ca- 

pacity is  forty-two  passengers. 

The  interiors  are  finished  in  cherry  and  head-linings  in  bird's-eye 
maple,  handsomely  decorated.  The  saloon  contains  wet  hopper 
closets,  as  well  as  ice  water  tanks  for  drinking  purposes.  The 

doors  in  the  car  bodies  are  of  the  double  "twin"  style.  Those  in 
the  vestibules  are  of  the  folding  pattern,  there  being  two  pairs  for 

FIG.  2.— PASSENGER  CAR— DAYTON 

Mr.  Moore;  these  do  not  inclose  the  platform  entirely,  extending 
only  across  the  front:  they  are  of  glass  set  in  substantial  wooden 
frames,  and  immovable  except  for  a  door  about  2^/2  ft.  square 
in  front  of  the  motorman.  A  canvas  accordion  connection  fastens 
the  top  of  the  vestibule  to  the  hood  of  the  car,  allowing  for  move- 

ment between  the  two.  The  cost  of  the  vestibule  complete  is 
about  seven  dollars.  It  is  believed  that  these  vestibules  will  at- 

tract many  smokers,  who  would  otherwise  go  by  the  elevated  or 
steam  lines  in  cold  weather.  In  the  repair  shops  there  has  re- 

cently been  installed  a  bending  roll  for  curving  rails,  and  which 
has  reduced  the  cost  of  rail  bending  from  thirteen  cents  to  one 
cent  per  foot. 

each  vestibule.  Each  car  post  is  connected  with  a  push  button  for 
signaling-  the  conductor. 

The  outside  bronze  window  guards  are  arranged  in  sections, 
three  to  each  side  of  a  car,  and  are  made  to  lift  out  in  order  to 
wash  the  windows.  The  ventilators  are  arranged  to  swing  in  sec- 

tions. Each  section  consists  of  six  ventilators,  which  are  ar- 
ranged to  open  and  close  with  a  worm  and  gear  frame.  This 

worm  and  gear  arrangement  was  recently  invented  by  G.  C.  Kuhl- 
man, and  has  already  proven  itself  very  popular. 

The  glass  in  these  cars  is  all  laid  in  rubber  cushions.  The  seats 
were  furnished  by  the  Hale  &  Kilburn  Company,  have  bronze 
ends  and  are  covered  with  a  wine  colored  Moroccoline.   The  cen- 
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ter  aisle  is  covered  with  cocoa  matting.  All  trimmings  about  the 
cars  are  of  solid  bronze,  highly  polished.  The  curtains  were  fur- 

nished by  the  E.  T.  Burrowes  Company,  of  Portland. 
The  floors  of  the  vestibules  are  7  ins.  lower  than  that  in  the 

car  bodies.  This  makes  it  very  convenient  for  passengers  enter- 
ing' and  leaving  the  car.  Another  important  feature  of  the  car 

body  is  the  care  taken  in  its  construction  and  in  that  of  the  vesti- 
bule to  prevent  sagging  at  any  point.  The  cars  are  painted  a  solid 

color  of  Ensign  Blue,  with  lettering,  striping  and  scroll  work  in 
gold,  a  beautiful  and  striking  combination. 

The  cars  are  mounted  on  the  No.  14A  "extra  strong"  double 
I  ruck  built  by  the  Peckham    Truck    Company.    This    truck  is 

Axle  and  Wheel  Tests 

A  pamphlet  of  especial  interest  to  tramway  managers  has  re 
cently  been  issued  by  the  New  York  Car  Wheel  Works  of  Buffalo, 
N.  Y.,  showing  tests  on  wheels  of  special  quality  made  by  them 
and  comparative  tests  on  the  special  axles  they  furnish  for  electric 
service  and  the  standard  axle  used  by  the  railroads  in  this  coin- 
try.  The  axles  were  tested  for  elasticity  by  bending  them  an  inch 
out  'if  line  and  allowing  them  to  spring  back  and  then  measuring 
the  permanent  set,  and  111  every  test  their  axle  for  electric  service 
showed  the  better  results.  The  same  axles  were  then  bent  cold 
until  the  ends  touched  with  no  sign  of  fracture,  showing  conclu- 

FIG.  3. — HA  EXTRA  STRONG  HIGH  SPEED  DOUBLE  TRUCK— DAYTON 

similar  in  general  construction  to  the  Peckham  No.  14A  double 
truck  described  in  the  STREET  Railway  Journal  for  February, 
1898,  except  that  it  is  made  stronger  and  heavier  to  adapt  it  to 
heavy  interurban  work.  The  journal  boxes  are  M.  C.  B.  type  and 
sufficiently  large  for  4-in.  journals. 

As  will  be  remembered,  the  truck  contains  a  center  bearing 
swivel  bolster,  with  three  sets  of  springs  or  cushions  between  the 
car  body  and  the  truck.  The  bolster  is  composed  of  channel  irons 
and  is  carried  on  a  spring  plank  by  means  of  a  spring  system,  con- 

sisting of  half  elliptic  and  two  spiral  nest  springs.  The  spring 
plank  is  supported  by  four  links  through  the  medium  of  square 
rubber  cushions  which  take  up  the  vibration  transmitted  from  the 
track  to  the  truck  frame  and  deaden  the  sound  caused  by  the  suc- 

FIG.  4.— INTERIOR  OF  LONG  CAR— DAYTON 

cessive  blows  of  the  wheel  upon  the  inequalities  of  the  track. 
The  truck  frame  is  the  standard  Peckham  form  of  double  upper 
and  single  lower  bar,  forming  a  cantilever  bridge  truss. 

This  truck  is  also  used  on  the  cars  of  the  St.  Louis,  Belleville 
&  Suburban  Railway,  described  elsewhere  in  this  issue,  and  upon 
a  number  of  other  roads,  and  is  giving  satisfaction  for  heavy 
high-speed  interurban  electric  railway  service. 

sively  that  the  strength  and  toughness  of  the  axle  were  equal  t.> 
its  elasticity. 

The  tests  that  were  made  on  wheels  were  made  particularly  to 
demonstrate  the  strength  that  this  company  is  able  to  obtain  by 
the  use  of  special  irons  in  their  mixtures,  and  the  very  remarkable 
results  obtained  demonstrated  the  advance  that  they  had  made  in 
this  very  essential  quality  in  a  wheel. 
The  wheel  now  used  in  electric  service  is  so  designed  that  it 

combines  maximum  strength  with  the  greatest  lightness  of  section 
possible,  and  the  New  York  Car  Wheel  Works,  by  increasing  the 
strength  of  their  wheels,  show  their  appreciation  of  the  greater 
demand  being  made  upon  them  by  the  increase  in  weight  and 
speed  of  electric  cars. 

A  Fine  Parlor  Car 

The  accompanying  illustrations  show  exterior  and  interior 

views  of  a  directors'  car  recently  built  for  the  Conev  Island  and 
Brooklyn  Railroad  by  the  J.  G.  Brill  Company.  An  unusual 
amount  of  care  was  expended  not  only  in  design,  but  in  construc- 

tion and  decoration.  The  body  of  the  car  is  a  dark  green  relieved 
with  gold.    The  hardware  throughout  is  solid  bronze. 

The  following  are  the  leading  points:  Length  over  end  panels, 
25  ft.;  length  over  dasher  rail,  36  ft.;  length  of  platforms,  5  ft. 

FIG.  1.— INTERIOR  OF  PARLOR  CAR— BROOKLYN 

6  ins.,  which  gives  ample  width  for  seats,  ice-box,  etc.  The  steps 
are  at  the  diagonally  opposite  corners.  The  width  of  the  car 
over  all  is  8  ft.,  and  the  height  from  -track  over  trolley  board  is 
11  ft.  4V,  ins.  The  body  is  finished  with  round  corners  .rind  the 
end  sash  is  bent  to  conform  to  the  sweep.  As  shown  by  the  re- 

flection, the  glass  in  this  sash  was  a  very  perfect  piece  of  bending. 
The  grill  work  around  the  platforms  is  particularly  artistic. 
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The  car  is  mounted  on  a  pair  of  Maximum  Traction  Trucks. 
These  have  Westinghouse  No.  49  motors.  The  wheels  are  33  and 
20  ins.  in  diameter.  The  inside  finish  of  the  car  is  quartered  oak 
highly  polished.  There  are  two  single  doors  at  each  end  of  the 
car.  They  are  24  ins.  wide.  There  are  five  windows  on  a  side,  of 
polished  plate  glass;  they  are  arranged  to  raise  3^2  ins. 
The  seating  of  the  car  is  furnished  by  twenty  wicker  chairs 

with  plush  cushions.  There  are  four  card  tables,  as  "shown  in  fore- 
ground of  the  interior  view.  These  fold  and  stow  behind  mov- 

able panels  under  the  windows.    In  the  corner  is  a  movable  buf- 

The  accompanying  illustration  shows  the  appearance  of  the  works 
as  they  now  are. 
When  the  tracks  of  the  N.  Y.,  N.  H.  &  H.  R.  R.  were  recently 

elevated,  it  became  necessary  to  make  extensive  changes  in  the 
arrangement  of  these  works,  which  are  adjacent.  Among  other 
alterations,  the  location  of  the  boiler  plant  was  changed  to  a 
point  so  far  distant  from  the  chimney,  which  had  produced  the 
draft,  that  its  further  use  was  precluded.  This  condition  proved, 
however,  a  most  excellent  opportunity  for  the  introduction  of  me- 

chanical draft,  in  the  success  of  which  this  company  has  been 

FIG.  2— PARLOR  CAR— BROOKLYN 

fet.  The  floor  is  of  parquetry  covered  by  a  loose  Wilton  carpet. 
There  are  electric  bells  and  lights,  together  with  an  electric 
heater.  Taken  altogether,  the  car  is  a  fine  example  of  palace  con- 

struction applied  to  street  railway  work. 
It  is  stated  that  the  company  proposes  to  run  a  line  of  parlor 

cars  regularly  to  and  from  Coney  Island  and  the  New  York  end 
of  the  Brooklyn  Bridge. 

 -gg.  •»»  a   
Mechanical  Draft  in  Manufacturing:  Establishments 

The  chimney  has  so  long  stood  as  one  of  the  evidences  of  the 

existence  of  a  manufacturing  plant  "that  it  surprises  one  to  look out  on  a  vast  area  of  buildings  evidently  devoted  to  manufacturing 
purposes,  and  not  see  the  tall  shaft  of  brick  pointing  heavenward 

deeply  interested.  Accordingly,  a  Sturtevant  fan  was  installed  on 
top  of  the  boilers,  the  gases  drawn  through  it  and  discharged 
through  a  short  stack  extending  but  a  few  feet  above  the  top  of  the 
boiler  house.  The  arrangement  is  simple,  economical  and  conven- 

ient. Above  all,  it  forcibly  illustrates  the  adaptability  of  this 
method. 
One  of  the  incidentals  of  economy,  independently  of  the  less  first 

cost  of  the  mechanical  draft  apparatus,  has  been  the  gain  in  floor 
area  on  the  floors  through  which  the  chimney  passed.  The  fan 
occupies  no  valuable  space,  being  located  on  top  of  the  boilers, 
and  no  expensive  foundations  were  required. 

Although  the  present  stack  does  not  extend  above  the  level  of 
the  surrounding  buildings,  no  inconvenience  has  resulted  there- 

from.   In  fact,  smoke  is  scarcely  ever  visible,  and  then  only  for 

FIG.  1. — BUILDINGS  EQUIPPED  WITH  MECHANICAL  DRAFT FIG.  2.— TOP  OF  STACK 

and  usually  capped  with  a  cloud  of  smoke.  The  chimneyless  estab- 
lishment of  the  B.  F.  Sturtevant  Company,  at  Jamaica  Plain, 

Mass.,  however,  serves  to  awaken  such  surprise,  for  it  is  equipped 
with  a  mechanical  draft  plant,  and  the  otherwise  useless  chimney 
has  just  been  torn  down  for  the  sake  of  the  bricks  it  contained. 

an  instant,  the  positive  and  ample  supply  of  air  resulting  from  the 
operation  of  the  fan  serving  to  promote  perfect  combustion.  By 
means  of  a  special  automatic  device  the  speed  of  the  fan  is  exactly 
regulated  to  the  requirements  of  the  fire,  and  the  steam  pressure  is 
maintained  absolutely  constant. 
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G.  E.-58  Narrow  Gage  Motor 

The  operation  of  a  narrow  gage  road  demands  a  railway  motor 
occupying  a  more  restricted  space  than  one  built  for  standard 
gage  roads,  while  giving  the  same  power.  The  General  Electric 
,Company  has  manufactured  narrow  gage  motors  for  some  time 
past,  and  many  are  in  actual  service.  One  type  of  narrow  gage 
motor  now  built  is  the  G.E.-58,  which  resembles  in  outer  ap- 

pearance the  standard  gage  motor,  and  has  an  output  of  37  h.p., 
based  on  the  standard  General  Electric  rating,  i.  e.,  a  maximum 
rise  of  75  degs.  C.  in  the  temperature  of  the  windings  after  a  run 
of  one  hour  at  rated  load,  the  temperature  of  the  surrounding  air 
not  exceeding  25  degs.  C.  This  motor  is  built  for  comparatively 
heavy  service,  in  which  the  G.E.-52  motor  would  be  too  light,  and 
is  especially  desirable  in  cases  of  combined  city  and  interurban 
service,  with  moderately  high  speeds  and  heavy  traffic.  While  de- 

signed for  a  minimum  gage  of  1  meter  (39J4  ins.),  the  G.E.-58  may- 
be used  with  wider  gage  roads. 
The  magnet  frame  is  made  of  soft  steel  of  high  magnetic  per- 

meability, cast  in  two  bowl-shaped  halves.  The  frame  is  divided 
in  a  horizontal  plane,  and  the  two  parts  when  bolted  together 
completely  inclose  and  protect  the  armature,  commutator,  brush- 
holders  and  field  coils.  Extension  pieces  are  cast  on  the  top  at 
each  end,  and  extend  over  and  partly  inclose  the  car  axle.  To 
the  under  side  of  these  extension  pieces  are  bolted  the  axle  bearing 
caps,  bored  out  to  support  and  inclose  the  axle  linings.  The 
armature  supports  are  made  by  bolting  the  bearing  caps  to  the 
under  side  of  the  top  frame  at  each  end  and  boring  them  to  re- 

ceive the  linings.    The  bottom  frame  is  secured  to  the  top  frame 

FIG.  1 . — MOTOR  CLOSED 

working  into  the  motor  frame.  The  support  for  the  upper  half 
of  the  armature  shaft  lining  is  cast  as  a  part  of  the  upper  half  of 
the  frame,  and  is  provided  with  a  large  cored  recess  between  the 
inner  end  of  the  lining  and  motor  frame.  This  space  is  utilized  for 
a  thrust  collar  so  designed  that  its  outer  edge  acts  as  an  oil  guard 
and  turns  in  the  recess  between  the  motor  frame  and  the  bearings. 
The  support  for  the  lower  half  of  the  lining  is  a  cap  bolted  to  the 
upper  frame  in  such  a  way  as  not  to  inclose  the  lower  half  of 
the  oil  guard,  thus  allowing  free  egress  for  the  lubricant  after  it 
has  passed  through  the  bearing.  The  axle  bearing  linings  arc- 
similar  to  the  armature  bearing  linings,  and  are  8  ins.  in  length 
and  of  the  required  diameter  to  fit  the  car  axle.  The  upper  sup- 

ports for  these  linings  are  cast  with  the  upper  frame;  the  lower 
supports  are  caps  bolted  to  the  upper  support.  All  bearings  on 
the  motor  are  provided  with  grease  boxes  and  oil  cellars  of  suffi- 

cient capacity  for  thorough  lubrication.  The  grease  boxes  are 
cast  with  the  upper  frame  and  are  covered  with  Hanged  lids  held 
down  by  springs  to  exclude  the  dust  and  dirt.  Oil  cellars  of 
ample  capacity  are  provided  in  the  bearing  caps.  The  oil  is  fed 
by  felt  wicks  or  wipers,  which  come  in  contact  with  the  shaft 
through  holes  cut  in  the  linings. 

The  motor  has  four  field  coils,  two  in  each  frame,  placed  at 
an  angle  of  45  degs.  from  the  split  and  held  in  place  by  pressed 
steel  flanges,  or  spool  holders,  clamped  by  projections  on  the  lam- 

inated pole  pieces.  The  pole  pieces  are  held  in  place  by  through 
bolts  with  nuts  on  the  outside  of  the  frame,  the  coils  being  placed 
in  position  when  the  pole  pieces  are  bolted  to  the  frame.  The 

FIG.  2. — MOTOR  OPEN 

by  bolts  so  hinged  that  when  the  rear  bolts  are  removed  the  lower 
frame  will  swing  down,  exposing  the  armature  and  field  coils  for 
inspection  and  cleaning.  In  this  position  the  bottom  of  field  coils 
may  be  easily  taken  out,  while  by  removing  the  armature  caps 
and  the  bottom  half  of  the  gear  case  the  armature  and  top  field 
coils  may  be  easily  removed. 
A  large  opening  is  provided  in  the  top  frame  just  over  the 

commutator,  through  which  the  commutator,  brush-holders  and 
brushes  can  be  inspected  and  worn-out  brushes  replaced.  Through 
the  same  opening  it  is  possible  to  remove  the  brush-holder  yoke 
and  brush-holder  bodies.  A  malleable  iron  cover  is  securely  held 
in  place  over  this  opening  by  an  adjustable  cam  locking  device, 
and  is  easily  and  quickly  removed.  A  hand  hole,  fitted  with  a 
gasket  and  cover  plate,  is  provided  in  the  bottom  frame,  directly 
under  the  commutator,  permitting  easy  access  to  the  bottom  of 
the  motor  for  inspection  and  removal  of  foreign  substances. 

Appreciating  that  the  renewal  of  linings  is  frequently  the  prin- 
cipal item  of  maintenance  cost  of  a  motor,  particularly  when  de- 

signed within  the  limitations  of  narrow  gage,  much  attention  has 
been  given  to  the  design  of  the  linings  and  the  bearings.  The 
armature  bearing  linings  are  made  of  machined  cast  iron  with 
3-16  in.  Babbitt  metal  swaged  hard  and  bored  to  the  proper  size 
to  fit  the  shaft.  The  bearing  of  the  commutator  end  is  2^  ins.  x 
65-16  ins.,  and  on  the  pinion  end  3  ins.  x  7%  ins.  The  supports 
for  the  linings  are  constructed  on  the  outboard  plan,  which  ren- 

ders the  bearings  easily  accessible  and  prevents  oil  or  grease  from 

field  coils  are  wound  with  round  wire  insulated  with  asbestos, 
and  are  substantially  insulated  over  all  with  wrappings  of  var- 

nished cloth  and  tape.  The  insulation  between  field  coils  and 
motor  frame  is  tested  by  5000  volts  alternating — sufficient  to  thor- 

oughly prove  the  quality  of  the  insulation.  The  field  coil  leads 
are  brought  out  through  the  frame  in  a  convenient  manner  for 
connecting  to  the  car  wiring,  and  it  is  not  necessary  to  discon- 

nect any  leads  inside  of  the  motor  frame  when  dropping  the  lower 
half  for  cleaning. 

The  armature  is  of  the  well-known  ironclad  type,  and  is  14^  ins. 
in  diameter,  with  a  spread  of  6l  >  ins.  The  core  is  built  up  of  well 
annealed  laminations,  and  is  assembled  directly  on  the  shaft. 
There  are  thirty-three  slots,  and  each  slot  contains  three  coils, 
collected  together  and  insulated  so  as  to  form  one  triple  coil. 
Hence  there  are  thirty-three  triple  coils  connected  with  ninety- 
nine  commutator  bars.  A  small  number  of  coils  is  of  especial  ad- 

vantage when  an  armature  has  to  be  repaired,  and  the  method  of 
forming  the  coils  into  groups  of  three  admits  of  substantial  in- 

sulation of  high  quality.  The  insulation  of  the  coils  consists  of 
specially  prepared  tape  and  cloth,  which  has  high  insulating  qual- 

ities and  is  impervious  to  moisture.  When  the  coils  are  in  place 
on  the  armature  core  they  will  withstand  without  injury  a  high 
potential  test  of  2500  volts  between  the  windings  and  core.  The 
terminals  of  each  coil  are  brought  directly  into  the  commutator 
segments  and  soldered  so  as  to  properly  connect  the  armature 
coils,  and  at  the  same  time  form  the  connections  between  the 
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armature  windings  and  the  commutator.  The  end  windings  are 
effectually  protected  from  mechanical  injury  and  carbon  dust 
by  the  metal  core  heads  and  by  a  canvas  dressing.  The  coils  are 
held  in  place  in  the  slots  and  on  the  ends  by  tinned  steel  wire 
bands,  held  together  by  clips,  and  securely  soldered. 

The  commutator  is  10  ins.  in  diameter.  Its  segments  are  a¥& 
ins.  long,  with  a  wearing  depth  of  1  in.,  and  are  insulated  from 
the  shell  by  cone  clamping  insulations  of  the  best  quality  of 
pressed  mica.  The  segments  are  of  the  highest  grade  drawn  cop- 

per, of  uniform  hardness,  and  are  slotted  at  the  back  for  the 
armature  leads.  The  mica  between  the  segments  is  of  a  some- 

what softer  quality  than  that  used  in  the  clamping  insulations,  to 
insure  an  even  wear  with  the  copper  segments.  The  completed 
commutator  is  tested  by  500  volts  between  segments  and  shell 
and  500  volts  between  adjacent  segments.  Particular  attention  has 
been  given  to  the  matter  of  commutation,  and  under  normal  con- 

ditions the  commutator  will  run  with  practically  no  sparking. 
The  brush-holders  of  cast  brass  are  constructed  to  receive  two 

carbon  brushes  per  holder.  The  brushes  are  I-V8  ins.  x  2^  ins.  x 
l/2  in.  They  slide  in  finished  ways,  and  are  held  in  place  against 
the  commutator  by  independent  pressure  fingers,  which  give  a 
uniform  pressure  to  the  brushes  throughout  their  entire  working 
range.  The  brush-holders  are  clamped  to  a  hardwood  yoke,  care- 

fully treated  with  a  moisture-proof  insulating  compound.  The 
brush-holder  yoke  is  bolted  to  the  top  magnet  frame,  and  is  so  ar- 

ranged that  it  may  be  removed  through  the  opening  in  the  frame 
over  the  commutator.  All  the  leads  from  the  motor  to  the  car 
body  are  brought  out  through  the  rubber  bushed  holes  in  the 
magnet  frame  at  the  front  of  the  motor,  thus  facilitating  wiring  of 
the  car. 

G.E.-58  motors  are  adapted  to  nose,  yoke  or  side  bar  suspension. 
The  yoke  suspension  is  especially  recommended,  as  the  weight  of 
the  motor  is  carried  on  springs  placed  upon  the  side  of  the  truck 
frame.  Lugs  are  cast  on  the  upper  magnet  frame,  to  which  the 
suspension  bar  is  bolted;  the  lower  half  may,  therefore,  be  swung 
down  into  the  pit  without  disturbing  the  upper  half,  which  remains 
suspended  from  the  axle  and  yoke.  When  the  motor  is  mounted 
on  33-in.  wheels,  the  clearance  between  the  bottom  of  the  motor 
frame  and  the  top  of  the  rails  is  4*4  ins. ;  the  clearance  between 
the  bottom  of  the  gear  case  and  the  top  of  the  track  is  4I/4  ins. 
The  motor  without  gear  or  gear  case  weighs  1865  lbs.,  and  com- 

plete, with  both  gear  and  gear  case,  weighs  2150  lbs. 

Duplex  Trolley  Base 

The  trolley  base  shown  in  the  accompanying  illustration  was 
invented  by  a  mechanic  who  for  many  years  has  been  employed  in 
the  repair  shops  of  a  prominent  electric  railway  company.  The 
device  is  known  as  the  Moyer  duplex  trolley  base.  A  number  of 
these  bases  have  been  in  constant  use  for  the  past  six  months  and 
have  withstood  all  the  tests  made  under  every  possible  condition 
of  hard  service  in  a  highly  satisfactory  and  successful  way. 

The  base  is  made  of  carefully  selected  material,  and  the  various 
parts  are  strong  and  designed  to  meet  severe  wear  and  tear.  It 
swings  on  a  pivotal  pin  and  is  sensitive  to  every  deflection  of  the 
trolley  as  it  follows  the  line,  and  it  can  be  used  where  bridges  and 
arches  bring  the  wire  to  within  70  ins.  of  the  roof  of  the  car.  The 
two  distinct  sets  or  pairs  of  coil  extension  springs  can  be  easily 

DUPLEX  TROLLEY  BASE 

adjusted  and  regulated,  permitting  the  stretch  of  spring  to  be 
taken  up  and  corrected  when  necessary.  The  springs  used  are 
sufficiently  strong  to  maintain  a  tension  of  1400  lbs.  at  the  foot 
of  the  pole,  and  this  provides  a  reliable  contact  under  all  condi- 

tions between  trolley  and  line.  By  a  simple  mechanism  the  re- 
serve duplex  set  of  springs  can  be  put  into  immediate  service  by 

swinging  the  base  round  into  position.  When  not  in  use.  the 
duplex  springs  are  always  in  readiness  to  take  up  any  sudden  ten- 

sion that  may  be  put  upon  them;  the  jumping  of  the  trolley  from 
the  wire,  releasing  the  pole,  brings  them  into  action  as  soon  as  the 
pole  swings  forward  and  is  past  the  perpendicular,  and  the  springs 
without  sudden  check  or  jar  restrain  and  lessen  the  force  of  the 

blow  which  the  pole  would  otherwise  give  to  any  interposing  ob- 

ject. 

Patents  for  this  device  have  been  applied  for  in  the  United 
States  of  America,  Canada  and  all  the  important  countries  of  the 
world.  F.  Conlin,  who  has  an  office  in  New  York  City,  is  gen- 

eral selling  agent. 
  »  n  »  

Sand  Boxes  for  Electric  and  Cable  Cars 

The  Ham  Sand  Box  Company,  of  Troy,  N.  Y.,  has  recently 
brought  out  a  new  sand  box  which  embodies  a  number  of  novel 
features.  This  device  is  known  as  the  Ham  sand  box,  style  4,  and 
is  designed  to-be  located  inside  the  car,  free  from  danger  of  flying 
water  and  ice.  The  spout  and  lever  project  through  one  hole  in 
the  floor  of  the  car  and  the  lever  connections  can  be  easily  made, 
as  shown  in  the  accompanying  illustration.  The  parts  are  few  in 
number  and  the  motion  is  direct.  The  pressure  of  the  foot  pushes 
the  hoe  to  the  rear  of  the  box  and  a  spring  draws  it  forward  and 
delivers  the  required  nuantity  of  ̂ n^d.      Th°  force  required  is 

SAND  BOX  FOR  ELECTRIC  AND  CABt  E  CARS 

slight  and  the  delivery  of  sand  is  positive.  By  alternately  pressing 
and  releasing  the  spring  a  continuous  but  small  stream  of  sand 
can  be  delivered  to  the  rail  and  this  feature  will  be  found  of  great 
advantage  in  hill  climbing.  The  sand  flows  only  when  the  lever 
is  in  motion  and  waste  is  therefore  impossible. 

The  principal  points  that  the  manufacturers  call  attention  to  in 
this  box  are  the  following:  It  has  no  valve  or  worm  mechanism; 
it  will  not.  leak;  the  outflow  of  sand  is  completely  controlled;  the 
sand  spout  is  not  connected  with  the  sand  chamber  and  water 
cannot  be  driven  up  the  spout  to  wet  the  sand,  neither  can  damp- 

ness draw  into  the  box;  it  is  very  simple,  having  but  few  parts. 

Meeting  of  the  Canadian  Electrical  Association 

The  Canadian  Electrical  Association,  the  pioneer  organization 
of  its  kind  in  Canada,  held  its  regular  annual  meeting  in  Montreal 
on  June  29.  At  the  morning  session  the  association  was  wel- 

comed to  the  city  by  the  Mayor,  after  which  John  Yule,  of  Guelph. 
the  president  of  the  association,  delivered  the  customary  presiden- 

tial address.  Papers  were  read  by  A.  A.  Wright,  of  Renfrew, 
Ont..  on  "How  to  Overcome  Some  of  the  Difficulties  Encountered 
by  Central  Station  Men";  by  L.  D.  W.  Magie  on  "Electrical  Util- 

ization of  Water  Powers,"  and  by  W.  T.  Bonner  on  "A  Plea  for 
the  Introduction  of  Goods  Traffic  on  Our  Suburban  Tramways." 
The  papers  were  fully  discussed,  that  of  Mr.  Bonner's  especially receiving  the  closest  attention  from  the  delegates. 

Several  other  sessions  of  the  association  were  held  and  the 
members  and  visitors  enjoyed  a  number  of  pleasant  outings  and 
excursions  which  were  arranged  by  their  Montreal  friends. 

Recent  Patent  Decision 

The  Thomson-Houston  Electric  Company  has  been  successful 
in  its  suit  against  John  George  Buehler,  Frank  H.  Piatt  and  the 
Columbia  Machine  Works,  for  alleged  infringement  of  letters 
patent  No.  424,695  for  improvements  in  suspended  switches  in 
traveling  contacts  for  electric  railways,  which  was  granted  to  Chas. 
J.  Van  Depoele  on  April  1,  1890.  The  court  grants  the  plaintiff 
an  accounting  and  also  an  injunction  restraining  the  defendants 
from  making,  using  or  selling  any  of  the  apparatus  covered  by  this 

patent. 
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Guide  to  Columbus 

The  Columbus  (Ohio)  Street  Railroad  Company  has  recently 
issued  an  exceedingly  artistic  and  valuable  pamphlet  giving  the 

principal  points  of  interest  in  the  city  of  Columbus,  and  contain- 
ing directions  as  to  the  most  desirable  way  and  means  of  reach- 
ing them.  The  pamphlet  is  fully  illustrated  with  views  of  the 

principal  buildings  and  the  most  important  places  in  and  near  the 
city,  and  an  outline  map  shows  the  relative  location  of  all  points 

to  Capitol  Square.  This  map  also  shows  the  street  railway  sys- 
tem of  the  city  and  the  best  line  to  take  to  reach  any  particular 

spot.  The  pamphlet  is  one  of  the  best  examples  that  have  ap- 
peared for  some  time  of  the  up-to-date  methods  employed  by 

street  railway  companies  for  attracting  and  creating  travel. 

Decision  in  the  Van  Depoele  Trolley  Case 

In  the  United  States  Circuit  for  the  Southern  District  of  New 
York,  a  decision  upon  final  hearing  was  rendered  by  Judge  La- 
combe  in  the  case  of  the  Thomson-Houston  Electric  Company  vs. 
the  Union  Railway  Company,  of  New  York,  and  the  Walker 
Company,  for  the  infringement  of  the  Van  Depoele  trolley  pat- 

ents. It  will  be  remembered  that  the  Circuit  Court  of  Appeals 
held  that  claims  6,  7,  <S,  12  and  16  of  this  patent  were  null  and  void, 
and  the  present  suit  was  upon  claims  2  and  4.  Judge  Laeoinbc 
decides  that  the  ruling  of  the  higher  court  upon  the  validity  of  the 
patent  covers  claims  2  and  4  as  well  as  the  others,  and  that  as  to 
these  claims  also,  therefore,  the  patent  cannot  be  sustained. 
Judgment  is  accordingly  rendered  for  the  defendants. 

American  Cars  in  Manila 

In  view  of  recent  events,  it  is  interesting  to  note  that  all  of  the 
street  cars  in  the  city  of  Manila,  the  capital  of  the  Philippine  Isl- 

ands, were  made  in  America.  The  cars  were  built  by  the  J.  G. 
Brill  Company,  of  Philadelphia,  and  are  shown  in  the  accompany- 

ing illustrations.  The  closed  bodies  are  12  ft.  over  all,  and  weigh 
about  2700  lbs.;  the  open  cars  are  13  ft.  0  in.  long  over  dashers 
and  have  a  seating  capacity  of  twenty  passengers. 

These  cars  are  drawn  by  Philippine  horses,  which  are  about  the 

Well  Known  Arc  Lamp 

In  the  accompanying  illustration  is  shown  the  Monarc  inclosed 
arc  lamp,  which  is  manufactured  by  Albert  &  J.  M.  Anderson 
Manufacturing  Company,  of  Boston,  Mass.  This  lamp  is  but  22 
ins.  over  all  and  in  designing  it  to  occupy  this  small  space  noth- 

ing in  the  way  of  strength,  ample  insulation  or  large  radiating 

FIG. -CLOSED  CAR — MANILA OPEN  CAR— MANILA INCLOSED  ARC  LAMP 

size  of  a  Newfoundland  dog,  and  it  was  therefore  necessary  to 
make  them  extremely  light,  and  at  the  same  time  of  the  rec|uired 
strength.  These  equipments  have  been  in  service  for  some  time 
and  have  given  entire  satisfaction.  The  street  railway  company  is 
known  as  the  Transvias  de  Filipinas. 

Self  Locking  Hanger 

A  new  type  of  hanger  in  which  the  cap  is  in  a  sense  self-locking 
has  recently  been  brought  out  by  the  Electric  Railway  Equipment 
Company,  of  Cincinnati,  Ohio.  The  general  construction  of  the 
hanger  is  shown  in  the  engravings  herewith.  As  will  be  seen,  the 
hanger  is  in  several  parts,  consisting  of  an  insulated  bolt,  bell  and 
cap.  The  thread  on  the  bolt  by  which  it  is  attached  to  the  ear  is 
made  right  handed  and  that  on  the  cap  is  left  handed.    The  result 

PARTS  OF  SELF-LOCKING  HANGER 

is  that  when  the  bolt  starts  to  work  loose  it  tightens  the  cap,  mak- 
ing it  impossible  for  that  to  become  loose.  The  upper  part  of  the 

insulation  on  the  bolt,  as  shown  in  the  third  engraving,  is  serrat- 
ed, and  a  hanger  with  corresponding  radial  teeth  is  placed  between 

the  upper  end  of  the  bolt  and  cap,  as  shown  at  L  in  the  cut.  This 
helps  to  keep  the  insulated  bolt  in  place.  The  New  York  agent 
for  the  Electric  Railway  Equipment  Company  is  Elmer  P.  Morris. 

surface  for  the  resistance  has  been  sacrificed.  Special  attention 
has  also  been  given  in  making  this  lamp  to  providing  good  facilities 
for  cleaning  and  trimming.  The  magnets,  and  in  fact  all  the  dif- 

ferent parts,  can  be  readily  removed  and  replaced.  The  shape  of 
the  inner  globe  has  been  adopted  after  many  experiments  and  the 
arc  is  so  thoroughly  inclosed  that  the  combustion  of  carbon  is  re- 

duced to  a  minimum. 
The  Monarc  lamp  burns  150  hours  and  is  adapted  for  use  on 

street  railway  circuits.  Owing  to  its  simplicity  of  construction 
and  the  fact  that  all  mechanical  details  have  been  carefully  worked 
out,  the  manufacturers  claim  that  there  is  the  least  possible  de- 

terioration through  wearing  of  parts. 

The  First  Regiment  Volunteer  Engineers  at  Peekskill 

The  recruiting  of  the  First  Regiment  of  the  United  States  Vol- 
unteer Engineers  by  Col.  Eugene  Griffin  was  completed  early  in 

July,  and  the  drill  of  the  men  has  been  actively  going  on  ever 
since.  In  private  letters  and  conversation.  Col.  Griffin  says  that 
never  in  his  army  experience  has  he  seen  a  force  of  men  take 
hold  of  drill,  and  in  fact  of  any  kind  of  work,  with  as  much  spirit, 
energy  and  endurance  as  this  regiment  at  Peekskill.  They  have 
drilled  regularly  six  hours  a  day,  and  in  many  cases  bodies  of 
the  men  have  gone  to  their  officers  to  ask  for  additional  drill  out- 

side these  regular  hours,  so  anxious  are  they  to  become  perfected 
in  all  essential  movements  as  rapidly  as  possible.  Major  Louis 
Duncan,  more  commonly  known  as  Prof.  Eouis  Duncan,  of  Johns 
Hopkins  University,  is  also  at  Peekskill  in  charge  of  his  battalion 
in  Col.  Griffin's  regiment.  On  July  27,  the  Engineers  regiment 
was  ordered  to  Porto  Rico. 

Engines  for  London 

The  Westinghouse  Machine  Company  is  now  building  ten 
3000-h.p.  engines,  to  be  direct-connected  to  2000-h.p.  dynamos 
built  by  the  Westinghouse  Electric  &  Manufacturing  Company, 
for  the  Metropolitan  Electric  Light  &  Supply  Compauy  of  London. 
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Large  Power  Transmission  Plant  at  the  Sault  Ste.  Marie 

The  Union  Carbide  Company,  whose  works  for  the  manufac- 
ture of  calcium  carbide  will  be  located  at  Sault  Ste.  Marie,  has  re- 

cently awarded  to  the  Walker  Company,  of  Cleveland,  Ohio,  what 
is  said  to  be  the  largest  order  for  electrical  apparatus  of  the  al- 

ternating type  ever  placed  at  one  time.  The  order  consists  of 
twenty  500-h.p.  alternating  generators,  single-phase,  60  cycles,  to 
deliver  a  current  of  2500  amps,  at  200  volts.  Besides  these  there 
will  be  five  100-h.p.  direct-current  generators  as  exciters  and  a 
complete  switchboard  for  all  these  machines.    The  plant  will  be 

ling  them  to  be  drilled  and  countersunk  like  a  solid  mass  of  iron. 
The  pole  pieces  before  drilling  are  shown  in  Fig.  3.  It  is  to  be 
noted  that  the  polar  surface  is  sloped  away  from  the  armature  coil 
at  the  tips,  thus  shading  the  magnetic  field  and  rendering  the 
current  wave  less  jagged.  The  winding  on  the  pole  pieces  con- 

sists of  flat  copper  ribbon,  wound  edge  on  with  shellacked  paper 
between.  The  winding  is  a  somewhat  difficult  one  to  accomplish, 
but  the  bending  is  readily  done  by  a  special  tool  used  by  the  com- 

pany, and  the  result  is  extremely  compact  and  mechanically  se- 
cure, a  very  important  consideration  this,  for  moving  wire  The 

bobb  in  is  mounted  on  a  spool  with  brass  heads  and  a  sheet-iron 
waist  and  the  spool  is  sufficiently  long,  so  that  when  the  pole 
piece  is  bolted  in  place  it  compresses  it  very  tightly  in  position. 
In  this  way  there  can  be  no  shift  nor  movement.  An  idea  of  the 
general  construction  of  the  field  magnet  can  be  obtained  by  the 
photograph,  shown  in  Fig.  4,  a  picture  of  a  Walker  alternator 
field  magnet  of  a  smaller  machine.  Attention  is  called  to  the 
fact  that  this  machine  is  wound  with  square  wire  instead  of  flat 
ribbon,  and  in  that  respect  differs  from  the  type  of  machine  which 
is  to  be  installed  at  the  Union  Carbide  Works.  It  is  easy  to  see 
that  the  bobbin  is  readily  removed  for  repairs,  1  y  simply  discon- 

necting it  and  withdrawing  the  two  or  more  bolts  which  hold  the 
pole  piece  in  place.  The  field  magnets  are  all  connected  in  series 
and  the  terminals  are  brought  down  to  two  collector  rings  mount- 

ed on  the  shaft  of  the  machine,  the  excitation  being  provided  by 
means  of  a  small  standard  Walker  generator. 
The  armature  construction  is  very  simple  and  effective.  The 

frame  consists  of  four  castings.  It  is  divided  both  vertically  at 
right  angles  to  the  shaft  and  horizontally  parallel  to  the  shaft. 

FIG. GENERAL  VIEW  OF  ALTERNATOR FIG. 
-LAMINATED  POLE  PIECES 

run  entirely  by  water  power,  turbines  of  the  Stilwell-Bierce  & 
Smith-Vaile  type  being  employed.  A  general  view  of  the  type 
of  generators  to  be  installed  is  shown  in  Fig.  I. 

The  generators  have  stationary  armatures  and  rotating  fields. 
Each  machine  has  thirty  poles  on  its  field  magnet  and  can  deliver 
375  k.w.  at  240  r.p.m.  The  field  magnet  poles  are  all  salient,  each 
carrying  a  coil,  as  shown  in  the  general  view.  The  construction 
of  the  field  magnet  is  as  follows:  A  massive  cast-iron  hub  is  pro- 

vided with  rotating  arms.  This  hub  is  divided  on  a  diameter,  and 
the  two  halves  strongly  bolted  together.  Two  finished  hub  cast- 

ings are  shown  in  Fig.  5  and  it  will  be  seen  that  the  arms 
are  not  connected  together  by  a  continuous  rim.    In  this  way 

FIG.  2. — SHOWING  CONSTRUCTION  OF  ARMATURE  RING 

there  is  no  danger  of  strain  from  expansion  or  contraction,  such 
as  might  obtain  if  the  rim  was  continuous.  Mounted  upon  the 
ends  of  the  arms  are  massive  steel  rings,  which  form  a  surface 
on  which  to  mount  the  pole  pieces,  and  also  a  return  magnet  cir- 

cuit for  them.  These  rings,  which  are  very  strong,  are 
securely  bolted  to  the  cast-iron  arms  of  the  hub,  and  to  them  the 
pole  pieces  are  secured  also  by  Dolts.  The  pole  piece  has  a  T- 
shaped  section  and  is  constructed  of  rather  thick  laminae  of  iron, 
which  are  tightly  compressed  together  and  securely  riveted,  enab- 

The  vertical  division  of  the  frame  serves  to  hold  the  laminae  in 
place.  These  are  exceptionally  large  stampings  of  iron,  deeply 
notched  at  proper  intervals  to  receive  the  coils  of  the  armature. 
These  laminae  in  sizes  up  to  and  even  exceeding  100  k.w.,  consist 
of  but  a  single  piece  for  a  half  circumference.  They  are  stacked 
together  with  the  slots  coincident  and  with  suitable  separator 
plates  at  intervals  to  provide  for  ventilation.  The  cast-iron  halves 
of  the  frame  are  cored  out  sufficiently  to  admit  of  an  air  chamber 
behind  the  outer  circumference  of  the  laminae.  The  ventilating 
holes  in  the  side  of  the  casting,  which  appear  in  the  photographs, 
give  access  to  the  outer  air.    The  lanihue  are  insulated  with  pa- 

FIG.  4.— REVOLVING  FIELD  MAGNET 

per  and  a  sufficient  number  of  them  are  placed  in  the  armature 
frame,  so  that  when  the  latter  is  set  up  by  bolts  parallel  to  the 
shaft  they  will  be  tightly  clamped  together.  These  bolts  are  never 
intended  to  be  removed,  and  so  they  are  set  up  with  great  pres- 

sure and  the  ends  are  closely  filed  off  to  the  nuts.  Fig.  2,  an  en- 
graving of  the  lower  half  of  an  armature  frame,  displays  its  con- 

struction to  good  advantage.  This  frame  is  that  of  a  single  phase 
machine  and  is  similar  in  construction  to  those  to  be  used  at  the 
Carbide  Works.     If  the  machine  were  to  be  two  phase,  there 
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would  be  intermediate  notches  at  90  degs.,  with  slots  for  the  single 
phase  coils,  and  both  sets  of  coils  would  have  to  be  slightly  bent 
in  order  to  avoid  each  other. 

The  coils  are  wound  on  forms  and  are  very  heavily  insulated,  so 
heavily,  indeed,  that  there  is  no  necessity  of  insulating  the  arma- 

ture core  in  any  way;  the  coils  are  slipped  on  directly.  This  con- 
struction renders  the  rapid  removal  and  renewal  of  a  coil  very 

simple.  The  bolts  securing  the  two  halves  of  the  armature  frame 
together  are  external,  thereby  facilitating  the  dismantling  of  the 

FIG.  5.— FIELD  SPIDERS 

machine  and  making  all  the  parts  easily  accessible.  The  ends  of 
the  protruding  armature  coil  are  protected  by  cast-iron  plates  on 
either  side,  as  shown  in  the  general  view  of  the  machine. 

This  latest  essay  of  Prof.  Short  has  proved  remarkably  success- 
ful. The  first  alternating  machines,  as  designed  and  built  at  the 

Walker  Works,  immediately  and  satisfactorily  responded  to  the 
demands  for  which  they  were  built,  and  were  sold  at  once,  and 
the  construction  of  others  has  been  rapidly  going  forward. 

New  Type  of  Electric  Heater 

The  accompanying  engravings  show  a  new  type  of  electric  heat- 
er recently  placed  on  the  market  by  the  Gold  Car  Heating  Com- 

pany of  New  York.  As  will  be  seen,  the  heater  bears  a  general 
resemblance  to  the  well  known  heaters  of  this  company,  but  a 
number  of  improvements  have  been  introduced  which,  it  is 
claimed,  give  a  better  circulation  of  air  through  the  heater  and 

divide  the  air  into  smaller  particles  than  in  the  old  arrangement. 
These  two  features  are  claimed  by  the  Gold  Company  to  lie  at  the 
foundation  of  all  proper  heating  systems,  and  have  been  conse- 

quently embodied  in  its  heaters. 
As  will  be  seen  from  Fig.  I,  the  method  of  supporting  the  re- 

sistance coil  is  quite  novel  and  is  radically  different  from  any- 
thing which  has  heretofore  been  attempted.  The  supports  con- 

sist of  a  !4-in.  steel  rod  which  is  thoroughly  covered  with  insulat- 
ing enamel.  The  enamel  is  burned  on  the  rod  at  over  2000  degs. 

F. — it  is  therefore  not  affected  by  any  heat  to  which  it  will  ever  be- 
come subjected,  and  at  the  same  time  is  a  non-conductor.  This 

FIG.  2.— INTERIOR  VIEW  OF  HEATER 

rod  is  shaped  in  a  zig-zag  form  and  the  resistance  coil  when 
slipped  on  in  place  assumes  the  position  shown  in  the  illustration. 
The  wire  forming  the  coil  is  the  company's  own  product  and  the 
result  of  long  and  careful  experimenting.  It  is  designed  to  com- 

bine a  high  resistance  and  absolute  non-corrosive  qualities.  The 
resistance  coil  is  wound  on  an  open  pitch,  so  that  when  it  is 
placed  on  the  zig-zag  rod  it  is  in  its  natural  condition  and  is  not 
subject  to  any  strain  whatever.    It  has  only  tension  enough  to 

keep  it  firmly  in  place.  The  object  of  manufacturing  the  support 
in  the  form  shown  is  to  give  better  circulation  of  air  over  the 
heated  surfaces,  as  the  air  can  easily  pass  in  and  out  and 
around  the  support.  It  will  also  be  seen  that  as  there  is  no  ten- 

sion on  the  wire  there  is  no  tendency  of  the  coil  to  pull  apart,  and 
even  in  the  case  of  the  inequality  in  the  temperature  of  the  differ- 

ent parts  of  the  coil  and  in  the  improbable  event  of  the  wire  break- 
ing the  coil  will  be  held  fast  on  the  supporting  rod  and  will  not 

unwind  or  short  circuit  with  the  heater  casing. 

FIG.  3— FRONT  VIEW  OF  HEATER 

Fig.  3  is  an  exterior  view  of  "a  panel  heater.  This  heater  sets 
into  the  panel  under  the  seat,  the  front  of  the  heater  being  flush 
with  the  panel.  The  case  is  lined  with  asbestos  and  an  air  space 
is  provided  at  the  top  as  shown.  The  coils  are  so  arranged  that 
the  upper  sets  are  in  multiple  and  the  lower  sets  in  series.  Six  of 
these  heaters  are  usually  used  in  a  24  ft.  car  and  the  heater  is 
graduated  to  three  degrees  by  the  use  of  a  special  switch.  When 
the  switch  is  turned  to  the  first  point  the  current  passes  through 
the  lower  set  of  coils  all  over  the  heater.  At  point  No.  2  the  lower 
set  of  coils  is  cut  out  and  the  current  passes  through  the  upper 
sets  in  every  heater  in  series  parallel.  At  point  No.  3  the  current' 
passes  in  multiple  series  through  all  the  coils  of  every  heater  in 
the  car.  In  this  way  a  uniform  temperature  is  secured  indepen- 

dent of  the  degree  in  either  of  the  three  positions  of  the  switch. 

Fig.  2  is  an  interior  view  of  the  company's  smaller  sized  panel 
heater.  It  is  lined  with  asbestos  and  has  an  air  space  at  the  top. 
This  heater  contains  but  one  set  of  coils  and  when  used,  ten  or 
twelve  of  these  heaters  are  employed  in  cars  from  20  ft.  to  30  ft.  in 

length.  For  smaller  cars  six  of  these  small  heaters  can  be  used 
with  good  effect.  A  two-point  switch  can  be  used  with  these  heat- 

ers, supplying  two  gradations  of  heat.  The  company  also  applies 
the  same  heaters  to  cross-seat  cars. 

 ^  m  »  
A  Decision  on  Advertising  Racks 

Last  August  Judge  Putnam,  in  the  United  States  Circuit  Court 
in  the  District  of  Massachusetts,  rendered  a  decision  in  the  suit 
of  the  American  Street  Car  Advertising  Company  against  the 
Newton  Street  Railway  Company,  et  al.,  for  infringement  of 

United  S'tates  letters-patent  No.  380,696, 
granted  in  1888,  to  I.  H.  Randall,  for  adver- 

tising racks  in  the  street  cars.  In  this  de- 
cision Judge  Putnam  sustained  the  patent 

and  ordered  an  injunction  against  the  use  of 
the  racks.  An  appeal  was  promptly  taken  to 
the  United  States  Circuit  Court  of  Appeals 
fer  the  First  Circuit  of  Massachusetts,  and 
was  argued  early  in  the  year.  A  number 
of  car  builders  and  street  car  advertising 
concerns  interested  themselves  in  the  case 
and  concerted  action  was  taken  to  defend 

the  appeal.  On  July  19  a  decision  was  handed  down  reversing 
that  of  Judge  Putnam,  and  holding  that  the  patent  was  not  in- 

fringed. The  decision  in  itself  is  short  and  conclusive,  the  Judge 
saying: 

"While  we  entertain  doubts  where  the  complainant's  device 
involves  invention  or  patentability,  yet  admitting  that  both  were 
found  in  it,  the  patent  must  be  held  so  close  and  narrow  that  it 
is  not  infringed  by  a  structure  that  cannot  be  described  in  the 

^^^^^^ 

FIG  1— RESISTANCE  COIL  AND  SUPPORT 
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language  of  the  patent  as  an  article  complete  in  itself  adapted  to 
be  readily  attached  to  the  car  at  the  place  specified,'  or  in  the 
language  impressed  upon  the  patent  office,  a  rack  'complete  and 
in  condition  to  receive  the  cards  when  not  fastened  to  the  car.' 
We  are  clear,  therefore,  that  the  respondent's  structure  does  not infringe. 

"The  decree  of  the  Circuit  Court  against  this  appellant,  the 
Newton  Street  Railway  Company,  is  reversed,  and  the  case  is 
remanded  to  that  court  with  directions  to  dismiss  the  bill  with 
costs,  the  appellant  to  recover  the  costs  of  this  court." 

This  decision  probably  settles  the  matter  for  all  time  and  there 
will  be  no  more  litigation  as  far  as  the  advertising  mouldings  in 
the  cars  are  concerned. 

The  Brooklyn  Elevated  Railway  Motor 

The  new  motors  used  on  the  Bridge  Division  of  the  Brooklyn 
Elevated  Railroad  for  switching  the  trains  at  the  termini  and 
carrying  them  to  the  point  where  the  cable  takes  hold  of  the 

ing  extends  within  the  commutator,  which  is  suitably  recessed 
for  the  purpose.  An  exceptional  provision  has  been  made  against 
flying  oil  by  means  of  a  hook  shaped  lip  on  one  side  of  the  bear- 

ing. The  outer  end  of  the  bearing  is  closed  by  a  thrust  plate. 
Two  leads  are  provided  on  either  side  of  the  high  bolt  on  the 
top  of  the  bearing  for  the  introduction  of  additional  oil  and  an 
inspection  of  the  bearing  from  time  to  time.  On  the  rear  of 
the  motor,  as  can  be  seen  in  Fig.  3,  is  provided  a  cable  sheave 
to  engage  with  the  cable  on  the  Brooklyn  Bridge  in  case  it 
comes  in  contact  with  the  motor.  The  axle  bearing  passes  en- 

tirely through  the  motor  case,  this  being  necessitated  by  the 
compact  construction  of  the  motor.  Fig.  3  shows  this  to  good 
advantage,  and  in  Fig.  4,  a  picture  of  the  upper  half  of  the  motor, 
it  can  be  seen  in  additional  detail.  The  pole  pieces  of  the  motor 
are  laminated,  being  built  up  of  many  moderately  thick  iron  plates, 
and  the  stack  is  capped  with  substantial  end  plates  and  securely 
riveted  together.  In  this  form  it  can  be  drilled  and  countersunk 
like  a  solid  block  of  iron  to  receive  the  screws,  which  hold  it  to 
the  seats  on  the  inside  of  the  casing.    This  laminated  construc- 

FIG.  1, — GENERAL  VIEW  OF  MOTOR FIG.  3  — REAR  OF  MOTOR 

grips,  as  well  as  for  running  the  shuttle  service  during  the  night, 
are  built  by  the  Walker  Company  and  are  of  what  is  known  as 
its  15L  type.  A  detailed  description  of  these  motors  will  be  of 
interest  to  both  designers  and  managers,  as  they  appear  to  be 
remarkably  efficient  and  mechanically  well  constructed. 

A  general  view  of  the  motor  is  shown  in  Fig.  1.  It  will  be  seen 
that  it  is  designed  on  similar  lines  to  the  No.  20L  motor.  The 
case  is  open  at  the  sides,  for  the  motor  is  to  be  used  for  elevated 
railway  work  and  does  not  need  the  complete  inclosure  that  is 
required  of  motors  for  street  railway  service.  The  halves  of  the 
case  are  held  together  by  long  bolts,  which  pass  through  appro- 

priate sockets  cast  on  the  side  of  the  case  and  hold  the  magnetic 
joint  tightly  together.  A  solid  cubical  lug  is  cast  on  an  appro- 

priate projection  to  engage  with  the  suspension.  The  axle  bar 
brackets  are  cast  on  the  lower  half  of  the  case,  forming  an  exten- 

sion of  the  main  bearing  brackets.    They  consist  of  heavy  brass 

tion  shows  to  good  advantage  in  Fig.  4.  The  field  coils,  which 
are  shown  in  Fig.  5,  consist  of  two  parts,  each  of  which  is  made- 
up  of  a  single  coil  of  flat  ribbon  with  asbestos  wound  in  between. 
The  two  halves  of  the  coil  are  wound  in  opposite  directions  and 
their  inside  ends  are  connected  together  and  then  the  pair  are 
securely  taped  in  position.  This  forms  an  extremely  compact 
coil,  which  is  practically  a  necessity  on  a  motor  of  such  light 
weight  and  so  large  output. 
The  brush  holders  are  mounted  on  an  insulating  board  bolted 

FIG  2. — DETAILS  OF  BEARING  CAP FIG  5.— FIELD  COILS FIG.  7.— ARMATURE  COILS 

shells  and  are  provided  with  efficient  means  of  lubrication  in  the 
shape  of  a  grease  cup  immediately  beyond  the  axle.  The  main 
bearings  are  lubricated  with  oil  instead  of  grease  and,  as  the  motor 
is  intended  for  elevated  work,  the  bearing  has  to  be  exceptionally 
tight  and  otherwise  well  made.  It  is  bolted  by  four  bolts  into 
an  appropriate  socket  cast  on  the  lower  half  of  the  casing.  The 
nuts  on  these  bolts  are  secured  by  spring  cotters.  The  diameter 
of  the  shaft  both  at  commutator  and  pinion  is  3  ins.  The  pinion 
bearing  is  8T/2  ins.  long  and  the  commutator  bearing  6  ins.  long. 
A  detailed  view  of  the  bearing  cap  is  shown  in  Fig.  2. 
The  oiling  is  accomplished  by  heavy  felt  wicks,  which  wipe  the 

bearings  through  appropriate  apertures  between  the  edges  of  the 
shells.    As  the  available  space  on  this  motor  is  limited,  the  bear- 

to  the  casing  on  a  piece  provided  for  that  purpose.  The  motor 
uses  the  regular  Walker  motor  brush  holder,  which  is  a  most 
substantial  affair,  consisting  of  solid  composition  casting  with 
powerful  spring-actuated  fingers  pressing  the  brushes  down  upon 
the  commutator.  A  suitable  socket  is  provided  in  which  one  end 
of  the  cable  terminal  is  sweated  with  solder.  The  commutator 

is  of  generous  proportions,  nearly  equal  in  diameter  to  the  arma- 
ture. It  is  made  from  dropped  forged  copper  and  is  set  up  under 

great  pressure  and  heat  by  the  well  known  Walker  methods.  It 
may  be  seen  to  good  advantage  in  Fig.  6,  a  view  of  the  com- 

pleted armature.  The  armature  core  is  ventilated,  an  innovation 
in  railway  motors,  which  heretofore  have  been  built  with  solid 
cores.    Three  ventilating  slots  are  provided.    The  armature  coils 
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arc  formed  of  flat  copper  ribbon  and  arc  shown  in  Fig.  7-  'Al- 
though Fig.  7  suggests  a  winding  without  lead,  such  is  not  the 

case.  The  coils  are  led  a  proper  amount  to  throw  the  brushes  on 
an  angle  of  45  degs.  with  the  horizontal.  In  the  winding  of  this 
armature  the  Walker  Company  has  abandoned  its  favorite  method, 

of  insulating  the  slots,  and  instead  has  put  extra  heavy  insula- 

P 

FIG.  4— UPPER  HALF  OF  MOTOR 

were  packed  with  Hanna  solid  oil  Sept.  17,  [896,  and  up  to  the 
time  the  records  were  discontinued  the  car  had  run  .27,000  miles 
on  the  one  packing.  Car  106,  wheel  boxes  were  packed  with 
Hanna  solid  oil  July  31,  1896,  and  up  to  the  time  the  records  were 
discontinued  the  car  had  run  _'X,ooo  miles  on  the  one  packing. 

Car  108,  wheel  boxes'  were  packed  with  Hanna  solid  oil  on  Oct. 
14,  1896,  and  up  to  the  time  the  records  were  discontinued  the  car 

had  run  19,000  miles  on  the  one  packing." 

A  Patent  Controversy 

FIG   6 —COMPLETED  ARMATURE 

tion  on  the  coils.  This  makes  the  insulation  of  the  core  easier 
and  cheaper,  as  only  the  ends  and  the  bottoms  of  the  slots  now 
need  to  be  covered.  A  shallow  trough  is  turned  on  the  teeth 
of  the  armature  to  accommodate  band  wires,  four  of  which  are 
placed  on  the  armature  proper  and  two  more  on  the  end  con- 

nectors.   These  latter  two  are  the  strongest  bands  and  do  the 

In  a  recent  circular  issued  by  the  Walker  Company  attention 
is  called  to  a  circular  letter,  dated  June  1,  1898,  and  widely  cir- 

culated by  the  General  Electric  Company  among  street  railway 
companies,  which  the  Walker  Company  claims  to  be  misleading. 
The  General  Electric  Company  calls  the  attention  of  the  recipient 
to  a  decision  of  the  United  States  Court  of  Appeals  for  the  Sec- 

ond Circuit  upon  the  second  and  sixth  claims  of  Sprague  Patent 
No.  324,892,  reading  as  follows: 

"2.  The  combination  of  the  wheeled  vehicle  and  an  electric-dy- 
namic motor  mounted  Upon  and  propelling  the  same,  the  field 

magnet  of  said  motor  being  sleeved  upon  an  axle  of  the  vehicle 
at  one  end,  and  supported  by  flexible  connections  from  the  body 
of  the  vehicle  at  the  other  end,  substantially  as  set  forth. 

"6.  The  combination  with  a  wheeled  vehicle  supported  upon  its 
axles  by  springs,  of  an  electro-dynamic  motor  flexibly  supported 
from  such  vehicle  and  centered  upon  the  driving  axle  thereof,  sub- 

stantially as  set  forth." The  letter  states  that  the  Walker  Company  is  now  under  in- 
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most  of  the  holding.  The  characteristics  of  this  motor  are  repro- 
duced in  Fig.  8.  The  high  efficiency  curve  has  created  a  great 

deal  of  comment  among  designers,  who  appreciate  the  difficulties 
of  making  a  railway  motor  even  approach  these  values,  and  Prof. 
Short  is  entitled  to  no  little  credit  for  the  proportioning  of  a  ma- 

chine which  has  produced  these  admirable  results. 

Car  Journal  Lubric  nts 

The  journal  lubricants  manufactured  by  the  Hanna  Solid  Oil 
Company,  of  Chicago,  111.,  have  made  an  excellent  record  in 
several  recent  tests  which  were  made  to  determine  their  lasting 
qualities.  This  oil  or  lubricant  forms  a  quicksilver  luster  plating 
of  great  endurance  on  the  journal,  and  one  application  of  the 
oil  will  serve  until  this  plating  is  worn  through  to  the  metal.  It- 
is  stated  that  brasses  which  were  practically  worn  out  have  been 
kept  in  service  for  two  years  with  the  use  of  the  Hanna  lubricant, 
thus  proving  that  by  its  use  friction  is  reduced  to  a  minimum. 
This  oil  has  been  applied  to  hot  boxes  on  both  steam  and  street 
cars,  and  boxes  were  cooled  while  the  cars  were  running. 
The  Chicago  General  Railway  Company  has  been  using  these 

lubricants  for  two  years,  and  Vv .  F.  Brennan,  superintendent  of 
the  road,  gives  the  following  record  of  cars  treated  with  them: 

"Car  no,  wheel  boxes  pere  packed  with  Hanna  solid  oil  July 
26,  1896,  ran  54,000  miles  with  the  one  greasing,  and  it  only  re- 

quired a  small  amount  to  renew  the  packing;  wool  waste  was  used 
with  the  oil  in  packing  the  wheel  boxes.    Car  103,  wheel  boxes 

junction,  by  the  terms  of  which  it  is  forbidden  from  using  any 
apparatus  covered  by  these  claims. 

In  the  Walker  Company's  circular,  attention  is  called  to  the radical  differences  between  the  Sprague  suspension  covered  by 
these  claims  and  the  Walker  suspension,  and  the  statement  is 
made  that  the  latter  is  not  in  any  way  covered  by  the  Sprague 
claims.  The  Walker  Company  holds  that  to  this  extent  the  Gen- 

eral Electric  Company  is  willfully  misrepresenting  the  patent  sit- 
uation. 

Meeting  of  the  New  York  State  Association 

The  sixteenth  annual  convention  of  the  New  York  State  Street 
Railway  Association  will  be  held  at  the  Hotel  St.  George,  Brook- 

lyn, on  September  13  and  14.  The  following  is  a  partial  list  of 
the  papers  which  will  probably  be  presented: 

Points  on  the  care  of  dynamos. 
The  use  and  abuse  of  transfers. 
How  can  we  increase  our  receipts? 
Low  joints;  how  to  prevent  them. 
The  power  station  from  an  economic  standpoint. 
The  office;  suggestions  for  record,  reports,  etc. 
Track  bonding;  how  can  we  obtain  the  best  results? 
Street  railroad  versus  the  State;  the  relation  to  each  system  for 

single  track  roads. 
General  track  construction;  the  most  approved  method  of 

freight  and  express  service  on  suburban  and  interurban  lines. 
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Are  air  and  power  brakes  on  electric  cars  practicable? 
The  most  approved  plan  of  long  distance  power  transmission. 
The  best  method  of  preventing  accidents. 
Pleasure  resorts  as  a  means  of  stimulating  travel;  are  they 

profitable? 
The  effect  upon  street  railroads  of  the  application  of  electricity 

to  steam;  possibilities  and  advantages  from  an  up-to-date  street 
car  service  and  why  the  rate  of  fare  should  not  be  reduced. 

Daily  inspection  of  car  equipment  and  how  can  we  accomplish 
the  best  results? 

Receipts  from  other  sources. 
How  to  obtain  best  results  from  sale  of  advertising  privileges, 

power,  etc.   ■  «»>  ■  

A  Remarkable  Report  on  Cuba 

Perhaps  the  most  interesting  and  valuable  book  upon  Cuba  ever 
written  is  a  private  (type-written)  report  made  by  W.  J.  Clark, 
general  manager  of  the  railway  department  of  the  General  Elec- 

tric Company,  to  Col.  Eugene  Griffin,  of  the  First  Regiment 
United  States  Volunteer  Engineers.  With  characteristic  energy, 
Mr.  Clark  collected  in  a  very  short  space  of  time  an  immense 
amount  of  the  most  valuable  data  and  material  bearing  upon  the 
principal  problems  connected  with  the  conducting  of  the  war  in 
Cuba  from  a  variety  of  sources  at  his  command,  much  of  this  ma- 

terial being  obtained  by  Mr.  Clark  in  the  course  of  a  vacation 
trip  to  the  island  some  two  years  ago.  It  is  well  known  that  Mr. 
Clark  is  a  close  observer,  and  equally  well  known  that  he  has 
numberless  friends  and  connections  who  are  always  glad  to  give 
him  any  information  in  their  power,  but  it  is  none  the  less  re- 

markable that  he  should  have  been  able  to  get  together  so  large  a 
variety  of  photographs,  original  surveys,  maps,  plans  of  fortifica- 

tions and  data  showing  the  most  intimate  acquaintance  with  the 
island,  which  are  found  in  this  book.  One  of  the  three  or  four 
copies  of  this  book  made  by  him  has  been  inspected  by  the  Presi- 

dent, the  Secretary  of  War  and  Gen.  Miles,  and  Mr.  Clark  has 
been  warmly  complimented  upon  the  completeness  of  his  informa- 

tion and  has  received  a  special  letter  of  thanks  from  Gen.  Miles. 
Such  a  work  as  this  is  surely  of  a  value  equal  to  that  of  the  soldier 
in  the  field,  if  not  of  greater. 

Special  Catalogue 

The  John  A.  Roebling's  Sons  Company,  of  Trenton,  N.  J., 
has  issued  a  souvenir  catalogue  which  is  certainly  one  of  the 
finest  examples  of  an  up-to-date  trade  catalogue  that  has  ap- 

peared for  some  time. 
The  catalogue  is  issued  to  the  customers  and  friends  of  this 

company  with  the  hope  that  it  may  mark  in  the  minds  of  many 
people  the  fact  that  this  concern  has  been  in  business  for  fifty- 
eight  years,  fifty  of  which  have  been  spent  at  the  present  site  of 
the  works,  John  A.  Roebling  having  moved  his  business  in  1848 
from  Saxonburg,  Pa.,  to  Trenton. 

In  preparing  this  catalogue  the  idea  has  been  to  illustrate,  to 

a  certain  extent,  the  growth  of  this  company's  business  by  illus- 
trations and  descriptions  of  its  works  as  they  are  to-day.  In 

addition  to  this  there  has  been  added  some  interesting  data  in 
regard  to  the  large  bridges  with  which  the  name  of  Roebling  has 
been  identified.  The  list  of  bridges  where  the  Roeblings'  mate- 

rial has  been  used  exclusively  includes  such  famous  ones  as  the 
International  Railway  Suspension  Bridge  at  Niagara  Falls,  the 
Allegheny  Bridge,  the  Ohio  Bridge  and  the  New  York  and 
Brooklyn  Bridge.  The  main  body  of  the  catalogue  refers  prin- 

cipally to  wire  rope  and  electrical  wires.  The  tables  have  been 
thoroughly  revised  and  brought  up  to  date.  They  represent  a 
great  deal  of  labor  and  offer  the  best  information  obtainable  to- 

day on  the  subject  of  wire  rope  and  electrical  wires,  from  the 
standpoint  of  the  consumer. 
Anyone  interested  in  any  way  in  the  use  of  ropes  for  suspen- 

sion bridges,  cable  ways  or  the  transmission  of  power  by  rope 
for  any  purpose  whatsoever,  or  in  the  use  of  electrical  wires, 
should  secure  a  copy  of  this  catalogue  and  give  it  a  prominent 
place  in  their  library. 

Personal 

MR.  GEO.  C.  EWING,  of  Boston,  Mass.,  is  now  sergeant  in 
Company  F,  First  Regiment  Volunteer  Engineers,  U.  S.  A. 

MR.  WILLIAM  S.  TOWNSEND  has  resigned  as  superin- 
tendent of  the  Woronoco  (Mass.)  Street  Railway  and  will  enter 

the  employ  of  a  large  construction  company  in  New  York. 
MR.  J.  A.  BRILL,  of  Philadelphia,  has  found  it  necessary  to 

withdraw  his  name  from  the  directorate  of  the  General  Electric 
Automobile  Company  on  account  of  extreme  rush  of  business. 

MR.  W.  F.  SADLER,  JR.,  has  severed  his  connection  as  su- 
perintendent of  the  Greensburg  (Pa.),  Jeannette  &  Pittsburg 

Street  Railway. 

MR.  GEORGE  J.  PAUL,  manager  of  the  Ottawa  (Ont.)  Street 
Railway,  has  resigned  his  position  to  accept  a  very  desirable 
position  in  St.  Louis. 
MR.  M.  C.  L.  BRINSER,  of  Harrisburg,  will  have  charge  of 

the  Greensburg,  Jeannette  &  Pittsburg  Street  Railway,  taking  the 
place  of  Mr.  W.  F.  Sadler,  Jr.,  resigned. 
MR.  J.  H.  FISHER,  who  has  been  secretary  of  the  Southern 

California  Power  Company,  has  been  duly  installed  as  secretary 
and  general  manager  of  the  Redlands  (Cal.)  Street  Railway  Com- 

pany. MR.  ROBERT  T.  LEE,  of  Newport,  R.  I.,  has  been  chosen 
by  the  directors  of  the  Woonsocket  (Mass.)  Street  Railway  Com- 

pany to  fill  the  vacancy  caused  by  the  recent  resignation  of  Super- 
intendent Townsend. 

MR.  W.  H.  WIANDS  has  been  appointed  superintendent  of  the 
Ringing  Rocks  Electric  Railway  Company,  of  Pottstown,  Pa., 
to  take  the  place  of  Mr.  J.  Wallace  Spicer,  who  has  gone  to  the 
front  with  his  regiment. 
MR.  CHESTER  P.  WILSON  has  resigned  from  the  general 

managership  of  the  Sioux  City  (la.)  Traction  Company.  Mr.  Wil- 
son has  made  a  good  record,  while  connected  with  his  company, 

as  constructing  engineer  and  manager. 
M.  MARCEL  DELMAS,  manager  of  the  Compagnie  Nouvelle 

d'filectricite  de  France,  who  is  interested  in  several  electric  tram- 
way companies,  has  sailed  in  the  ,2Lucania"  for  a  two  months' trip  in  the  United  States  and  Canada. 

MR.  J.  O.  HADDOX  has  resigned  his  position  as  superintend- 
ent of  the  Louisville  Railway  Company,  of  Louisville,  Ky.  Mr. 

Haddox  has  been  connected  with  the  above  company  for  the  past 
sixteen  years,  rising  from  the  position  of  office  boy  to  that  of  gen- 

eral superintendent. 
MR.  JOHN  C.  DOLPH,  eastern  agent  for  the  Forest  City 

Electric  Company,  was  married  June  8  to  Miss  Rena  Dickerson, 
of  Brooklyn.  The  many  friends  of  Mr.  Dolph  throughout  the 
street  railway  field  extend  to  him  and  his  wife  their  heartiest 
congratulations. 

COL.  S.  J.  WICK,  of  the  Electric  Railway  Equipment  Com- 
pany, Cincinnati,  spent  nearly  a  week  at  the  Bluffs,  on  the  St. 

Louis,  Belleville  &  Suburban  Railway.  Having  furnished  through 
the  Mason  &  Richards  Company  all  the  overhead  material  neces- 

sary, he  was  naturally  interested  in  this  most  successful  suburban 

proposition. 
MR.  W.  D.  SARGENT,  president  of  the  International  Brake 

Shoe  Company  and  the  American  Brake  Shoe  Company,  left  July 
6  for  Europe  to  make  arrangements  for  the  manufacture  of  the 
Diamond  "S"  shoe  in  several  European  countries,  including  Rus- 

sia. The  success  of  this  shoe  since  its  introduction  last  fall  has 
been  very  marked,  and  it  will  undoubtedly  find  a  ready  market  in 
foreign  cities. 

MR.  WM.  S.  BRAYTON,  of  the  New  York  office  of  the  Gen- 
eral Electric  Company,  was  married  May  3  last  to  Miss  Alice 

Wait,  of  Ithaca.  Mr.  Brayton  is  a  graduate  of  Cornell,  and  passed 
through  the  works  at  Schenectady  before  assuming  his  duties  at 
the  New  York  office.  He  is  a  favorite  among  all  his  associates, 
who  testified  their  appreciation  by  presenting  him  with  a  hand- 

some souvenir  of  their  esteem. 
MR.  A.  K.  BAYLOR,  manager  traction  department  of  the 

British  Thomson-Houston  Company,  is  in  America  on  a  com- 
bined business  and  pleasure  trip,  and  returns  to  Europe  August  6. 

While  here  Mr.  Baylor  will  superintend  the  tests  at  Schenectady 
of  the  electric  locomotives  ordered  by  the  Central  London  Under- 

ground Electric  Railway  Company,  the  first  of  which  is  now 
completed. 

LIEUT.  W.  D.  WEAVER,  editor  of  the  "American  Electri- 
cian," and  a  graduate  of  the  Annapolis  Naval  Academy,  has  en- 

listed in  the  navy  and  has  been  appointed  chief  engineer  of  the 

United  States  supply  ship  "Glacier,"  which  will  probably  accom- 
pany Commodore  Watson's  squadron  to  Spain,  with  a  cargo  of 

fresh  meat,  vegetables,  etc.,  preserved  by  the  elaborate  refrigerat- 
ing apparatus  with  which  this  boat,  formerly  in  the  Australian 

meat  service,  is  equipped.  Lieut.  Weaver  sailed  with  his  ship  for 
Hampton  Roads  on  Julv  20. 
MR.  H.  P.  BRADFORD,  who  was  recently  engaged  as  man- 

ager of  the  tramways  in  the  City  of  Mexico,  appears,  from  recent 
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reports,  to  have  effected  a  decided  transformation  in  the  organiza- 
tion of  the  system  and  in  its  efficiency.  The  road  is  still  operated 

by  horses  and  mules,  but  under  Mr.  Bradford's  superintendence 
and  that  of  A.  E.  Warswick  and  W.  B.  Rommel,  the  engineers  of 
Werhner,  Beit  &  Company,  of  London,  who  own  the  Mexico  City 
tramways,  the  equipment  of  one  of  the  principal  through  lines  is 
being  rapidly  carried  out. 
MR.  S.  B.  McLENEGAN,  who  for  many  years  has  been  con- 

nected with  the  San  Francisco  &  San  Mateo  Electric  Railway 
Company,  has  resigned  his  position  as  superintendent.  It  is  prac- 

tically settled  that  the  present  secretary,  Mr.  W.  Clayton,  will  be 
appointed  chief  executive  officer  under  the  title  of  secretary,  and 
will  have  entire  charge  of  the  railroad  in  all  departments  under  the 
immediate  supervision  of  the  general  manager,  Mr.  John  A.  Buck. 
G.  A.  Loring  is  to  be  the  new  superintendent,  to  take  charge  of 
the  road  subject  to  the  authority  of  the  secretary,  Mr.  Clayton. 
MR.  GEORGE  W.  MANSFIEED,  formerly  chief  engineer  of 

the  Thomson-Houston  Company's  railway  department,  but  in 
late  years  interested  in  a  number  of  street  railway  enterprises,  has 

just  returned  to  active  work,  after  a  year's  vacation  taken  for  the benefit  of  his  health.  Mr.  Mansfield  was  for  five  years  with  the 
Daft  Electric  Light  Company,  of  Jersey  City,  as  chemist.  For 
one  year  he  was  electrician  of  the  Cleveland  Electric  Motor  Com- 

pany, and  in  1888  became  connected  with  the  Thomson-Houston 
Company,  being  placed  in  charge  of  its  railway  construction 
work.  He  left  this  company  in  1894  and  having  previously  pur- 

chased the  charter  of  an  electric  railway  at  South  Norwalk,  Conn., 
he  devoted  his  energies  to  building  and  equipping  this  road,  which 
is  now  in  successful  operation.  Mr.  Mansfield  is  desirous  of 
again  taking  up  work  in  street  railway  lines. 
LIEUT.  THOMAS  C.  WOOD,  president  of  the  Ball  &  Wood 

Company,  has  been  distinguishing  himself  in  Cuban  waters  dur- 
ing the  past  month.  It  will  be  remembered  that  Lieut.  Wood, 

who  is  a  graduate  of  the  United  States  Naval  Academy  and  has 
seen  many  years  of  active  service,  applied  in  the  early  days  of  the 
war  and  was  taken  into  the  line — a  very  unusual  honor  to  be  paid 
one  who  has  been  so  long  in  civil  life.  Lieut.  Wood  was  imme- 

diately assigned  to  the  "Gloucester,"  formerly  J.  Pierpont  Mor- 
gan's yacht  "Corsair,"  which  is  commanded  by  Lieut.  Wain- 

wright,  executive  officer  of  the  battleship  "Maine,"  Lieut.  Wood 
being  third  in  command  of  the  "Gloucester."  At  the  time  on 
July  3,  when  Admiral  Cervera's  squadron  was  attempting  to 
escape  from  the  harbor  of  Santiago,  the  "Gloucester"  covered 
herself  with  glory  by  completing  the  work  of  destroying  the  two 

Spanish  torpedo  boats  "Furor"  and  "Pluton,"  and  sustaining  al- 
most alone  the  joint  attack  during  the  engagement.  Lieut.  Wood 

was  in  charge  of  the  stern  battery  of  three  guns,  and  at  times  per- 
sonally worked  these  guns  himself.  On  the  surrender  of  the  tor- 

pedo boats,  he  went  out  with  the  boat's  crew  to  obtain  the  Span- ish colors  of  the  boats,  and  to  pick  up  the  survivors  of  the  wrecks, 
of  whom  some  fifty  were  obtained,  and  brought  on  board  the 
"Gloucester."  Later  Admiral  Cervera  and  his  principal  officers 
were  received  on  board  the  "Gloucester"  after  their  surrender. 
MR.  HENRY  M.  THOMPSON,  formerly  secretary  and 

treasurer  of  the  Brooklyn  City  Railroad  Company,  was  born 
in  New  York  in  1841.  Upon  graduation  from  school 
Mr.  Thompson  was  appointed  assistant  librarian  of  the 
Athenaeum,  now  the  Brooklyn  Library.  He  stayed  in 
this  position  but  a  comparatively  short  time,  leaving  it 
to  go  into  Wall  Street,  where  he  remained  for  twenty  years.  At 
the  end  of  that  period  he  became  interested  in  the  railroad  business 
through  his  friend,  General  McClellan,  who  at  that  time  was  presi- 

dent of  the  Atlantic  &  Great  "Western,  now  known  as  the  N.  Y., 
P.  &  O.  R.  R.  Of  this  road  Mr.  Thompson  was  general  account- 

ant for  ten  years,  and  was  then  appointed  secretary  of  the  Railroad 
Commission  of  the  State  of  New  York,  and  afterwards  accountant 
in  charge  of  the  accounts  of  the  commission,  which  included  those 
of  all  the  railroads  in  the  State.  While  occupying  this  responsible 
position  Mr.  Thompson  wrote  a  book  of  instruction  showing  how 
to  keep  accounts  and  make  reports  to  the  Board  as  required  by 
law,  which  work  is  still  an  authority  upon  the  subject.  InM^arch, 
1887,  he  accepted  the  secretaryship  and  treasurership  of  the  Brook- 

lyn City  Railroad. 
Mr.  Thompson  is  now  entering  the  field  of  railroad  accounting 

and  investigation  of  railroad  affairs  in  an  independent  capacity. 
He  is  ready  to  take  up  the  work  of  reporting  on  cost  of  construc- 

tion and  operation,  classification  of  expenditures  from  capital  and 
earnings,  general  financial  condition  of  railroads,  etc.,  and  will  also 
make  special  or  periodical  audit  of  accounts,  open  and  close 
books,  systematize,  condense  and  simplify  bookkeeping  for  rail- 

road companies  or  any  other  corporations  or  firms.  Mr.  Thomp- 
son has  opened  an  office  at  23  Park  Row.  New  York. 

Obituary 

MR.  WILLIAM  H.  BLOOD,  Superintendent  of  the  Eastern 
Division  of  the  Brooklyn  Heights  Railroad,  died  on  July  14.  He- 
was  forty-six  years  old,  and  leaves  a  widow,  two  sons  and  two 
daughters. 
CORPORAL  EDWARD  DEXTER  BROWN,  of  Troop  C, 

National  Guards  of  New  York,  died  on  July  2,  at  the  post  hospi- 
tal at  Fort  Myer,  of  typhoid  fever.  Mr.  Brown  was  widely  known 

in  electrical  circles,  particularly  in  the  branch  of  telephony.  He 
was  a  graduate  of  the  Massachusetts  Institute  of  Technology, 
class  of  1890,  and  a  member  of  several  engineering  and  social 
clubs.  He  was  one  of  the  volunteers  in  the  first  call  in  the  war 
with  Spain,  and  was  mustered  in  on  May  22  last. 

AMONG  THE  MANUFACTURERS 

THE  WESTERN  ELECTRIC  COMPANY,  of  Chicago,  has 
recently  mailed  to  the  trade  copies  of  its  tool  catalogue  No.  3.  If 
any  reader  of  the  Strekt  R\ir,w\Y  JotiRva,  failed  to  receive  a 
copy   one  will  be  sent  on  application. 
THE  WEBER  RAILWAY  JOINT  MANUFACTURING 

COMPANY,  of  New  York,  at  a  recent  meeting  elected  the  fol- 
lowing officers:  Emil  Greeff,  president;  Edward  Y.  Weber,  vice- 

president  and  treasurer;  George  A.  Weber,  secretary;  Percy  Hol- 
brook,  general  manager. 

THE  SARGENT  COMPANY,  of  Chicago,  announces  the 

largest  month's  business  in  patented  brake  shoes  in  the  history 
of  the  company,  for  June,  1898.  The  company  is  extremely  busy 
in  the  steel  department  and  running  to  the  full  capacity,  with 
prospects  of  heavy  business  throughout  the  year. 
THE  WALKER  COMPANY  of  Cleveland  has  received  one  of 

the  largest  single  orders  which  it  has  ever  received.  The  order 
came  from  Paris  and  is  for  equipment  for  500  electric  street  cars. 
This  includes  1000  motors,  1000  controllers,  500  trolleys,  and 
other  details.    The  order  will  amount  in  value  to  over  $500,000. 

THE  AMERICAN  IMPROVED  RAIL-JOINT  COMPANY, 
Monadnock  Block,  Chicago,  has  taken  a  contract  for  cast-welding 
the  rail-joints  on  the  Eighteenth  Street  and  Leavitt  Street  lines 
of  the  West  Chicago  Street  Railroad  Company.  The  company  has 
also  two  welding  outfits  working  on  a  large  contract  in  Kansas City. 

THE  SPRAGUE  ELECTRIC  RAILWAY  &  MOTOR  COM- 
PANY has  been  granted  an  injunction  against  the  Steel  Motor 

Company,  restraining  the  latter  company  from  making  or  selling 
apparatus  covered  by  U.  S.  Letters  Patent  No.  324,892,  issued 
August  25,  1885,  to  Frank  J.  Sprague,  for  an  electric  railway 
motor. 

THE  JOSEPH  DIXON  CRUCIBLE  COMPANY,  of  Jersey 
City,  N.  J.,  the  well  known  importers  and  manufacturers  of  graph- 

ite in  its  many  forms,  have  issued  a  new  catalogue  entitled  "Graph- 
ite as  a  Lubricant."  The  subject  is  treated  scientifically  and  prac- 

tically, and  the  value  of  graphite  as  an  accessory  for  engineers  and 
machinists  is  discussed  and  clearly  proven. 

THE  HAM  SAND  BOX  COMPANY,  of  Troy.  N.  Y.,  reports 
that  the  South  Chicago  City  Railway  Company  has  adopted  its 
style  No.  3  sand  box  as  standard,  and  the  cars  of  that  company 
will  be  equipped  with  four  boxes  each.  This  action  on  the  part  of 
this  street  railway  company  speaks  well  for  the  popularity  and 
staying  qualities  of  the  Ham  sand  boxes. 
THE  BURT  MANUFACTURING  COMPANY,  of  Akron, 

Ohio,  claims  to  be  the  largest  manufacturer  of  oil  filters  in  the 
world.  A  very  neat  catalogue  describing  the  Cross  oil  filter  which 
this  company  manufactures  has  recently  been  issued  and  contains 
a  number  of  illustrations  of  the  filter.  It  also  contains  a  number 
of  testimonials  from  customers  who  have  used  this  device  for  a 
number  of  years. 
PATTERSON,  GOTTFRIED  &  HUNTER,  LTD.,  of  New 

York,  are  agents  for  the  Springfield  Machine  Tool  Company,  the 

Whitney  Manufacturing  Company  and  the  Builders'  Iron  Foun- 
dry, and  are  prepared  to  fill  orders  for  machinery,  metals,  hard- 
ware tools  and  supplies.  This  firm  has  just  issued  a  fully  illus- 
trated catalogue  of  the  different  types  of  tools  and  machines  for 

which  it  is  the  agent. 

The  WASHBURN  &  MOEN  MANUFACTURING  COM- 
PANY'S price  list  of  wire  ropes  and  cables  for  every  description 

is  very  complete,  giving  both  information  and  prices  for  cables  and 
ropes  for  suspension  bridges,  inclined  planes,     ships'  rigging, 
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yachts'  rigging,  etc.  This  company's  works  are  at  Worcester, 
Mass.,  and  the  company's  factory  lias  been  well  filled  with  orders 
during  the  past  month. 
THE  CHRISTENSEN  ENGINEERING  COMPANY,  of 

Chicago,  through  its  Eastern  selling  agent,  Frank  C.  Randall,  has 
secured  a  number  of  orders  recently  for  air  brakes.  Among 
these  may  be  mentioned  one  equipment  for  the  Brockton  &  Taun- 

ton Street  Railway  Company  and  one  for  the  Lowell,  Lawrence  & 
Haverhill  Street  Railway  Company;  also  several  equipments  for 
the  electric  cars  on  the  three  divisions  of  the  New  York,  New 
Haven  &  Hartford  Railroad. 

EUGENE  MUNSELL  &  CO.,  of  117-119  Lake  Street,  Chi- 
cago, are  sending  to  their  Western  customers  a  very  neat  blotter, 

on  which  are  embossed  the  Cuban  and  American  flags,  under 

which  are  the  words,  "Victorious  on  Sea  and  Land!"  The  printed 
matter  beneath  these  words  refers  to  the  rapid  development  of  a 
great  business  in  a  great  city,  and  to  the  fact  that  this  company 
does  not  need  any  better  advertisement  as  to  the  superiority  of 
its  "Mica." 
GEORGE  A.  PARMENTER.  of  Cambridgeport,  Mass.,  manu- 

facturer and  dealer  in  life  guards  for  street  cars,  reports  that  his 
fenders  are  making  splendid  records.  A  large  number  of  them 
have  been  in  use  for  a  long  time  in  different  parts  of  the  country, 
and  it  is  stated  that  not  a  life  has  been  lost  or  a  bone  broken  by  a 
car  equipped  with  the  Parmenter  guard.  Mr.  Parmenter  states 
that  he  is  preparing  to  make  a  special  exhibit  at  the  Boston  Con- 

vention and  he  will  be  glad  to  have  all  delegates  call  and  inspect 
his  devices. 
THORNTON  N.  MOTLEY  &  COMPANY,  of  New  York, 

have  recently  been  placed  in  the  hands  of  a  receiver  as  the  result 
of  a  suit  brought  by  Mr.  Motley  against  his  partner,  Erancis 
Farmer  Fox,  for  a  dissolution  of  the  partnership  on  account  of  dis- 

sensions between  the  partners.  Albert  Cardozo  was  appointed  re- 
ceiver and  his  bond  was  fixed  at  $25,000.  Mr.  Motley  states  that 

the  assets  far  exceed  the  liabilities  and  that  the  business  is  large 
and  profitable.  The  business  will  be  continued  under  the  name  of 
Thornton  N.  Motley  at  62  John  Street,  New  York. 

THE  CLEVELAND  ELECTRIC  COMPANY  has  recently 
been  organized  for  the  purpose  of  manufacturing  specialties  in  the 
way  of  electrical  appliances,  with  offices  at  14  Middle  Street, 
Cleveland,  Ohio.  The  company  is  fortunate  in  having  secured 
for  its  general  manager  F.  A.  Rogers,  for  many  years  co- 

llected with  the  Card  Electric  Company,  Mansfield,  Ohio,  whose 
many  friends  wish  him  every  success  in  his  new  enterprise.  The 
other  officers  of  the  company  are  W.  J.  Morgan,  president;  F.  C. 
McMillin,  vice-president;  O.  P.  Fisher,  treasurer,  and  N.  C.  Stev- 

ens, secretary. 

WM.  WHARTON,  JR.,  &  COMPANY,  of  Philadelphia,  who 
installed  the  special  work  for  the  car  house  of  the  Springfield 
(Mass.)  Street  Railway  Company,  described  elsewhere  in  this 
issue,  have  received  many  favorable  comments  for  the  character 
and  appearance  of  this  installation.  This,  it  should  be  said,  is  the 
largest  installation  of  T-rail  special  work  with  hardened  steel  cen- 

ters ever  made.  It  is  also  interesting  to  note  that  the  old  car 
house  of  the  same  company  is  equipped  with  Wharton  unbroken 
main  line  switches,  which  add  much  to  the  easy  riding  of  the  cars 
when  passing  this  building. 
ROSSITER,  MAC  GOVERN  &  CO.,  of  New  York  City,  have 

recently  secured  and  are  now  offering  a  number  of  railway  gen- 
erators of  Westinghouse  and  General  Electric  manufacture,  of 

modern  types,  that  have  seen  very  little  use.  They  have  been 
able  to  acquire  these  generators  by  reason  of  the  consolidation 
of  several  plants  in  the  vicinity  of  New  York,  making  it  necessary 
to  operate  from  one  power  house  instead  of  several  small  ones.  It 
is  very  exceptional  for  such  modern  apparatus  to  get  on  the  mar- 

ket, and  this  company  states  that  it  is  willing  to  sell  the  gener- 
ators at  a  very  low  price. 

THE  HAZARD  MANUFACTURING  COMPANY  of  Wilkes- 
barre,  Pa.,  supplies  wire  rope  of  steel  and  iron  for  shafts,  quarries, 

elevators,  ferries,  suspension  bridges,  ships'  and  yachts'  rigging, 
dredges  and  derricks,  transmission  of  power,  tramways,  under- 

ground and  surface  haulage,  cable  railways,  etc.  These  ropes  are 
made  of  the  best  brands  of  Swedish  charcoal  iron,  English  and 
German  crucible  cast  steel  and  plough  steel  wire,  the  wire  being 

drawn  in  the  company's  own  mills.  The  catalogue  and  price  list of  the  Hazard  Manufacturing  Company  should  be  in  the  library 
of  all  rope  users,  and  it  will  be  sent  on  application. 
THE  BALDWIN  LOCOMOTIVE  WORKS,  of  Philadelphia, 

Pa.,  and  Westinghouse  Electric  and  Manufacturing  Company,  of 
Pittsburg,  Pa.,  have  jointly  issued  a  pamphlet  describing  electric 

mining  motors  for  underground  haulage.  The  extended  experi- 
ence of  the  Baldwin  Locomotive  Works  in  the  manufacture  of 

steam  and  compressed  air  mining  locomotives  insures  careful  de- 
sign of  the  mechanical  features  of  the  locomotives,  while  the  well 

known  excellence  of  the  electric  railway  apparatus  of  the  Westing- 
house Company  guarantees  that  the  specially  designed  motors  for 

these  locomotives  embody  the  latest  improvements  in  electric 

practice. BRODERICK  &  BASCOM  ROPE  COMPANY,  of  St.  Louis, 
in  order  to  meet  the  large  and  increasing  demand  for  its  ropes,  in 
1897  erected  a  new  and  commodious  factory  which  was  thorough- 

ly equipped  with  the  latest  and  most  improved  machinery.  By 
reason  of  these  changes  this  company  is  enabled  to  manufacture 
ropes  of  any  size  and  length,  up  to  100  tons  weight,  in  one  contin- 

uous piece  without  splicing  either  the  strands  or  rope,  and  with  ab- 
solute uniformity  of  lay  under  equal  tension  on  each  wire  and 

without  twisting  the  individual  wires.  Broderick  &  Bascom's  cat- 
alogue and  price  list  gives  full  information  regarding  the  different 

kinds  of  wire  ropes  and  the  uses  to  which  they  can  be  put. 
THE  CHARLES  MUNSON  BELTING  COMPANY,  of 

Chicago,  has  found  it  necessary  to  enlarge  its  headquarters.  This 
company  will  hereafter  occupy  the  entire  ground  floor  at  22  to  36 
Canal  Street,  Chicago,  in  addition  to  the  upper  floors  which  it  has 
occupied  for  a  number  of  years.  All  of  the  departments  are  very 
busy,  and  a  number  of  large  shipments  have  recently  been  made, 
among  them  being  two  60-in.  belts  to  the  United  Electric 
Company,  of  Washington,  D.  C,  and  one  60-in.  belt  to  the  street 
railway  at  Danville,  111.  A.  E.  Groetzinger  is  in  charge  of  the 
Chicago  office  of  this  company,  and  J.  H.  Shay  has  the  manage- 

ment of  the  electrical  and  railway  departments. 

THE  MASON  &  RICHARDS  COMPANY  of  No.  314  Securi- 
ty Building,  St.  Louis,  is  the  name  of  a  new  company  in  the  street 

railway  supply  business.  In  addition  to  the  agency  of  the  Walker 
Company,  represented  by  Mr.  Mason,  the  company  will  act  as  sell- 

ing agents  for  the  Electric  Railway  Equipment  Company,  Cincin- 
nati; Forest  City  Electric  Company,  Cleveland;  Keystone  Electric 

Company,  Erie,  and  other  desirable  concerns,  and  will  also  con- 
duct a  general  supply  business,  particularly  in  railway  supplies. 

The  connection  of  W.  R.  Mason,  so  well  known  as  one  of  the 
pioneers  in  the  street  railway  field,  is  a  guarantee  of  prompt  and 
careful  attention  to  all  wants  of  managers  of  street  railways. 

THE  C.  W.  HUNT  COMPANY,  of  New  York  City,  is  meet- 
ing with  great  success  in  the  manufacture  and  introduction  of  the 

Hunt  industrial  railway.  These  railways  are  usually  21J/2  ins.  in 
gage  for  use  in  manufacturing  establishments,  and  every  part  is 
especially  designed  with  the  idea  that  a  railway  for  these  purposes 
is  as  much  a  machine  as  a  lathe  or  steam  hammer,  and  requires 
the  same  care  in  design,  and  the  same  quality  of  machine  work. 
The  track  is  made  up  complete,  ready  to  lay,  with  the  steel  cross- 
ties  securely  riveted  to  the  rails,  and  with  the  switches,  curves, 
crossings  and  turn-tables,  makes  a  perfect  permanent  way.  The 
Hunt  Company  furnishes  cars,  tracks  and  every  part  required  for 
the  installation  of  the  railway. 
THE  BALL  ENGINE  COMPANY,  of  Erie,  Pa.,  has  recently 

issued  one  of  the  finest  catalogues  of  the  year.  The  catalogue 
describes  the  Ball  automatic  cut-off  engines  for  electric  lighting, 
electric  railways  and  general  manufacturing  plants.  This  com- 

pany's motto  is,  "Merit  is  the  supreme  test,"  and  it  has  therefore 
continued  to  make  such  improvements  as  its  extended  experience 
and  the  requirements  of  modern  electric  lighting  have  suggested. 
It  has  recently  increased  the  facilities  of  its  many  departments  and 
adopted  the  advanced  methods  of  superior  mechanics,  which,  com- 

bined with  skill  and  systematic  method  of  manufacture,  enables  it 
to  build  an  engine  that  for  general  merit  it  is  claimed  cannot  be 
excelled.  Quality  rather  than  low  cost  has  always  been  the  aim  of 
this  company. 

THE  MICA  INSULATOR  COMPANY,  of  New  York  and 

Chicago,  reports  a  gratifying  demand  for  its  "Micanite"  segments for  electric  light  and  power  generators.  Some  heavy  orders  are 
being  executed  at  the  factory  in  Schenectady,  N.  Y.  Many  of  the 
large  generators  now  under  construction  have  for  their  com- 

mutator insulation  "Micanite."  The  heavy  increase  of  the  com- 
pany's business  during  the  last  few  months  is  largely  due  to  the 

improved  process  of  manufacturing  a  perfect  commutator  seg- 
ment. This  company  offers  to  send  free  to  any  machinery  builder 

or  electrical  repair  concern  a  set  for  any  one  of  the  smaller  ma- 
chines free  of  expense.  Parties  interested  in  the  economical  insula- 

tion of  electrical  machinery  will  do  well  to  write  the  company  at 
its  office,  either  in  New  York  or  Chicago. 
THE  CLOOS  ENGINEERING  COMPANY,  Milwaukee, 

Wis.,  has  lately  been  organized  and  thoroughly  equipped  for  do- 
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ing  a  general  electrical  contracting  business  and  will  mak
e  a  spe- 

cialty of  complete  electric  light  and  power  plants.  This  compan
y 

controls  exclusively  the  Cloos  patents  on  high  potentia  d
ynamo 

and  feeder  switches,  single  and  double  coupling  boxes,  alt
ernating 

and  direct  junction  boxes,  etc.  The  company  is  exclusiv
e  selling 

agents  in  the  Northwest  for  the  apparatus  manufactured
  by  the 

Northern  Electric  Manufacturing  Company,  consisting 
 of  both 

belted  and  direct  connected  dynamos  and  motors  of  all
  sizes  and 

is  prepared  to  make  prompt  delivery  of  switchboar
ds  dynamos, 

motors  arc  and  incandescent  lamps,  etc.  The  officers 
 of  the  com- 

pany are  Herman  W.  Falk,  president;  Jacob  Cloos  vice-pr
esident 

and  general  manager;  E.  A.  Wurster,  secretary;  C.  R.
  Falk,  assist- 

ant secretary;  H.  R.  King,  treasurer. 

ELMER  P  MORRIS.  15  Cortlandt  Street,  New  Yor
k,  has 

just  established  a  new  branch  of  business.  He  offers  hi
s  services 

to  foreign  users  for  the  purchase  and  shipment  from  th
e  United 

States  of  materials  used  in  the  electrical  trade,  and  for  any
  de- 

scription of  mechanical  appliances.  The  purchaser  s  interests 

will  be  looked  after  by  Mr.  Morris  with  the  greatest  possible 
 care, 

merchandise  will  be  inspected  and  properly  marked  and  no  char
ge 

made  for  clearance  papers.  As  compensation  lor  this  wo
rk  a 

small  commission  will  be  charged  the  purchaser,  and  the  bene
fi 

of  the  lowest  net  prices,  including  commissions  or  rebates 
 ottered 

by  the  manufacturers,  will  be  given  to  Mr.  Morns'  clients
  m  Eu- 

rope Mr  Morris  has  been  in  the  electrical  business  since  1879. 

and  has  superintended  the  construction  of  a  large  number
  ot 

electric  light  and  railroad  plants.  He  is  well  and  favorably  kno
wn, 

and  his  ability  in  securing  low  prices  is  unquestionable. 

THE  WESTINGHOUSE  ELECTRIC  AND  MANU
FAC- 

TURING COMPANY,  of  Pittsburg,  has  installed  a  very  large 

amount  of  apparatus  for  electrolytic  processes.  One  of  the  p
rin- 

cipal installations  is  at  the  refinery  of  the  Anaconda  Copper  Com- 

pany Anaconda,  Mont.,  where  ten  generators  of  270  to  300-k.w. 

capacity  have  been  installed.  Another  very  large  installation
  is 

that  of  the  Boston  and  Montana  Consolidated  Copper  and  Silver 

Mining  Company,  Great  Falls,  Mont.,  where  two  810-k.w.
  West- 

inghouse  engine  type  generators  are  in  service.  The  latest 
 comer 

in  this  field  is  the  Raritan  Copper  Works,  of  Perth  Amboy,  N.  J., 

who  are  about  to  erect  the  largest  copper  refinery  m  the  East. 

They  have  contracted  with  the  Westinghouse  Electric  and  Manu-
 

facturing Company  for  three  600-k.w.,  150  volt,  engine  type  gen- 
erators 150  r.p.m.,  with  a  o-section  switchboard  for  electrolytic 

service' and  the  operation  of  two  75-k.w.,  220-volt,  engine  type 
generators,  which  will  be  used  for  lighting  and  power  service. 
The  installation  will  be  the  most  complete  of  its  kind  in  the 
world. 

THE  BERLIN  IRON  BRIDGE  COMPANY,  of  East  Berlin, 

Conn.,  has  received  from  the  New  Haven  Gas  Light  Company  ot 

New  Haven,  Conn.,  a  contract  for  a  new  fireproof  coal  shed.  The 

building  is  60  ft.  wide  and  500  ft.  long.  The  framework  is  steel, 

so  arranged  that  the  coal  cars  are  brought  into  the  building  on  a 

track  supported  by  the  roof  trusses,  the  idea  being  to  provide  the 
maximum  storage  at  the  least  expenditure  of  power  and  room. 

The  Berlin  Iron  Bridge  Company  has  also  recently  received  an 

order  from  the  Syracuse  Construction  Company,  of  Syracuse, 

N.  Y.  This  company  is  erecting  new  buildings  in  connection 
with  its  electric  railroad  plant.  One  building  consists  of  a  boiler 

house  60  ft.  x  90  ft.,  which  is  an  all-fireproof  building,  having  steel 
framework  covered  with  corrugated  iron  on  the  sides  and  roof. 

There  is  also  an  engine  room  65  ft.  wide  x  80  ft.  long,  having  a 
steel  framework  and  brick  sides.  The  other  building  is  a  car  barn 

and  rep-air  shop  65  ft.  wide  and  170  ft.  long.  This  building  also 
has  steel  framework  construction,  with  corrugated  iron  sides. 

THE  BABCOCK  &  WILCOX  COMPANY,  of  New  York,  re- 
port sales  for  the  first  six  months  of  1898  in  excess  of  the  first  ten 

months  of  1897.  This  is  an  exceptionally  fine  showing,  and  the  of- 
ficers and  managers  of  the  company  are  to  be  congratulated  upon 

the  success  of  their  efforts.  A  notable  order  which  this  company 

is  now  filling  is  that  for  the  Ninety-sixth  Street  power  house  of  the 
Metropolitan  Street  Railway  Company  of  New  York.  This  order 
for  15,000-h.p.  wrought  steel  boilers  is  the  largest  contract  for  sta- 

tionary boilers  ever  placed.  Previous  sales  to  the  Metropolitan 
Street  Railway  Company  amount  to  7500  h.p.  The  sales  of  the 
Babcock  &Wilcox  Company  to  electrical  concerns  thus  far  in  1898 

aggregate  37,51 1  h.  p.  This  company  has  recently  issued  the  thir- 
tieth edition  of  its  book  known  as  "Steam."  This  book  has  been 

for  years  one  of  the  standard  works  on  water  tube  steam  boilers 
and  on  boiler  practice  generally.  The  present  edition  contains 
much  new  matter.  It  is  beautifully  arranged  and  illustrated  and 

substantially  bound,  and  is  sent  'free  to  anyone  in  any  way  inter- ested in  the  generation  of  steam. 

LAING,  WHARTON  &  DOWN,  Ltd.,  of  London,  Eng.,  have 
received  the  following  orders  for  traction  work:  The  trucks  for  the 
twenty  additional  cars  for  Bristol   Corporation  tramways,  the 
trucks  for  the  twelve  new  cars  for  the  Hull  Corporation  tramways, 
the  car  bodies  and  trucks  for  the  Liverpool  Corporation  new  tram- 

ways, these  being  very  special  cars  with  center  entry  only,  and  iso- 
lated position  for  the  motorman.    They  have  also  done  consider- 
able business  in  tramway  supplies.    In  their  electric  lighting  de- 

partment they  have  secured  orders  from  the  County  Council  of 
the  West  Riding  of  Yorkshire,  for  a  large  asylum,  including  two 
60-h.p.  direct-coupled,  and  two  80-h.p.  direct-coupled  plants  and 
balancing  apparatus.    The  asylum  equipment  consists  of  about 
2600  incandescent  lamps,  60  arc  lamps  and  60-h.p.  of  motors,  and 
will  be  run  on  the  three-wire  system  at  about  208  volts  on  each 
side.  They  have  also  received  the  order  from  the  Hertford  County 
Council  for  an  asylum  at  Hill  End,  carried  out  to  the  specifica- 

tion of  Prof.  W.  E.  Ayrton,  F.  R.  S.,  consulting  engineer.  This 
plant  consists  of  three  large  belt-driven  dynamos  and  steam  en- 

gines, an  extensive  storage  battery,  various  electric  motors,  and 
about  1200  incandescent  lamps.    Laing,  Wharton  &  Down,  Ltd., 
have  also  in  hand  the  electric  lighting  of  two  theatres,  one  the 
Grand  Theatre  at  Hanley,  Staffordshire,  and  the  other  the  Gran- 

ville Theatre,  in  the  West  End  of  London;  also  the  electric  light- 
ing of  a  large  country  house,  consisting  of  several  hundred  lights; 

also  several  motors,  together  with  underground  mains,  with  dyna- 
mo and  storage  battery  worked  from  a  petroleum  engine;  also  an- 

other country  house  in  Devonshire,  where  the  electric  lighting 
plant  will  be  driven  from  a  waterfall;  also  a  large  hotel  at  Wey- 

mouth, one  of  the  oldest  and  most  fashionable  watering-places  in 
England,  and  various  other  works  of  more  or  less  importance  in 
all  parts  of  England.    They  are  also  doing  a  very  large  business 

in  ordinary  electrical  supplies,  such  as  "Callow-Eck"  patent  launch 
controllers,  switchboards,  switches  for  central  stations,  and  other 

products. 

New  Publications 

Trips  by  Trolley  and  Awheel  Around  Hartford.  Published  by 
Elmer  M.  White  and  Herbert  A.  Warner,  of  Hartford.  84 
pages.  Illustrated. 
This  is  a  very  aristically  arranged  pamphlet  giving  the  loca- 
tion of  and  the  best  means  of  reaching  all  the  points  of  interest 

in  and  near  Hartford,  Conn.  The  book  contains  a  large  num- 
ber of  fine  engravings  showing  many  of  the  principal  buildings 

and  views  in  the  different  parks.  The  book  also  contains  a  map 
of  the  system  of  the  Hartford  Street  Railway  Company. 

Trade  Catalogues 

Catalogue.    Published  by  Patterson,  Gottfried  &  Hunter,  Ltd.,  of 
New  York.    32  pages.  Illustrated. 

The  Cross  Oil  Filter.    Published  by  Burt  Manufacturing  Com- 
pany, of  Akron,  Ohio.    12  pages.  Illustrated. 

Electric  Mine  Haulage.  Published  by  the  Baldwin  Locomotive 
Works,  of  Philadelphia,  Pa.,  and  the  Westinghouse  Company, 
of  Pittsburg.  Illustrated. 

Graphite  as  a  Lubricant.  Published  by  the  Joseph  Dixon  Cruci- 
ble Company,  Jersey  City,  N.  J.    32  pages.  Illustrated. 

Automatic  Cut-off  Engines.  Published  by  the  Ball  Engine  Com- 
pany, of  Erie,  Pa.    38  pages.  Illustrated. 

Wire  Ropes.  Published  by  the  Hazard  Manufacturing  Company, 
Wilkesbarre,  Pa.    60  pages.  Illustrated. 

Price  List.  Published  by  the  Washburn  &  Moen  Manufactur- 
ing Company,  of  Worcester,  Mass.    36  pages.  Illustrated. 

Catalogue.  Published  by  John  A.  Roebling's  Sons'  Company,  of 
Trenton,  N.  J.    142  pages.  Illustrated. 

List  of  Street  Railway  Patents  Issued 

U.  S.  Patents  Issued  from  July  5,  1898,  to  July  19,  1898, Inclusive. 

July  5. 
Electric  Railway. — John  C.  Henry,  Denver,  Colo.    No.  606.663. 

The  method  of  changing  the  two  motors  of  a  car  equipment 
from  series  to  parallel  relation  which  consists  in  short-circuiting 
the  field-magnets  of  one  of  said  motors,  subsequently  short-cir- 

cuiting the  armature  of  said  motor,  breaking  the  series  connection 
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and  closing  a  connection  placing  said  armatures  in  parallel,  and 
breaking  the  short-circuit  through  its  field-magnet. 
Electric  Railway.— John  C.  Henry,  Denver,  Colo.    No.  606,664. 
Car-Fender.— Otto  W.  Norling,  Brooklyn,  N.  Y.    No.  606,679. 
Trolley-Head.— Charles  Grover,  Kansas  Ciy,  Mo.    No.  606,711. 

In  a  trolley-head,  the  combination  with  a  fork  of  a  tubular 
spindle  mounted  therein,  a  trolley-wheel  mounted  to  rotate  upon 
said  spindle,  said  spindle  provided  with  an  opening  through  the 
wall  thereof,  and  a  contact-plug  arranged  within  said  tubular  spin- 

dle and  projecting  through  said  opening  and  into  contact  with 
said  wheel. 

Contact  Device  for  Electrically  Propelled  Vehicles.— Harry  P. 
Davis,  Pittsburgh,  Pa.    No.  606,819. 

A  contact  device  for  engagement  with  overhead  electric  con- 
ductors, comprising  a  roller,  a  supporting  head  or  frame  therefor, 

formed  of  two  sheet-metal  strips  of  different  shape  rigidly  fastened 

together  and  provided  with  suitable  bearings  for  the  roller. 

Contact  Device  for  Electric  Railways.— Charles  A.  Terry,  New 
York,  N.  Y.,  and  Harry  P.  Davis,  Pittsburgh,  Pa.  No.  606,825. 

A  contact  device  for  electric  railways  consisting  of  a  revolv- 
ing cylinder  or  roller,  a  fork  carrying  the  same,  stationary  pieces 

at  the  end  of  said  roller  constituting  continuations  thereof  and 

tapering  outwardly,  and  a  supporting  arm  rigidly  joined  at  its  up- 
per end  directly  to  said  fork. 

Current-Collecting  Apparatus  for  Electric  Railways.— Charles  A. 
Terry,  New  York,  N.  Y.,  and  Harry  P.  Davis,  Pittsburgh,  Pa. 
No.  606,826. 

Overhead  Construction  for  Electric  Railways.— Charles  A.  Terry, 
New  York,  N.  Y.,  and  Harry  P.  Davis,  Pitsburgh,  Pa.  No. 
606,827. 

Traveling  Contact  Device  for  Electric  Railways.— George  West- 
inghouse,  Pittsburgh,  Pa.    No.  606,828. 

Car-Truck.— Edgar  Peckham,  New  York,  N.  Y.    No.  606,938. 
In  a  car-truck  the  combination  with  the  side  frames  including 

yokes  or  pedestals  connected  together  by  longitudinal  beams,  of 
half-elliptic  springs  mounted  on  said  beams,  abutments  for  the 
ends  of  said  springs  arranged  on  said  beams  between  the  pedestals 

and  on  a  plane  below  their  tops,  a  car-body-supporting  bolster 
secured  to  said  springs  and  bearing  upon  the  same,  appliances 
connected  to  the  beams  and  continuously  maintaining  the  bolster 

in  a  vertical  plane  and  at  right  angles  to  the  side  beams  and  half- 
elliptic  springs,  and  means  for  maintaining  the  ends  of  said  springs 
at  constant  elevations  in  relation  to  the  longitudinal  beams. 

Motor-Truck.— Edgar  Peckham,  New  York,  N.  Y.    No.  606,979- 

In  a  car-truck  having  a  short  wheel-base,  a  center  bearing- 
bolster,  electric  motors  sleeved  at  one  end  on  the  axles,  bars  sup- 

ported by  brackets,  bars  supporting  said  brackets  and  they  in 
turn  supported  by  inturned  ends  of  duplex  end  beams,  other  ends 
of  the  motors  being  supported  by  bars  first  mentioned. 

July  12. 
Trolley  for  Third  Rails.— Lowell  M.  Maxham,  Boston,  Mass.  No. 

607,065. 

In  combination,  the  plane-surfaced  third  rail,  the  trolley- 
wheel  running  thereon,  bearings  for  said  wheel  adapted  to  resist- 
ingly  permit  a  slight  canting  of  the  same,  and  means  whereby 
such  canting  automatically  guides  said  wheel  toward  the  center 
line  of  the  third  rail. 

Car-Fender.— William  H.  Martin,  Los  Angeles,  Cal.  No.  607,118. 
Trolley.— William  H.  Russell,  Chicago,  111.    No.  607,194. 

The  combination  with  a  trolley  arm  or  pole,  of  a  base,  com- 
prising a  tubular  portion  fitting  over  the  trolley  arm  or  pole,  a 

flaring  portion  extending  from  such  tubular  portion  upward  and 
outward  and  a  table  at  the  upper  end  thereof,  and  a  fork  having  a 
trolley-wheel  rotatably  mounted  therein,  such  fork  comprising  a 
tubular  portion  fitting  over  the  table  on  the  base,  a  pivot  extend- 

ing, in  a  vertical  plane,  through  such  fork  and  base,  an  arm  on 
the  under  side  of  the  fork,  extending  under  the  base  and  a  spring 
on  the  trolley-pole  engaging  with  such  extension. 
Electric  Railway. — William  W.  Doty,  New  York;  James  A.  Mac- 

Knight,  Mount  Vernon,  and  Charles  Grauten,  New  York,  N. 
Y.    No.  607,351. 

Trolley  for  Electric  Railways. — Henry  Van  Hoevenbergh,  New 
York,  N.  Y.    No.  607,387. 
A  trolley  provided  with  a  plurality  of  wheels  set  at  an  angle 

to  bear  upon  a  supply-conductor  at  their  peripheries,  said  wheels 
being  mounted  in  a  frame  provided  with  projections  lying  close 
to  their  sides  to  prevent  spreading. 

July  19. 
Car-Fender. — James  H.  Lewis  and  Joseph  M.  Courtney,  Kansas 

City,  Mo.    No.  607,444. 

Car-Fender. — Andrew  L.  Lawton  and  David  L.  Macaffree,  Colo- 
rado Springs,  Colo.    No.  607,514. 

Hand-Strap  for  Street-Cars. — William  R.  Sands,  Newark,  N.  J. No.  607,592. 

An  adjustable  hand-strap  which  consists  of  a  supporting- 
strap;  a  clip  arranged  to  slide  thereon,  and  to  which  is  attached  a 
hand-strap,  and  means  for  automatically  returning  said  clip  to  the 
upper  end  of  said  supporting-strap  when  said  hand-strap  is  re- leased. 

Electric-Railway  System. — Sidney  H.  Short,  Cleveland,  Ohio. 
No.  607,610. 

In  an  electric-railway  system,  an  auxiliary  circuit  adapted  to 
carry  a  current  of  low  potential,  a  series  of  insulated  surface  con- 

tacts alternately  connected  to  the  positive  and  negative  wires  of 

said  auxiliary  circuit,  said  connections  including  an  electromag- 
net, a  shoe  carried  by  the  car  and  adapted  to  make  successive  con- 
tact with  a  plurality  of  said  contacts,  whereby  circuit  is  simulta- 

neously completed  through  a  plurality  of  said  magnets,  a  main  cir- 
cuit, a  second  series  of  insulated  surface  contacts  connected  there- 

to through  switches  forming  armatures  for  said  magnets,  means 
for  normally  maintaining  said  armature-switches  open,  a  second 
shoe  caried  by  the  car  and  adapted  to  make  electrical  connection 
with  said  surface  contacts  _pf  the  said  last-mentioned  series,  for 
completing  the  main  circuit  through  the  translating  devices  on  the 
car. 

Electric-Railway  System. — Sidney  H.  Short,  Cleveland,  Ohio. 
No.  607,611. 

Trolley-Base. — Harrison  G.  Tabor,  Montreal,  Canada.  No.  607.- 
612. 

Controller. — Thorsten  von  Zweigbergk,  Cleveland,  Ohio,  assignor 
to  the  Walker  Company,  same  place.    No.  607,672. 
In  a  controller,  in  combination,  the  strip  G,  the  metallic  bars 

H  and  H',  boxes  carried  by  said  strip,  coils  g  within  each  box, 
some  of  said  coils  being  connected  together  in  series  in  different 

PAT.  NO.  607,672  PAT.  NO  606,938 

sets,  and  the  sets  having  one  of  their  terminals  connected  to  the 
bar  H  and  the  other  terminal  to  the  bar  H'. 
Electric  Railroad. — Clarence  A.  Myers,  Atlantic  City,  N.  J.  No. 607,697. 

A  track-rail,  comprising  two  sections  spaced  apart  and  form- 
ing opposite  walls  of  a  conduit,  the  tread  of  one  section  being  be- 
low the  plane  of  the  other  section-tread,  an  insulating  material  ar- 

ranged in  a  groove  in  the  under  side  of  a  section-tread  and  a  con- 
ductor for  electricity  supported  by  said  insulating  material. 

We  will  send  copies  ot  specifications  and  drawings  complete  of 
any  of  the  above  patents  to  any  address  upon  receipt  of  fifteen 
cents.  Give  date  and  number  of  patent  desired.  The  Street  Rail- 

way Publishing  Company,  Havemeyer  Building,  New  York. 

One  of  the  finest  pieces  of  steel  engraving  which  has  recently 
appeared  is  that  prepared  by  John  A.  Lowell  &  Company,  the 
well  known  Boston  engravers,  for  the  Grand  Trunk  Railway 
Company.  It  is  a  view  of  Niagara  Falls  and  the  Great  Gorge 
from  the  new  Grand  Trunk  viaduct  at  Suspension  Bridge.  The 
Gotge  Railway  running  down  the  side  of  the  cliff  from  Niagara 
Falls  to  Suspension  Bridge  is  clearly  seen  at  the  left.  The  plate 
is  a  very  valuable  one,  and  the  engraving  is  well  worth  a  place  in 
a  private  library. 
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STREET  RAILWAY  CONDITIONS  AND  FINANCIAL  RESULTS 

IN  METROPOLITAN  BOSTON 

T  is  intended  in  this  investigation  to  describe 

tlie  principal  investment,  traffic  and  operat- 
ing characteristics  of  thirty-nine  street  rail- 

ways located  in  the  city  of  Boston,  and  in 

about  seventy-five  suburban  cities  and  towns 
in  the  immediate  neighborhood.  The  ter- 

ritory covered  is  shown  on  the  accompanying  map.  It 
is  generally  limited  to  the  area  more  or  less  dependent  for 

its  prosperity  upon  Boston  proper,  excluding  several  inter- 
esting and  prosperous  systems  which,  though  connected 

some  thirty  suburban  cities  and  towns  within  a  half-hour's 
ride  from  the  business  section.  In  the  territory  under  in- 

vestigation are  no  less  than  1,250,000  permanent  residents, 

to  say  nothing  of  a  large  summer  population.  These  con- 
ditions make  for  health,  homes,  and  a  fair  prosperity,  as 

well  as  for  transportation  profits. 
The  diagram,  page  473,  shows  the  relative  growth  for 

eighty-five  years  past  of  Boston  proper,  of  Boston  with 
its  annexations,  and  of  metropolitan  Boston,  including 

twenty-six  towns  within  ten  miles  of  its  State  House.  It 

BEACON   HILL  ACROSS   BOSTON   PUBLIC  GARDENS 

with  the  Boston  suburban  system  by  street  railway  lines, 

are,  nevertheless,  working  independently  in  their  own  re- 
spective fields. 
GENERAL  CHARACTER  OF  THE 

TERRITORY 

The  living  conditions  of  the  people  of  metropolitan  Bos- 
ton are  probably  better  than  those  of  any  other  large 

American  city — perhaps  of  any  in  the  world.  Boston  is 
really  a  city  exceeding  1,000,000  inhabitants,  but  more 
than  half  this  number  live,  not  in  Boston  proper,  but  in 

will  be  seen  how  little  the  old  city  has  grown,  and  how 
stationary  is  its  present  population;  and  how  rapidly  the 
suburbs  have  grown,  especially  since  the  beginning  of 
street  railway  building,  about  1850.  The  curve  of  metro- 

politan Boston  has  taken  a  sharp  upward  turn,  ever  since 
1885,  and  especially  since  1890,  when  electric  traction 
came  to  Boston  in  force,  and  the  census  of  1900  is  quite 
sure  to  show  a  continuance  of  this  upward  movement. 

The  maximum  population  density  of  this  area  is  63,800 
per  sip  mile,  and  is  found  in  the  district  within  a  half  mile 
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of  the  State  Llouse.  From  this  figure  it  rapidly  falls  off,  so 
that  from  three  to  four  miles  away  it  is  but  6000  per  sq. 
mile,  and  from  nine  to  ten  miles  but  1300.  In  the  whole 
area  about  45  per  cent  of  the  entire  population  are  living 
within  a  quarter  mile  from  steam  railroad  suburban  lines, 

Ry.J 
THE  FIELD  OF  INVESTIGATION 

the  service  on  which  is  wonderfully  good,  and  the  fares 
low,  averaging,  for  commutation  tickets,  considerably  less 
than  one  cent  a  mile. 

These  suburbs  of  Boston  are  not  composed,  as  with  the 

newer  cities  of  America,  of  strag- 
gling lines  or  groups  of  houses,  in- 

terspersed with  large  areas  of  geo- 

metrically arranged  "city  hits," 
weed  overgrown  and  generalh 

painfully  "new."  Rich  and  poor 
alike  live  in  Boston  suburban  cities, 

the  former  in  beautifully  and  care- 
fully kept  up  country  houses,  with 

fine  old  trees  and  all  the  con- 
veniences of  city  life,  and  the  latter 

in  tastefully  built  individual  homes, 
each  with  its  garden  plot  and  lawn, 

and  with  strong  neighborhood  as- 
sociations and  local  prides.  All 

through  this  area  are  the  modern 
comforts  of  gas,  electric  lights, 
water  supply,  sewerage  and  street 

railways.  A  magnificent  metro- 
politan park  system  has  been  es- 

tablished, and  reservations  of  wood- 
lands and  picnic  grounds,  the  lay- 

ing out  of  boulevards,  arboreta  and 
pleasuring  places  of  many  kinds  on 
land,  on  river  fronts,  around  lakes 
and  ponds,  and  on  the  beautiful 
coast  of  Massachusetts  Lav,  have 
been  among  the  most  beneficent 
results  of  recent  State  and  city  leg- 

islation.   Who  has  not  heard  of 
Boston  Common,  with  its  Frog  Pond  of  ante-Revolution- 

ary fame;  of  the  Boston  Public  Gardens,  with  their  beauti- 
fully laid  out  flower  beds;  of  Beacon  Street  and  Com- 

monwealth Avenue,  the  seat  of  social  happenings  in 
Boston  and  the  incarnation  of  blue  blood  and  wealth; 
of  the  Boston  Public  Library,  largest  and  best  in 
all  the  United  States,  excepting  the  Congressional 
Library  at  Washington,  and  recently  housed  in  a  most 

beautiful  and  artistically  decorated  building"  in  a  fine 
location  on  the  Back  May;  of  the  State  House,  with 

its  gilded  dome  and  "sacred  codfish;"  of  Bunker Hill  and  Faneuil  Hall ;  and  of  Trinity  Church,  whose 

rector  was  the  world-famed  Phillips  Brooks?  All 
through  the  suburban  cities,  too,  are  houses  inter- 

esting from  one  cause  or  another,  such  as  the  homes 
of  Lowell  and  Longfellow,  in  Cambridge;  the  old 
Fairbanks  farmhouse  in  Dedham,  dating  from  1636; 

and  "The  Old  Ship,"  of  Hingham,  said  to  be  the 
earliest  church  edifice  in  America.  A  large  amount 
of  money  has  been  spent  by  the  Metropolitan  Park 
Commission  in  improving  Revere  Beach,  and  this  is 
now  one  of  the  finest  coast  resorts  on  Massachusetts 

Bay,  while  south  of  Boston,  Nantasket  Beach  is  a 

popular  pleasuring  ground. 
Regularly  twice  a  day  a  great  majority  of  Bos- 

ton's business  men  pass  between  home  and  office over  electric  or  steam  railroad  tracks.  Several  times 

a  week  their  wives  and  children  "go  in  town"  for 
shopping",  visit  friends  in  other  suburbs,  or,  in  the 
summer  months,  take  a  pleasure  ride  on  the  trolley 
cars,  either  with  or  without  an  object.  The  three  or 
four  thousand  students  and  professors  of  Harvard 

and  Tuft's  Colleges  in  Cambridge  and  Medford  near 
by  have  much  to  do  with  Boston  proper,  both  day 
and  night.  The  great  manufacturing  city  of  Lynn 

and  the  charming  residential  cities  along  the  North  Shore 
furnish  an  immense  amount  of  business  to  the  railroads 

and  street  railways  serving  them,  and  in  all  directions  are 
found  comfort  and  prosperity  on  large  or  small  scale  and 

BEACON  STREET  AND  BOSTON  COMMON 

comparatively  little  of  grinding  poverty  or  tenement  house living. 

How  valuable,  from  a  transportation  standpoint,  is  the 
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area  under  investigation,  may  be  judged  from  the  fact 
that  23 1 ,000,000  passengers  per  annum,  in  round  numbers, 
were  carried  on  its  street  railways  alone  in  their  last  finan- 

cial year — an  equivalent  of  633,000  passengers,  or  one-half 
the  entire  population,  per  diem.  In  [885  the  number  of 
street  railway  passengers  in  this  same  area  was  but  91,000,- 
000!  The  difference  is  due  partly  to  the  great  increase  in 
mileage,  partly  to  the  electrical  equipment  of  all  lines, 
partly  to  consolidations,  with  their  attendant  advantages 

to  the  people,  and  partly  to  the  natural  increase  of  popula- 
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Diagram  showing  the  population  of  Boston 
Proper,  of  Boston  with  anneyations,  and  of 
the  cities  and  towns  located  within  10  miles 
of  the  State  House. c  J 
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tion  and  traffic.  Nearly  50,000,000  passengers  per  annum 
use  the  steam  railroads  in  and  out  of  Boston,  but  this  num- 

ber is  decreasing  quite  rapidly  with  electric  railway  com- 
petition, the  decrease  in  the  last  year  alone  being  7.1  per 

cent,  and  in  the  last  four  years,  12.2  per  cent,  as  against 
an  increase  of  street  railway  traffic  in  the  same  four  years 
of  31 .2  per  cent. 

The  Massachusetts  system  of  conferring  street  railway 
franchises  is  peculiar  and  merits 
special  attention,  it  is  not  possible 
for  Massachusetts  street  railways 

to  obtain  "  vested  rights,"  prop- 
erly so-called.  Theoretically,  they 

hold  their  locations  in  the  streets 

and  on  the  highways  at  the  pleas- 
ure of  the  municipal  authorities, 

who  can  order  a  change  in,  or  the 
complete  removal  of  tracks,  their 
orders  being  subject,  however,  to 
revision  by  the  State  Board  of 
Railroad  Commissioners.  It  must 

not  be  hastily  inferred,  however, 
that  for  this  reason  Massachusetts 
franchises  are  valueless  or  even 
less  valuable  than  those  conferred 

in  most  of  the  remaining  States, 
for  it  is  undoubtedly  true  that  re- 

spect for  true  or  even  presumptive 
vested  rights,  and  a  desire  to  do 
justice  in  dealing  with  invested 
capital  is,  and  always  has  been, 
unusually  strong  in  Massachu- 

setts, and  it  is  almost  certain  that 

public  opinion  would  never  coun- 
tenance arbitrary  or  unreasonable 

use  of  authority,  while  the  check 
imposed  by  the  Railroad  Commis- 

sion— composed  of  three  men  of 
fixed  tenure  in  office  responsible  in  effect  directly  to  the people,  though  appointed  by  the  Governor— is  of  no  mean value  to  investors. 

In  practice,  there  has  never  been  a  case  of  extreme  con- 
flict between  the  municipal  authorities  and  street  railway companies,  or  of  serious  interference  with  the  reasonable 

rights  of  the  latter.  As  a  matter  of  fact,  the  power  re- 
served to  the  municipal  authorities  amounts  to  little  more 

than  a  club  held  in  reserve  to  compel  the  companies  to 
give  proper  service  and  fulfil  their  just  public  duties.  The 
Massachusetts  Railroad  Commission  is  known  all  over 

the  country  as  exceptionally  able,  broad  minded  and  in- 
telligent, particularly  in  its  dealings  with  the  new  problems 

brought  up  by  the  introduction  of  electromotive  power  on 
street  railways,  and  its  wise  decisions  have  probably  done 
more  to  establish  electric  railroading  in  Massachusetts  on 
a  sound  and  profitable  basis  than  any  other  single  in- 
fluence. 

'Lie  new  law  recently  passed  by  the  Massachusetts  Leg- 
islature recognizes  8  per  cent  as  a  fair  and  just  dividend 

to  be  paid  by  street  railway  companies  upon  their  stock 
in  any  year,  and  6  per  cent  per  annum  from  the  beginning 
of  operation.  If  dividends  exceeding  8  per  cent  are  paid 
by  any  company,  an  amount  equivalent  to  the  excess 
must  be  paid  by  it  in  addition  to  other  taxes,  provided  that 
the  company  shall  have  paid  at  least  6  per  cent  per  annum 
since  the  date  of  commencing  operation,  An  excise  tax 
on  gross  receipts  is  also  imposed  on  all  Massachusetts  rail- 

ways, on  the  following  basis: 
Gross  receipts  of  $4,000  or  less  per  mile  of  track  operated,  I 

per  cent. Gross  receipts  of  $4,000  to  $7,000  per  mile  of  track  operated, 
2  per  cent. 

Gross  receipts  of  $7,000  to  $14,000  per  mile  of  track  operated, 

2J4  per  cent. Gross  receipts  of  $14,000  to  $21,000  per  mile  of  track  operated, 

2]/2  per  cent. Gross  receipts  of  $21,000  to  $28,000  per  mile  of  track  operated, 

2^4  per  cent. Gross  receipts  of  $28,000  or  more   per  mile  of  track  operated, 

3  per  cent. This  tax  is  apportioned  to  the  cities  and  towns  in  which 

a  company's  tracks  are  located  in  proportion  to  the  total 

COMMONWEALTH  AVENUE 

track  mileage  (including  sidings  and  switches)  operated 
by  the  company  in  the  several  cities. 

LOCATIONS.  INVESTMENT  AND  REVENUE 
PRODUCING  POWER 

The  street  railways  of  the  Boston  metropolitan  system 
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may  be  conveniently  grouped  fol- 
lows: 

The  Boston  system. 
The  Lynn  &  JJoston  system. 
The  Gloucester  group. 

discussion   as  fol- 

ON  BOSTON  COMMON 

The  Wakefield-Stoneham  group. 
The  Newton  group. 
The  Framingham  group. 
The  Dedham  group. 

The  Brockton-Bridgewater  group. 
The  Quincy-Hingham  group. 
THH  BOSTON  SYSTEM 

A  single  corporation,  the  Bos- 
ton Elevated  Railway  Company, 

controls  the  entire  street  railway 
system  of  Boston  proper  and  many 
of  its  suburbs.  This  control  is  by 
lease  from  the  owners  of  the  prop- 

erty, the  West  End  Street  Rail- 
way Company,  until  recently  in 

independent  operation  since  1888, 
when  it  was  formed  by  consoli- 

dation of  five  previously  existing 
street  railway  companies.  There 
is  at  present  no  elevated  railway 
in  Boston,  but  franchises  for  the 

construction  of  elevated  lines  pres- 
ently to  be  mentioned  are  pos- 

sessed by  the  Boston  Elevated 
Railway  Company,  which  intends 
to  build  as  soon  as  necessary  con- 

sents can  be  obtained. 

The  lines  of  this  company  ag- 
gregate 154  miles  in  length  of 

streets  occupied,  and  303  miles  of 
single  track.  The  entire  resident 
population  served  by  this  company 
alone  is  about  788,000,  equivalent 
to  5100  per  mile  of  road.  About 
2650  passenger  cars  are  owned,  of 
which  2360  are  equipped  for  electric  operation, 
half  the  equipment  is  in  open  cars. 
An  examination  and  analysis  of  this  system  will  show 

the  enormous  strength  of  its  position  from  an  investment 
and  traffic  standpoint,  and  will  also  make  clear  some  of  the 

difficulties  connected  with  its  service  of  the  public.  It  is 
distinctly  a  radiating  system,  whose  center  is  the  Boston 
business  district,  a  little  peninsula  with  an  area  less  than 
one-fiftieth  that  of  the  territory  tributary  to  it.  From  this 
center  no  less  than  fourteen  main  lines  pass  into  the  ad- 

joining country,  north,  south  and  west,  as  follows: 
The  East  Boston-Chelsea  Division  (connected 

with  the  peninsula  by  ferry)  serves,  approximately, 

75,000  population,  and  requires  about  44  cars  per 
hour  in  East  Boston  and  Chelsea. 

The  Charlestown-Somerville-Medford-Everett  Di- 
vision serves  about  165,000  population  and  requires 

about  82  cars  per  hour.  Over  this  line  pass,  also, 

about  30  cars  per  hour  of  the  Lynn  &  Boston  Rail- 
road Company  from  Chelsea,  Revere  and  Lynn. 

The  Cambridge-Arlington,  Newton  &  West  Som- 
erville  Division  serves  about  130,000  population, 
and  requires  about  156  cars  per  hour. 

The  company's  Second  and  Ninth  Divisions,  serv- 
ing the  Back  Bay,  Brookline  and  Allston,  together 

with  parts  of  Jamaica  Plain,  Roxbury,  Brighton, 
Newton  and  Cambridge,  require  over  200  cars. 

Five   lines   to   Roxbury   and   West  Roxbury, 

through  Columbus  Avenue,  Tremont  Street,  Shaw- 
mut  Avenue,  Washington  Street  and  Harrison  Ave- 

nue, serve  about  125,000  population  and  require 
about  140  cars. 

Two  lines  to  South  Boston  serve  about  70,000  popula- 
tion and  require  about  64  cars,  and  the  line  to  Dorchester 

and  Milton  serves  about  50,000  and  requires  about  40  cars. 
The  above  car  requirements  are  based  on  the  heaviest 

hours  of  the  day  in  the  summer  season. 
From  the  above  analysis  of  the  system  it  will  be  seen 

how  serious  must  be  the  congestion  of  traffic  in  this  small 
business  area  and  how  completely  is  the  service  of  the 

TRE  Wont  street  and  BOSTON  COA\MON,  showing  subway  entrances 

About entire  system  dependent  upon  some  relief  from  congestion. 
As  a  matter  of  fact,  until  the  recent  opening  of  a  portion 
of  the  new  Subway,  Washington  and  Tremont  Streets,  the 
two  main  thoroughfares  north  and  west,  were  centers  of 

congestion,  which  often  caused  stoppage  of  traffic  or  de- 
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lays  equivalent  to  a  heavy  reduction  of  the  total  speed 
advantage  to  the  system  in  electric  traction  over  horses. 
No  less  than  216  cars  per  hour  formerly  passed  cer- 

tain points  on  Tremont  Street.  In  an  article  by  Louis 
Bell,  published  in  the  Street  Railway  Journal  in  Jan- 

uary, 1896,  was  given  a  very  interesting  analysis  of 
the  results,  in  the  matter  of  saving  in  speed,  brought 

about  by  electric  traction  in  Boston,  from  which  ar- 
ticle is  taken  the  accompanying  map  of  a  district  swept 

by  a  five-mile  radius  around  the  Boston  peninsula.  The 
heavy  lines  on  this  map 
represent  the  fifteen  and 

thirty -minute  bounda- 
ries under  horse  and 

electric  traction,  -re- 
spectively, the  inner 

dashed  lines  represent- 
ing the  old  boundaries 

with  horse  traction,  and 
the  outer  solid  lines  the 

points  possible  to  reach 
in  fifteen  and  thirty  min- 

utes, respectively,  from 
the  peninsula.  Dr.  Bell 
finds  that  the  area  added 

by  electric  traction  to 
the  fifteen-minute  dis- 

trict was  1. 1 5  sq.  miles, 
or  37  per  cent,  while 
that  added  to  the  thirty- 
minute  district  was  8.3 
sq.  miles,  an  increase  of 

57  per  cent.  It  will  be 
seen  how  narrow  is  the 
fifteen -minute  district 
north  and  south  through 
the  business  center,  and 
how  little  has  been  added 

to  it  by  electric  traction. 
The  best  engineering 

and  financial  talent  of 
the  State  has  been  for 

many  years  at  work 
upon  various  plans  to 
relieve  this  congestion 
in  the  heart  of  Boston, 
and  to  make  it  possible 
to  greatly  perfect  the 
service  to  the  public.  A 
Board  of  Rapid  Transit 
Commissioners  was  ap- 

pointed in  189 1  to  ex- 
amine the  transporta- 

tion conditions  and  re- 
port a  plan  of  relief.  The 

problem  which  this  com- 
mission had  to  solve 

was  not  only  to  provide 
better  means  for  pass- 

ing street  cars  through 
the  city,  but  to  improve 
and  connections  so  as  to 

sible,  the  grave  difficulties  connected  with  river  traffic, 
bridges,  grade  crossings,  etc.  Through  the  efforts 
of  this  commission,  with  modifying  influences,  five 
steam  railroad  lines  entering  four  separate  stations  at 
the  northern  part  of  the  city  have  been  brought  into  a 
single  Union  Station,  while  four  railroad  systems  enter- 

ing the  city  at  four  stations  in  the  southern  part  are  now 
being  diverted  into  a  southern  Union  Station — the  largest 

in  the  country,  if  not  in  the  world.  The  plan  recom- 
mended by  the  Rapid  Transit  Commission  for  the  relief 

of  street  railway  traffic  was  not,  however,  approved  by  the 
Legislature,  but  in  July,  1894,  a  second  body  of  men,  the 
Boston  Transit  Commission,  was  appointed  by  the  Gov- 

ernor, and  by  this  commission  the  plans  now  being  carried 
into  effect  were  prepared.  The  work  of  this  commission 
forms  the  subject  of  a  special  article  in  this  issue,  and  will 
not  be  here  described  in  detail.  It  is  sufficient  to  say  that 
a  subway  has  been  constructed  from  the  Northern  Union 

FIFTEEN  AND  THIRTY  MINUTE 

also  the  railroad  termini 

overcome,   as   far  as  pos- 

TRANSIT  AREAS  WITH  HORSE  AND  ELECTRIC  TRACTION 

Station  to  and  along  Tremont  Street  and  through  a  por- 
tion of  Boston  Common  to  a  point  on  Shawmut  Avenue, 

with  a  branch  from  the  corner  of  Boylston  and  Tremont 
Streets  to  a  point  in  the  Public  Garden  near  Boylston 
Street.  The  southern  portion  of  this  subway  has  now 
been  in  operation  since  September,  1897,  and  has  already 

greatly  relieved  the  congestion  on  Tremont  and  Wash- 
ington Streets,  and  materially  reduced  the  time  from  the 

center  of  Boston  peninsula  on  all  the  company's  southern 
routes.    When  the  northern  portion  is  opened  this  fall,  it 
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is  expected  that  the  relief  will  be  much  more  apparent  and 
the  northern  lines  will  he  greatly  benefited.  The  subway 
was  built  by  the  city  and  was  leased  to  the  West  End  Street 
Railway  Company  for  twenty  years  at  a  rental  equivalent 
to  4-5-  per  cent  of  the  net  cost  to  the  city  (about  $5,000,000), 

SCOLLAY  SQUARE 

Railway 
and  is  now  controlled  by  the  Boston  Elevated 
Company  through  its  lease  to  the  West  End. 

In  connection  with  the  subway  it  is  proposed  to  build  an 
elevated  line  between  the  northern  and  southern  stations 
around  Atlantic  Avenue  and  further  south  to  Norfolk  House 

in  Roxbury,  a  connection  being  made  at  the  Shawmut 
Avenue  entrance  to  the  subway,  by  which  certain  of  the 
trains  may  pass  back  to  the  northern  station  through  the 
subway.  Another  elevated  line  is  to  go  north  to  Charles- 
town,  and  a  third  is  to  go  west  from  Scollay  Square 

through  a  subway  to  the  river,  and  thence  to  Har- 
vard Square.  The  Boston  Transit  Commission  is 

also  authorized  and  instructed  to  build  a  tunnel 

under  the  river  to  East  Boston,  but  nothing  lias  as 
yet  been  done  to  carry  out  these  instructions  beyond 
making  the  preliminary  surveys. 
When  all  these  plans  are  carried  into  effect,  cen- 

tral Boston  should  be  a  very  different  thing  from 
what  it  is  at  present,  and  the  improvement  will  be 

felt  to  the  uttermost  suburban  regions.  The  aggre- 
gate value  of  the  time  saved  to  the  people  by  these 

improvements  w  ill  be  incalculable. 
The  general  balance  sheet  of  the  West  Knd  Street 

Railway  Company  on  Sept.  30,  1897,  showed  that 
the  total  permanent  investment  in  the  property 
amounted  to  $25,138,913,  equivalent  to  $97,666  per 
mile  of  main  track.  Of  this  amount,  $32,384  per 
mile  was  spent  on  construction  of  roadbed,  track 
and  electric  distribution  system,  $25,114  per  mile 
for  equipment  and  $40,169  per  mile  for  land,  build- 

ings (including  power  station  and  plant)  and  other 
permanent  property.  The  investment  in  land,  build- 

ings and  all  equipment,  exclusive  of  roadbed,  track 
and  distribution  system,  amounted  to  $6,346  per  car  owned. 
The  total  capital  liabilities  against  the  Boston  system  are 
much  less  than  those  of  any  other  important  street  railway 
system  in  the  country,  while  the  percentage  of  interest 
charges  to  gross  receipts  is  also  extremely  small,  being 
on  the  West  End  system  in  1897  but  5.6  per  cent. 

The   Boston  system  earned  in  its  last  financial  year 
(September  30,   1897)  $8,719,032,  equivalent  to  $56,700 
per  mile  of  route  operated,  $.2927  per  car  mile  and  $.0505 
per  passenger  carried.    This  earning  power  per  mile  of 
road  is  exceeded  by  that  of  the  Metropolitan  Street  Rail- 

way Company  and  the  Third  Avenue  Railroad  Com- 
pany, of  New  York  City,  and  the  Capital  Traction 

Company,  of  Washington,  only  among  the  impor- 
tant properties  of  the  country,  though  the  North 

Chicago  Street  Railroad,  of  Chicago,  has  an  earn- 
ing power  about  the  same.   The  earning  power  per 

car  mile  is  very  large,  but  is  considerably  less  in 

this  year  than  the  West  End  Company's  own  record, 
which  is  $.361  1,  made  in  1892,  and  to  this  earning 

power  there  is  a  strong  probability  that  the  com- 
pany will  return  with  increase  of  population  and 

greater  inducements  to  local  riding  by  reason  of  the 
subway  and  elevated  railway,  and  the  relief  from 
street  congestion  caused  thereby. 

The  Boston  Elevated  Railway  (West  End)  Com- 

pany's earnings  from  operation  applicable  to  return on  investment  amounted  last  year  to  $2,118,167, 

equivalent  to  $.071  per  car  mile,  and  to  a  return  of 
8.44  per  cent  on  the  total  permanent  investment. 

Eight  per  cent  was  declared  last  year  on  the  pre- 
ferred stock  and  j-\  per  cent  on  the  common  stock, 

leaving  a  surplus  for  the  year  of  $431,573.  This 

property  is  very  conservatively  handled  financially, 
many  charges  being  made  to  operating  expenses, 
which  on  some  properties  would  be  charged,  though 

probably  incorrectly,  to  construction  accounts.  So  long- 
as  it  deals  fairly  with  the  city  it  is  practically  secure  from 
competition,  as  there  are  no  valuable  routes  in  the  heart 
of  the  city  possible  to  obtain  for  a  rival  system,  which  are 

not  pre-empted  by  its  tracks. 
For  a  system  of  this  kind  there  are  two  policies  which 

could  be  followed  regarding  further  extensions  into  the  sur- 
rounding country.  One  is  to  build  for  its  own  benefit 

practically  every  connecting  line  or  extension  where  there 

FANEUIL   HALL  SQUARE 

is  a  possibility  of  profit,  and  the  other  is  to  allow  other 
capital  to  make  these  further  extensions  and  build  feeders 
for  the  main  system.  The  West  End  Company  has  always 
pursued  the  latter  policy,  which  will  probably  be  continued 
by  the  Boston  Elevated  Railway  Company.  All  of  the 

groups  of  railways  presently  to  be  described  are  con- 
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nected  with  the  Huston  Elevated  Railway  lines,  as  in- 
dieated  upon  the  accompanying  maps.  To  the  considera- 

tion of  these  outlying  groups  we  now  proceed,  and  will  find 
them  extremely  interesting  from  many  points  of  view. 

THE  LYNN  &  BOSTON  SYSTEM 

The  Lynn  &  lioston  Railroad  Company  now  controls 
practically  the  entire  street  railway  system  of  the  famous 
North  Shove  of  Massachusetts  and  connects 

twenty-one  cities  and  towns  with  each  other  and 
with  lioston,  entrance  to  the  heart  of  the  city 

(Scollay  Square)  being  gained  through  Charles- 
town  by  a  traffic  agreement  with  the  Boston 
Elevated  Railway  Company.  Included  in  the 

area  served  by  its  lines  is  the  important  man- 
ufacturing city  of  Lynn,  with  a  population  of 

62,000,  one  of  the  largest  shoe  towns  in  the 
world,  and  long  noted  as  the  headquarters  of 
great  electrical  manufacturing  interests;  the  resi- 

dential and  manufacturing  suburb  of  Chelsea, 
with  31,000  population;  the  quaint  old  cities  of 
Salem.  Beverly  and  Marblehead,  with  54,000 
population  in  toto;  and  sixteen  other  cities  and 
towns  tributary  to  these  various  centers.  This 
section  forms  one  of  the  most  delightful  and 
popular  summer  resorts  in  the  Eastern  States, 

and  Beverly,  Magnolia,  Marblehead  and  Swamp- 
scott  are  the  seats  of  large  summer  colonies,  the 
sight  of  whose  beautiful  cottages  forms  a  great 
attraction  for  the  less  wealthy  residents  of  the 
manufacturing  towns.  Marblehead  is  a  great 
yachting  center,  the  headquarters  of  two  great 
yacht  clubs,  and  their  annual  regattas  and  races 
are  held  in  the  waters  of  Massachusetts  Bay  near 

by.  One  of  these  clubs  built  the  yachts  "Puri- 
tan," "Mayflower"  and  "Volunteer,"  successful  defenders 

of  the  America's  cup  against  British  challengers.  Nahant, 

woven  interurban  lines  of  the  highest  interest  to  the  stu- 
dent of  street  railway  finance. 

The  system  as  it  exists  to-day  is  a  virtual  consolidation 
of  six  street  railway  properties,  in  independent  operation 
up  to  1892,  when  the  first  general  consolidation  was  ef- 

fected. The  Lynn  &  Boston  Company  prior  to  that  year 
w  as  in  possession  of  the  line  from  Lynn  to  Scollay  Square, 
Boston,  of  the  Chelsea  local  lines,  of  nearly  all  the  local 
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lines  in  Lynn,  of  the  Revere  Beach  lines,  and  of  a  line  to 
Marblehead.  The  Naumkeag  Street  Railway  Company 

centered  in  Salem  and  operated  nearly  all  the  entire  north- 
ern portion  of  the  present  system,  including  the  lines  in 

Salem,  Danvers,  Peabody,  Beverly,  Wenham  and  Ham- 
ilton, and  owned  a  line  from  Salem  to  Marblehead.  The 

East  Middlesex  system  centered  at  Maiden  and  owned 
the  principal  lines  west  of  Chelsea  and  Saugus,  located  in 
Chelsea,  Everett,  Maiden  and  Saugus,  as  well  as  a  line 
from  Maiden  to  Revere  Beach  direct  The  Lynn  Belt 
Line  Street  Railway  Company  owned  several  local  lines 
in  Lynn.  The  Essex  Electric  Street  Railway  Company 
owned  a  line  from  Salem  to  Peabody,  and  one  from  a 
point  in  Salem  to  Salem  Willows.  The  Boston  &  Revere 

Electric  Street  Railway  owned  a  line  from  a  point  on  Cres- 
cent Beach  to  Winthrop  Junction  and  (  )cean  Pier. 

An  idea  of  the  relative  earning  capacity  of  these  five 
components  of  the  present  system  (whose  locations  on  the 

accompanying  map  may  be  easily  understood  by  the  fore- 
going) may  be  obtained  from  the  following  figures  based 

upon  the  horse  railway  traffic  of  the  year  ending  Septem- 
ber 30,  1892: 

STATE  STREET 

Miles  Track. Passfncer  Receipts. 

Each 

System. 
Per Cent  to Total. 

Each 
System. 

Per Cent  to 
Total. 

Per  Mile Track. Per 
Car Mile. 

Lynn  &  Boston  

63-3 

45 $6:2,185 

58 

$9,700 

$■315 
Naumkeag  37-9 

27 

240,936 

23 

6,400 

•333 

East  Middlesex .... 

18.3 

13 

101,401 9 

5,500 

•3'i 

Lynn  Belt  Line. .  . . 

10.4 

8 

76,087 
7 

7,300 

.206 

Two  pleasure  lines. . 

96 

7 25,258 2 

2,600 

•335 

Revere  Beach  and  Winthrop  are  the  pleasure  grounds  of 
the  people,  and  on  pleasant  Saturdays,  Sundays  and  holi- 

days are  visited  by  thousands  from  lioston  and  vicinity. 
The  entire  Lynn  &  Boston  system  forms  a  mass  of  closely 

It  will  be  seen  that,  as  might  readily  be  supposed,  the 

old  Lynn  &  Boston  system  proper  is  the  best  portion  of  the 

present  larger  system.  In  the  old  horse  railway  days  with 

lint  45  per  cent  of  the  total  mileage  it  earned  58  per  cent  of 

the  total  receipts  and  $9,700  per  mile  of  track,  which  is  a 
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considerably  greater  earning  power  per  mile  than  any  of 
the  other  components.  The  Lynn  Belt  Line  appears  to 
have  been  a  valuable  local  property,  as  its  traffic  density 
was  equal  to  $7,300  per  mile  of  track,  and  it  earned  nearly 
its  due  proportion  of  the  entire  traffic  of  the  system.  Its 
net  earnings  were  small,  however.  The  traffic  of  the  East 
Middlesex  system  was  too  largely  local  in  character,  and 
presented  too  little  inducements,  except  for  the  Revere 
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Beach  travel,  to  achieve  a  large  earning  power  per  mile  of 
track,  but  its  cars  were  run  in  such  a  way  as  to  give  a 
fairly  large  return  per  car  mile.  The  travel  of  the  pleasure 
lines,  whose  principal  business  was  in  the  summer,  was 
naturally  small  per  mile  of  track  and  large  per  car  mile. 

The  backbone  of  the  present  Lynn  &  Boston  system  is 
the  long,  nearly  straight  line  passing  from  Lynn 
through  Chelsea  and  Charlestown  to  Scollay 

Square,  Boston.  This  is  by  far  the  greatest  reve- 
nue producing  line  of  the  system.  A  i^-minute 

service  is  given  to  Chelsea  and  a  fifteen-minute 
service  to  Lynn,  while  between  Boston  and  Re- 

vere is  a  2^-minute  local  service.  It  is  two  and 
one-half  miles  from  Scollay  Square,  Boston,  to 
Chelsea;  six  and  one-half  miles  to  Revere,  and 
ten  miles  to  Lynn.  The  fare  to  Revere  is  five 

cents  and  to  Lynn  ten  cents.  The  company's 
Chelsea  line  probably  obtains  more  than  half  of  the 
regular  daily  traffic  between  Boston,  Chelsea  and 
Revere,  and  nearly  half  of  that  between  Boston 
and  Lynn.  Its  competitors  for  the  Chelsea  traffic 

are  the  Chelsea  Ferry,  which  charges  a  2-|-cent 
fare,  and  lands  its  passengers  at  the  foot  of  Han- 

over Street,  Boston,  connecting  with  the  cars  of 
the  Boston  Elevated  Railway  Company;  and  the 

latter's  lines  direct  from  Broadway,  Chelsea, 
through  East  Boston  via  East  Boston  Ferry  to 

Boston  proper — a  comparatively  roundabout  and 
little  used  line  for  Chelsea  traffic,  though  valuable 

for  East  Boston.  The  company's  cars  between 
Boston  and  Lynn  are  run  at  good  speed  (eight 
miles  per  hour  schedule),  and  that  fact,  together  with  the 
distribution  facilities  offered  by  the  local  lines  of  Lynn, 
free  transfer  to  which  is  given,  the  convenient  Scol- 

lay Square  terminus  in  Boston,  and  a  25  per  cent  saving  in 
fares  has  been  successful  in  diverting  to  the  electric  lines 

a  large  portion  of  the  travel  formerly  going  by  steam  rail- 
road. Of  course  nearly  all  this  through  travel  between 

Boston  and  Lynn  has  been  built  up  since  the  introduction 
of  electric  traction,  and  is  a  direct  result  of  the  higher 

speeds  possible  with  it. 
The  Revere  Beach  portion  of  this  old  Lynn  &  Boston 

system  has  been  already  referred  to  as  being  one  of  its 
most  important  and  profitable  sources  of  revenue.  The 

traffic  on  the  old  East  Middlesex  system  serving 

— '     Chelsea,  Everett,  Maiden  and  Melrose  does  not  call 
for  a  very  large  car  service,  a  fifteen-minute  service 
only  being  necessary  between  Chelsea  and  Melrose 
via  Maiden,  a  half-hour  service  from  Woburn  to 
Lynn  and  Revere  Beach  via  Stoneham,  Melrose 
and  Saugus,  and  a  ten-minute  service  along  the 
beaches. 

The  company's  lines  north  of  Lynn  obtain  still 
the  great  pleasure  traffic  of  the  system  with  a  little 
all-the-year-round  traffic.  A  ten-minute  service  is 
given  between  Lynn  and  Salem,  a  fifteen-minute 
service  between  Lynn  and  Marblehead,  a  fifteen- 
minute  service  from  Salem  to  Marblehead  and  to 

Salem  Willows,  a  twelve-minute  service  from  Salem 
to  Danvers,  a  fifteen-minute  service  to  Beverly  and 
thirty-minute  to  Wenham. 

The  general  balance  sheet  of  the  Lynn  &  Boston 
Railroad  Company  of  Sept.  30,  1897,  showed  that 
the  total  permanent  investment  in  the  property 
amounted  to  $6,926,044,  equivalent  to  $57,334  per 
mile  of  main  track.    Of  this  amount  $34,690  per 
mile  was  spent  on  construction  of  roadbed,  track 
and  electric  distribution  system,  $11,174  per  mile  for 

equipment,  and  $11,471  per  mile  for  land  and  build- 
ings (including  three  power  stations  and  plant)  and 

other  permanent  property.    The  investment  in  land,  build- 
ings and  all  equipment,  exclusive  of  roadbed,  track  and  dis- 

tribution system  amounted  to  $5,271  per  car  owned.  The 
total  capital  liabilities  against  the  Lynn  &  Boston  system 
amount  to  about  $58,000  per  mile. 

The  Lynn  &  Boston  system  earned  in  the  year  ending 
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September  30,  1897,  $1,431,936,  equivalent  to  $11,465  per 
mile  of  route  operated,  $.261  per  car  mile  and  $.052  per 
passenger  carried.  The  fact  that  this  earning  power  per 

passenger  so  little  exceeded  the  normal  five-cent  fare  shows 
that  the  proportion  of  the  passengers  paying  a  sum  greater 
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than  tlii s  five  cents  must  be  but  moderate.  The  earning 

power  per  car  mile  is  less  than  the  company's  best  record, 
which  is  $.2814  earned  in  1895.  The  earnings  per  mile  of 
road  have  neither  increased  nor  decreased  materially  since 
the  horse  railway  days.  The  entire  profits  of  the  system 
are  earned  during"  the  six  summer  months,  the  traffic  of 

THE  FROG  POND  ON  BOSTON  COMMON 

the  remaining  six  months  hardly  paying  operating  ex- 
penses. 

The  company's  earnings  from  operation  applicable  to 
return  on  investment  amounted  last  year  to  $396,387, 

equivalent  to  5.72  per  cent  upon  the  total  permanent  in- 
vestment. Eight  per  cent  was  declared  upon  the  capital 

stock,  leaving  a  surplus  for  the  year  of  $4,218. 
This  is  evidently  one  of  the  most  valuable  street  railway 

properties  of  the  interurban  class  in  the  world.  It  is  diffi- 
cult to  see  how  the  territory  could  possibly  be  excelled 

from  a  street  railway  point  of  view,  except,  perhaps,  thai 
a  somewhat  larger  proportion  of  manufacturing  to  residen- 

tial and  pleasuring  interests  would  be  desirable.  There  is 
no  question  that  the  section  which  this  system  serves  will 
alwavs  be  largely  residential,  and  manufacturing  interests 
will  probably  not  develop  very  greatly,  but  there  will  surely 
be  a  stead v  and  perhaps  even  rapid  growth  of  travel 
throughout  this  whole  North  Shore  district  with  the  in- 

crease of  population  brought  about  by  greater  facilities 
of  transit,  and  by  the  delights  of  summer  residence. 

THE  GLOUCESTER  GROUP 

North  of  the  Lynn  &  Boston  system  and  connected  with 
it  at  Beverly  are  four  lines  serving  five  towns  of  about 

54,000  total  population  lying  along  the  Gloucester  penin- 

sula, the  northern  limit  of  'Massachusetts  Bay.  This  dis- 
trict was  formerly  given  over  almost  entirely  to  fishing 

interests,  Gloucester,  Beverlv  and  Ipswich  being  in  es- 
pecial ports  from  which  many  whaling  boats  were  fitted 

out.  Later,  however,  these  interests  have  greatly  declined 

and  have  not  been  replaced  by  others  to  any  material  ex- 
tent, so  that  this  section  is  chiefly  residential  and  farming 

in  character,  with  a  large  summer  population  attracted  by 
the  quaintness  of  these  old  towns. 

The  street  railway  system  is  composed  of  four  separate 

companies,  but  is  operated  practically  as  one  system,  cer- 
tain stockholders  being  largely  interested  in  each  com- 

pany. The  Gloucester  Street  Railway  Company,  the  oldest 
and  best  developed  of  the  four  lines,  dates  from  1885  and 
until  1891  was  owned  locally  and  had  built  5.4  miles  of 
track.  At  about  that  time  it  was  purchased  by  the  present 
owners,  who  have  since  extended  it  by  about  five  miles 

and  have  equipped  it  for  electric  operation.  To  this  line  is 
leased  the  Gloucester  &  Rockport  Street  Railway,  a  small 
branch  O  mile  in  length  running  to  a  shore  resort  and 
built  in  1895.  The  Rockport  Street  Railway  was  built  in 
the  early  part  of  1896  and  was  opened  for  operation  on 
July  3  of  that  year.  The  Gloucester,  Essex  &  Beverly 

Street  Railway  was  opened  for  operation 
on  Aug.  21,  1895,  and  construction  was 
completed  before  Sept.  30,  1896. 

The  accumulated  investment  in  the  Glou- 

cester Street  Railway,  including  a  fair  al- 
lowance for  the  old  horse  railway  property, 

is  $11,600  per  mile  of  track  and  roadbed, 
$4,000  per  mile  for  overhead  construction 
and  $7,500  per  mile  for  rolling  stock.  The 
net  cost  of  building  the  twenty-three  miles 
of  the  Gloucester,  Essex  &  Beverly  road 
was  $8,100  per  mile  for  roadbed  and  $3,600 
for  overhead  construction,  while  its  rolling 
stock  cost  $2,400  per  mile.    The  net  cost 
of  building  the  Rockport  Street  Railway 

was  $9,900  per  mile  of  roadbed  and  tracks 
and  $2,000  per  mile  for  overhead  construc- 

tion, its  rolling  stock  costing  $2,600  per 
mile.    The  cost  of  building  the  1.5  mile 

of  the  Gloucester  &  Rockport  Street  Rail- 
way was  $11,400  per  mile  for  roadbed  and 

tracks  and  about  $1,000  per  mile  for  over- 
head construction.      The  cost  of  power  stations  for  the 

entire  system  including  land,  power  station  buildings  and 
equipment,  amounts  to  $2,600  per  mile  of  track  and  $1,900 
per  car  owned.    The  cost  of  land  and  buildings  other  than 
for  power  station  purposes  for  the  complete  system  was 
nearly  $1,200  per  mile  of  track  and  $900  per  car.  The 

■  f/  * 
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cost  of  equipment  for  the  four  companies,  including  cars, 
motors,  power  station,  land  and  buildings,  but  exclusive 
of  roadbed,  overhead  construction  and  feeder  system,  was 

$5,600  per  car  owned. 
These  figures  of  investment  may  be  relied  upon  as  very 
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closely  representing'  the  actual  net  cash  cost  of  these  prop- 
erties, as  all  construction  accounts  are  most  carefully  in- 

spected by  the  Board  of  Railroad  Commissioners,  and  any 
attempt  at  padding  as  a  basis  for  overcapitalization  is  rigor- 

ously checked.  For  this  reason  these  and  similar  figures 

concerning  other  properties  yet  to  come  are  of  special  sig- 
nificance and  value  to  those  who  wish  to  obtain  an  accurate 

idea  of  the  cost  of  electric  railway  building  at  the  present 
time. 

There  is  quite  a  little  local  traffic  in  Gloucester  and  in 
the  near  vicinity,  particularly  to  the  shore  resorts  close  by. 
(  Mi  the  long  lines  to  Lanesville  and  (  )cean  View  via  Rock- 
port  a  thirty-minute  service  is  given  in  summer  and  a 

tdrty-five-minute  service  in  winter,  'flic  local  fares  are five  cents,  while  the  fare  to  Lanesville  and  (  )cean  View  is 

ten  cents.  The  g'ap  between  these  two  lines  at  the  end  of 
tlie  peninsula  is  left  closed  perhaps  with  a  view  to  increas- 

ing traffic  by  avoiding  round  trips.  A  summer  visitor 
must  evidently  make  a  return  trip  on  both  lines  if  he  ex- 

as  a  large  proportion  of  the  ten  ami  twenty-cent  fares 
would  otherwise'  have  brought  up  the  minimum  five-cent 
fare  to  a  much  greater  figure. 

I  he  Rockport  Street  Railway  carried  3.0  passengers  per 
car  mile  and  earned  $3,497  per  mile  of  track  operated, 
equivalent  to  19.34  cents  per  car  mile  and  5  cents  per  pas- 
senger. 

'fhe  net  earnings  of  the  Gloucester  Street  Railway  ap- 
plicable to  return  on  investment  amounted  in  1806-7  to 

$24,541,  equivalent  to  7.3  per  cent  on  its  own  investment 
and  that  of  the  Gloucester  ec  Rockport  Street  Railway, 
which  it  leases.  The  Gloucester  Company  paid  the  Glou- 

cester &  Rockport  Company  as  rental  the  sum  of  $1,800,  or 
6  per  cent  on  its  capital  stock,  and  it  paid  6  per  cent  upon 
its  own  stock,  leaving  a  surplus  for  the  year  of  $5,635  to  be 
added  to  its  previous  surplus  of  $35,017. 

'fhe  net  earnings  of  the  Gloucester,  Lssex  &  Beverly 
Street  Railway  Company  amounted  to  $17,700,  equivalent 
to  4.4  per  cent  upon  its  investment.  This  company  declared 

pects  to  see  all  the  scenery  that  Gloucester  can  afford  to 
him  by  trolley  cars.  On  the  Gloucester,  Essex  &  Beverly 
line  a  thirty-minute  service  is  given  in  summer  and  a  sixtv- 
minute  in  winter.  The  fare  between  Gloucester  and  West 
Gloucester  is  five  cents,  Gloucester  and  Lssex  Falls  ten 
cents,  and  Gloucester  and  Beverly  thirty  cents.  The  fare 
on  the  Ipswich  branch  from  the  trunk  line  to  Ipswich  is 
five  cents,  and  a  thirty-minute  service  is  given. 

As  a  result  of  this  service  the  Gloucester  Street  Railway 

carried  in  1896-7  4.9  passengers  per  car  mile,  earned  5.26 
cents  per  passenger  carried,  25.84  cents  per  car  mile  and 
$5,902  per  mile  of  track  operated.  The  Gloucester,  Essex 
«x  Beverly  carried  only  3.3  passengers  per  car  mile  and 
earned  on  its  twenty-three  miles  of  track  operated  less  in 
toto  than  the  Gloucester  system  with  its  twelve  miles,  the 
earnings  of  this  long  interurban  road  being  at  the  rate  of 
$2,612  per  mile  of  track,  17.35  cents  per  car  mile  and  5.23 
cents  per  passenger.  From  this  last  figure  it  would  seem  that 
the  traffic  on  the  Gloucester,  Essex  &  Beverly  road  must 
be  chiefly  local  with  comparative!)  little  through  business, 

a  2  per  cent  dividend,  which  left  a  surplus  for  the  year 
of  $4,332  to  lie  added  to  its  previous  surplus  of  $8,717. 
The  net  earnings  of  the  Rockport  Street  Railway  Company 

were  $6,924,  equivalent  to  5.5  per  cent  return  on  its  invest- 
ment. This  company  paid  a  dividend  of  3  per  cent  on  its 

stock  and  after  doing  so  had  a  surplus  for  the  year  of 
$3,234  to  be  added  to  its  previous  surplus  of  $7,565. 

The  four  companies  composing  this  system  earned  as 
a  whole  $153,579  gross,  equivalent  to  about  $2.80  per  capita 
served  (not  counting  of  course  summer  population*;  and 
$5°.174  net>  equivalent  to  a  return  of  5.7  per  cent  upon  the 
total  investment.  The  total  balance  sheet  surplus  of  the 
four  companies  amounts  to  $82,079,  equivalent  to  9.4  per 
cent  of  their  joint  investment. 

Altogether,  while  this  system  has  the  disadvantage  of 

being  located  in  a  purely  residential  section  without  man- 
ufacturing interests  of  consequence  to  favor  its  larger 

growth,  it  is  safe  to  expect  a  steady  though  perhaps  slow 
development,  which  should  make  it  always  a  reasonably 
profitable  property  if  carefully  managed. 
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THE  WAKE  FIELD-STONE  HAM  GROUP 

Seven  independent  lines  of  this  group,  operating  about 

fifty-four  miles  of  track  in  all,  serve  eleven  cities  and 
towns,  with  an  aggregate  population  of  81,000  lying  to  the 
north  of  the  Boston  system  and  west  of  the  Lynn  &  Boston 

system,  and  connected  with  these  two  systems  at  Arling- 
ton, Medford,  Melrose,  Stoneham,  Woburn,  Saugus  and 

Lynn.  The  territory  is  chiefly  residential  suburban  in 
character,  but  there  are  some  large  manufacturing  inter- 

ests, particularly  in  Wakefield  and  Stoneham.  The  traffic 

is  largely  of  the  "shuttle"  order,  except  that  there  is  con- 
siderable pleasure  business  in  summer,  the  lines  running 

generally  through  beautiful  semi-country  scenery  along 
pleasant  rivers  and  in  quiet  byways.  Some  effort  is  made 
to  obtain  North  Shore  traffic,  but  this  has  to  pass  over  the 
Lynn  &  Boston  lines  before  reaching  the  shore  itself. 

The  oldest  of  these  seven  lines  is  the  North  Woburn 

Street  Railway,  which  dates  from  the  early  '8o's,  and  is  a 
direct  feeder  to  the  Boston  system  connecting  with  it  Win- 

no  greater  frequency  being  considered  necessary  except 
on  special  days  or  special  occasions.  The  fare  charged 
from  Reading  to  Billerica  is  fifteen  cents  and  from  Wake- 

field and  Reading  to  Winchester  and  Arlington  ten  cents, 

but  elsewhere  on  the  system  in  general  a  five-cent  fare  is 
charged  for  each  line  irrespective  of  distance. 

The  investment  and  operating  characteristics  of  the  five 
properties  in  this  group  which  have  been  in  operation  for 
one  year  or  more  are  given  in  the  table  on  page  488,  and 
a -number  of  interesting  comparisons  may  be  made  by 
those  who  wish  to  draw  deductions  for  use  in  other  places. 
The  comparative  density  of  traffic  is  as  follows: 

Gross  Receipts 
Per  Mile  Per  Car 
Track.  Mile. 

North  Woburn   $4,652  $1954 

Wakefield  &  

Stoneham                                  3,806  .1603 

Mystic  

Valley                                                   2,991  .1667 

Woburn  &  

Reading                                          1,940  -1483 

Reading  &  

Lowell                                             1,476  .1103 

In  the  year  ending  Sept.  30,  1897,  the  North  Woburn 

PeabodyjTT 

Peabody  &  Salem* 
via  L.&  8.R.R. 

Chester,  Woburn  and  North  Woburn.  The  remaining 
six  lines  form  practically  one  system,  the  same  parties  be- 

ing in  control  of  all.  The  Wakefield  &  Stoneham  Rail- 
way, the  largest  of  the  six,  commenced  operation  in  1892, 

the  Reading  &  Lowell  in  December,  1895,  the  Mystic 
Valley  in  May,  1896,  the  Woburn  &  Reading  in  June, 
1896,  the  Arlington  &  Winchester  in  July,  1897,  while  the 
Salem  &  Wakefield  is  about  ready  for  operation.  From 
these  dates  it  will  be  seen  that  the  earning  power  of  this 
system  is  not  fully  developed,  but  should  be  greater  three 
or  four  years  hence  than  at  present. 

Over  all  these  lines  the  cars  run  at  half-hour  intervals, 

earned  a  surplus  over  fixed  charges  of  $1,873  only>  and  its 

balance  sheet  shows  a  total  deficit  of  $12,976;  the  Wake- 
field &  Stoneham  earned  a  surplus  over  charges  of  $20,583. 

paid  a  5  per  cent  dividend  and  shows  a  total  balance  sheet 
surplus  of  $4,012;  the  Mystic  Valley  earned  $1,051  net 
and  shows  a  total  surplus  of  but  $843;  the  Reading  & 
Lowell  and  the  Woburn  &  Reading  combined  earned  but 

$716  over  operating  expenses  for  the  last  year,  and  show 
a  total  deficit  to  date  of  about  $5,100. 

These  five  operating  properties  taken  as  a  whole  cost 

$19,600  per  mile  of  track,  of  which  $11,200  per  mile 
was  for  roadbed,  $2,700  for  overhead  construction,  $2,900 
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for  rolling  stock,  $2,000  for  power  station  and  equipment 
and  $800  for  other  land  and  buildings.  The  cost  of  equip- 

ment, exclusive  of  roadbed  and  overhead  construction,  was 
$5,100  per  car.  The  five  railways  together  carried  3.2 

passengers  per  car  mile  and  earned  $132,706  gross,  equiv- 
alent to  $1.64  per  capita  served  (exclusive  of  earnings  of 

competing  lines  in  same  territory),  $3,100  per  mile  of  track, 
$.158  per  car  mile  and  $.0501  per  passenger  carried.  The 

earnings  from  operation  were  $28,668,  equivalent  to  a  re- 
turn of  3.4  per  cent  upon  the  total  investment. 

The  somewhat  unsatisfactory  results  on  this  system 
are  undoubtedly  due  to  the  fact  that  the  seven  lines 
of  this  group  alone  have  built  one  mile  of  track 

for  every  1500  inhabitants  to  be  served,  to  say  noth- 
ing of  the  Lynn  &  Boston  and  Boston  Elevated  Rail- 

ways, which  give  additional  service  to  several  of  the 

towns.  The  system  is  also  unfortunate  in  offer- 
ing comparatively  little  inducement  to  permanent 

daily  traffic  aside  from  pleasuring  and  occasional  local 
business  requirements.  The  competing  lines  give  their 
patrons  much  longer  rides  for  the  same  money  and  take 

them  also  to  Boston  and  other  large  business  and  pleas- 
uring centers.  The  new  lines  just  built  and  building  may 

improve  these  general  results  to  some  extent,  particularly 
the  Salem  &  Wakefield  line,  which  will  probably  carry  a 
good  deal  of  pleasure  travel  from  the  entire  territory. 

THE  NEWTON-WALTHAM  GROUP 

Newton  City  and  the  Newton  villages  are  considered 

by  many — particularly  those  who  live  there — as  being 
among  the  most  beautiful  suburban  residence  places  in  the 
world.  Certainly  they  are  the  most  beautiful  and  highly 
developed  around  Boston,  and  in  character  of  houses, 
highways  and  public  service  in  general  they  can  hardly  be 
excelled  as  model  suburban  townships.    All  of  these  are 

within  thirty  minutes  of  Boston  by  the  "Newton  Circuit 
Line"  of  the  Boston  &  Albany  Railroad,  which  gives  an excellent  service,  and  yet  are  so  far  away  by  street  railway 
lines  that  even  with  electric  speeds  the  latter  can  hardly 

hope  to  obtain  much  of  the  Boston  travel  except  from 
those  to  whom  time  is  no  object  and  pleasure  in  riding 
desirable. 

Three  cities  only  are  served  by  this  system — Newton, 
Waltham  and  Needham— with  a  total  population  of  53,000. 

In  Newton,  however,  are  no  less  than  twelve  villages  rang- 

HARVARD  COLLEGE  GATES 

ing  in  size  from  Thompsonville,  with  77  population,  to 
Newton  proper,  with  9000.  For  the  service  of  this  53,000 

population  the  five  railways  in  this  group  have  built  forty- 
three  miles  of  track,  an  average  of  one  mile  for  each  1250 
inhabitants.  According  to  all  or  nearly  all  precedents  so 
large  a  mileage  in  proportion  to  the  population  would 
mean  disaster  from  the  start,  but  this  has  not  come  about 
here,  as  will  presently  be  seen. 
A  fifteen-minute  service  is  given  on  these  lines  from 

Newton  to  Newton  Lower  Falls,  a  twenty-minute  service 
from  Newtonville  to  the  southern  villages  and  a  half-hour 
service  from  Newton  and  Watertown  to  Waltham.  A  five- 
cent  fare  is  charged  throughout.  The  Commonwealth 
Avenue  line,  the  most  recent  of  the  five,  going  into  opera- 

tion in  March,  1896,  connects  with  the  Boston  Elevated 
Railway  at  Chestnut  Hill  Reservoir,  and  a  good  deal  of 
Boston  traffic  will  be  obtained  to  Norumbega  Park  via 
Newton  over  this  line. 

In  the  table  on  page  488  will  be  found  the  financial  char- 
acteristics of  the  separate  railways  forming  this  group.  It 

should  be  stated  that  the  Wellesley  &  Boston,  the  Newton 
&  Boston  and  the  Newtonville  &  Watertown  Street  Railway 

companies  are  practically  identical  in  management  and 
ownership  and  have  a  common  power  station,  which  also 

furnishes  power  to  the  Commonwealth  Avenue  Street  Rail- 
way Company.  The  latter,  though  owned  by  a  separate 

group  of  capitalists,  is  on  friendly  terms  with  the  three 
companies  just  named,  as  is  shown  by  the  fact  that  they 

have  given  the  Commonwealth  Avenue  a  terminus  at  New- 
tonville over  their  tracks.  The  power  station,  as  above 

stated,  is  used  in  common  and  one  superintendent  handles 
the  four  lines.  The  Newton  Street  Railway  was  the  first 
one  in  this  field  and  is  entirely  independent  of  the  others. 

The  relative  earning  power  of  these  properties  is  as  fol- 
lows: 

Gross  Receipts 
Per  Mile  Per  Car 
Track.  Mile. 

Newton  Street  Railway   $7,608  $.2467 
Newton  &  Boston    4,723  .1953 
Commonwealth  Avenue    4.432  -1587 
Wellesley  &  Boston    2,679  -T393 
Newtonville  &  Watertown    2,657  -l397 
Combining  the  investment  and  operating  figures  of  the 
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five  properties  we  find  that  they  have,  as  a  whole,  cost 

$25,100  per  mile  of  track,  of  which  $13,600  was  for  road- 

bed, $2,400  for  overhead  construction,  $5,300  for  rolling- 
stock,  $1,400  for  power  station  and  equipment,  and  $2,400 
for  other  land  and  buildings.  Their  cars  carried  3.7  pas- 

sengers per  car  mile  and  their  gross  operating"  receipts 
were  $214,574,  equivalent  to  .$4.05  per  capita  served,  $4,800 

per  mile  of  track,  $.1939  per  car  mile  and  $.0528  per  pas- 
senger carried.  The  net  earnings  of  the  system,  applicable 

to  return  of  interest  and  dividends  on  bonds  and  stock, 

THE   FRAMING HAM-NATICK  GROUP 

Directly  west  of  the  Newton  group  are  five  lines  con- 
nected with  it  at  Newton  Lower  Ealls,  and  running  thence 

through  Wellesley  and  Natick  to  South  Framingham,  the 
center  of  this  group,  whence  a  line  runs  still  further  west 
to  Hopkinton  and  south  to  Milford  and  Hopedale.  This 
territory  is  almost  entirely  independent  of  Boston,  and 
carries  practically  no  traffic  to  or  from  the  Boston  system. 
It  is  to  some  extent  suburban  in  character,  however,  even 
as  far  west  as  South  Framingham,  but  for  the  benefit  of 

amounted  last  year  to  $54,720,  equivalent  to  4.9  per  cent 
upon  the  total  permanent  investment.  The  Newtonville 
&  Watertown  alone  of  the  five  properties  did  not  earn  its 
operating  expenses  and  taxes,  its  scale  of  operations  being 
extremely  small — $8,000  gross  receipts  per  annum.  The 
Wellesley  &  Boston  paid  a  7  per  cent  dividend,  the  New- 

ton &  Boston  3.8  per  cent,  the  Newton  8  per  cent  and  the 
Commonwealth  Avenue  nothing.  The  combined  balance 
sheet  surplus  of  the  five  properties  is  $29,086. 

steam  railroads  only.  South  Framingham  itself  is  a  some- 
what important  railroad  center,  the  seat  of  the  great  shops 

of  the  Boston  &  Albany  Railroad,  while  Natick  possesses 
a  number  of  manufacturing  establishments  and  Wellesley, 
the  beautifully  situated  and  popular  Wellesley  College  for 
the  education  of  women.  Apart  from  these  towns  the 
district  is  chiefly  farming  in  character,  and  the  towns  and 
villages  small.  The  total  population  served  by  the  53.5 
miles  of  track  owned  in  this  group  of  five  lines  is  36,000,  or 
less  than  700  inhabitants  per  mile. 

A  half-hour  service  only  is  given  on  all  the  lines  in  this 
territory.  The  fare  from  Natick  10  Saxonville  is  ten  cents, 
from  South  Framingham  to  Hopedale  fifteen  cents,  from 
South  Framingham  to  Braggville  and  Hopkinton  ten 
cents,  from  Milford  to  West  Medway  and  Medway  ten 
cents,  and  elsewhere  on  the  svstem  for  short  distances  five 
cents  is  charged. 

The  South  Middlesex,  the  Milford,  Holliston  &  Fram- 
ingham and  the  Milford  &  Hopedale  Street  Railway  prop- 

erties are  owned  and  operated  as  a  single  system;  the 
Natick  &  Cochituate  belongs  to  other  owners,  and  the 
Framingham  Union  has  but  just  completed  its  electrical 

equipment,  having  been  almost  the  only  road  in  Massa- 
chusetts to  continue  as  a  horse  road  until  last  year. 

The  relative  traffic  density  and  earning  power  of  these 
five  lines  is  as  follows: 

Gross 
Per  Mile Track. 

Milford  &  Hopedale   $5,676 
Natick  &  Cochituate   4.158 
South  Middlesex    3.984 
Framingham  Union    2,884 
Milford,   Holliston  &   Framingham   2,616 

Combining  the  investment  and  operating  figures  of  the 
five  lines  (for  details  see  table,  page  488)  it  is  found  that 
as  a  whole  they  have  cost  $17,500  per  mile  of  track  owned, 

of  which  $9,500  was  for  roadbed,  $2,200  for  overhead  con- 
struction, $2,900  for  rolling  stock,  $2,000  for  power  station 

and  equipment  and  $973  for  other  land  and  buildings.  The 

Receipts 

Per  Car Mile. 

$.1827 

.2194 

.2049 

.2289 

.1826 
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system  carried  4  passengers  per  car  mile  and  earned 

$179,157  gross,  equivalent  to  $4.98  per  capita  served, 

$3,300  per  mile  of  track  owned,  $.2023  per  car  mile  and 

$.0502  per  passenger  carried.  The  net  earnings  applicable 
to  return  of  interest  and  dividends  on  bonds  and  stock 

amounted  to  $50,029,  equivalent  to  5.3  per  cent  on  total 
permanent  investment.  The  Milford  &  Hopedale  and  the 
Milford,  Holliston  &  Framingham  paid  5  per  cent  divi- 

villages  is  necessarily  large.  Thirty-four  cars  per  hour 
are  run  by  the  Boston  Elevated  Railway  Company  between 
Boston  and  Forest  Mills.  A  fifteen-minute  service  is 
given  from  Forest  Hills  to  Hyde  Park  and  Roslindale 
and  a  half-hour  service  from  Forest  Mills  to  Dedham  and 

East  Walpole,  as  well  as  from  Hyde  I 'ark  to  Milton  and Readville.  Fifteen  cents  is  charged  from  Forest  Hills  to 
East  Walpole  and  five  cents  to  Dedham  and  Hyde  Park. 

THE  OLD  FAIRBANKS  HOMESTEAD,  DEDHAM 

THE  OLD  SHIP  MEETING  HOUSE,  HINGHAM 

dends,  the  Xatick  &  Cochituate  6  per  cent,  the  South  Mid- 
dlesex 5.5  per  cent,  and  the  Framingham  Union  nothing. 

The  joint  balance  sheet  surplus  of  the  five  properties  was 
$i7.723- 

THE  NORFOLK  SUBURBAN  GROUP 

Southwest  of  the  Boston  system  and  connected  with  it 
at  Forest  Hills  lie  three  lines,  two  of  which  are  for  a  large 
part  of  their  length  in  Boston  proper.  Altogether  they 
serve  nineteen  towns  and  villages  in  Norfolk  and  Suffolk 
counties,  having  a  total  population  of  60,000,  equivalent 
to  2300  inhabitants  for  each  of  the  twenty-six  miles  of 
track  built.  This  is  beautiful  suburban  territory,  de- 

pendent exclusively  upon  Boston,  and  its  population  is 
growing  more  rapidly  perhaps  than  in  any  other  section 
around  Boston.  There  is  a  large  amount  of  both  regular 
and  pleasure  travel,  and  the  local  traffic  between  so  main 

THE  CRAIG1E  MANSION,  CAMBRIDGE 

The  density  of  traffic  and  earning  power  of  the  three  sys- 
tems as  so  far  developed  is  as  follows: 

Gross  Receipts 
Per  Mile  Per  Car 
Track.  Mile. 

Norfolk  Suburban   $8,945  $-2356 
West  Roxbury  &  Roslindale                            5,904  .1784 

Norfolk  
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These  are  large  earnings  compared  with  any  (except 
Lynn  &  Boston)  so  far  investigated  in  suburban  Boston, 
and  show  how  important  the  regular  daily  business  travel 
is  to  the  prosperity  of  such  roads. 

There  is  one  element  of  competition  which  may  pos- 
sibly enter  into  the  question  of  the  permanent  prosperity 

of  these  properties  in  the  near  future,  and  that  is  the  pro- 
posed equipment,  by  the  New  York,  New  Haven  &  Hart- 

ford Railroad  Company,  of  its  Dedham  Circuit  Line,  which 
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will  run  from  the  new  Southern  Union  Station  in  Boston 

to  Forest  Hills  and  thence  via  Roslindale,  West  Roxbury, 
Dedham,  Readville,  Hyde  Park  and  Forest  Hills  back  to 
the  Union  Station.  It  is  probable  that  an  exceptionally 
good  suburban  service  will  be  put  upon  this  Circuit  Line 
by  the  New  Haven  Company,  with  the  idea  of  making 
direct  issue  with  the  street  railway  companies  in  the  same 

territory  as  to  traffic.  It  is  possible  even  that  the  time  in- 
terval between  electric  trains  will  be  but  ten  or  fifteen  min- 

utes  instead  of  hourly,  as  at  present;  that  the  speeds  will 

be  great,  and  that  some  system  of  "chopping-box"  ticket 
collecting  will  be  used  at  stations  along  the  line.  All 
grade  crossings  on  this  circuit  are  being  avoided  and  the 
run  will  be  straight,  clear  and  unimpeded.  As  before 

stated,  this  district  is  building  up  very  rapidly  and  the  in- 
fluence on  still  further  increases  of  such  a  novel  experiment 

as  this  in  suburban  railroading  will  possibly  bring  into  the 
territory  so  large  a  number  of  new  residents  that,  though 
the  street  railways  may  temporarily  suffer  somewhat,  they 
may  quite  possibly  gain  back  eventually  in  local  traffic  all 
that  they  may  lose  at  the  start.  In  any  event,  the  issue 
will  doubtless  be  postponed  for  at  least  a  year  during  the 
railroad  equipment  period. 

The  West  Roxbury  &  Roslindale  and  the  Norfolk  Su- 
burban lines  cost  $28,100  per  mile  of  track,  of  which 

$18,000  was  for  roadbed,  $3,700  for  overhead  construction, 

$4,300  for  rolling  stock,  $600  for  power  station  and  equip- 
ment and  $1,500  for  other  land  and  buildings.  The  cost 

of  equipment,  exclusive  of  roadbed  and  overhead  construc- 
tion, was  $3,000  per  car.  The  two  railways  together  car- 
ried last  year  4.3  passengers  per  car  mile,  and  earned 

$149,090  gross,  equivalent  to  about  $2.70  per  capita  served, 
$7,000  per  mile  of  track,  $.2124  per  car  mile  and  $.0497 
per  passenger  carried.  The  net  earnings  were  $32,579, 

equivalent  to  5.5  per  cent  on  the  total  permanent  invest- 
ment. The  Norfolk  Suburban  paid  a  dividend  of  7  per 

cent,  while  the  West  Roxbury  &  Roslindale  paid  no  divi- 
dend, though  earning  a  little  over  5  per  cent  on  its  capital 

stock.  The  combined  balance  sheet  surplus  of  the  two 
roads  amounts  to  $19,978.  As  the  Norfolk  Central  line 
has  just  been  completed  its  construction  and  operating 
figures  are  not  combined  with  the  other  two  properties. 

THE  BROCKTON-BRIDGE  WATER  GROUP 

The  amount  of  street  railway  building  in  Brockton  and 
west  and  south  of  Brockton  is  something  astonishing.  No 
less  than  seven  separate  properties  are  found  here,  of 
which  four  have  been  completed  since  Sept.  30,  1896,  and 
have  not  yet  developed  their  full  earning  power.  The 

territory  is  manufacturing,  suburban  residential  and  farm- 
ing in  character.  Brockton,  Whitman,  Holbrook  and 

Stoughton  are  important  and  prosperous  shoe  towns.  At 
North  Easton  are  the  great  Ames  factories,  where  three- 
fourths  of  all  the  shovels  in  the  world  are  turned  out.  The 

Bridgewaters  are  chiefly  residential,  but  have  some  man- 
ufacturing interests.  The  whole  district  is  rich  in  historic 

associations  connected  with  "the  Old  Colony"  of  Massa- 
chusetts, and  is  one  of  the  most  prosperous  in  the  State. 

There  are  thirty  cities  and  villages  (exclusive  of  Taunton) 
served  by  these  seven  systems,  having  a  total  population 
of  78,736,  equivalent  to  675  inhabitants  per  mile  of  track. 
The  system  is  connected  with  Boston  street  railways 

through  the  Quincy-Hingham  system  on  the  north,  and 
by  means  of  the  latter  an  outlet  for  the  population  of  this 

district  to  the  pleasure  resorts  on  the  shores  of  Massachu- 
setts Bay  is  afforded  and  satisfactory  traffic  arrangements 

have  been  made  by  which  through  cars  can  be  run  on  cer- 
tain lines. 

The  Brockton  Street  Railway  Company,  the  most  im- 
portant of  all  in  this  territory,  is  a  consolidation  in  1888 

of  several  previously  existing  companies.  The  town  of 
Brockton  is  narrow  and  all  its  business  is  concentrated  on 

a  single  long  street,  while  the  highway  north  to  Avon, 
Randolph  and  Holbrook  is  lined  for  a  large  portion  of  its 
length  with  residences  which  contribute  largely  to  the 
receipts  of  the  road.  Until  recently  this  system  made 
little  attempt  to  extend  its  lines  largely,  and  allowed  other 
interests  to  gain  an  entrance  into  the  city  and  to  build  lines 
to  East  Bridgewater  and  Taunton.  On  Sept.  4,  1897, 
however,  a  friendly  though  independent  extension,  the 
Taunton  &  Brockton  railway  was  opened,  and  has  secured 
an  entrance  to  Brockton  over  the  Brockton  Street  Rail- 

way Company's  lines,  forming  a  shorter  line  to  Taunton 
than  the  competing  one  via  Bridgewater. 

The  Brockton,  Bridgewater  &  Taunton,  the  Brockton 
&  East  Bridgewater  and  the  Bridgewater,  Whitman  & 
Rockland  are  owned  by  practically  the  same  parties.  The 
Rockland  &  Abington  and  the  Hanover  properties  are  in- 

dependent. 
A  half-hourly  service  is  given  between  Brockton  and 

Taunton  via  Bridgewater,  a  twenty-five  cent  fare  is  charged 
and  the  distance  is  made  in  one  hour  and  fifteen  minutes. 
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An  hourly  service  is  given  from  Brockton  to  Taunton  via 
South  Easton.  The  fare  charged  is  twenty  cents  and  the 
distance  is  made  in  one  hour.  A  half-hourly  service  is 
given  between  Brockton  and  Rockland  on  the  Rockland 
&  Abington  system,  the  fare  being  ten  cents.  From 
Brockton  to  Avon  a  fifteen-minute  service  is  given  by  the 
Brockton  Street  Railway  Company.  From  Brockton  to 
Stoughton  and  elsewhere  to  surrounding  towns  cars  run 
half-hourly. 

The  Brockton,  Bridgewater  &  Taunton,  the  Brockton  & 
East  Bridgewater,  the  Taunton  &  Brockton  and  the 

equipment,  and  $900  for  other  land  and  buildings.  The 

cost  of  equipment,  exclusive  of  roadbed  and  overhead  con- 
struction, was  $4,100  per  car. 

The  Brockton,  the  Rockland  &  Abington  and  the  Han- 
over systems  showed  the  following  comparative  earning 

power  in  the  last  financial  year: Gross  Receipts 
Per  Mile  Per  Car 
Track.  Mile. 

Brockton  $8,010  $.2210 
Rockland  &  Abington    4.610  .2121 
Hanover   2,077  -1261 

Bridgewater,  Whitman  &  Rockland  have  been  in  opera- 
tion only  since  the  summer  of  1897,  and  their  operating 

figures  are  of  little  value  as  yet.  Their  investment  figures, 
however,  are  interesting  on  account  of  the  recent  date  at 
which  they  were  built,  and  the  presumably  low  prices  at 
which  they  were  able  to  obtain  equipment  and  carry 
through  construction.  Taken  as  a  whole,  these  four  prop- 

erties cost  $17,900  per  mile  of  track,  of  which  $10,800  per 
mile  was  for  roadbed,  $2,700  for  overhead  construction, 
$2,300  for  rolling  stock,  $1,200  for  power  stations  and 

In  combination  these  three  roads  cost  $27,400  per  mile 
of  track,  of  which  $13,300  was  for  roadbed,  $1,700  for 
overhead  construction,  $6,100  for  rolling  stock,  $3,600  for 
power  station  and  equipment,  and  $2,700  for  other  land 
and  buildings.  The  cost  of  equipment,  exclusive  of  road- 

bed and  overhead  construction,  was  $5,400  per  car.  The 
three  railways  carried  4.3  passengers  per  car  mile  and 
earned  $420,498  gross,  equivalent  to  $6.05  per  capita 
served  by  them  (exclusive  of  the  population  served  by  the 
four  other  companies  in  the  same  territory),  $6,400  per 
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mile  of  track,  $.2142  per  car  mile  and  $.05  per  passenger 
carried.  The  earnings  from  operation  were  $130,137, 

equivalent  to  a  return  of  7.2  per  cent  upon  the  total  in- 
vestment. The  total  balance  sheet  surplus  of  the  three 

companies  amounts  to  $18,017.  The  Hanover  Street 
Railway  Company  showed  a  deficit  from  operation 
amounting  to  $1,136,  and  a  total  deficit  for  the  year  after 
paying  charges  on  income  of  $2,910.  Its  operations  are 
on  too  small  a  scale  to  promise  success  in  independent 
operation,  but  as  a  feeder  to  other  lines  such  as  the  Rock- 

land &  Abington,  the  line  would  be  valuable.  The  Brock- 
ton Street  Railway  Company  paid  dividends  last  year  of 

6  per  cent  and  the  Rockland  &  Abington  paid  9  per  cent. 
It  will  be  highly  interesting  to  learn  what  the  permanent 

traffic  between  Brockton  and  Taunton  will  in  future  be 

on  the  two  lines  connecting  them,  and  how  this  will  be 
divided  between  the  two,  one  road  possessing  a  better 

THE  QU1NCY-H1NGHAM  GROUP 
To  the  north  of  the  Brockton-Bridgewater  system,  and, 

as  before  stated,  connecting  it  with  the  Boston  system  and 
the  shore  of  Massachusetts  Bay,  is  the  Quincy-Hingham 
system,  consisting  of  four  important  lines,  of  which  two 
have  been  for  some  years  in  operation,  and  the  other  two, 
the  Braintree  and  the  Braintree  &  Weymouth,  recently 

built.  The  district  is  almost  entirely  residential  and  pleas- 
uring in  character,  though  Quincy  has  extensive  granite 

quarries  and  some  manufacturing  interests.  Hingham, 
Hull,  Nantasket  Beach,  Downer  Landing  and  Cohasset 
are  popular  summer  resorts  which  attract  thousands  from 
Boston  and  the  Brockton  district,  and  special  traffic  ar- 

rangements have  been  made  by  which  through  cars  are 
run  from  Neponset  Bridge  over  the  Quincy  and  Hingham 

roads  to  Nantasket  Beach  in  competition  with  steam  rail- 
road lines  running  by  more  circuitous  routes.  Nothing 

local  traffic  and  running  at  higher  speed,  but  for  a  con- 
siderably longer  distance.  The  question  as  to  whether 

the  steam  railroad  traffic  will  be  cut  into  by  such  lines  as 

these  is  also  an  important  one,  and  is  probably  to  be  an- 
swered decidedly  in  the  affirmative.  Another  experiment 

of  this  same  character  is  just  being  made  in  the  opening 
of  a  line  from  Taunton  to  Providence  by  practically  the 
same  interests  which  own  the  Brockton,  Bridgewater  & 
Taunton  line.  Pleavy  cars,  high  speeds,  comparatively 
frequent,  and  above  all  regular,  time  intervals  between 
trains  can  hardly  help  securing  the  traffic  even  at  a  slight 
loss  of  time,  but  whether  in  such  a  section  it  can  be  built  up 
to  the  point  of  supporting  this  new  mileage  and  the  better 
service  to  the  public  is  the  real  question. 

can  be  more  charming  than  a  ride  through  this  district  on 
the  trolley  cars,  and  such  trips  are  increasingly  popular 
with  the  people  of  Boston  and  vicinity. 

These  four  lines  operate  about  seventy  miles  of  track, 

and  serve  49,000  permanent  population,  exclusive  of  sum- 
mer pleasuring  travel,  or  one  mile  for  each  700  inhabitants. 

There  are  twenty-five  cities  and  villages  in  the  territory. 
The  Boston  Elevated  Railway  Company  runs  fifteen  cars 

per  hour  to  Neponset;  the  Quincy  Street  Railway  Com- 
pany gives  a  fifteen-minute  service  from  Neponset  to 

Quincy,  Quincy  Point  and  North  Weymouth,  and  a  half- 

hour  service  to  East  Weymouth,  East  Milton  and  Hough's 
Neck;  the  Hingham  Street  Railway  Company  gives  a 
fifteen-minute  service  from  Hingham  to  Nantasket,  and  a 
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half-hour  service  elsewhere  on  its  lines;  the  Braintree 
Street  Railway  gives  a  half-hour  service  from  Quincy  to 
Holbrook  (and  thence  to  Brockton  over  the  Brockton 

Street  Railway),  and  the  Braintree  &  Weymouth  Street 
Railway  gives  a  half-hour  service  on  its  lines. 

The  fares  from  Neponset  are  as  follows:  To  Quincy, 
five  cents;  to  Braintree  and  North  Weymouth,  eight  cents; 
to  Hingham,  East  Weymouth,  Randolph  and  Holbrook, 
thirteen  cents;  to  South  Weymouth  and  Nantasket,  eigh- 

teen cents,  and  to  Queen  Anne's  Corner,  twenty-three cents. 

The  comparative  density  of  traffic  on  these  four  lines  is 
as  follows: 

Gross  Receipts 
Per  Mile  Per  Car 
Track.  Mile. 

Quincy  &  Boston  $4,451  $-2370 
Braintree  &  Weymouth   3,930  -1731 
Braintree    3,747  .1758 
Hingham    2,652  .1406 

The  Quincy  &  Boston  earned  $35,360  for  interest  and 
dividends  in  its  last  financial  year,  while  the  Hingham, 
which  includes  the  Hull  and  Nantasket  roads,  leased  to  it, 

showed  a  combined  surplus  over  operating  ex- 
penses of  but  $3,479.    The  Braintree,  which  in- 

cludes the  Randolph  Street  Railway  leased  to  it, 
earned  $12,986  above  operating  expenses,  and  the 
Braintree  &  Weymouth  earned  $10,811. 

Taken  as  a  whole,  these  four  properties  cost 
$19,800  per  mile  of  track,  of  which  $10,900  per  mile 
was  for  roadbed,  $1,600  for  overhead  construction, 
$3,200  for  rolling  stock,  $2,400  for  power  station 

and  equipment,  and  $1,800  for  other  land  and  build-  ' 
ings.    The  cost  of  equipment  exclusive  of  roadbed 
and  overhead  construction  was  $4,800  per  car.  The 
four  systems  carried  3.8  passengers  per  car  mile 
and  earned  $257,870  gross,  equivalent  to  $5.26  per  ... 
capita  served;  $3,700  per  mile  of  track,  $.1887  per  :i 
car  mile  and  $.0498  per  passenger  carried.  The 

combined  earnings  from  operation  were  $62,636,  Kftf 
equivalent  to  a  return  of  4.5  per  cent  on  the  total  Bmm 
investment.    Seven  per  cent  dividends  were  paid 

by  the  Quincy  &  Boston,  3  per  cent  by  the  Brain- 
tree and  6  per  cent  by  the  Randolph  (rental  from  Brain- 

tree). 

OPERATING  EXPENSES 

In  the  table,  page  489,  are  found  the  principal  operating 
expenses  of  the  thirty-one  systems  heretofore  described, 
which  have  been  in  operation  for  a  year  or  more.  These 
figures  will  repay  careful  study,  as,  properly  interpreted, 
they  contain  the  essence  of  electric  railway  practice  in  this 

district,  and  indicate  the  comparative  policies  of  the  dif- 
ferent managements  with  respect  to  details  of  operation. 

A  few  words  of  suggestion  may  help  to  bring  out  these 
points  more  clearly,  but  no  attempt  will  here  be  made  to 
enter  into  a  careful  analysis  of  the  figures,  as  they  are  prac- 

tically self-explanatory,  so  far  as  explanation  is  possible. 
General  Expenses. — In  Massachusetts  this  item  covers 

"salaries  of  general  officers  and  clerks,"  "general  office  ex- 
penses and  supplies,"  "legal  expenses,"  "insurance"  and 

"other  general  expenses"  (damages  are  included  in  trans- 
portation expenses).  General  expenses  are  to  a  large  ex- 

tent a  function  of  gross  receipts,  i.  e.,  with  systems  having 
equal  gross  receipts  the  percentages  of  general  expenses 
should  be  approximately  the  same,  or,  if  not  so,  inquiry 
should  be  instituted  to  find  out  the  reason.  With  small 

systems,  however,  much  larger  percentages  and  much 
greater  fluctuations  in  practice  are  reasonably  to  be  ex- 

pected, as  the  proportionate  expense  of  managing  a  small 
property  is  necessarily  greater  than  with  a  larger  one,  and 

an  official  who  owns  a  large  interest  in  a  property  may 
often  be  willing  to  forego  a  salary,  taking  his  profits 

through  stock  dividends. 
Repairs  of  Roadbed  and  Track. — This  item  follows  no 

rule  or  reason,  and,  in  the  absence  of  the  most  careful  and 
detailed  explanation,  is  worthless  for  comparison  of  one 
road  with  another.  On  the  other  hand,  the  item  may  be 
small  because  of  lack  of  sufficient  and  much  needed  re- 

pairs, or  it  may  be  small  because  of  exceptionally  good 
roadbed.  It  may  be  large  in  any  one  year  through  the 
charging  to  this  account  of  a  considerable  length  of  new 
track  replacing  old,  or  because  of  an  honest  attempt  to 
provide  for  depreciation.  In  other  ways  there  may  be 
differences  in  practice  between  roads,  and  from  year  to 

year  on  the  same  road,  bringing  about  great  apparent  con- 
fusion in  results.  Much  better  comparisons  can,  of  course, 

be  made  by  taking  the  averages  of  five  or  ten  year  periods, 

but  these  are  rarely  possible  in  electric  railroading  on  ac- 
count of  the  comparatively  recent  date  at  which  electric 

equipment  has  taken  place.  Moreover,  even  this  would 
not  tell  very  much  about  comparative  policies  of  maintain- 

ing track  and  roadbed.    The  figures  given  in  the  table, 

NANTASKET  BEACH 

therefore,  may  be  considered  of  no  value  whatever,  ex- 
cept for  the  slight  interest  coming  from  seeing  the  wide 

differences  found  in  practice. 

Repairs  of  Line  Construction. — This  item  is  of  much  more 
value  than  that  of  maintenance  of  roadbed  and  tracks  be- 

cause, as  a  rule,  repairs  of  line  construction  are  made 
necessary  immediately  upon  the  development  of  trouble. 
Nevertheless,  without  an  accurate  knowledge  of  condi- 

tions and  inspection  of  the  structure  correct  judgments 
cannot  possibly  be  formed. 

Repairs  of  Cars  and  Vehicles. — These  figures  per  car 
owned  and  per  car  mile  are  of  considerable  interest  and 
some  value.  There  is  no  reason  why  the  amount  of  money 

spent  by  the  different  companies  in  keeping  up  their  equip- 
ment should  not  be  approximately  the  same,  even  with 

considerable  difference  in  magnitude  of  operations,  though, 
of  course,  it  makes  much  difference  how  well  built  a  car 
is  when  new.  When  we  see,  however,  an  old  road,  which 
is  spending  but  fifteen  or  twenty  dollars  a  year  per  car  for 
maintenance,  we  know  that  the  cars  cannot  even  be  prop- 

erly painted  and  varnished,  much  less  kept  in  good  repair, 
and  if  they  are  paying  two  hundred  dollars  or  more  it  is 

well  to  find  out  why.  Improper  charges  to  "construction" 
accounts  may  probably  be  responsible  for  small  figures. 

Repairs  of  Electrical  Equipment. — This  item  covers  re- 
pairs of  car  equipment  only,  not  of  power  station,  distribu- 

tion system,  etc.,  the  former  being  charged  to  "electric 
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power."  These  figures  per  motor  car  owned  and  per  car 
mile  are  quite  valuable,  for  here  again,  the  electric  equip- 

ment must  be  repaired  as  soon  as  trouble  is  developed,  and 
cannot  be  allowed  to  go  along  indefinitely,  as  can,  for  ex- 

ample, track  and  roadbed.  In  the  early  days  of  electric 
traction  repairs  of  electrical  car  equipment  were  very  large, 
oftentimes  amounting  to  from  $.015  to  $.025  per  car  mile. 

TABLE   III.— COST  OF  ELECTRIC  POWER 
GENERATION 

Group. Car  Mileage. 
Cost  Electric  Power 

Total. Per  Car 
Mile. 

Natick  &  Cochituate  (hired)  
South  Middlesex  
Braintree  &  Weymouth  
Milford,  Holliston  &  Framingham.  . 
Gloucester,  Essex  &  Beverly   
Hingham   
Newton  Street  Railway  (hired)  
Gloucester  (two  companies)  
Rockland  &  Aldington  (two  comp'ies) Wakefield  &  Stoneham  (four  cos.).. 
Newton  (four  companies)  
Quincy  &  Boston  (two  companies).  . 
Dedham-  Hyde  Park  (three  cos.,  hired) 
Brockton   
Lynn  &  Boston  (three  companies) .  . 
Boston  Elevated   

208,461 

254,122 
269,732 

336,200 338,015 
350,864 38i,37i 404,493 
459.335 

654,008 
725,3H 746,893 
822,959 

1,503,805 

5,7I54H 29,786,936 

4.423 

6,897 

12,429 

8,456 6,813 

7,855 
14.658 20,492 
14.057 
15,319 

11,218 32,053 

26,611 107,351 
608,048 

$.0320 

.0173 

.0256 .0370 

.0250 

.0194 

.0206 

.0362 

.0446 .0215 

.0211 .0150 .0389 .0177 

.0188 

.0204 

To-day,  with  the  modern  motors,  they  are  much  smaller, 
as  will  be  seen  by  this  table,  and  it  is  probable  that  pure 

repairs,  exclusive  of  general  depreciation,  ought  not  to  ex- 
ceed, with  the  best  motors  of  to-day,  $.005  per  car  mile. 

The  car  mileage  figure  is  much  better  than  the  figure  per 
car  owned,  as  speed  naturally  makes  a  great  difference  in 
repairs  and  depreciation.  Moreover,  what  is  expected  from 

way  bookkeeping"  all  amounts  received  by  any  company 
for  sale  of  power  must  be  credited  on  its  books  to  its  total 

cost  of  power  generation,  and  does  not  appear  in  "other 
income,"  consequently  the  entire  cost  of  power  generation 
for  a  group  of  roads  may  be  obtained  by  adding  together 

the  "cost  of  electric  power"  of  all  the  separate  roads  and 
dividing  by  the  total  mileage  of  the  cars 'moved  from  that 
power  station.  As  this  figure  of  economy  in  power  gen- 

eration is  interesting  Table  III.  has  been  prepared.  The 
total  cost  of  electric  power  includes  fuel  and  water  and 

incidental  expenses  at  power  station;  and  repairs  and  re- 
newals of  steam  and  electric  plant,  and  power  station  build- 
ings. It  does  not  include,  of  course,  interest  on  power 

station  investment. 

Transportation  Wages  per  Car  Mile. — This  is  an  extreme- 
ly valuable  figure,  but  the  causes  of  variations  between  the 

practice  of  different  roads  may  be  many.  The  one  having 
the  greatest  effect  is,  of  course,  schedule  speed  of  cars,  for 
if  the  wages  per  car  hour  of  a  motorman  and  conductor  on 
a  car  are  divided  by  ten  or  twelve  (miles)  instead  of  eight, 
the  difference  is  material.  Another  reason  for  differences, 
too,  is  found,  of  course,  in  the  varying  rates  of  wages  paid, 
and  to  the  fact  that  lower  wages  and  higher  speeds  are 
usually  found  in  the  smaller  towns  in  country  districts, 
particularly  on  interurban  roads,  is  due  the  small  total 
operating  expenses  per  car  mile  found  on  many  of  such 
systems  as  compared  with  the  larger  city  properties. 

GENERAL  RESUME 

In  the  accompanying  table  are  found  the  principal  finan- 
cial and  operating  characteristics  of  the  nine  different 

groups  of  railways  in  this  Massachusetts  metropolitan  dis- 
trict, brought  together  here  for  purposes  of  more  direct 

comparison  and  reference. 

TABLE  IV.— GENERAL  RESUME  OF  INVESTMENT  AND  OPERATING  STATISTICS  BY  GROUPS 

Population 

Served. 

Cost  of  Construction  Per  Mile  Track. 
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Boston  Elevated  Ry  788,000 
1 

24,700 

$ 

7,700 

$ 

25,100 

$ 
I4,7CO 

f 

25,500 

$ 

97,700 

1 

6,400 

5-7 $ 
8,719,032 

$ 
1 1.06 

$ 

56,700 

$ 

.2927 

$ 

0.505 

$ 2,118,167 

8.4 

Lynn  &  Boston  Group. . . 
319,000 

28,100 
2,400 

9,300 5,90c 
3,300 

49,000 

5,300 

5-o 

1,431,936 

4-49 

11,500 
.2610 

O.520 396,387 

5-7 

54,000 
9,800 3,300 3,70O 

2,600 
1.200 20,6oo 

5,600 

4.0 

153,579 

2.80 

3,600 

.2069 

.052O 

50,174 

'5-7 

Wakefield-Stoneham  Grp. 8l,000 1 1,200 
2,700 2,900 2,000 

SOO 

19,600 

5,100 

3-2 

132,706 

1.64 

3,100 

.1580 
.0501 28,668 

3-4 

53,ooo 
13,600 2,400 

5,300 

1,400 2,400 25,100 

4,3oo 

3-7 

214,574 

4-05 

4,800 

•1939 

.0528 

54,720 

4-9 

36,000 

9,500 

2,200 2,900 2,000 
973 

17,500 

4,200 

4.0 

179,157 

4.98 

3,300 

.2023 

.0502 50,029 

5-3 
60,000 l8,000 

3,70O 4,300 

600 

1,500 
28,100 

3,000 

4-3 149,090 

2.70 

7,000 

.2124 

•0497 

32,579 
5-5 

Brockton-Bridg'  water  Gp. 

79,000 
13,300 1,700 6,100 

3,600 
2,700 27,400 

5,4oo 

4-3 
420,498 

6.05 

6,400 

.2142 

.0500 

130,137 

7.2 

Quincy-Hingham  Group.. 

49, 000 
10,900 1,600 

3,200 

2,400 1,800 19,800 

4,800 

3-8 

257,870 

526 

■ 

3,7oo 

.1887 
.0498 

62,636 

4-5 

motors  is  car  mileage,  not  time  service,  i.  e.,  if  a  motor 
moves  its  car  250,000  miles  it  has  just  as  surely  fulfilled  its 
mission  if  that  distance  be  accomplished  in  five  years,  as  if 
in  eight  or  ten. 

Electric  Power. — The  figures  in  this  table  for  electric 
power  per  car  mile  mean  simply  what  electric  power  is 
costing  each  road,  irrespective  of  whether  that  company 
generates  its  power  itself  or  purchases  it  elsewhere.  It  is 
not  a  test  of  economy  in  generation.  In  several  cases  a 
power  station  for  a  group  of  companies  is  owned  by  one  of 
them,  which  sells  power  to  the  others  at  its  own  price — a 
price  sometimes  regulated  by  cost  of  production  and  some- 

times intended  to  yield  a  greater  or  less  profit,  perhaps 
even  a  loss.    By  the  Massachusetts  system  of  street  rail- 

As  before  stated,  Massachusetts  is  far  in  advance  of  most 
of  the  other  American  States  in  methods  of  preventing 

over-capitalization  or  undue  expansion  of  construction 
costs,  and  the  foregoing  figures  and  comparisons  are, 

therefore,  among  the  truest  measures  of  value  of  both  con- 
struction costs  and  earning  power  which  can  be  found  for 

street  railways  in  America.  The  large  differences  in  costs 
per  mile  of  track  are  due  to  many  entirely  reasonable 
causes,  among  them  being  change  from  old  horse  railway 
road  and  equipment  to  the  new  electric  standards;  cost  of 
bridge  work  and  important  engineering  construction  in  the 
principal  cities;  and  the  cost  of  complicated  track  special 

work,  curves,  crossings,  turnouts,  etc.,  in  the  larger  sys- tems. 
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THE  BOSTON  SUBWAY 

When  the  Boston  Transit  Commission  settled  down  to 

work  soon  after  its  appointment  by  the  Governor  in  1894, 

it  found  itself  charged  with  the  heavy  responsibility  of  re- 
lieving the  traffic  congestion  in  the  business  district  of  the 

city  of  Boston.  It  had  the  benefit  of  important  prelim- 
inary investigations  of  the  general  subject  made  by  other 

commissions  between  1891  and  1894,  as  a  result  of  which 
the  difficult  situation  at  Causeway  Street,  due  to  the  entrance 
of  a  number  of  railroads  at  four  different  stations,  was 

being  improved  by  the  construction  of  a  Union  Station; 
and  previous  commissions  had  recommended,  also,  the 

building  of  an  elevated  railway  on  the  east  side  and  a  sub- 
way along  the  line  of  Tremont  Street. 

The  legislative  act  establishing:  the  Boston  Transit  Com- 

SUBWAY  STATION  AT  SCOLLAY  SQUARE 

mission  authorized,  but  did  not  require  it  to  build  a  subway 
or  subways  between  Pleasant  Street  on  the  south,  and 
Causeway  Street  on  the  north,  with  a  branch  to  Park 
Square,  or  to  any  outlet  in  that  vicinity;  authorized  it  to 
build  a  tunnel  under  Beacon  Hill;  authorized  and  required 
it  to  build  a  tunnel  from  the  vicinity  of  Scollay  Square 
to  East  Boston;  and  required  it  to  construct  a  bridge  over 
the  Charles  River  at  whatever  cost  might  be  necessary. 
It  will  be  seen  that  great  discretionary  power  was  vested 
in  the  commission,  and  that  its  responsibilities  were  heavy. 
The  limit  of  expenditure  for  the  subway  fixed  by  the  act 
was  $7,000,000. 

The  commission  attacked  the  problem  with  great  en- 
ergy. A  large  amount  of  preliminary  engineering  work 

was,  of  course,  essential,  and  may  be  classified  as  follows: 
1.  Surface  surveys  were  made  locating  the  buildings, 

vaults  under  sidewalks,  manholes,  poles,  surface  tracks 
and  all  other  surface  objects  along  the  proposed  route  of 
the  subway. 

2.  Sub-surface  surveys  were  made  by  borings  and  by 
excavations  or  tunnels.    Eighty-five  borings  were  made 

along  the  line  of  the  subway  at  intervals  of  from  25  ft.  to 
200  ft.,  showing  the  precise  character  of  the  ground  to  be 
excavated  in  each  portion  of  the  route.  Excavations  were 
made  in  nearly  every  cellar  along  the  route  in  order  to  de- 

termine exactly  the  character  and  dimensions  of  the  foun- 
dations, and  other  tunnels  and  excavations  were  carried 

under  the  streets  at  certain  points  to  locate  the  pipes, 
sewers,  conduits  and  other  sub-surface  obstructions.  As 
a  result  of  this  work  complete  underground  maps  and 
cross-sections  of  the  streets  were  obtained. 

3.  Detailed  studies  were  made  with  regard  to  the  meth- 
ods and  cost  of  caring  for  and  making  disposition 

of  such  pipes,  sewers  and  conduits  as  might  be  in- 
terfered with  in  the  construction  of  the  subway. 

4.  Studies  and  estimates  were 
made  of  various  methods  of  con- 

struction involving  many  matters 
•of  detail  with  reference  to  mate- 

rials, dimensions,  etc. 

j  These  initial  investigations  led 
,the  commission  to  the  final  con- 

clusion that  the  subway  presented 
no  insurmountable  engineering 
difficulties;  that  it  could  be  con- 

structed within  the  cost  allowed 

by  the  act;  that  it  would  render 
possible  a  large  increase  of  traffic 
|at  a  higher  rate  of  speed;  that  by 
.reason  of  its  capacity  for  traffic 
and  the  economy  of  railway  oper- 

ations within  it,  it  would  reason- 
ably command  a  rental  sufficient 

to  meet  the  interest  on  its  cost 

and  the  sinking  fund  require- 
ments; and  that,  finally,  it  was 

the  best  method  of  dealing 
with  the  transit  problem  on 
the  Tremont  Street  route.  The 
commission  decided,  therefore, 
to  make  use  of  the  authority 
conferred  upon  it  by  the  act, 

and  to  proceed  with  the  work 
of  construction. 

TRAFFIC  TO  BE  PROVIDED  FOR 

In  the  beginning  of  its  work  the  commission  made  most 
exhaustive  investigations  into  the  traffic  conditions  which 
the  subway  was  intended  to  improve.  On  Dec.  22,  1894, 
a  pleasant  Saturday  before  Christmas,  when  the  traffic 
and  out  of  Boston  would  naturally  reach  enormous  pro- 

portions, it  had  a  count  of  cars  and  passengers  on  the 
route  of  the  subway  made,  by  which  it  appeared  that 
within  eighteen  hours  79,944  passengers  got  off  and  96,590 
passengers  got  on  cars  passing.  During  their  passage 
along  the  subway  route  the  maximum  movement  in  any 
one  hour  at  three  different  points  on  the  route  was  as 
follows : 

Park  Street      Scollay  Square 
Station.  Station. 

On  outward.  .5  to  6  P.M.,  3406  6  to  7  P.M.,  1950 
Off   inward.  .  8  to  y  A.M..  3450  8  to  9  A.M.,  1447 

At  the  point  on  the  route  where  the  car  traffic  is  the 
heaviest,  namely,  at  Tremont  Street  and  Temple  Place, 

215  north-bound  cars  and  191  south-bound  cars  passed 

Union 
Station. 10  to  11  A.M.,  1613 

5  to  6  P.M.,  1568 
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in  one  hour,  and  2613  north-bound  cars  and  2219 
south-bound  cars  in  the  day.  These  figures  give 
a  general  idea  of  the  traffic  to  be  handled  by  the subway. 

In  order  to  understand  the  scheme  of  the  sub- 
way and  of  its  track  arrangement  and  to  form 

some  idea  of  the  remarkable  skill  and  ingenuity 

displayed  by  the  commission  in  dealing  with  the 
traffic  problem,  a  brief  explanation  of  the  condi- 

tions in  Boston  as  affecting  the  use  of  the  subway 
by  street  cars  is  needed.  Reference  to  the  map 
of  Boston  between  pages  478  and  479  will  show 
that  street  railway  lines  enter  the  heart  of  Boston 
from  the  north,  west  and  south.  A  majority  of 
the  passengers  probably  leave  the  cars  before  or 
upon  reaching  the  natural  termini  of  the  lines  at 
the  edges  of  the  business  section,  but  no  incon- 

siderable portion  wish  to  continue  their  journey 
through  the  city  to  other  districts  or  suburbs. 
Transfers  must  be  avoided,  of  course,  wherever 

possible,  in  the  interest  of  both  the  public  and 
the  transportation  agencies. 

The  first  step  in  laying  out  the  trackage  plan 
of  the  system,  upon  which,  of  course,  depended 
the  physical  conformation  of  the  subway,  was, 
therefore,  to  provide  both  termini  and  through 
routes  within  the  subway,  and  to  do  this  with  the 
least  possible  danger  of  accidents  or  obstructions 
to  traffic.  It  was  originally  expected  by  the 
commission  that  the  subway  would  be  used  for 
cars  of  the  street  railway  type  only,  either  single 

or  in  two-car  trains,  entering  the  subway  from 
surface  or  elevated  tracks.  Certain  decisions  re- 

garding the  running  of  elevated  railway  trains 
recently  made  by  the  Boston  Elevated  Railway 
Company  have  introduced  some  complications 
presently  to  be  referred  to,  but  the  following 
explanation  is  of  the  trackage  plan  made  by  the 
commission  on  the  basis  of  electric  cars  running 
at  moderate  speeds  in  the  subway. 

The  subway  terminals  for  lines  entering  from 
the  north  are  at  Adams  Square  and  Scollay 
Square,  and  the  terminal  for  lines  entering  from 
the  south  is  at  Park  Street  Station.  These  ter- 

mini have  always  been  the  natural  ones  for, sur- 
face railway  travel. 

The  Scollay  Square  and  Adams  Square  lines 
take  the  inside  tracks  at  the  Union  Station,  and 

pass  around  loops,  as  shown  in  the  diagram. 
A  switchman  is  required  to  divide  the  Scollay 
Square  from  the  Adams  Square  cars.  Through 
cars  from  north  to  south  take  the  outside  tracks 

at  the  Union  Station,  pass  on  the  outside  of  the 

"island"  platforms,  and  have  an  unobstructed  run 
without  switching  till  they  reach  the  Boylston 
Street  Station,  when  a  switch  determines  whether 

they  will  continue  on  the  Tremont  Street  line  or 
go  to  the  Public  Garden  exit  on  Boylston  Street. 
If  the  former,  they  pass  through  a  sub-subway 
under  the  Boylston  Street  tracks,  and  if  for 

Shawmut  Avenue  through  another  sub-subway 
under  the  Tremont  Street  tracks,  so  that  grade 

crossings  everywhere  are  avoided. 
The  cars  on  lines  terminating  at  Park  Street 

Station  may  enter  from  Boylston  Street,  Shaw- 
mut Avenue  and  Tremont  Street,  and  by  means 

of  switches  at  Boylston  Street  are  transferred  to 
the  inner  tracks,  which  are  completed  by  the 

Park  Street  loop.     North-bound  through  cars 
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from  south  and  west  pass  to  the  outer  tracks  by  switches 
at  Boylston  Street. 

The  avoidance  of  grade  crossings  and  minimizing  the 
switches  is  one  of  the  most  excellent  features  in  the  sub- 

way plan,  and  the  convenience  to  the  passenger  in  making 
any  desired  combination  of  lines  is  another. 

The  decision  of  the  Boston  Elevated  Railway  Company 
to  run  electric  trains  through  the  subway  at  a  compara- 

tively high  speed  makes  it  advisable,  in  the  opinion  of 
ils  managers,  to  devote  the  two  through  (outer)  tracks 
in  the  subway  to  this  character  of  work,  and  to  confine 
the  ordinary  street  car  travel  to  the  inside  tracks.   This  „ 

will  make  it  necessary  for  passengers  to  the  Union  Sta- 
tion reaching  the  Tremont  Street  and  Shawmut  Ave- 
nue entrances  to  the  subway  to  change  to  the  elevated 

cars  and  so,  also,  going  from  Union  Station  south  of 
Scollay  Square.    Boylston  Street  passengers  from  ( he 
north  must  change  to  the  elevated  cars  at  Union  Sta- 

tion, and  to  the  surface  cars  again  at  Park  Street  or  Boyl- 
ston Street  Station. 

It  is  presumed  that  the  saving  of  time  involved  in  using 
the  faster  trains  will  be  a  sufficient  compensation  for  the 
additional  trouble  in  transferring,  but  the  simplicity  of  the 
original  plan  of  the  Transit  Commission  is  certainly  much 
in  its  favor,  and  the  compensation  must  be  made  clearly 

and  platforms  between  them;  that  the  platforms  should  bi- 
as wide  and  as  long  as  the  law,  and  due  regard  for  the 

preservation  of  trees  on  the  Common,  permitted;  that  the 
stairways  on  the  Common  should  be  fifteen  feet  wide;  that 
the  distance  between  the  top  of  the  track  and  the  roof  of 
the  subway  should  be  i_|  ft.,  and  that  the  platforms  should 
be  placed  as  near  the  surface  of  the  ground  as  practicable, 

in  order  that  the  stairways  should  be  short.    Tt  was  pro- 

CROSS   SECTION    AT  C. 
LOOKING  SOUTH Streel  Ky.Journal 

vided  in  the  contract  drawings  that  the  passenger  plat- 
forms of  the  stations  should  be  at  the  level  of  the  track. 

This  would  enable  every  portion  of  the  edge  of  the  plat- 
form, whether  straight  or  curved,  to  be  used  by  the  cars 

in  receiving  and  discharging  passengers.  At  a  later  time, 
after  a  conference  with  railway  officials,  it  was  decided 

FIG.   1.— PLAN  OF  BOYLSTON  STREET  STATION 

evident  to  the  people  of  Boston  if  the  new  plan  is  to  meet 
with  favor. 

PLATFORMS  AND  STATIONS 

A  great  many  studies  of  platform  arrangements  (twenty- 
three  of  the  Boylston  Street  Station  alone)  have  been  made 

at  various  times  by  the  commission's  engineers.  The 
officials  of  the  West  End  Street  Railway  Company,  which 

was  from  the  first  recognized  as  the  probable  lessee 
of  the  subway,  were  consulted  before  final  selection 
of  designs,  and  many  of  the  latter  were  also  submitted  to 
experts  for  criticism  and  suggestions.  It  was  early  de- 

cided that  the  two  easterly  tracks  of  the  four-track  subway 
should  be  for  north-bound  cars,  and  should  have  island 
platforms  between  them;  that  the  two  westerly  tracks 
should  be  for  south-bound  cars,  and  should  also  have  isl- 

to  make  the  platforms  about  a  foot  higher  than  the  rails, 
although  this  would  result  in  throwing  out  of  use  a  portion 

of  the  edge  of  the  platform  where  the  curvature  was  con- 
siderable. The  requirements  of  wide  platforms  and  wide 

stairways,  combined  with  the  legal  and  other  limitations, 
involved  much  curvature  of  tracks,  and  the  petition  of  the 

platforms  near  the  surface  of  the  ground  taken  in  con- 
nection with  the  sub-subway,  for  the  avoidance  of  grade 
crossings,  required  steep  grades  in  several  places. 
These  grades  are  exceeded  in  many  instances, 
however,  on  electric  surface  railways,  and  no 

difficulty  has  been,  or  is  expected  to  be,  ex- 
perienced on  them. 

The  final  station  plans  decided  upon  are  shown 
in  Figs.  1  to  5,  and  in  the  accompanying  gen- 

eral views  of  the  station  interiors.  The  capacity 
of  the  platforms,  while  not  expected  to  be  such 
as  to  forever  prevent  overcrowding  on  special 
davs,  when  several  times  the  normal  pressure 
may  be  thrown  upon  them,  is  nevertheless  far 

in  excess  of  the  usual  requirements,  as  shown  by  the 
careful  and  repeated  counting  of  the  street  car  passengers 
on  present  surface  routes  along  the  subway.  As  before 

intimated,  the  platform  arrangement  is  such  that  the  reg- 
ular patrons  of  the  subway  will  soon  come  to  know  the 

platform  where  their  own  particular  car  may  be  found, 
while  the  difficulties  to  strangers  are  likewise  reduced  to 
a  minimum. 
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The  sides  of  the  subway  near  the  stations  are  lined  with  CONSTRUCTION  AND  EQUIPMENT 

white  enameled  brick.  The  stairways  are  covered  with  An  excellent  idea  of  the  subway  throughout  its 
 entire 

buildings  of  classic  if  somewhat  stolid  design,  and  with     length  (as  at  present  open)  may  be  obtained  from  the
 

FIG.  2—  PLAN  OF  PARK  STREET  STATION 

CROSS  SECTION   AT  A. -A. 
LOOKING  SOUTH 

TREMONT  ST 
Street  Ry.Journal 

accompanying  engravings.  It  will  be  seen  that  two  types 
of  construction  have  been  adopted,  one  consisting  of  steel 

T  beams  imbedded  in  concrete,  supporting  a  roof  of  trans- 

verse steel  beams  or  girders  with  brick  and  concrete 

arches  between  them.  The  standard  height  in  this  con- 

struction is  14  ft.  clear  above  the  top  of  the  rail,  the  width 

for  two  tracks  24  ft.  and  for  four  tracks  48  ft.  The  four- 
track  subway  has  a  line  of  steel  posts  along  the  center. 

CROSS  SECTION   AT  B.-B. 
LOOKING  SOUTH 

Street  Ky. Journal 

SCALE'  OF  FEET 
FIG.  3.— PLAN  OF  SCOLLAY  SQUARE  STATION 

Street  Ry.Journal 

ample  provision  for  light.  There  are  eight  of  these  sta- 
tion coverings  on  the  Common,  and  one  each  in  Scollay 

Square,  in  Adams  Square  and  in  Haymarket  Square. 

The  top  of  the  rail  is  about  17  ft.  below  the  surface  of  the 

street,  and  the  station  platforms  about  t6  ft.  The  second 

form  of  construction  consists  of  masonry  side  walls  and 
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a  masonry  roof  with  an  axis  parallel  to  that  of  the  subway. 
This  last  form  is  used  where  the  tunnel  can  be  placed  at 

a  sufficient  depth  below  the  surface  of  the  ground  to  pro- 
vide for  necessary  strength  and  stability,  and  where  dig- 
ging for  sewers  will  not  cause  it  to  be  injured. 

Provision  for  the  drainage  of  whatever  water  may  find 
its  way  into  the  subway,  which,  however,  is,  and  will  be, 
small  in  amount,  is  made  by  drains  laid  in  the  ballast  and 

torn  of  the  well  are  made  of  Portland  cement,  witli  an  8-in. 

lining  of  brick  masonry.  The  water  pumped  from  this 

well  by  the  electric  pumps  is  discharged  into  the  Church 
Street  sewer. 

The  plans  for  ventilating  the  tunnel  are,  of  course,  radi- 
cally different  from  and  on  a  far  smaller  scale  than  those 

required  for  such  subways  as  are  found  in  London,  Glas- 
gow  and  elsewhere  where  steam  locomotives  are  to  be 

leading  to  the  lowest  points,  where  pumps  operated  by 
electric  motors  are  placed.  Dryness  in  the  subway  is 

almost  perfectly  secured  by  the  use  of  a  concrete  invert 

or  bottom,  and  by  covering  the  entire  top  and  sides  of 

the  subway  with  a  waterproof  coating.  Special  precau- 
tions have  also  been  taken  in  wet  places  to  prevent  any 

percolation  of  water  through  the  walls  of  the  subway. 

used.  It  is  computed  that  one  of  the  New  York  elevated 
railway  locomotives  vitiates  the  air  as  much  as  25,000 

people,  while  an  ordinary  steam  railroad  engine  vitiates  it 
as  much  as  87,000  people.  It  is  obviously,  therefore,  far 

easier  to  secure  pure  air  by  artificial  ventilation  in  a  sub- 
way operated  and  lighted  by  electricity.  Suction  fans 

are  used  between  the  stations  to  exhaust  the  air,  the  fresh 

Street  Ry. Journal 

FIG.  5.— PLAN  OF   HAYMARKHT  SQUARE  STATION 

The  pump  chamber  in  the  Public  Garden  is  nearly  op- 
posite the  lowest  place  in  the  immediate  vicinity.  The 

chamber  is  9  ft.  11  ins.  wide  x  10  ft.  8  ins.  long.  The 
side  walls  are  similar  to  those  of  the  subway.  Jn  the 
lower  part  of  the  chamber  is  a  well,  the  bottom  of  which  is 
about  4I  ft.  below  the  lowest  part  of  the  subway.  This 
is  connected  by  15-in.  pipe  to  the  channel  drain  laid  along 
the  center  of  the  subway  invert.    The  side  walls  and  bot- 

air  being  drawn  in  at  the  stations,  and  circulating  in  each 
direction  to  the  ventilating  fans,  whence  it  passes  through 

special  openings  at  the  side  of  the  subway  to  the  street 
above. 

The  subway  is  lighted  by  electric  arc  and  incandescent 
lamps,  the  current  for  which  is  derived  from  the  trolley 

wires,  though  connections  are  also  made  to  tin-  mains  of 
the  Boston  Edison  Company,  so  that  there  shall  always 
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be  a  source  of  supply  in  reserve.  The  actual  work  of  car- 
rying on  the  construction  of  the  subway  has  been  most 

ingeniously  laid  out  to  interfere  as  little  as  possible  with 
public  traffic  and  convenience.  It  is  impossible,  of  course, 

within  the  present  limits  to  describe  the  engineering  diffi- 
culties met  with  and  overcome  during  the  construction  of 

the  subway.  ,  A  description  of  the  "slice  method"  used  in 
the  excavation  will  be  of  interest,  however,  and  the 
following  extract  from  the  specifications  for  section 
4  is  copied  verbatim: 

"Trenches  about  \2  ft.  wide  shall  be  excavated 
across  the  street  to  as  great  a  distance  and  depth 
as  is  necessary  for  the  construction  of  the  subway. 
The  top  of  this  excavation  shall  be  bridged  by 
strong  beams  and  timbering,  whose  upper  surface 
13  flush  with  the  surface  of  the  street.  (These  beams 
usually  consist  of  hard  pine  10  ins.  x  8  ins.  to  12  ins., 
20  ft.  long,  placed  side  by  side  lengthwise  of  the 
street.  Two  or  more  6-in.  1  beams  are  used  for 
supporting  each  rail  of  the  street  railway.  The 
ties  of  the  railway  are  usually  under  these  beams 
and  fastened  to  them  with  bolts.  The  surface  of 

the  beams  are  covered  with  plank,  precisely  flush 
with  the  paving  of  the  street.)  These  beams  shall 
be  used  to  support  the  railway  track  as  well  as  the 
ordinary  traffic.  Portions  of  the  bridging  can  be 
removed  day  and  night.  In  each  trench  a  small 
portion,  or  slice,  of  the  subway  shall  be  constructed. 
Each  slice  of  the  subway  thus  built  is  to  be  properly 
joined  in  due  time  to  the  contiguous  slices.  The 
contractor  shall  at  all  times  have  as  many  slice- 
trenches  in  process  of  excavation,  in  process  of  being  filled 
with  masonry,  and  in  process  of  being  backfilled  with  earth 
above  the  completed  masonry,  as  is  necessary  for  the  even 
and  steady  progress  of  the  work  toward  completion  at  the 

time  named  in  the  contract." 
This  method  did  not  disturb  the  street  railway  tracks  at 

all,  and  left  the  whole  surface  of  the  street  free  in  the  day- 

5  per  cent.  It  has  granite  side  walls,  back  of  which  is 
concrete  masonry.  All  the  deeper  portion  near  the  sub- 

way is  on  a  pile  foundation.  Its  invert  is  of  concrete,  also 
resting  on  a  pile  foundation.  The  total  number  of  piles  in 
the  foundation  of  the  incline  is  1267,  and  their  average 
length  is  about  29  ft. 

The  excavation  in  the  Public  Gardens  was  through  ash, 

PARK  STREET  STATION 

time  for  normal  traffic.  In  Tremont  Street  a  double  track 

railway  service  was  constantly  maintained  during  the  en- 
tire process  of  construction,  some  of  the  cars  weighing 

nearly  eighteen  tons,  including  passengers. 

The  Public  Garden  incline  is  an  open  avenue  descend- 
ing from  the  surface  of  the  ground  to  the  subway  portal,  a 

distance  of  318  ft.,  in  which  the  descent  is  about  17  ft.,  or 

BOYLSTON  STREET  STATION  SHOWING  ENTRANCE  TO  SUB-SUBWAY 

sand,  gravel,  oyster  shell  filling  and  fibrous  peat,  the  latter 

being  the  composition  of  the  salt  marsh  on  which  the  en- 
tire Public  Garden  was  built,  and  many  square  miles  of 

which  are  to  be  found  about  the  city.  Near  Charles  Street 
the  excavation  was  through  hard  clay,  and  in  the  Boylston 
Street  mall  of  the  Common  the  excavation  was  through 
gravel  for  about  12  ft.  down,  and  below  that  through  sand. 

For  the  four-track  subway  in  the  Tremont  Street 
mall,  the  excavation  was  through  loam,  gravel  and 
oyster  shells  through  the  first  three  feet  from  the 
surface,  and  then  mostly  sand. 

The  method  of  carrying  on  the  excavation  was 
as  follows:  for  about  the  first  10  ft.  in  depth  on  the 
Public  Garden  work  the  material  was  loaded  into 
carts  and  hauled  out  at  one  end  of  the  trench.  After 

this  depth  was  reached  four  derricks  were  erected 
along  the  side  of  the  trench,  their  booms  covering 
the  whole  work  for  a  distance  of  42.5  ft.  The  earth 
was  shoveled  into  skips,  lifted  to  the  surface  and 
dumped  into  carts.  The  stones  in  the  retaining 
walls,  the  timber,  the  piles  and  the  pile  driver  were 
handled  with  these  derricks. 

Much  of  the  surplus  earth  excavated  from  the 
subway  was  used  in  regrading  parts  of  the  Public 
Garden  and  the  Common,  according  to  plans  pre- 

pared by  the  city's  landscape  architects.  The  new 
surface  is  in  some  places  6  ft.  higher  than  the  old. 
About  3500  sq.  ft.  of  new  paths  have  been  made  in 
the  Public  Garden,  using  surface  materials  from  the 
discontinued  paths  there  and  on  the  Common. 

An  old  burial  ground  exists  in  the  Boston  Corn- 
parallel  to  Boylston  Street,  but  no  interments 
been  made  in  this  ground  for  nearly  sixty  years. 

Through  this  burying  ground  the  subway  had  to  be 
built.  Anticipating  that  human  remains  would  be 
found  there,  the  commission  made  arrangements  to 
have  them  properly  taken  care  of  and  reinterred 

elsewhere  in  the  ground.     In  all,  the  remains  of  ap- 

mon 
have 
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proximately  nine  hundred  bodies  were  disturbed  by  the 
work  of  excavation. 

COST  OF  CONSTRUCTION 

Bids  for  the  construction  of  section  1,  which  included 
that  portion  of  the  subway  on  Boylston  Street  and  on 
Tremont  Street  from  the  corner  of  Boylston  to  West,  with 
the  exception  of  Boylston  Street  station,  were  opened  on 
March  20,  1895,  and  March  28  the  first  spadeful  of  earth 
was  removed  in  the  Public  Garden  by  the  chairman  of  the 

commission.  On  Sept.  1,  1897,  the  entire  southern  por- 
tion of  the  subway  from  Park  Street  to  the  Public  Garden 

and  to  the  Tremont  Street  and  Shawmut  Avenue  exits 

BELLMOUTHS  UNDER  TREMONT  STREET,  PASSAGE  OF 
SOUTH-BOUND  SHAWMUT  AVENUE  TRACK  UNDER 

NORTH-BOUND  TREMONT  STREET  TRACK 

PUBLIC  GARDEN  INCLINE 

was  opened  to  the  public,  and  since  that  time  has  been 
used  for  all  street  railway  lines  terminating  at  Park  Street, 
the  through  cars  to  Union  Station  continuing  for  the  pres- 

ent on  Tremont  and  Washington  Streets,  as  before.  Work 
on  the  remaining  portion  to  Union  Station  has  been  rap- 

idly pushed,  and  it  has  just  been  decided  to  open  this  on 
Sept.  1,  1898,  everything  being  practically  completed. 

The  Transit  Commission  and  the  city  of  Boston  were 
extremely  fortunate  in  being  able  to  purchase  the  old  Bos- 

ton &  Maine  Railroad  station  property  extending  from 
Haymarket  Square  to  Union  Station,  by  means  of  which 
an  excellent  exit  for  the  subway  is  provided  at  the  station, 
and  thz  streets  on  the  surface  are  also  greatly  widened  for 
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wagon  traffic.  The  cost  of  this  property  was  but  $750,000, 
and  the  amount  taken  was  124,214  sq.  ft.  A  building  will 

be  put  up  over  the  incline  from  which  a  good  rental  is  ex- 
pected. In  order  to  get  an  exit  at  the  southern  end  of  the 

subway  the  commission  condemned  a  block  of  land  at  the 

junction  of  Shawmut  Avenue  and  Tremont  Street  con- 
taining 18,831  sq.  ft.  The  incline  to  the  Boylston  Street 

terminus  was  made  in  the  Public  Gardens,  which  is  city 
property,  and  although,  owing  to  the  opposition  of  certain 
Boston  citizens  who  desired  to  preserve  the  Public  Gardens 
intact,  some  litigation  was  encountered,  the  final  outcome 

was  favorable  to  the  commission's  plan,  and  no  land  dam- 
ages were  necessary  for  this  exit.    Instead  of  spending 

FOUR-TRACK  SUBWAY    STEEL  WALL  CONSTRUCTION 

SHAWMUT  AVENUE  INCLINE 

$7,000,000,  the  amount  authorized  by  the  Legislature,  it  is 
believed  that  the  commission  will  have  the  proud  satis- 

faction of  turning  over  to  the  city  of  Boston  the  completed 
structure  at  a  cost  of  but  about  $5,000,000,  or  $2,000,000 
less  than  the  estimated  cost.  This  is,  indeed,  a  remarkable 
instance  of  wisdom  and  honesty  in  the  administration  of 
an  important  public  trust,  and  shows  the  kind  of  men  who 
are  willing  to  do  public  business  in  Massachusetts. 

The  subway  has  become  immediately  and  most  remark- 
ably popular  with  the  Boston  traveling  public,  and  there 

are  few  discordant  notes  in  the  chorus  of  praise  given  to 
the  Boston  Transit  Commission  for  the  way  in  which  it 
has  carried  out  its  trust.      The  subway  is  well  lighted 

STREET  RAILWAY  JOURNAL. 
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throughout  the  route.  It  is  cool  in  summer  and  warm  in 
winter,  the  temperature  being  much  more  equable,  of 
course,  than  that  outside,  and  the  saving  of  time  is  indeed 
remarkable.  Under  the  old  conditions  it  would  ordinarily 

take  at  least  thirteen  minutes  to  go  from  the  present  sub- 
way entrance  on  Boylston  Street  to  Park  Street.  Now,  the 

time  is  but  three  minutes,  including  a  stop  at  the  Boylston 
Street  Station.  There  are  no  blockades  and  everything  is 
working  in  the  most  satisfactory  manner. 

The  subway  has  been  built  with  the  money  of  the  city 

of  Boston,  obtained  by  the  issue  of  the  latter 's  bonds  at 

BOYLSTON  STREET  STATION,   ENTRANCE  TO  SUB-PASSAGE 
BETWEEN  PLATFORMS 

the  times,  and  t<>  the  amounts  requested  by  the  Boston 

Transit  Commission,  subject  to  the  limitations  of  the  legis- 
lative enactment.  The  subway,  therefore,  belongs  to  the 

city  of  Boston.  By  a  contract  made  on  Dec.  7,  1896, 
the  city  leased  to  the  West  End  Street  Railway  Company, 
of  Boston,  the  exclusive  right  to  use  the  subway,  then 

under  construction,  for  a  term  of  twenty  years.    As  com- 

S1NGLE  TRACK  SUBWAY  SHOWING  STEEL  WALL  CONSTRUCTION 

pensation  for  such  use  the  railway  company  agreed  to  pay 
to  the  city  annually  a  sum  equal  to  4^  per  cent  of  the  net 
cost  of  the  subway.  A  second  (alternative)  basis  for  the 
rental  is  also  specified,  however,  by  means  of  which  the 
railway  company  is  to  pay  to  the  city  after  it  obtains  the 

full  use  of  the  subway,  an  annual  amount  not  less  "than  a 
sum  computed  by  charging  a  toll  of  five  cents  for  each 
passage  made  through  the  subway  by  a  car  not  exceeding 
25  ft.  in  body  length,  and  at  a  proportionally  greater  rate 
for  each  car  of  greater  length,  it  being  understood  that 

any  car  which  enters  or  passes  through  the  subway  or  a 
portion  thereof  in  one  direction,  and  then  reverses  its 
direction  within  the  subway  and  makes  a  return  trip  shall 
be  considered  as  making  two  passages,  but  otherwise  the 
passage  through  the  subway  shall  be  considered  as  a  single 

passage  only."  United  States  mail  cars  and  construction 
and  repair  cars  are  not  included  among  the  number  upon 
which  the  company  is  required  to  pay  tolls.  The  effect 
of  this  double  alternative  provision  for  compensation  is  to 
make  certain  that  the  city  shall  receive  at  least  a  sum 
sufficient  to  cover  interest  upon  the  borrowed  money,  and 
repairs  and  depreciation,  while  if  the  railway  company 
makes  an  extraordinarily  large  use  of  the  subway,  the 

HOWARD  A.  CARSON 
Chief  Engineer  Boston  Transit  Commission. 

compensation  will  be  made  upon  the  car-toll  basis,  and  the 
city  will  receive  more.  The  method  of  determining  the 
net  cost  of  the  subway  is  set  forth  at  length  in  the  contract. 
The  city  assumes  the  burden  of  repairs  made  necessary  by 
the  act  of  God,  public  enemies,  mob  riots,  the  falling  or 

settling  of  buildings,  bursting-  of  pipes  outside  the  subway, 
explosions  of  gas  or  works  or  excavations  carried  on  or 
permitted  by  the  city  or  other  public  authority,  or  by  the 
location,  maintenance  or  use  of  the  wires  or  other  appar- 

atus which  the  city  reserves  the  right  to  maintain  in  the 

BELLMOUTH  AND  DOUBLE  BARREL  SUBWAY  SHOWING 
MASONRY  SIDE  WALL  CONSTRUCTION 

subway.  All  other  repairs  are  to  be  made  by  the  railway company. 

The  original  members  of  the  Boston  Transit  Commis- 
sion were  George  G.  Crocker  (chairman),  Charles  H.  Dal- 

ton,  Thomas  J.  Gargan,  George  F.  Swain  and  Albert  C. 
Burrage.  Mr.  Burrage  resigned  in  November,  1896,  and 
Horace  G.  Allen  was  appointed  in  his  place.  Howard  A. 

Carson  has  been  the  commission's  chief  engineer,  and  B. 
Leighton  Beal  its  secretary  since  the  beginning. 
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THE  PROPOSED  NEW  ELECTRIC  ELEVATED  RAILWAY 

IN  BOSTON 

For  nearly,  or  quite  ten  years,  the  building  of  an  elevatetl 

railway  in  the  city  of  Boston  has  been  discussed  by  legis- 
lators and  capitalists  as  a  partial  solution  to  the  congestion 

in  the  center  of  the  city,  but  until  recently  no  practical 
scheme  has  been  devised,  although  one  or  two  charters 
have  been  granted  in  times  past  to  parties  who  were  unable 

FIG.  I. — CROSS  SECTION  OF  THE  ROXBURY  TERMINAL 

in  the  end  to  secure  the  necessary  support.  The  difficul- 
ties of  the  problem  were  fourfold:  in  the  first  place,  it  has 

seemed  impossible  to  lay  out  a  long  route  to  any  of  the 
suburbs  which  would  promise  sufficient  traffic  to  warrant 
the  investment;  in  the  second  place,  the  narrow  and 
crooked  streets  of  Boston  bring  about  more  or  less  serious 
engineering  dilficulties ;  in  the  third  place,  the  people  of 
Boston  are  proud  of  their  city,  and  would 

greatly  oppose  the  putting  up  of  an  ele- 
vated railroad  in  any  of  the  principal 

streets;  and  finally,  the  possession  by  the 
West  End  Street  Railway  Company  of 
practically  all  the  available  routes  through 
the  business  center  of  Boston  has  had  the 

effect  of  deterring  capital  from  entering 
into  competition  with  it,  and  has  practi- 

cally placed  upon  the  West  End  Company 
itself  the  responsibility  for  taking  the  in- 
itiative. 

The  reports  of  the  various  Rapid  Transit 

Commissions  appointed  to  study  the  prob- 

lem of  relieving  Boston's  congestion  have 
brought  about  a  solution  of  the  vexed 
question  of  elevated  railways,  the  building 
of  a  subway  being  the  key  to  the  situation. 
There  is  no  objection  to  having  electric 
cars  travel  over  elevated  structures  in  cer- 

tain parts  of  the  city  and  suburbs,  and 
through  the  subway  on  Tremont  Street,  and  the  general 
plan  for  the  relief  of  the  congested  district  provides  for 
such  a  railway.  The  subway  being  valuable  chiefly  to  the 
West  End  Street  Railway  Company,  and  having  no  in- 

dependent significance,  the  company  became  the  lessee 

from  the  city  of  the  subway  for  twenty  years.  This  made 
it  necessary  either  for  the  West  End  Company  to  itself 
build  the  elevated  railway,  or  for  any  new  company  which 
might  be  formed  to  do  so,  to  acquire  possession,  by  lease 
or  otherwise,  of  the  entire  West  End  System.  The  latter 

plan  was  followed.  The  Boston  Elevated  Railway  Com- 
pany was  incorporated  witli  a  list  of  stock- 

holders and  directors  which  commanded 
tlie  instant  and  unfaltering  support  of  the 
entire  financial  community  of  Boston,  and 

a  lease  of  the  West  End  system  was  ef- 
fected upon  a  basis  satisfactory  to  lessor 

and  lessee,  and  to  the  public,  whose  in- 
terests were  carefully  safeguarded  by  the 

Massachusetts  Railroad  Commission.  In 

due  time  plans  were  submitted  to  the  Rail- 
road Commission  and  now  await  the  lat- 

ter's  consideration. 
The  new  elevated  railway  system,  as  at 

present  planned,  will  be  seven  miles  in 
length,  and  will  connect  Sullivan  Square 

in  Charlestown  with  Dudley  Street  in  Rox- 
bury.  It  will  be  double  tracked,  with 

eleven  stations,  including  the  two  termi- 
nals. The  location  of  the  line  is  shown  in 

the  large  map,  between  pages  478-479.  As 
will  be  seen,  there  are  two  routes  in  the 
business  portion  of  the  city.  Coming  from 

the  south  they  diverge  at  Castle  Square  on  Washington 

Street,  whence  one  line  passes  east  through  Harrison  Ave- 
nue and  1  leach  Street  to  Atlantic  Avenue,  and  thence  by 

Commercial  and  Causeway  Streets  to  the  North  Union  Sta- 
tion; the  other  route  extends  west  from  the  Castle  Square 

junction  and  enters  the  Tremont  Street  subway  at  Pleasant 
Street  and  reaches  the  northern  Union  Station  by  the  sub- 
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FIG. 2.— DESIGN  FOR  ELEVATED  RAILWAY  STATION 

way  route.  From  the  Union  Station  the  line  crosses  the 
Charles  River  by  way  of  the  new  Charlestown  Bridge,  and 
passes  thn  >ugh  Main  Street  to  Sullivan  Square,  Charlestown. 

The  distance  between  the  two  termini  is  5.02  miles  by 
the  subway  and  5.20  miles  by  the  Atlantic  Avenue  route. 
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The  running  time  between  the  Roxbury  and  Charlestown 

terminals  will  be  twenty-two  minutes  by  both  routes,  the 
number  of  stops  being  the  same  in  each  case.  This  allows 
for  a  train  speed  of  nearly  sixteen  miles  an  hour  with  ten 
second  stops  at  stations.  The  schedule  time  of  the  surface 
cars  at  present  between  the  two  termini  is  fifty  minutes, 
but  in  practice  the  time  required  to  cover  the  distance  is 

FIG.  3. — ROXBURY  TERMINAL 

often  greater.  The  maximum  speed  expected  between 

stations  on  the  elevated  structure  is  from  twenty-two  to 
thirty  miles  an  hour.  In  the  subway  the  elevated  trains 
will  make  about  ten  miles  an  hour  with  four  stops  to  the 
mile;  whereas  the  surface  cars  in  the  subway  will  average 

eight  and  one-half  miles  per  hour.  According  to  the  pres- 
ent plans  the  surface  cars  will  not  pass  through  the  whole 

of  the  subway,  but  will  be  ex- 
cluded from  the  portion  between 

Scollay  Square  and  Park  Street, 
and  from  Boylston  Street  south  on 
Tremont. 

From  the  foregoing  it  will  be 
seen  that  the  elevated  system  as 
planned  will  accomplish  a  marked 
saving  in  running  time  over  the 
present  system,  and  will  relieve 
greatly  the  congestion  of  traffic  in 
(the  central  part  of  the  city  where, 
of  course,  it  is  extreme. 

)  As  previously  stated,  the  ele- 
vated system  will  be  run  in  con- 

junction with  the  surface  system, 
and  free  transfers  will  be  given  be- 

tween the  cars.  To  facilitate  the 

transfer  of  passengers  at  the  ter- 
minal stations  of  the  elevated  sys- 

tem, the  tracks  of  the  street  cars 

will  be  raised  at  these  points  to  the 
level  of  the  elevated  tracks,  as 
shown  in  Fig.  1,  which  is  a  section 
el  the  Roxbury  terminal  station, 
transfer  of  passengers. 

The  plan  of  the  Roxbury  terminal  is  shown  in  Fig.  3, 
the  tracks  of  the  elevated  railway  being  shown  by  heavy 
lin  es,  and  those  used  by  the  surface  cars  by  light  lines. 
Both  arc  arranged  in  loops,  and  the  elevated  trains  will 
discharge  and  receive  passengers  from  platforms  on  both 

sides,  the  surface  car  tracks  being  on  the  outside  of  each 
platform.  Surface  cars  will  also  run  underneath  the  ele- 

vated station,  which  is  connected  with  the  ground  by  four 
stairways,  two  for  exit  and  two  for  entrance.  In  this  way, 
it  is  thought,  the  time  required  in  transferring  will  be  re- 

duced to  a  minimum.  The  Roxbury  station  will  occupy 
the  greater  part  of  two  blocks,  and  will  measure  700  ft.  x 

T25  ft. 
The  Charlestown  terminal  is 

somewhat  differently  arranged,  as 
may  be  seen  from  the  plan,  Fig.  4. 
Here  the  elevated  cars  run  in  a  loop, 
but  the  street  cars  are  run  on  stub 
tracks,  four  in  number  on  each  side, 

each  side  having  a  capacity  for  thir- 
teen cars.  Below  the  elevated  plat- 

forms are  other  tracks  for  the  sur- 

face cars,  as  in  the  Roxbury  ter- 
minal. This  station  is  also  on  private 

property,  and  measures  175  ft.  x 
150  ft.  Both  terminal  stations  are 

at  important  junctions,  and  are  dis- 
tributing points  for  the  surface  rail- 

way system. Wherever  the  width  of  the  street 

permits,  the  intermediate  elevated 

railway  stations  will  be  located  be- 
tween the  two  tracks,  the  entrance 

and  exit  in  every  case  being  kept 

separate.  They  will  be  of  the  char- 
acter shown  in  Fig.  2,  which  is  a  re- 

production from  the  prize  drawing  for  which  $1,000  was 
paid  A.  W.  Longfellow,  architect,  who  submitted  the  best 
design  in  competition.  The  stations  will  be  of  steel  frame 

work,  will  be  sheathed  in  copper,  and  will  be  quite  orna- 
mental. In  narrow  streets  the  stations  will  be  outside  the 

tracks. 
The  form  of  the  elevated  structure  adopted  is  also  shown 
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FIG.  4.  — CHARLESTOWN  TERMINAL 

This  will  allow  a  quick in  Fig.  2.  It  consists  of  longitudinal  and  transverse 

girders  supported  on  a  double  row  of  posts.  The  char- 
acter of  the  transverse  girders  is  varied  somewhat,  de- 

pending on  the  width  of  the  street.  Where  the  latter  are 
narrow  the  girders  are  flat  and  the  posts  are  set  on  the 
curb  line  on  either  side.  In  wide  streets  the  posts  are  set 
24  ft.  apart  and  the  tracks  are  carried  directly  above  the 



Septem  ber,  [898. STREET  RAILWAY  JOURNAL. 503 

posts.  Here  the  transverse  girders  act  as  stiffeners  only 
against  lateral  motion,  and  are  arched.  Plate  girders  are 
nsed  at  one  place,  on  the  Charlestown  bridge,  and  the 
whole  structure  is  designed  to  be  sufficiently  strong  to 
support  the  third  track  in  case  that  should  be  necessary. 
The  posts  are  15  ins.  square  and  consist  of  two  1 5-111 . 
channels  connected  by  a  made-up  beam.  At  the  stations 
the  top  of  the  rails  w  ill  be  20  ft.  above  the  street  level  and 
the  lowest  point  of  the  girders  is  14  ft.  above  the  street 
level. 

Ninety-pound  T  rails  will  be  used,  laid  on  61 -in.  by  8-in. 
sawed  lies  with  wooden  guard  rails. 

Electricity  will  be  the  motive  power  for  the  new  elevated 
railway,  and  the  current  will  be  taken  by  a  third  rail  laid 
outside  of  the  tracks.  The  cars  will  weigh  approximately 
33,000  lbs.  each,  without  motors,  and  will  measure  47  ft. 
4  ins.  over  buffers.    They  will  be  of  substantially  the  same 

THE  MASSACHUSETTS  RAILROAD  COMMISSION 

The  Board  of  Railroad  Commissioners  of  the  State  of 

Massachusetts  deserves  a  high  place  among  American 
official  commissions  appointed  to  protect,  in  one  way  and 

another,  the  people's  interests.  Its  members  have  been 
wise  without  being  arrogant,  conservative  without  being 

narrow,  and  reasonable  if  not  generous  in  their  treatment 

of  capital  invested  in  the  railroads  and  street  railways  of  the 

Commonwealth.  For  twenty-nine  years  this  board  has 

been  in  existence.  For  twenty-nine  years  the  records  of 
transportation  in  Massachusetts  have  been  kept  by  it  with 

great  accuracy  and  consistency,  so  that  they  form  a  body 

of  comparative  figures  concerning  the  growth  of  trans- 
portation interests  in  their  varied  phases  which  are  equaled 

by  those  of  110  other  State  in  the  Union. 
The  chairman  of  the  commission,  John  E.  Sanford,  of 
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arrangement  and  construction  as  those  on  the  Manhattan 
Elevated  Railroad,  of  New  York,  and  on  the  Metropolitan 

Elevated  Railroad,  of  Chicago.  Trains  of  from  three  to 
five  cars  each  will  be  run  and  the  stations  will  be  built  for 

the  accommodation  of  five-car  trains.  The  type  of  electric 
system  has  not  fully  been  determined  upon. 

The  estimated  cost  of  construction,  exclusive  of  real 

estate  and  equipment,  is  $400,000  a  mile,  or  $2,800,000  for 
the  seven  miles  of  track  now  arranged  for.  The  plans  for 

the  system  have  been  drawn  up  by  George  A.  Kimball,  en- 
gineer in  charge.  Work  will  be  commenced  immediately, 

and  it  is  hoped  that  the  line  will  be  in  operation  within  a 

year.  The  officers  of  the  Boston  Elevated  Railway  Com- 
pany are  as  follows:  president,  William  A.  Gaston;  first 

vice-president  and  general  manager,  William  A.  Bancroft; 
second  vice-president,  C.  S.  Sergeant;  comptroller,  J.  H. 
Goodspeed;  auditor,  H.  L.  Wilson;  secretary,  John  T. 

Burnett.  On  its  staff  are,  Henry  E.  Woods,  purchasing- 
agent;  J.  E.  Rugg,  superintendent  of  transportation;  Chas. 
F.  Baker,  superintendent  of  motive  power,  and  Roger  W. 
Conant,  electrical  engineer. 

WM.  A.  CRAFTS 

Taunton,  has  been  a  railroad  commissioner  since  1892. 

He  is  considered  one  of  the  ablest  men  in  the  State,  and 

is,  withal,  so  careful  a  student  of  details  that  it  is  asserted 

by  the  street  railway  companies  whose  applications  for 

increase  of  capital  stock  and  funded  indebtedness  have  to 

pass  in  review  before  the  board,  that  he  has  most  accurate 

and  annoying  information  upon  market  prices  of  street 

railway  equipment  to  the  smallest  items. 

George  W.  Bishop,  of  Newtonville,  next  oldest  member 
in  the  board,  has  been  in  service  on  the  commission  since 

1895,  and  Hersey  B.  Goodwin,  of  Cambridge,  the  junior 

member,  since  1896.  William  A.  Crafts  has  been  clerk 

of  the  commission  since  its  organization  in  1869. 

Prof.  George  F.  Swain,  of  Boston,  the  commission's 
bridge  engineer,  is  Heyward  professor  of  civil  engineering 
in  the  Massachusetts  Institute  of  Technology.  He  is  also 

a  member  of  the  Boston  Transit  Commission,  where  his 

fine  engineering  ability  has  doubtless  had  an  important 

influence  on  the  success  of  the  subway.  Prof.  Swain's  re- 

ports upon  the  physical  condition  of  Massachusetts  rail- 
roads have  been  almost  as  valuable  to  the  latter  as  to  the 

commission. 
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But  five  months  ago  we  were  looking  forward  with  some 
anxiety,  though  with  firmness,  to  the  prospect  of  a  war, 
the  effect  of  which,  on  business  and  on  national  prestige, 
could  not  be  foretold  with  any  approach  to  certainty.  The 
five  months  have  passed  and  have  brought  with  them  to 
the  country  occasion  only  for  gratitude  and  renewed  hope 
for  the  future.  A  truce  in  hostilities,  if  not  final  peace,  has 
come  to  the  country,  with  but  slight  chance  that  hostilities 
may  be  renewed.  Americans  stand  firmer  on  their  feet 

to-day  than  ever  before,  more  self-reliant,  more  confident 
in  their  strength.  Our  navy  has  achieved  a  series  of  vic- 

tories which  are  little  short  of  marvelous,  and  have  suffered 

not  one  single  reverse.  Our  army-  also,  has  done  well,  and 
it  has  been  proved  that  in  cheerfulness  in  discipline, courage 
in  battle  and  calm  endurance  of  hardship  and  privation 
there  are  no  superiors  to  the  American  soldier.  The  war 

will  bring  to  us  substantial  increase  of  territory  and  new 
markets  for  our  products.    It  has  brought  and  will  bring 

a  greater  respect  for  the  American  character  from  foreign 
nations.  Not  the  least  of  the  advantages  which  we  have 
gained  is  the  knowledge  of  certain  weaknesses  in  our  army 

organization,  particularly  in  its  commissary  and  medical 
departments,  which  we  shall,  of  course,  correct  and  that 
immediately,  so  as  to  avoid  the  slightest  chance  of  such 
weaknesses  in  the  future.  Altogether  this  war,  which  so 
many  true  Americans  have  from  the  first  deplored  from 
one  cause  and  another,  seems  destined  to  bring  to  us  many 

great  advantages  of  position,  even  though  there  may  also 
be  increased  cares  and  responsibilities  of  government. 

Even  during  these  four  months  of  war,  business  has  been 
far  from  stagnant  or  uncertain.  In  fact,  in  many,  and 
perhaps  in  most  lines  of  trade  it  is  positively  good,  and  is 

rapidly  increasing.  Clearing  house  returns  show  far  larger 
business  transactions  this  year  than  last;  the  volume  of 

railroad  traffic  has  been  for  many  months  steadily  increas- 
ing, and  railroad  prosperity  is  now  beginning  to  show  to 

some  extent  in  increased  dividends ;  the  crops  of  the  coun- 
try last  year  were  exceptionally  good  and  prices  high, 

while  those  of  this  year  will  be  even  larger,  though  they 

will  probably  be  marketed  at  somewhat  lower  prices ;  the 
iron  and  steel  industries  are  under  full  headway,  and  the 

foreign  consumption  of  our  products  is  increasing  enor- 

mously; and  these  and  other  of  the  great  "staple"  indus- 
tries of  the  country  upon  whose  initial  prosperity  depends 

that  of  a  thousand  other  smaller  trade  and  manufacturing 
branches,  seem  certainly  to  give  promise  of  a  year  of  great 
activity.  In  our  own  special  lines  only  the  most  cheerful 
optimism  is  found.  The  great  electrical  manufacturing 
companies  are  employing  more  men  than  since  1892;  car 
and  truck  builders  are  taking  many  orders,  though  the 
business  pendulum  has  not  swung  full  in  their  direction 
as  yet;  builders  of  engines  and  boilers  are  in  some  cases 

working  from  twenty  to  twenty-four  hours  a  day,  and  re- 
port orders  already  taken  which  will  consume  their  entire 

output  for  this  year;  and  the  makers  of  railroad 
iron  are  having  difficulty  in  keeping  up  with  their  orders, 
particularly  in  view  of  the  large  foreign  demand  and  of  the 

new  orders  for  battle-ships,  torpedo-boats  and  destroyers 
which  the  Government  is  placing.  For  the  first  time  since 

1893,  manufacturing  profits  on  a  reasonable  scale  appear 
to  be  in  sight  and  cheerfulness  and  hope  are  in  the  air.  If 
other  indications  were  lacking,  the  appearance  of  this  issue 
of  the  Street  Railway  Journal,  containing  no  less  than 

250  pages  of  advertising  matter,  would  point  to  a  revival 
of  business  in  street  railway  lines. 

The  American  Street  Railway  Association  meets  this 
month  in  Boston,  where  it  first  came  into  being  sixteen 

years  ago,  and  where  its  first  president,  H.  H.  Littell,  was 

elected.  No  less  than  twenty-eight  of  the  165  com- 
panies now  members  of  the  association  were  rep- 

resented, either  in  their  present  name  or  in  that 
of  some  constituent  company,  at  this  first  meeting,  and 
among  those  present  at  the  latter  were  many  who  have 
been  regular  attendants  at  the  annual  conventions  ever 
since.  The  association  is  thriving,  is  doing  thoroughly 
good  work,  and  the  convention  this  year  will  be  a  decided 
success,  both  in  numbers  and  in  the  variety  and  character 
of  the  exhibits. 
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Don't  forgot  the  Accountants'  Convention,  which  is  to 
be  held  at  the  same  time  and  place  as  the  American  Street 
Railway  Association.  Although  the  Association  of  Street 

Railway  Accountants  of  America  was  formed  only  eight- 
een months  ago,  its  members  and  committees  have,  by 

painstaking  and  conscientious  work,  laid  the  foundation 
of  a  complete  standard  system  of  classification  of  accounts. 

The  original  scheme  which  was  presented  at  last  year's 
convention  at  Niagara  Falls  will  be  somewhat  modified  in 
the  report  of  the  committee  this  year,  and  it  is  believed 
that  the  classification  finally  determined  upon,  which  is 
the  result  of  a  conference  with  a  large  number  of  experts, 

will  be  accepted  by  the  association  and  approved  for  im- 
mediate and  practical  use. 

The  successive  managements  of  the  great  street  railway 
system  in  Boston,  long  known  throughout  the  length  and 
breadth  of  the  country  and  in  foreign  lands  as  well,  as  the 

West  End  Street  Railway  Company,  but  now  as  the  Bos- 
ton Elevated  Railway  Company,  have  always  been  most 

kind  and  generous  in  their  treatment  of  other  street  rail- 
way managements  which  have  desired  information  at  their 

hands  concerning  the  results,  in  major  and  minor  details, 
of  electricity  as  a  motive  power.  It  was  in  1888  that  Henry 
M.  Whitney,  then  president  of  the  West  End  Company, 
determined,  after  a  visit  to  the  large  electric  railway  at 
Richmond,  to  introduce  this  new  and  attractive  motive 

power  on  his  system  instead  of  the  cable,  which  had  been 
in  contemplation.  This  action  on  the  part  of  so  powerful 
and  conservative  a  company  as  that  in  Boston  probably 

advanced  by  several  years  the  "electric  boom"  which  al- 
most immediately  took  place  in  America,  and  which  has 

had  such  far-reaching  influence  on  urban  life.  The  West 
End  managements  have  doubtless  made  some  of  the  en- 

gineering and  operating  mistakes  to  which  all  great  cor- 
porate enterprises  are  liable,  but  they  have  never  sought 

to  conceal  the  mistakes,  nor  their  effects,  but  have,  on  the 

contrary,  learned  lessons  from  them  and,  with  the  greatest 
frankness  and  generosity,  have  pointed  out  to  their  brother 
managers  the  better  ways  of  doing  things  to  avoid  results 
from  which  they  themselves  have  suffered.  There  has 
been  with  them  none  of  the  narrowness  which  seeks  to 

jealously  guard  "trade  secrets,"  but  the  right  hand  of  fel- 
lowship has  been  given  with  clear  good  will  in  everv  case, 

and  it  is  by  no  means  impossible  that  their  influence  may 
have  been  potent  in  bringing  about  the  similar  spirit  of 
common  brotherhood  which  pervades  the  entire  street 
railway  industry  to-day,  and  which  the  American  Street 
Railway  Association  also  has  fostered.  Few  industries 
have  this  feeling  to  the  same  extent.  Certainly  there  is 
far  less  of  it  among  steam  railroads  than  among  the  street 
railways,  and  far  less  of  it,  too,  in  tramway  circles  abroad. 
All  honor,  we  say,  to  the  broad-minded  men,  the  men  who 
are  willing  to  give  as  well  as  to  receive,  the  men  who  will 
cheerfully  laugh  at  their  own  blunders  and  warn  others 
against  them.  It  is  by  these  that  progress  is  made  in  the 
world,  not  by  the  self-sufficient  and  narrow. 

A  clean-cut,  well-executed  and  thoroughly  satisfactory 
public  enterprise  is  that  which  has  just  been  brought  to 
completion  in  Boston — the  building  of  the  Boston  subway. 
Simple  in  conception,  it  has  yet  called  for  the  best  engin- 

eering ability  to  work  out  details.  It  is  hard  to  see  how 
the  route  chosen,  the  plan  decided  upon  or  the  execution 
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of  the  work  could  have  been  greatly  improved  upon.  It 

has  already  relieved  the  frightful  congestion  in  Boston's 
business  center  to  a  remarkable  degree,  although  but  half 
its  length  is  so  far  used  for  traffic.  Its  track  and  station 

plans  are  most  ingenious  and  satisfactory,  and  the  Boston 
subway  will  doubtless  be,  in  nearly  all  respects,  a  model 

upon  which  similar  public  works  in  other  cities  will  be 
formed.  Rarely  in  this  country  or  abroad  has  there  been 
found  an  instance  of  a  great  public  improvement  of  this 

kind  being  carried  through  at  a  cost  of  but  five-sevenths 
the  original  estimates  and  appropriations.  Public  moral- 

ity in  Massachusetts  is  high,  and  has  accomplished  this  re- 
sult. With  the  completion  of  the  new  elevated  railway,  of 

the  Charles  River  bridge,  the  tunnel  to  East  Boston  from 
Scollay  Square  and  the  tunnel  and  subway  to  Harvard 
Square,  Cambridge,  there  will  have  been  accomplished  in 

Boston  by  joint  public  and  private  means,  such  improve- 

ments in  facilities  for  "getting  about  in  the  world"  as  no 
city  has  yet  obtained,  certainly  in  so  short  a  space  of  time. 

It  is  a  common  saying  that  Americans  are  prodigal  and 
that  they  waste  about  as  much  as  they  consume.  There  is 
undoubtedly  some  truth  in  this  charge,  for,  as  a  rule,  our 

countrymen  are  fairly  prosperous,  and  at  the  same  time 
extremely  busy,  so  that  often  they  do  not  devote  as  much 
time  to  the  small  economies  as  they  otherwise  would. 

What  is  true  of  Americans  in  general,  and,  in  fact,  of  in- 
dividuals in  general,  is  also  true  of  corporations.  There 

are  many  economies  which  could  be  practiced  upon  otir 
different  railway  systems,  and  there  are  still  leaks  and 
wasteful  methods  in  most  systems  which  add  directly  to 
cost  of  operation  and  the  extent  of  which  is  not  always 
realized  by  managers.  The  margin  between  a  profit  and 
none  at  all  is  getting  narrower,  and  as  an  able  financier 

once  said,  "eternal  vigilance  is  the  price  of  dividends." 
One  place  where  there  is  often  considerable  waste  is  in 
a  careless  use  by  the  motorman  of  current.  Of  course  this 

is  made  more  painfully  evident  when  current  is  purchased 
on  a  meter  basis  than  when  it  is  generated  by  a  railway 

company  itself,  but  it  is  nevertheless  a  direct  loss  from 
which  not  only  no  return  is  secured,  but  which  is 

often  a  prolific  cause  of  motor  troubles  and  wheel 

and  brake  shoe  wear.  An  interesting"  article  by  E. 
G.  Connette  in  another  column  will  prove  something 
of  a  revelation,  we  think,  to  those  who  have  not 

given  much  thought  to  the  subject,  and  who  con- 
sider that  little,  if  any,  power  can  be  saved  by  judicious 

motormen.  Owing  to  the  fact  that  the  company  with 
which  this  writer  is  connected  purchases  its  power  from 
another  company,  it  decided  to  equip  each  of  its  cars  with 
a  watt  meter,  from  which  the  record  of  each  motorman  in 

his  use  of  current  is  taken.  By  a  comparison  of  the  power 
consumption  of  different  motormen  on  the  same  route  a 
fairly  close  watch  can  be  kept  of  the  economy  which  each 
practices  of  current.  As  a  consequence,  each  man  has 
a  direct  incentive  to  employ  a  minimum  quantity  per  car 

mile,  and  the  aggregate  of  this  constant  care  was  a  saving 
of  from  35  to  40  per  cent  in  the  bill  for  power  paid  for  the 
same  car  mileage  in  Nashville.  As  will  be  seen,  this 

would  constitute  an  important  economy  in  the  operation 
of  any  road,  and  it  simply  shows,  if  additional  testimony 
were  necessary,  the  value  of  carefully  watching  every  ave- 

nue of  outgo. 
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Some  Suggestions  to  European  Electric  Railway 
Builders 

If  America  may  presume  to  make  Europe  certain  sug- 
gestions regarding  the  building  of  electric  railways,  a  pa- 

tient hearing  may  be  hoped  for,  as  it  is  generally  recog- 
nized in  all  countries,  we  believe,  that  American  experience 

in  this  particular  branch  of  engineering  is  quite  complete, 
though  by  no  means  wholly  admirable.  America  has 

wasted — if  we  can  call  it  wasting — so  many  millions  in 

experiments  that  it  observes  with  something  like  a  shud- 
der, the  danger  that  the  same  old  weary  course  of  trial  and 

failure  may  be  gone  over  again  abroad. 
First,  as  to  roadbed.  This  is  the  foundation  not  only 

of  a  railway  plant,  but  of  its  financial  success  as  well. 

Nearly  always  by  far  the  largest  single  item  in  the  invest- 
ment account,  it  is  likewise  almost  the  largest  in  the  oper- 
ating account  if  proper  charges  for  repairs  and  depreciation 

are  annually  made.  While  by  no  means  sure  that  the  best 
present  American  practice  is  final  or  will  be  justified  by 
results,  we  are  confident  that  European  practice  in  track 

building  is  in  important  respects  less  conservative  and  is 
inadequate  for  electric  traction.  European  engineers  do 
not  appreciate,  we  believe,  the  tremendous  pounding  which 
the  electric  railway  tracks  have  to  stand  from  the  motor 
cars,  to  say  nothing  of  wagon  traffic.  It  is  true  that  there 

is  no  reciprocating  motion  in  the  motor  as  in  steam  loco- 
motives to  promote  this  pounding,  but  the  slightest  im- 

perfection in  the  joint  creates  differences  of  level  between 
the  rails  which  cause  the  car  to  fall  upon  the  following  rail 
and  hit  it  a  blow  which  greatly  increases  the  trouble.  With 

single  track  roads,  both  rails  at  an  imperfect  joint  are  ham- 
mered, and  a  hollow  is  thereby  formed.  Electric  cars  are 

always  popular,  are  nearly  always  crowded  with  people,  or 

are  run  at  short  intervals,  and  the  blows  thus  being  multi- 
plied, either  in  weight  or  in  frequency,  and  their  quickness 

of  application  being  increased  by  high  speed,  the  result,  as 
we  have  found  it  in  America,  is  that  the  best  construction 

which  we  can  make  for  joints  and  rails  is  hardly  strong 

enough.  It  may  be  urged  that  the  concrete  foundations 
for  track  usual  in  Europe  will  cure  this  trouble,  but  this 
has  not  been  American  experience  where  tried,  though 

there  is  undoubtedly  some  advantage  in  concrete  founda- 
tions. The  true  remedy,  as  near  as  we  can  now  judge, 

is,  first,  to  use  6o-ft.  rails,  and  so  reduce  the  number  of 
joints;  second,  to  butt  the  joints  together  in  paved  streets; 
third,  to  increase  the  carbon  in  the  rail,  thereby 

giving  it  a  hardness  which  will  prevent  the  batter- 

ing of  the  head;  and  finally,  to  use  a  "square  shouldered" 
section,  so  as  to  permit  of  accurate  fitting  of  the  joint 

plates  and  a  strong  vertical  support — this  whether  the  sup- 
port be  of  iron  cast  around  the  joint  or  of  wrought  iron 

girder  fish  plates.  Brittleness  in  the  rail  due  to  hardness 

is  not  so  much  to  be  feared  in  tramway  practice  as  soft- 
ness, for  a  broken  rail  does  not  mean  an  accident,  as  on 

steam  railroads,  but  merely  the  replacing  of  the  rail.  Hard- 
ness is  advantageous  not  only  at  the  joints  but  along  the 

entire  rail,  since  rails  which  have  been  in  service  longest 
show  a  wearing  away  of  the  rail  head  far  greater  than  in 

horse  railway  practice,  due,  of  course,  to  the  self-propelling 
motive  power  employed. 

Track  special  work — frogs,  crossings,  switches,  etc.- — 
ought,  also,  to  be  made  of  the  best  material,  and  with  the 

greatest  care.    Some  of  the  capitalists  who  are  building 
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electric  tramways  in  foreign  countries  complain  that  they 

cannot  get  good  special  work  from  European  makers,  the 
latter  still  using  cast  iron  largely  and  following  the  old 
horse  tramwav  methods,  with  results  disastrous,  both  to 

wheels  and  the  special  work  itself.  Transition  curves 
should,  of  course,  be  made  in  all  cases,  and  the  greatest 

pains  taken  to  provide  for  the  easy  movement  of  the  car 
at  all  points  on  the  road,  curves  as  well  as  tangents. 

Great  Britain  is  undoubtedly  ahead  of  America  in  the 
care  taken  with  track  return  circuits,  and,  in  fact,  has  gone 

to  an  extreme  in  demanding  low  voltage  drop  in  the  earth. 

While  a  seven-volt  drop  generally  means  less  electrolytic 
effect  with  pipes  and  wires  it  does  not  always  do  so,  since 
it  is  current  which  produces  these  troubles  and  current 
can  be  obtained  from  low  voltage  in  quite  as  great  quantity 

as  from  high,  providing  only  that  the  earth  resistance  be 
sufficiently  low. 

In  overhead  construction,  Europe  has  paid  more  atten- 
tion, perhaps,  to  the  ornamental  than  has  America,  and  this 

is  certainly  right.  With  attractive  poles  and  a  simple  and 
unobtrusive  wire  structure  there  can  be  no  reasonable  com- 

plaint on  the  part  of  municipalities  with  the  overhead  elec- 
tric system,  certainly  in  view  of  the  great  advantages  of 

electric  traction. 

Power  station  ecpupment  should  be  in  the  fewest  pos- 
sible units  consistent  with  reliability  of  service.  In  early 

American  practice  we  had  stations  with  twenty  and  thirty 

small  units.  To-day,  these  have  nearly  all  been  replaced, 
at  heavy  expense,  by  fewer  and  larger  ones.  Perhaps  an 
ideal  station  for  most  conditions  is  one  made  up  of  five 
units,  of  which  four  are  of  the  same  size,  and  one  but  half 

that  size.  The  small  unit  takes  care  of  the  night  service, 
two  of  the  larger  should  handle  the  everyday  traffic  at 
its  maximum,  a  third  may  be  added  on  holidays  and  special 
occasions,  and  a  fourth  is  always  in  reserve.  A  station 

arrangement  of  this  character  requires  foresight  in  deter- 
mining the  probable  maximum  requirements  of  the  fu- 

ture, as  to  load,  but  when  this  is  once  estimated  it  is  better 

to  determine  the  ultimate  sizes  of  the  units  and  purchase 

two  (one  for  reserve),  even  in  the  beginning  of  the  re-equip- 
ment than  to  buy  smaller  units  to  be  replaced  afterward 

by  larger  ones.  It  is  needless  to  say  that  direct  connected 
units  should  always  be  employed,  as  belts  are  out  of  date 
for  street  railway  work. 

No  fixed  rules  can  be  laid  down  for  rolling  stock  except 

that  all  cars  should  be  made  as  strong  and  durable  as  pos- 
sible— far  more  so  than  for  horse  railway  traffic.  The 

tastes  and  habits  of  the  people  and  local  conditions  other- 
wise must  govern  the  seating  arrangements  and  forms  of 

cars  chosen.  Roof  seats  are  popular  almost  everywhere,  and 
though  little  used  in  America,  it  is  not  because  people  would 
not  like  them,  but  because,  in  the  long  run,  it  is  believed 

that  they  would  prefer  speed  of  car  and  comparative  im- 
munity from  accident.  Americans  have  not  been  educated 

to  climbing  up  and  down  a  stairway  to  the  car  roof,  and 
there  would  doubtless  be  serious  accidents  for  a  long  while 
after  their  introduction  in  any  place. 

It  is  impossible,  of  course,  to  speak  within  these  limits 
in  any  but  the  most  superficial  and  fragmentary  way  upon 

this  general  subject  of  adaptation  of  American  experience 
to  European  conditions.  In  a  thousand  or  more  details 

it  is  worth  studying,  and  should  be  studied  by  foreign  en- 
gineers either  by  personal  visits  or  by  careful  reading  of 

the  pages  of  the  technical  journals. 
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THE  BOSTON  CONVENTIONS 

AMERICAN  STREET  RAILWAY  ASSOCIATION 

The  following  is  the  programme  of  the  convention  at 

Boston,  September  6-9: 
TUESDAY  MORNING 

Meeting  called  to  order  at  10  A.  M.  by  Albion  E.  Lang,  presi- 
dent. 

Calling  of  the  roll. 
Invitation  extended  to  join  the  association. 
Address  of  the  president. 
Report  of  the  executive  committee. 
Report  of  the  secretary  and  treasurer. 
Reading  of  paper  on  "The  Comparative  Earnings  and  Economy 

of  Operation  Between  Single  and  Double  Truck  Cars  for  City 
Use."  Richard  McCulloch,  electrical  engineer,  Cass  Avenue  & 
Citizens'  Street  Railway  Company,  St.  Louis,  Mo. 
Reading  of  paper,  "Municipal  Ownership  of  Street  Railways." 

TUESDAY    AFTERNOON    AND  EVENING 

Leaving  Boston  about  2:30  P.  M.  a  trip  will  be  made  to  Con- 
cord and  Lexington,  in  order  that  the  points  of  historical  interest 

may  be  shown  to  the  visitors. 
In  the  evening  a  reception  will  be  given  at  Paul  Revere  Hall, 

in  the  Mechanics'  Building. 
Note:  The  exact  hour  of  starting  on  the  different  trips  will  be 

announced  each  day  in  the  convention. 
WEDNESDAY  MORNING 

Convene  at  9:30  A.  M. 
Reading  of  paper  on  "Maintenance  and  Equipment  of  Electric 

Cars  for  Street  Railway."  M.  S.  Hopkins,  electrician,  Columbus 
Street  Railway  Company,  Columbus,  Ohio. 

Reading  of  paper  on  "Carrying  of  United  States  Mail  Matter  on 
Street  Railways."  W.  S.  Dimmock,  general  superintendent,  Oma- 

ha &  Council  Bluffs  Railway  &  Bridge  Company,  Council  Bluffs, 
Iowa. 
Appointment  of  committee  on  nomination  of  officers  and  next 

place  of  meeting. 
In  the  morning  the  ladies  with  escorts  will  be  shown  the  local 

points  of  interest  in  and  around  Boston. 
WEDNESDAY  AFTERNOON 

In  the  afternoon,  leaving  Boston  at  2:30,  a  trip  will  be  made 
by  boat  to  Nantaskct  Beach,  where  a  clam-bake  will  be  served 
and  the  various  amusements  at  the  place  will  be  open  to  the  vis- 
itors. 

THURSDAY  MORNING 
Convene  at  9:30  A.  M. 

Reading  of  paper  on  "To  What  Extent  Should  Street  Railway 
Companies  Engage  in  the  Amusement  Business?"  Walton  H. 
Holmes,  general  manager,  Metropolitan  Street  Railway  Company, 
Kansas  City,  Mo. 

Reading  of  paper  on  "Inspection  and  Testing  of  Motors  and 
Car  Equipments  by  Street  Railway  Companies."  Frederick  D. 
Perkins,  electrical  engineer,  Toledo  Traction  Company,  Toledo, 
Ohio. 

Election  of  officers. 
In  the  morning  the  ladies  and  officers  of  the  association  will  be 

taken  for  a  drive  through  the  Boston  parkways. 
THURSDAY  AFTERNOON  AND  EVENING 

In  the  afternoon  a  trip  by  special  train  will  be  made  to 
Plymouth. 

In  the  evening  the  regular  banquet  will  be  held  at  7  P.  M.  at 
Hotel  Brunswick. 

FRIDAY  MORNING 
Convene  at  9:30  A.  M. 

Reading  of  paper:  "Cost  of  Electric  Power  for  Street  Railways 
at  Switchboard,  both  Steam  and  Water."  R.  W.  Conant,  elec- 

trical engineer,  Boston  Elevated  Railway  Company,  Boston, 
Mass. 

Report  of  committee  on  standing  rules  for  government  of  con- 
ductors and  motormen. 

Unfinished  business. 
Installation  of  officers. 
Adjournment. 
In  the  morning  the  ladies  will  be  taken  shopping. 

FRIDAY  AFTERNOON 
In  the  afternoon  a  trip  will  be  made  to  Norumbega  Park  in 

Auburndale, 

The  following  are  the  committees  in  charge: 

General  Committee 

C.  S.  Sergeant,  101  Milk  Street,  Boston,  Mass.,  Chairman. 
E.  C.  Foster,  333  Union  Street,  Lynn. 
J.  E.  Rugg,  101  Milk  Street,  Boston. 
C.  S.  Clark,  8  Oliver  Street,  Boston. 
A.  A.  Glasier,  104  Ames  Building,  Boston. 
C.  Q.  Richmond,  North  Adams. 
John  R.  Graham,  280  Washington  Street,  Boston. 

Robert  S.  Goft",  Fall  River. P.  L.  Saltonstall,  28  Exchange  Building,  Boston. 
E.  P.  Shaw,  316  Exchange  Building,  Boston. 
F.  H.  Dewey,  Wor.  Cons.  St.  Ry.  Co.,  Worcester. 

Committee  on  Entertainment 

P.  L.  Saltonstall,  Boston,  Chairman. 
H.  F.  Eldridge,  Portsmouth. 
A.  B.  Bruce,  Lawrence. 
C.  C.  Pierce,  Boston. 
C.  E.  Barnes,  Boston. 
C.  W.  Wilson,  Boston. 
J.  F.  Shaw,  Boston. 
J.  H.  Goodspeed,  Boston. 
J.  H.  Cunningham,  Boston. 
B.  J.  Weeks,  Quincy. 
W.  W.  Sargent,  Fitchburg. 
A.  C.  Gardner,  New  Bedford. 
Edwin  S.  Webster,  Boston. 
W.  F.  Pope,  Boston. 

Committee  on  Transportation  and  Information 

Julius  E.  Rugg,  Chairman. 
N.  H.  Heft,  Boston. 
H.  B.  Rogers,  Brockton. 
J.  F.  Wattles,  Boston. 
Fred  H.  Smith,  Quincy 
A.  E.  Gordon,  Boston. 
N.  E.  Morton,  Lawrence. 
C.  E.  Woodward,  Wakefield. 
Winthrop  Coffin,  Boston. 
H.  H.  Reed,  Fall  River. 
H.  F.  Grant,  Boston. 

Banquet  Committee 

A.  A.  Glasier,  Chairman. 
W.  A.  Bancroft,  Boston. 
Prentiss  Cummings,  Boston. 
C.  S.  Clark,  Boston. 
E.  P.  Shaw,  Boston. 
E.  C.  Foster,  Lynn. 
S.  M.  Thomas,  Taunton. 

Committee  on  Hall,  Hotels  and  Registration 

E.  C.  Foster,  333  Union  Street,  Lynn,  Chairman. 
John  F.  Morrill,  Quincy. 
J.  N.  Akarman,  Worcester. 
J.  H.  Studley,  Jr.,  Boston. 
J.  E.  Rugg,  Boston. 
W.  F.  Pope,  Boston. 
R.  N.  Wallis,  Fitchburg. 
H.  B.  Parker,  Boston. 
A.  E.  Smith,  Springfield. 
George  F.  Seibel,  Taunton. 

Committee  on  Exhibits 

Charles  S.  Clark,  Chairman. 
H.  F.  Woods,  Boston. 
E.  C.  Foster,  Lynn. 
C.  F.  Baker,  Boston. 
E.  P.  Shaw,  Jr.,  Boston. 
Franklin  Woodman,  Haverhill. 
R.  S.  Gofif,  Fall  River. 
J.  H.  Studley,  Jr.,  Boston. 
Maurice  Hoopes,  Lynn, 
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THE  STREET  RAILWAY  ACCOUNTANTS'  ASSOCI- 
ATION OF  AMERICA 

The  second  annual  meeting  of  the  Street  Railway  Ac- 
countants' Association  of  America  will  also  be  held  at  Bos- 

ton, Sept.  6-9.  As  at  the  last  convention  the  meetings 
will  be  held  in  the  same  building  as  those  of  the  American 

Street  Railway  Association,  the  banquet  hall  of  Mechanics' 
Hall  having  been  secured  for  the  use  of  the  accountants. 
The  badges  of  the  American  Street  Railway  Association 

will  be  furnished  the  members  of  the  Accountants'  Asso- 
ciation, and  in  matters  of  entertainment  and  admission  to 

meetings,  etc.,  the  same  opportunities  will  be  enjoyed.  A 
special  feature  of  the  convention  will  be  an  exhibit  of 
blanks  and  forms  used  in  accounting,  and  attendants  are 
requested  to  bring  to  the  meeting  any  forms  which  they 
may  have  in  use. 

The  official  programme  adopted  is  as  follows: 
MONDAY 

7:30  P.  M.  Meeting  of  the  executive  committee  at  the  Hotel 
Brunswick. 

TUESDAY 

10  A.  M.    (Mechanics'  Association  Banquet  Hall). 
Opening  business  session.    Reports  of  officers. 
Appointment  of  committees,  etc. 

Paper  on  "Statistics,  Their  Use  and  Abuse,"  by  E.  D.  Hibbs, 
auditor,  North  Jersey  Street  Railway  Company,  Jersey  City,  N.  J. 

WEDNESDAY 

10  A.  M.    (Mechanics'  Association  Banquet  Hall). 
Paper  on  "Car  Mileage;  How  Arrived  at  and  Its  Use,"  by  A. 

H.  Ford,  secretary  and  treasurer,  New  Orleans  Traction  Com- 
pany, New  Orleans,  La. 

Report  of  the  permanent  committee,  on  "A  Standard  System  of 
Street  Railway  Accounting,  Covering  the  Classification  of  Operat- 

ing Expenses,  Classification  of  Construction  and  Equipment  Ac- 
counts and  Form  of  Annual  Report." 

Chairman — C.  N.  Duffy,  secretary,  Citizens'  Railway  Company, St.  Louis,  Mo. 
H.  L.  Wilson,  auditor,  Boston  Elevated  Railway,  Boston,  Mass. 
Win.  F.  Ham,  secretary,  Nassau  Electric  Railroad  Company, 

Brooklyn,  N.  Y. 
J.  F.  Calderwood,  auditor,  Twin  City  Rapid  Transit  Company, 

Mineapolis,  Minn. 
H.  J.  Davies,  assistant  secretary,  Cleveland  Electric  Railway 

Company,  Cleveland,  Ohio. 
THURSDAY 

10  A.  M.    (Mechanics'  Association  Banquet  Hall). 
Report  of  the  permanent  committee,  on  "A  Standard  System  of 

Street  Railway  Accounting" — Continued. 
FRIDAY 

10  A.  M.    (Mechanics'  Association  Banquet  Hall). 
Informal  discussion  of  questions  relating  to  street  railway  ac- 

counting. 
Leader — S.  H.  Bennett,  secretary  and  treasurer,  Atlanta  Rail- 

way, Atlanta,  Ga. 
Closing  business  session: 
Report  of  convention  committees. 
Election  of  officers  for  1898-1899. 
The  exhibition  of  blanks  and  forms  will  be  in  charge  of  this 

committee: 

Chairman — F.  E.  Smith,  auditor,  Lynn  &  Boston  Railway  Com- 
pany, Lynn,  Mass. 

G.  E.  Tripp,  treasurer,  Lowell,  Lawrence  &  Haverhill  Street 
Railway  Company,  Lawrence,  Mass. 

R.  N.  Wallis,  treasurer,  Fitchburg  &  Leominster  Railway, 
Fitchburg,  Mass. 

THE  EXHIBITS 

The  Exhibition  Hall  is  in  Mechanics'  Building,  Hunt- 
ington Avenue,  Boston,  about  five  minutes'  walk  from  the 

Brunswick  hotel,  and  accessible  also  by  street  cars.  It  is 
probably  the  largest  and  best  appointed  building  for  ex- 

hibits of  the  kind  shown  at  street  railway  conventions 
which  has  been  employed  in  the  history  of  the  association. 
The  exhibits  will  occupy  two  floors,  the  basement  and  first 
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floor.  A  diagram  of  the  building,  with  the  spaces  occupied 
by  the  different  exhibitors,  is  shown  on  page  510.  The 
headquarters  of  the  Street  Railway  Journal  are  close 
to  the  stairs  leading  to  the  convention  hall,  and  cannot  be 
missed  by  anybody.  The  meetings  of  the  two  associations 
will  be  held  on  different  floors  from  those  devoted  to  the 
exhibits,  so  that  noise  from  the  latter  will  not  disturb  the 
delegates. 

The  following  is  a  list  of  the  exhibitors  who  have  al- 
ready engaged  space : 

Space.  Name.  Area. 
102  McCardell,  West  &  Company   220 
103  Rochester  Car  Wheel  Works   600 
104  New  York  Car  Wheel  Works   400 
105  Taunton  Locomotive  Manufacturing  Company   1450 
106  Laconia  Car  Company  Works   819 
107  Peckham  Motor  Truck  &  Wheel  Company   1500 
108  Barney  &  Smith  Car  Company   429 
110       Briggs  Carriage  Company   360 
in       James  L.  Kimball   108 
112  Graham  Equipment  Company   100 
113  The  Wells  &  French  Company   414 
117  McGuire  Manufacturing  Company   920 
118  J.  G.  Brill  Company   1248 
121  Walker  Company    1450 
122  Taylor  Electric  Truck  Company   853 
124       Pennsylvania  Car  Wheel  Company   420 
126  Hampden  Corundum  Wheel  Company   416 
127  Springfield  Manufacturing  Company   300 
131       Baltimore  Car  Wheel  Company   440 
L33-I34  The  Johnson  Company   1635 
203  Samson  Cordage  Works   100 
204  Ohio  Brass  Company   300 
205  New  Haven  Car  Register  Company   275 
206  Corning  Brake  Shoe  Company   100 
207  Ashton  Valve  Company   100 
208  A   Ham  Sand  Box  Company   100 

B   Wadsworth,  Howland  &  Company   100 
C  American  Mason  Safety  Tread  Company   100 
D   C.  W.  Trainer  Manufacturing  Company   100 

209  Creaghead  Engineering  Company   200 
210  A  A.  O.  Norton   100 

B   Forsyth  Brothers  &  Company    100 
211  American  Railway  Supply  Company   100 
212  Adam  Cook's  Sons   100 
213  Pantasote  Company    264 
214  Thayer  &  Company,  Incorporated   350 
215  Albert  &  J.  M.  Anderson  Manufacturing  Company.  .  240 
216  H.  Wr.  Johns  Manufacturing  Company   300 
217  Westinghouse  Electric  &  Manufacturing  Company.  ..  1024 
218  Bureau  of  Information   280 
219  Harold  P.  Brown   200 
220  F.  H.  Newcomb   100 
221  W.  T.  Van  Dorn  Company   100 
222  Falk  Manufacturing  Company   150 
223  Frederick  C.  McLewis   no 
224  Beverly  Machine  Works   100 
225  Boardman  Tucker  Company   100 
226  Stanley  &  Miles   100 
227  J.  T.  McRoy   100 
228  Standard  Underground  Cable  Company   100 
229  Pearson  Jack  Company   100 
230  The  Wagner  Electric  Manufacturing  Company   100 
231  A   E.  F.  deWitt  &  Company   100 
232  Street  Railway  Review   300 
233  Street  Railway  Journal   300 
234  Railway  World   120 
235  Electrical  Review   120 
236  Ornamite  Veneer  Company   550 
237  Pennsylvania  Steel  Company   336 
238  Weber  Railway  Joint  Manufacturing  Company   120 
239  The  Adams  &  Westlake  Company   350 
240  Bibber-White  Company   182 
241  C.  F.  Orr  &  Company   100 
243  William  F.  Ellis   200 
244  Pettingill,  Andrews  Company   402 
245-264  General  Electric  Company  (see  264)  1653 
246  Consolidated  Car  Fender  Company   497 
247  Christensen  Engineering  Company   263 
248  Barbour,  Stockwell  Company   318 
249  Billings  &  Spencer  Company   200 
250-253  Sherburn  &  Company   530 
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Space.  Name.  Area. 
251       William  Wharton,  Jr.,  &  Company,  Inc   503 
256  The  Cleveland  Frog  &  Crossing  Company   800 
257  Cambria  Iron  Company   100 
258  American  Rail  Joint  &  Manufacturing  Company   100 
259  Van  Wagoner  &  Williams  Hardware  Company   170 
260  International  Register  Company   170 
261  Frank  Ridlon  Company   170 
262  R.  D.  Nuttall  Company   170 
263  John  Stephenson  Company,  Limited   100 
265  A   Consolidated  Car  Heating  Company   200 

B   Hey  wood  Brothers  &  Wakefield  Company   200 

Space.  Name.  Area. 
289      John  F.  Ohmer   100 
281       J.  A.  Lakin  &  Company   100 

TRANSPORTATION  TO  BOSTON 

A  special  rate  of  a  fare  and  one-third  for  the  round  trip 
will  be  granted  to  attendants  at  the  convention,  as  usual. 
Persons  purchasing  tickets  will  pay  full  fare  one  way  and 

LI 

1)0° 

108 
O 

1  11 

u u 

□ 

118 
~n        □  q 

c 
126 129 

i  n r 

BASEMENT 

PLAN  OF  CONVENTION  HALL 

LADIES 

PARLOR 

COAT  ROOM 

o 

FIRST  FLOOR Street  Ry.  Journal 

C   Boston  Artificial  Leather  Company   200 
266       Burdett  &  Johnson   180 
268  Crosby  Steam  Gage  &  Valve  Company   100 
269  R.  Woodman  Manufacturing  &  Supply  Company....  100 
270  Columbia  Machine  Works   100 
271  Charles  Scott  Spring  Company   210 
272  Pratt  &  Letchworth  Company   210 
273  E.  T.  Burrowes  Company   150 
274  Elmer  P.  Morris   1080 
275  Meaker  Manufacturing  Company   200 
277  Sterling  Supply  &  Manufacturing  Company   400 
278  Williams  Truss  Rail  Joint  Company   100 

ask  the  ticket  agent  for  a  certificate,  which,  when  properly 

countersigned  at  Boston,  will  entitle  the  holder  to  a  re- 
turn ticket  at  one-third  fare. 

The  Wabash  Railroad  Company  and  Lake  Shore  Rail- 
road Company  have  already  announced  that  they  will  run 

special  trains  from  Chicago  to  Boston  for  the  convention 
if  they  can  secure  enough  passengers,  and  that  in  any 
event  they  will  run  special  cars.  Other  railroads  will 

probably  do  the  same  where  the  number  of  delegates  at- 
tending the  convention  will  warrant  it. 
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ECONOMIZING  ELECTRICAL  POWER 

BY  E.  G.  CONNETTE 

The  subject  of  economy  in  the  use  of  electric  power  as 

applied  to  street  railways  has  not  been  developed  gener- 
ally to  such  an  extent  as  to  give  the  management  of  street 

railways  an  intelligent  record  of  the  details  of  the  con- 
sumption of  power.  Steam  railroads  keep  an  account  of 

the  number  of  pounds  of  coal  furnished  each  locomotive, 
and  are  able  to  tell  at  the  end  of  each  month  how  many 
pounds  of  coal  have  been  consumed  by  each  engine  per 
mile  run  in  proportion  to  the  tonnage  hauled.  By  this 
record  they  are  enabled  to  know  the  engineers  and  firemen 
who  are  the  most  economical  in  the  use  of  fuel,  and  the 
writer  knows  of  one  railroad  which  a  few  years  ago  paid 
a  cash  premium  each  month  to  the  engineer  and  fireman 
who  showed  the  best  record  for  economy  of  fuel. 

Street  railways  provide  each  car  with  a  fare  register  for 
the  purpose  of  checking  the  number  of  fares  collected  by 
conductors,  but  what  check  is  there  on  the  motorman  to 
prevent  a  useless  waste  of  electrical  energy  ?  Power  costs 
money,  and  it  is  therefore  essential  to  keep  a  check  on 
every  avenue  of  consumption. 

Light  companies  have  almost  entirely  ceased  to  make 

"'flat  rate"  contracts,  but  sell  power  by  meter  measurement 
for  all  kinds  of  purposes,  and  they  are  thus  enabled  to 

know  how  much  power  is  used  by  each  "consumer"  and 
if  they  are  getting  value  received.  Motormen  are  con- 

sumers and  street  railways  should  know  the  amount  of 

power  used  by  each  "consumer"  in  proportion  to  work done. 

An  inefficient  or  indifferent  motorman  will  cost  a  com- 
pany from  10  to  15  per  cent  of  the  amount  of  his  wages  by 

a  reckless  and  thoughtless  waste  of  power,  because  there 
is  no  check  on  him.  He  will  approach  a  stopping  point 
with  current  on  and  then  use  the  brake  to  make  a  quick 

stop,  thus  overcoming  and  wasting  the  energy  unneces- 
sarily used  in  approaching  the  stopping  point  instead  of 

shutting  off  the  current  and  allowing  the  momentum  of 
the  car  to  carry  it  to  the  stopping  place  and  thus  be  able 
to  stop  the  car  with  only  a  slight  application  of  the  brake. 
Some  motormen  keep  the  slack  taken  up  in  their  brake 
chains  so  that  the  brake  shoes  do  not  fully  clear  the  tread 
of  the  wheel  in  order  that  a  half-turn  or  a  turn  of  the 
brake  handle  will  stop  the  car;  this  is  a  bad  practice  unless 
done  with  caution,  as  if  the  brake  shoe  drags  on  the  wheels 
at  all  there  is  a  waste  of  power.  Other  practices  are  in- 

dulged in  by  motormen  which  result  in  a  loss  of  energy, 
such  as  allowing  current  to  remain  on  when  car  is  going 
down  grade,  applying  brake  before  current  is  shut  off, 
applying  current  before  brakes  are  released,  failure  to  use 
economical  points  of  controller,  applying  the  current  too 
rapidly  when  car  is  started,  not  allowing  the  car  to  attain 
the  full  speed  of  a  point  of  the  controller  before  applying 
the  next  point.  This  not  only  causes  a  waste  of  power  but 
creates  an  extra  strain  on  the  motors. 

The  Nashville  Street  Railway  made  a  contract  with  a 
power  company  a  few  years  ago  to  furnish  the  power  for 
its  use  on  a  car  mileage  basis.  This  road  operates  from  for- 

ty-five to  sixty  16-ft.to  22-ft.  single  truck  cars  daily,  making 
from  5000  to  7000  car  miles  per  day.  Upon  a  mileage 
basis  there  was  no  incentive  to  economize  in  the  use  of 
power,  and  little  attention  was  given  to  the  economical 
application  of  the  current.  On  Feb.  1  this  year  a  new 
contract  was  made  on  a  meter  basis,  and  since  that  time 
a  thorough  system  has  been  inaugurated  for  the  attainment 
of  the  greatest  economy  in  the  use  of  power.  A  large  watt 
meter  was  installed  in  the  power  house  and  the  record  of 

Schedule  number. 
Number  of  miles. 

this  meter  is  taken  as  a  basis  of  settlement  each  month; 
the  feeder  lines  were  inspected  carefully  and  tested,  the 
return  grounds  were  examined  and  all  weak  places 
strengthened. 

A  watt  meter  was  placed  on  each  car  over  the  door  op- 
posite the  register  ends  of  the  car.  The  meters  are  read 

both  when  a  car  comes  into  the  shed  and  when  motormen 

change  at  relief  time,  and  a  daily  report  is  made,  showing: 
Number  of  car.         I  Name  of  road. 
Name  of  motorman.   Number  of  trips. 
K.w.  hours.  I  K.w.  hours  per  car  mile. 

From  this  report  the  record  of  each  motorman  as  to  the 
k.w.  hours  used  per  car  mile  on  each  car  on  each  division 
of  the  system  is  shown  and  the  comparison  of  the  records 
of  each  man  running  on  the  same  division  is  the  basis  of 
rating  the  men  as  to  efficiency  in  the  use  of  power.  The 
comparison  necessarily  has  to  be  made  by  divisions  or 
for  cars  running  over  the  same  lines,  as  the  grades  and 
curves  make  a  difference  in  the  amount  of  power  required 
to  run  a  car  over  one  road  as  compared  with  a  car  run 
over  another  road.  From  this  report  a  record  is  made  in 

a  book,  each  motorman's  record  being  entered  daily.  At 
the  end  of  the  month  a  statement  is  compiled  from  this 
record  showing  the  average  k.w.  hours  used  per  car  mile 
by  each  motorman  during  the  month  on  each  division  of 
the  road,  and  this  statement  is  posted  on  the  bulletin  board 
so  that  the  motormen  may  see  the  record  of  each. 

The  record  of  the  power  house  meter  is  taken  daily  at 

midnight,  simultaneously  with  the  reading  of  the  car  me- 
ters, and  a  daily  record  is  made  for  comparison.  Since  the 

weak  places  in  the  lines  have  been  strengthened  and  in- 
telligent and  diligent  application  Jias  been  given  to  the 

subject  of  saving  power,  there  is  only  a  difference  of  from 
4  to  6  per  cent  between  the  reading  of  the  car  meters  and 
the  meters  at  the  power  house,  the  car  meters  of  course 
reading  less  than  the  station  meter,  owing  to  loss  in  the 
lines  to  power  house. 

The  following  rules  were  issued  to  motormen  when  the 
new  contract  was  made: 

1.  — When  starting  car  let  it  run  for  at  least  one  car  length  on 
each  notch  of  the  controller  before  moving  the  handle  to  the 
next  notch. 

2.  - — Do  not  run  over  three  car  lengths  on  first,  second,  fourth 
and  fifth  notches. 

3.  — Use  the  third  notch  on  level  track  and  light  grades  when 
speed  is  unnecessary.  Use  sixth  notch  going  up  grades  and  for 
full  speed.  The  third  notch  is  economical  and  should  be  used 
as  much  as  possible. 

4.  — Do  not  use  seventh  notch  under  any  circumstances. 
5.  — Do  not  reverse  the  controller  to  stop  car  except  to  avoid 

accidents. 
6.  - — Do  not  apply  the  brakes  when  the  current  is  on. 
7.  — Do  not  apply  current  when  brakes  are  applied. 
8.  — Do  not  stop  on  curves  except  where  there  is  a  foot  walk 

and  only  then  when  the  street  is  muddy. 
9.  — Do  not  allow  the  current  to  remain  on  when  car  is  going 

down  grade. 
10.  — Endeavor  to  make  the  trips  with  the  least  amount  of  power 

by  using  third  notch  of  controller  and  allowing  the  car  to  roll 
without  the  use  of  the  current. 

11.  — Do  not  burn  the  lights  in  the  cars  unnecessarily. 

These  rules  principally  apply  to  the  G.  E.  type  K.  con- 
troller, but  can  be  modified  so  as  to  apply  to  any  form 

of  controller. 

Under  the  system  of  paying  for  power  on  a  mileage 
basis,  the  consumption  of  current  was  from  1.75  to  1.90 
k.w.  hours  per  car  mile,  while  now  after  a  lapse  of  six 

months  under  the  meter  system  the  power  has  been  re- 
duced to  from  1. 10  to  1. 15  k.w.  hours  per  car  mile,  or  from 

35  to  40  per  cent,  saving  in  consumption  of  power  and  a 
relative  saving  of  expense  in  its  production. 

The  Nashville  Street  Railway  abounds  in  curves  and 
grades;  there  are  scarcely  five  miles  of  level  track  in  the 
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whole  city,  while  there  are  curves  galore;  some  are  of  very 
small  radius,  which  makes  the  conditions  unfavorable  for  a 
minimum  consumption  of  power  per  car  mile.  Roads 
using  cars  16  ft.  to  20  ft.  long  with  single  trucks  and 
double  motor  equipments,  where  there  are  few  grades  and 
curves,  should  run  on  less  than  1  k.w.  hour  per  car  mile. 

A  saving  of  from  35  to  40  per  cent  in  the  amount  of 
power  used  per  car  mile  reduces  the  quantity  of  feeder 
wire  necessary  to  hold  the  potential  up  under  a  given  load 
in  the  same  proportion,  thus  saving  a  large  original  outlay 
for  copper  and  the  interest  on  its  cost.  Where  roads  have 
too  much  copper  feeder  already  erected  a  portion  of  it  can 
be  taken  down  and  used  to  strengthen  the  weak  lines  or 
in  the  construction  of  new  lines  or  extensions. 

The  efficient  and  economical  application  of  the  current 

to  motor  cars  not  only  works  a  large  saving  in  the  ex- 
pense of  power  but  also  lengthens  the  life  of  the  vital  parts 

of  the  motor  in  proportion  to  the  reduction  of  the  amount 
of  work  required  of  them,  which  in  the  course  of  a  year 
will  result  in  a  large  saving  in  motor  repairs.  The  proper 
application  of  the  current  when  starting  a  car  will  reduce 
the  risk  of  personal  injury  caused  by  the  sudden  starting 
and  jerking  of  the  car.  A  steady  and  uniform  rate  of  speed 
and  careful  and  proper  handling  of  the  cars  will  tend  to 
increase  the  receipts,  as  motormen  will  not  be  so  liable 
to  run  by  passengers.  They  will  use  the  time  allowed 
per  schedule  on  the  road  instead  of  running  fast,  missing 
passengers  and  killing  time  at  the  end  of  the  road. 

Car  meters  not  only  serve  as  a  check  on  the  motormen 
in  the  use  of  power,  but  also  aid  in  detecting  defects  in  the 
motors,  which  cause  an  abnormal  flow  of  current,  such  as 
the  deterioration  of  the  field  insulation,  causing  a  partial 
short  circuit  which  is  invisible  and  has  not  developed  to 
such  an  extent  as  to  interfere  with  the  running  of  the  car 
but  causes  a  waste  of  energy,  sparking  at  the  brushes,  tight 
bearings,  loose  connections  worn  trolley  wheels  or  bad  con- 

tact causing  sparking  at  the  trolley  wire,  tight  brakes,  brake 
shoes  dragging  on  the  wheels  and  improper  lubrication 
of  bearings,  all  of  which  are  inimical  to  the  saving  of 
power.  When  one  car  shows  for  three  consecutive  days 
a  larger  consumption  of  power  than  another,  running  on 
the  same  line,  the  motormen  are  changed.  If  the  car  still 
shows  an  increase  over  the  other  cars  we  know  that  it  is 

no  fault  of  the  motorman  but  that  there  is  something 

wrong  with  the  car,  and  it  is  stopped  at  once  for  a  thor- 
ough inspection  and  overhauling  until  the  trouble  is  dis- 

covered. 

Curves  should  be  greased  daily  from  one  to  three  times, 
the  frequency  depending  on  the  amount  of  traffic ;  the 
method  and  arrangement  for  doing  the  work  most  econom- 

ically varies  with  different  conditions  and  locality.  The 
percentage  of  saving  of  expense  of  power  by  greasing 
curves  is  considerably  in  excess  of  the  expense  of  doing 
the  work,  besides  lengthening  the  life  of  the  curved  rails. 

The  use  of  efficient  sand  boxes  saves  power  as  well  as 

prevents  accidents.  Wheels  slipping  on  slick  track  indi- 
cate a  want  of  traction  and  creates  a  loss  of  power;  sand 

on  the  hills  and  curves  when  track  is  slick  will  save  a  large 
number  of  k.w.  hours. 

Our  car  meters  have  now  been  in  service  for  four  months 

and  only  two  have  needed  attention.  They  are  simple  in 
design,  durable  when  properly  handled  and  are  easily 
tested  and  calibrated  by  being  operated  in  series  with 
another  meter  which  is  known  to  be  correct  or  with  a 

portable  volt  meter  and  ampere  meter.  The  method  of 
testing  is  simple  and  inexpensive,  and  its  accuracy  has  been 
demonstrated  within  a  very  small  per  cent. 

The  contract  to  buy  power  on  a  meter  basis  was  the 
main  motive  which  impelled  the  introduction  of  car  meters, 

in  order  to  use  the  sum  total  of  the  readings  of  the  car 

meters  as  a  check  against  the  power  station  meter.  An- 
other was  to  restrain  the  motormen  from  the  extravagant 

use  of  the  current.  But  the  practical  execution  of  the 
plan  for  a  complete  street  car  meter  system  has  developed 
other  advantages,  as  set  out  in  this  paper.  The  benefits 
derived  from  the  meter  system  apply  to  roads  which  oper- 

ate their  own  power  house  as  well  as  roads  which  rent 
power  on  a  meter  basis ;  but  the  saving  is  greater  on  roads 

buying  power,  because  there  are  fixed  charges  and  ex- 
penses connected  with  a  power  house,  whether  the  con- 

sumption of  power  is  great  or  little,  and  the  reduction  of 
expenses  in  proportion  to  the  reduction  of  the  quantity  of 
current  used  is  not  in  the  same  ratio.  It  is  safe,  however, 
to  calculate  on  a  saving  of  at  least  25  per  cent  in  the 
amount  of  power  used  per  car  mile  by  using  meters  and 
by  educating  the  motormen  to  a  system  of  power  economy, 
and  with  this  saving  in  the  amount  of  power  used  it  is  an 
easy  matter  to  ascertain  the  actual  saving  of  coal,  oil,  water, 
labor,  etc.,  which  make  up  the  expense  of  a  power  house. 

 ♦♦♦  

THE  ROTARY  CONVERTER  IN  STREET  RAIL- 
✓  WAY  WORK 

In  the  development  of  street  railways  and  their  extension 
into  interurban  and  suburban  systems  the  time  frequently 
arrives  when  feeder  copper  becomes  a  burden  too  heavy 
to  be  borne.  Some  radical  change  in  the  feeding  system 
has  to  be  made,  and  the  manager,  always  bedevilled  by 

puzzling  questions,  has  to  face  a  new  and  intricate  prob- 
lem. Somehow  power  must  be  delivered  at  a  distant  point 

with  a  reasonable  degree  of  economy.  Until  within  a 
very  few  years  a  subsidiary  station  at  or  near  that  point 
was  the  only  way  out  of  the  difficulty,  but  since  the  growth 

of  long  distance  power  transmission  by  alternating  cur- 
rents the  rotary  converter  has  afforded  a  new  and  some- 
times very  useful  means  of  escape. 

It  is  the  purpose  of  this  article  to  explain  what  the 
rotary  converter  is,  how  it  operates  in  practice,  and  under 
what  circumstances  it  becomes  economically  available  for 
railway  work. 

For  the  general  purposes  of  electric  power  transmission 
we  have  at  present  to  depend  on  alternating  currents,  while 
nearly  all  the  electric  railway  work  of  the  world  is  done 

by  continuous  current  motors.  Hence,  to  render  trans- 
mitted energy  available  for  the  purpose  in  hand  it  must 

be  represented  by  continuous  current  derived  in  some 
practical  and  economical  way  from  the  alternating  current. 
In  a  general  way  this  has  been  and  is  accomplished  by  one 
of  three  well-defined  methods.  In  the  first  place,  one 
can  utilize  the  alternating  current  in  a  suitable  motor  and 
thence  drive  a  continuous  current  generator;  second,  one 
can  rectify  the  current  by  a  commutator  driven  by  a 
synchronous  motor;  and  finally  the  alternating  current  can 
be  changed  to  continuous  current  by  a  rotary  converter. 
The  first  method  involves  driving  two  machines  and  add- 

ing the  losses  therein,  a  process  obviously  not  of  the  high- 
est efficiency,  although  sometimes  advisable.  On  the  other 

hand,  to  rectify  alternating  current  by  a  commutator,  while 

very  highly  efficient,  brings  in  certain  grave  inherent  diffi- 
culties which  have  never  yet  been  successfully  surmounted 

on  any  considerable  scale.  Chief  among  these  difficulties 
is  destructive  sparking,  due  to  the  fact  that  it  is  practically 

impossible  so  to  time  the  revolution  of  the  commutator 
that  the  brushes  shall  pass  from  one  segment  to  the  next, 

thus  rectifying  the  current,  at  the  moment  when  the  alter- 



September,  1898.] STREET  RAILWAY  JOURNAL. 5i3 

nating  current  is  passing  through  zero  and  when  there  is, 

simultaneously,  no  difference  of  potential  between  the  seg- 
ments. 

On  a  small  scale  one  can  work  a  commutator  so  that 

both  current  and  potential  difference  will  be  small  when 
the  brushes  pass  to  the  next  segment,  and  so  the  sparking 
will  be  small,  but  the  moment  one  deals  with  large  cur- 

rents and  considerable  voltages,  that  is,  with  large  outputs, 
the  sparking  becomes  destructive,  particularly  if  the  load 
changes  rapidly.  Thus  while  synchronous  commutators 
have  proved  fairly  successful  in  small  units,  say  of  5  to  20 
k.w.,  for  charging  storage  batteries  and  the  like,  they  give 
very  little  promise  of  success  on  the  scale  required  for 
railway  work. 

Now  the  rotary  converter  is  an  apparatus  for  commuting 
alternating  current  under  the  same  conditions  that  exist  in 
the  armature  of  an  ordinary  continuous  current  generator. 
We  must  remember  that,  fundamentally,  all  armatures 
generate  alternating  current,  and  that  the  sole  function 

of  the  ordinary  commutator  is  to  so  reverse  the  connec- 
tions of  the  armature  with  respect  to  the  external  circuit 

that  the  current  delivered  to  the  latter  shall  be  uni-direc- 
tional.  This  commutation  is  done  piecemeal,  as  it  were, 
each  individual  armature  coil  being  reversed  in  connection 
as  it  passes  under  the  brush,  so  that  the  reversal  deals  with 

only  a  small  portion  of  the  total  voltage — a  few  volts  or 
even  a  fraction  of  a  volt.  We  all  know  what  trouble  from 

sparking  ensues  when  the  voltage  between  commutator 
segments  is  too  great. 
Now  the  commutator  neither  knows  nor  cares  what  is 

the  source  of  the  current  with  which  it  deals — whether  it 

is  being  generated  in  the  armature  or  fifty  miles  away — so 
long  as  it  is  being  delivered  to  it  in  the  systematic  way  for 
which  it  was  designed.  Therefore,  if  just  such  alternating 
current  is  delivered  to  the  armature  as  the  latter  was  de- 

signed to  deliver  to  the  commutator,  the  process  of  com- 
mutation will  go  on  in  the  regular  way.  And  this  is  the 

essence  of  the  rotary  converter — it  is  a  dynamo  adapted 
to  receive  from  an  external  source  and  to  turn  over  to  its 

commutator  just  such  alternating  current  as  it  would 
necessarily  generate  if  driven  by  its  own  engine. 

Fig.  1  gives  a  clear  idea  of  the  connections  which  would 
be  found  in  a  simple  single  phase  rotary  converter.  The 
armature  there  shown  in  diagram  is  a  Gramme  ring  with 
sixteen  armature  coils  and  the  same  number  of  commuta- 

tor segments.  In  addition  to  the  commutator  the  arma- 
ture is  provided  with  two  collecting  rings  C  C,  perma- 

nently connected  to  two  diametrically  opposite  points  of 
the  armature  winding.  Now  if  the  fields  pertaining  to 
this  armature  were  excited  and  the  armature  were  driven 

by  a  pulley,  it  would  evidently  produce  continuous  current 
if  an  external  circuit  were  connected  to  the  regular 
brushes  B  B. 

Similarly,  if  these  brushes  were  disconnected  and  the 

circuit  were  connected  to  the  brushes  bearing  on  the  col- 
lecting rings  C  C,  we  should  get  an  alternating  current, 

for  there  would  be  no  commutation  and  the  current  in 
each  half  of  the  armature  would  be  reversed  at  each  half 

revolution,  that  is,  at  each  pole.  If  the  speed  of  the  arma- 
ture were  1500  r.p.m.,  there  would  be  in  the  resulting 

alternating  current  3000  reversals  per  minute,  which 

amounts  to  twenty-five  complete  cycles  per  second,  which 
is  the  frequency  employed  in  the  great  Niagara  plant. 
We  may  thus  consider  that  every  continuous  current 

armature  generates  within  its  coils  an  alternating  current 
which  has  a  definite  frequency  dependent  on  the  number 
of  poles  and  the  r.p.m.  We  may  commute  this  current  or 
not,  as  we  please,  but  it  is  always  there  and  ready  to  be 
used  if  we  put  on  collecting  rings  and  take  it  out.  The 

higher  the  speed  and  the  greater  the  number  of  poles,  the 
greater  the  intrinsic  frequency  of  the  machine.  With  four 
poles  and  1500  r.p.m.  the  frequency  would  be  fifty  cycles, 
and  in  general  for  any  machine  it  is,  in  cycles  per  second 

Number  of  poles  x  r.p.m. 120. 

Now  suppose  that  we  send  into  the  armature  of  Fig.  1, 

through  the  rings  C  C,  an  alternating  current  of  twenty- 
five  cycles  per  second,  after  spinning  the  armature  up  to 
1500  r.p.m.  By  so  doing  we  have  converted  the  machine 
into  a  synchronous  alternating  motor,  and  it  will  fall  into 
step  with  the  generator  and  run  steadily  along  like  any 
other  alternating  motor.  Its  speed  will  be  1500  r.p.m. 
and  the  current  in  its  armature  will  reverse  precisely  as 
if  it  were  being  generated  therein  instead  of  arriving  from 
the  outside.  The  fields  in  this  case  would  have  to  be  ex- 

cited from  some  external  source. 
While  the  motor  is  running  in  this  wise  what  will  happen 

if  we  let  down  the  brushes  B  B  and  close  a  circuit  upon 
them?  There  are  now  two  paths  open  for  the  alternating 
current  sent  in  through  C.    One  of  them  is  via  the  arma- 

FIG.  I.— CONNECTIONS  OF  SINGLE  PHASE  ROTARY 
CONVERTER 

ture  windings,  and  against  the  counter  e.m.f.  of  the  field 
to  the  other  collecting  ring,  just  as  before  the  brushes  B  B 
were  connected.  The  other  is  through  the  windings  to  a 
brush  B,  and  through  the  external  circuit  to  the  other 
brush,  thence  through  another  bit  01  the  armature  winding 
to  the  opposite  collecting  ring. 

Evidently  the  current  will  divide  itself  between  these  two 
paths,  both  being  available.  But  the  portion,  which  takes 
the  path  through  B  B,  is  passed  through  the  commutator 
in  the  regular  way,  and  emerges  as  continuous  current  in 
the  external  circuit  just  as  if  it  were  generated  in  the 
armature  itself.  For  the  alternating  impulses  sent  into  the 
armature  are  timed  with  respect  to  the  position  of  the  wind- 

ings just  as  if  they  were  generated  there  and  are  kept  in 
this  relation  by  the  fact  that  the  armature  is  kept  in 

synchronism  by  its  action  as  a  motor.  The  energy  re- 
quired merely  to  keep  up  this  rotation  is  very  small,  and  as 

in  other  motors  the  counter  e.m.f.  automatically  keeps  the 
motor  current  down  to  the  modest  amount  necessary  to 

supply  this  energy.  All  the  rest  of  the  current  which  can 
be  supplied  to  the  machine  up  to  the  limit  of  endurance  of 
the  armature  conductors  may  be  taken  from  the  com- 

mutator as  continuous  current.  In  fact,  an  armature  used 

in  this  way  will  stand  rather  more  current  without  over- 
heating than  could  safely  be  generated  in  it.  For  the 

current  which  passes  on  to  the  line  through  the  brushes 
B  B  is  not  compelled  to  traverse  the  whole  of  the  armature 
windings,  but  only  such  parts  of  them  as  are  between  the 
brushes  and  the  commutator  segments  to  which  the  rings 
C  C  are  connected.    In  fact,  there  will  be  r.  moment  at 
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which  the  current  can  pass  directly  from  C  C  to  B  B,  and 
on  the  average  the  path  of  the  commuted  current  is  much 
shorter  than  if  the  same  armature  were  used  to  generate  it. 

From  what  precedes  it  at  once  becomes  a  natural  infer- 
ence that  any  continuous  current  dynamo  can  be  worked 

as  a  rotary  converter  if  properly  connected.  This,  within 
limits,  is  true,  and  the  first  rotary  converters  were  formed 
by  adding  collecting  rings  to  ordinary  dynamos. 

We  have  seen,  however,  that  every  dynamo  is  intrinsic- 
ally fitted  to  generate  current  of  a  particular  frequency  at 

its  regular  speed,  and  unless  supplied  with  alternating  cur- 
rent of  that  frequency  the  speed  would  have  to  be  changed 

in  using  it  as  a  rotary  converter.  In  point  of  fact  most 
dynamos  have  too  few  poles  to  be  thus  converted  unless  at 
a  much  higher  speed  or  lower  frequency  than  is  desirable. 

FIGS.  2  AND  3. — THREE  PHASE  AND  QUARTER  PHASE 
CONNECTIONS 

So  far  we  have  dealt  only  with  the  converter  for  single 
phase  current,  which  is  used  only  to  a  very  limited  extent. 

Single  phase  synchronous  motors  are  not  self-starting,  so 
there  would  be  trouble  in  getting  such  a  rotary  converter 
up  to  speed,  and,  besides,  there  are  excellent  reasons  for 
using  in  preference  the  polyphase  systems  for  power  trans- 

mission work. 

The  polyphase  rotary  converters  operate  on  precisely  the 
principles  just  explained  and  differ  only  in  their  connec- 

tions. The  machine  shown  in  Fig.  1  could  be  converted 

into  a  three-phase  rotary  converter  by  applying  three  col- 
lecting rings  and  connecting  them  to.  commutator  seg- 

ments as  nearly  as  possible  120  deg.  apart.  It  would 
operate  in  just  the  same  way  as  before,  but  would  be  able 

to  start  itself  like  any  other  three-phase  synchronous 
motor  running  light.  Similarly  we  could  make  a  quarter 
phase  converter  by  tapping  the  winding  at  four  points  90 
deg.  apart  and  applying  four  collecting  rings  to  be  con- 

nected to  the  four  wires  of  the  quarter  phase  system.  Both 
these  forms,  the  connections  of  which  are  shown,  diagram- 
matically,  in  Figs.  2  and  3,  give  shorter  average  paths 
for  the  commuted  current  than  the  single  phase  form,  and 
hence  on  the  whole  give  rather  better  outputs. 

Fig.  4  shows  a  fine  specimen  of  the  typical  modern 

rotary  converter.  It  is  a  three-phase  machine  of  900  k.w. 
capacity,  designed  to  operate  on  a  twenty-five  cycle  circuit. 

Thus  far  we  have  said  nothing  about  the  question  of 
voltage  in  rotary  converters.  The  voltage  applied  can  ob- 

viously be  varied  in  almost  any  way,  but  it  is  equally 
obvious  that  if  the  commutator  is  designed  for,  say,  500 
volts  it  will  give  trouble  as  in  an  ordinary  generator,  if 
forced  much  above  that  point.  In  fact,  the  commutator 
of  a  rotary  converter  is  designed  like  that  of  any  other 
machine  for  a  particular  voltage,  and  since  the  current 
sent  into  the  armature  should  be  the  same  as  that  which 

could  be  generated  in  it,  for  any  given  continuous  voltage 
the  alternating  pressure  applied  should  be  that  which  the 
machine  would  give  if  run  as  an  alternating  generator. 
This  is  considerably  less  than  the  continuous  current  volt- 

age, since  the  mean  effective  voltage  by  which  alternating 
current  is  rated  is  not  the  crest  of  the  wave  which,  how- 

ever, is  the  voltage,  approximately,  coinciding  with  that 
of  the  continuous  current  given  by  the  same  machine.  Now 
in  a  single  phase  rotary  converter  the  alternating  current 
leads  are  taken  out  180  deg.  apart,  and  in  a  quarter  phase 
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there  are  two  pairs  of  wires  separated  by  the  same  amount  so 
that  in  these  cases,  if  the  machine  gave  a  sine  wave,  the 

effective  alternating  voltage  would  be  —7=^  times  the  cor- 

V  2 

responding  continuous  voltage,  i.  e.,  about  seven-tenths  as 
great.  In  the  three-phase  form  the  corresponding  alter- 

nating voltage  is  still  further  reduced  by  the  fact  that 
while  the  continuous  current  brushes  are  180  deg.  apart 
the  alternating  leads  are  only  120  deg.  apart.    The  ratio 

in  this  case  is  — ,  that  is,  about  six-tenths. 

Hence,  if  one  wishes  to  derive  from  a  rotary  converter 
500  volts,  for  railway  service  the  applied  alternating  voltage 
will  have  to  be  about  300  to  350  volts.  This,  of  course, 

means  that  in  transmitting  power  for  this  purpose,  step- 
down  transformers  must  always  be  used.  The  exact  ratio 

between  the  alternating  and  continuous  pressures  is  sub- 
ject to  some  slight  variations  due  to  the  alternating  wave 

shape  and  various  minor  causes,  and  one  cannot  in  any 
way  change  either  voltage  without  affecting  the  other. 
This  is  sometimes  an  inconvenience,  for  it  makes  the  con- 

tinuous current  voltage  subject  to  any  inductive  disturb- 
ances on  the  alternating  side  of  the  line. 

Since  the  voltage  at  the  commutator  is  not  generated  by 
the  armature  directly,  it  is  not  directly  affected  by  the 
field  strength  as  in  ordinary  dynamos,  hence  compound 
winding  does  not  affect  a  rotary  converter  in  the  ordinary 

sense.  Indirectly,  however,  it  can  be  made  to  serve  a  use- 
ful purpose  by  reacting  upon  the  alternating  side  of  the 

line,  and  thus  varying  the  applied  voltage  very  materially. 
It  is  a  well-known  fact  that  the  voltage  at  the  motor  end 
of  a  line  driving  a  synchronous  alternating  motor  can  be 
varied  within  wide  limits  by  changing  the  field  strength 
of  the  motor,  and  this  holds  true  of  the  rotary  converter 
which,  as  we  have  seen,  acts  as  a  motor. 

Another  curious  feature  of  the  machine  is  the  fact  that 

the  polarity  of  the  continuous  current  derived  from  it  de- 
pends on  the  way  the  alternating  current  is  flowing  when 

the  brushes  are  put  in  circuit.  If  they  catch  a  positive 

impulse  the  current  is  in  one  direction,  if  a  negative  im- 
pulse, in  the  other.  As  they  are,  however,  so  they  stay, 

and  it  is  not  a  difficult  matter  to  get  the  polarity  right. 

In  their  general  behavior,  rotary  converters  are  strik- 
ingly like  the  best  continuous  current  generators.  They 

operate  beautifully  in  parallel  on  either  side  or  both  sides, 
spark  very  little,  show  very  little  armature  reaction,  stand 
overloads  well  and  really  leave  little  to  be  desired  in  point 
of  efficient  and  smooth  operation.  Their  efficiency  is  in 
fact  rather  higher  than  if  they  were  used  as  generators,  for 
the  reasons  already  pointed  out,  and  their  use  gives  a 
thoroughly  practical  method  of  deriving  continuous  from 
alternating  currents.  Only  in  rare  cases  is  their  chief 
weakness — the  complete  interdependence  of  the  two  cir- 

cuits-— of  any  moment.  Occasionally,  when  the  transmis- 
sion circuit  is  very  long  and  must  be  kept  clear  of  com- 

plicated line  reactions,  or  when  the  frequency  used  is  in- 
conveniently high  or  low,  it  is  best  to  fall  back  on  the 

motor  generator.  Rotary  converters  can  be  built  for  any 
frequency,  but  a  large  machine  for  high  frequency  forces 
an  extreme  multipolar  construction  to  keep  down  the  per- 

ipheral speed,  and  this  means  a  very  complicated  com- 
mutator. On  the  other  hand  a  very  low  frequency  would 

compel  a  bipolar  construction  when  a  multipolar  machine 
would  be  cheaper  and  better.  Under  ordinary  conditions 
the  rotary  converter  is  at  its  best  at  from  twenty  to  forty 

cycles  per  second. 
When  the  motor  generator  is  used  it  takes  some  such 

form  as  is  shown  in  Fig.  5,  which  is  a  500  k.w.  machine, 
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designed  for  use  on  a  transmission  circuit  eighty  miles 
long.  Such  a  combined  unit  is  a  few  per  cent  less  efficient 
than  a  rotary  converter  and  somewhat  more  costly,  but 

counting  in  the  cost  and  loss  of  efficiency  in  the  trans- 
formers needed  to  supply  low  voltage  to  the  latter,  the 

difference  is  less  than  would  be  at  first  supposed. 
Having  thus  looked  over  the  general  properties  of  the 

rotary  converter  we  may  pass  to  the  conditions  attending 
its  economical  use  for  railway  purposes.  In  its  relation 

to  the  working  line  it  must  be  considered  merely  as  a  con- 
tinuous current  generator.  So  far  as  it  is  concerned  with 

the  trolley  line  proper,  a  sub-station  with  rotary  converters 
is  precisely  the  same  thing  as  an  independent  generating 
station,  with  the  same  arrangements  for  feeding  the  trolley 
line  and  the  same  relation  to  the  general  conditions  of 

operation.  By  employing  such  a  sub-station  one  merely 
substitutes  current  delivered  over  high  voltage  feeders 
from  a  distant  point  for  current  generated  on  the  spot. 
In  general  the  use  of  rotary  transformers  is  for  one  of  two 

purposes — to  utilize  water  power  situated  at  a  point  distant 
from  the  railway  line,  or  to  feed  a  long  line  from  a  single 
steam-driven  station.  These  are  two  entirely  distinct 
propositions  so  far  as  the  economics  of  the  matter  is  con- 
cerned. 

The  first  involves  the  comparative  cost  of  water  power 
and  steam  power  delivered  at  a  given  point,  the  second 

i 

FIG.  4.— 900  K.W.  ROTARY  CONVERTER 

the  relative  cost  of  steam  power  generated  in  stations  of 
different  sizes  and  with  different  load  factors.  The  margin 
for  profit  is  generally  greater  in  the  former  case  than  in 
the  latter,  and  instances  of  the  successful  use  of  rotary  con- 

verters are  in  the  former  correspondingly  more  numerous. 
There  are  at  present  numerous  examples  of  railways 

driven  by  transmitted  water  power  through  the  agency  of 
rotary  converters.  The  first  instance  of  this  kind  was  the 
Portland,  Ore.,  road,  which  for  the  past  four  or  five  years 
has  been  operated  by  a  thirteen-mile  transmission  from  the 
falls  of  the  Willamette.  Then  there  are  the  two  great 
plants  of  this  kind  at  Buffalo  and  at  Minneapolis  and  a 
considerable  list  of  smaller  installations.  It  is  not  too 
much  to  say  that  all  of  these  have  been  successful  and 
economical,  for  they  have  substituted  comparatively  cheap 
water  power  for  rather  dear  steam  power.  The  question 
here  is  merely  the  general  problem  of  electrical  power 
transmission  from  waterfalls. 

A  fine  example  of  this  use  of  a  rotary  converter  station 
is  shown  in  a  long  road  of  the  interurban  class  between 
Barre  and  Montpelier,  Vt.  It  is  in  a  region  where  steam 
coal  is  quite  dear  owing  to  long  transportation  by  rail. 
A  water  power  quite  off  the  line  of  the  road  but  already 
developed  for  lighting  and  power  purposes  was  available, 

and  a  transmission  line  was  put  in  carrying  current  at 
6000  volts  about  sixteen  miles  to  the  sub-station  near  the 
middle  point  of  the  road.  Here  was  installed  the  set  of 
reducing  transformers  and  the  150  k.w.  quarter  phase 
rotary  converter.  This  is  operated  in  conjunction  with  a 
storage  battery  of  moderate  capacity  to  steady  the  voltage 
and  render  the  load  factor  more  uniform.  In  this  con- 

nection it  should  be  noted  that  while  the  steadying  influ- 
ence of  the  battery  is  less  important  here  than  in  a  steam- 

driven  station,  on  the  other  hand,  with  cheap  water  power 
the  loss  of  energy  in  the  battery  is  not  a  serious  matter, 
and  with  the  battery  to  help  on  the  peaks  of  the  load  the 

capacity  of  the  transmission  plant  can  be  materially  re- 
duced and  the  efficiency  raised  enough  to  partly  compen- 

sate for  the  loss  in  the  battery.  This  plant  has  been  in 
operation  only  a  few  weeks,  but  is  working  admirably  and 
furnishes  a  fine  typical  example  of  the  proper  and  legiti- 

mate use  of  both  the  storage  battery  and  the  rotary  con- 
verter. It  is  one  of  the  very  few  rotary  converter  plants 

installed  in  New  England,  by  far  the  greater  part  of  such 
work  having  been  done  in  the  West. 

When  we  come  to  the  other  case — the  distribution  of 

power  from  a  central  steam-driven  generating  station  to 
sub-stations  scattered  over  a  city  or  along  an  extended 
railway  line,  the  conditions  are  very  different.  Here  there 
is  no  chance  for  wholesale  saving  in  the  cost  of  power, 

FIG.  5.— 500    K.W.  MOTOR  GENERATOR 

but  there  is  the  opportunity  for  substituting  one  large 
station  for  several  of  less  capacity  and  dispensing  with  a 
very  large  amount  of  feeder  copper.  Ordinarily,  when 
large  amounts  of  power  must  be  furnished  to  outlying  dis- 

tricts feeder  copper  is  installed  to  meet  the  growing  de- 
mand until  finally  the  amount  becomes  very  burdensome 

and  then  a  new  station  is  built.  As  an  alternative  a  sub- 
station with  rotary  converters  and  a  high  voltage  feeding 

line  may  be  installed.  In  the  case  of  a  long  interurban 
line  the  feeder  copper  is  a  burden  from  the  very  start,  and 
the  question  of  separate  stations  versus  transmission  to 
sub-stations  is  at  once  pertinent.  The  advantages  of  this 
procedure  may  be  very  material.  In  the  first  place,  all 
the  power  generation  is  done  in  a  single  large  station, 
which  can  be  located  at  the  most  advantageous  point  along 
the  line,  so  that  one  gains  the  saving  always  found  in  work- 

ing on  a  large  scale.  Second,  by  this  concentration  the 
central  station  gains  in  having  a  load  factor  somewhat 
better  than  any  one  of  several  separate  stations  could  have, 
while  the  load  factor  of  a  rotary  transformer  station  can 
never  lead  to  any  gross  inefficiency. 

All  this  is  very  nice,  but  there  are  a  few  other  things  to 

be  remembered.  The  cost  of  the  rotary  converters,  trans- 
formers, line  and  generator  and  station  capacity  to  operate 
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the  sub-station  system  will  generally  be  greater  than  the 
cost  of  separate  stations — much  greater  if  these  stations 
are  few  in  number  and  of  fairly  large  capacity.  Usually, 
too,  the  total  labor  account  will  be  increased  rather  than 
diminished,  since  there  will  always  have  to  be  at  least  a 
small  force  at  each  sub-station  and  added  force  at  the  main 
station,  besides  the  care  of  the  transmission  line,  an  item 
which  it  is  by  no  means  safe  to  neglect. 

And  finally  it  must  not  be  forgotten  that  for  every  k.w. 
delivered  from  the  terminals  of  the  rotary  converters  at 
least  il  k.w.  must  be  generated  at  the  central  station,  and 

usually  more  than  this.  In  other  words,  one  cannot  rea- 
sonably expect  to  get  from  the  transmission  system — line, 

transformers  and  rotary  converter — an  all-day  efficiency 
higher  than  about  80  per  cent,  and  it  will  oftener  be  75  per 
cent  than  80.  If  one  were  working  under  conditions  of 

maximum  economy  80  per  cent  could  certainly  be  sur- 
passed, but  railway  work  does  not  furnish  these  conditions. 

The  cost  of  the  transmission  plant  and  depreciation 
thereon  add  still  other  charges  against  the  system,  and  the 
upshot  of  the  matter  is  that  unless  the  central  station  can 
generate  power  fully  30  per  cent  cheaper  than  it  can  be 
generated  in  several  separate  stations,  distribution  to  rotary 
converter  stations  will  not  pay.  Let  us  now  proceed  to 
investigate  the  chances  of  meeting  this  condition. 

c 
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FIG.  6.— DIAGRAM  SHOWING  COST  IN  CENTS  OF  K.  W.  HOURS 

The  first  thing  to  be  looked  into  is  the  variation  of  the 
cost  of  power  with  the  size  of  the  generating  station  and 
with  the  load  factor.  This  is  of  course  a  variable  in  each 

case  depending  on  the  relative  costs  of  fuel,  labor,  etc.,  but 
under  particular  assumptions  as  to  these  items  for  any 
special  locality,  the  variation  we  are  seeking  can  be  readily 
deduced.  The  curves  of  Fig.  6  give  a  typical  case,  and 
the  relation  between  the  different  values  indicated  will  not 

vary  materially  within  the  limits  usually  found  in  practice. 
Fig.  6  shows  the  approximate  cost  of  power  in  cents 

per  k.w.h.  for  stations  of  loo  to  2500  k.w.  capacity,  working 
at  load  factors  of  40,  50  and  70  per  cent.  The  latter  figure 
is  only  reached  in  large  city  plants  operating  a  great  many 
cars.  Fifty  per  cent  is  a  common  load  factor  for  well- 
handled  systems  of  moderate  size,  and  40  per  cent  is  by  no 
means  rare.  The  curves  are  based  on  coal  at  three  dollars 

per  ton  and  steam  and  electric  plants  of  average  character, 

neither  exceptionally  good  nor  unusually  bad.  The  ab- 
solute costs  are  of  course  only  approximations,  but 

are  well  borne  out  by  the  results  reached  in  practice.  Thev 
include  interest  and  depreciation,  two  important  items  gen- 
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erally  left  out  of  the  published  costs  of  power,  and  hence 

appear  high  to  the  uninitiated. 
Bearing  in  mind  the  fact  that  there  is  generally  no  diffi- 

culty in  getting  a  good  load  factor  in  plants  of  1000  k.w. 
or  more,  let  us  look  over  these  curves  with  relation  to  the 
use  of  rotary  converter  stations.  From  1000  k.w.  upward 
the  cost  of  power  falls  very  slowly  indeed.  We  have  just 
seen  that  to  justify  the  use  of  rotary  converters  a  central 
generating  must  generate  power  much  more  cheaply  than 
several  independent  stations,  since  to  make  up  for  losses  in 
transmission  and  extra  cost  of  plant  one  must  count  on 

producing  at  least  1  1-3  k.w.  for  each  k.w.  delivered  from 
the  converter  stations.  It  is  therefore  apparent  that  with 

sub-stations  as  large  as  1000  k.w.  there  is  small  chance 
for  economy  in  using  sub-stations,  unless  the  total  output 
is  very  great  indeed.  The  central  plant  would  have  to 
run  considerably  over  10,000  k.w.  before  it  could  pay  to 

employ  sub-stations  of  that  size  on  street  railway  service. 
It  is  conceivable  that  if  one  were  operating  a  long  inter- 
urban  road  with  heavy  traffic  and  at  high  speed  such  an 
arrangement  might  pay  in  virtue  of  improved  load  factor, 
but  even  in  this  case  the  long  distances  of  transmission 
would  tend  to  more  than  offset  the  gain.  Data  from 
actual  plants  tend  to  show,  too,  that  above  a  few  thousand 
k.w.  capactiy  there  is  practically  no  material  decrease  in 
cost  of  power.  There  is  strong  reason  to  believe,  there- 

fore, that  it  can  seldom  or  never  pay  to  operate  a  large 
urban  system  from  a  single  plant  with  rotary  converter 
sub-stations.  In  fact  such  a  scheme  of  operation  should 
be  turned  down  on  the  score  of  putting  too  many  eggs 
in  one  basket  if  for  no  other  reason.  It  may  readily  hap- 

pen, however,  that  at  some  remote  point  of  such  a  system 
a  sub-station  may  be  profitably  utilized,  employing  per- 

haps rotary  converters  of  a  type  that  can  be  utilized  later 
as  generators  when  it  becomes  desirable  in  the  growth 
of  traffic  to  erect  an  independent  station  or  to  link  several 
stations  together,  by  a  transmission  system. 
When  the  total  output  required  must  be  divided  into 

scattered  units  of  only  a  few  hundred  k.w.  each,  the  ad- 
vantages of  transmission  become  more  important.  If  for 

example  one  is  operating  a  considerable  interurban  line 

requiring,  say  a  total  capacity  of  1000  k.w.,  and  the  ques- 
tion arises  between  two  500  k.w.  stations  and  a  1000  k.w. 

station  with  a  500  k.w.  sub-station,  considerable  discrimina- 
tion is  required.  At  70  per  cent  load  factor  in  a  1000  k.w. 

station  the  cost  per  Fig.  6  will  be  about  1.4  ct.  per  k.w. 
h.  In  a  500  k.w.  plant  at  the  same  load  factor  the  cost 
would  be  about  1.8  ct.  This  in  itself  is  too  small  a  margin 
to  justify  rotary  converters.  If,  however,  the  500  k.w. 
plant  cannot  be  assured  of  a  load  factor  higher  than  50 
per  cent  the  cost  will  be  say  2.15  cts.,  while  the  larger  plant 
remains  at  70  per  cent,  thus  shifting  the  balance  to  the 
other  side  of  the  ledger.  The  question  of  economy,  there- 

fore, hinges  under  such  conditions  on  the  relative  load 
factor  of  the  whole  system  and  of  its  parts.  Few  data  are 
available  on  this  particular  item,  since  nearly  all  plants 

aggregating  1000  k.w.  or  even  several  times  as  much  are 
operated  from  a  single  station.  In  the  few  systems  oper- 

ated from  several  power  stations  the  load  factor  does  not 
vary  greatly  between  station  and  station,  but  the  stations 
are  mostly  so  large  that  little  variation  would  be  expected. 
With  an  aggregate  power  as  low  at  1000  k.w.  the  use  of 
sub-stations  is  evidently  on  debatable  ground.  On  the  other 
hand  with  an  aggregate  power  of  500  k.w.  such  as  might 
exist  on  an  interurban  line,  the  curves  make  it  very  evident 
that  transmission  to  a  sub-station  would  pay. 

In  general  one  may  safely  say  that  unless  a  line  requires 
for  independent  stations  in  the  neighborhood  of  500  k.w. 
each,  there  is  a  strong  probability  that  transmission  from 
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a  single  station  will  pay.  With  outputs  above  that  point 
sub-station  work  will  very  often  be  found  to  be  uneconomi- 

cal. The  dividing  line  between  the  two  cases  appears  to 
lie  under  ordinary  conditions  somewhere  between  250  and 

500  k.w.  for  each  station,  where  only  two  stations  are  con- 
cerned. It  must  not  be  supposed,  however,  that  one  can 

settle  the  case  once  for  all  by  installing  a  number  of  small 
sub-stations,  for  with  extreme  sub-division  one  comes  at 

once  into  competition  with  boosting  and  other  modifica- 
tions of  ordinary  feeding  systems. 

Under  present  conditions  the  rotary  converter  finds 
its  most  important  use  in  the  utilization  of  water 

power  for  railway  purposes  and  in  this  field  its  importance 
must  not  be  lightly  estimated.  In  some  interurban  work 
it  is  likely  to  find  a  legitimate  and  important  use  even 
when  operated  from  a  central  steam  plant.  In  heavy  city 
and  suburban  work  its  value  is,  to  say  the  least,  very 
problematical  so  far  as  general  distribution  is  concerned, 
although  it  is  not  unlikely  to  prove  a  useful  adjunct.  Its 
chief  weakness  is  the  fact  that,  like  other  moving  ma- 

chinery, it  requires  attention,  and  furthermore  it  cannot  be 
applied  without  a  very  material  loss  of  energy.  Skilfully 
used,  however,  it  is  a  most  valuable  addition  to  the  re- 

sources of  modern  engineering. 

ELECTRIC  RAILWAY  MOTORS 

BY  GEO.  T.  HANCHETT 

X. — General  Data  and  Dimensions. 

The  preceding  articles  while  descriptive  of  modern 

practice  in  electric  railway  motors,  have  to  a  certain  ex- 
tent reviewed  development,  and  compared  the  most  mod- 
ern development  with  some  of  the  much  used  and  older 

forms.  It  is  interesting  to  note  which  way  general  practice 
has  tended. 

With  regard  to  motor  cases  there  is  no  question  but 

that  the  preferred  form  is  the  iron-clad  four-pole  machine, 
all  the  poles  being  salient.  The  consequent  pole  machine 

unless  very  carefully  designed  is  certain  to  produce  spark- 
ing troubles  at  the  commutator,  due  to  the  fact  that  the 

consequent  poles  do  not  afford  the  same  intensity  of  field  at 
their  tips  as  do  the  salient  ones.  Moreover,  a  consequent 
pole  machine  is  essentially  long  in  its  vertical  dimensions. 
It  does  not  divide  conveniently  excepting  on  a  line  parallel 
with  its  field  windings.  Abroad,  a  diagonal  division  has 
been  tried,  thus  turning  the  motor  in  such  a  position  that 
its  shortest  dimension  is  a  vertical  one.  This  certainly 
seems  to  be  an  improvement  over  American  practice  in 
consequent  pole  street  railway  motors,  but  has  only  been 
used  by  the  home  companies  in  one  case,  that  of  the 
Sperry  Electric  Railway  Company,  formerly  of  Cleveland, 
Ohio.  The  four-pole  salient  machine  was  first  introduced 
by  the  Westinghouse  Company  and  is  now  universally  used 
in  American  practice. 

The  bearings  on  railway  motors  are  receiving  much 
more  attention  by  modern  designers.  It  has  begun  to  be 
appreciated  that  the  greatest  wear  and  tear  comes  upon 
the  pinion  bearing  and  that  it  is  desirable  to  make  this  as 
long  and  substantial  as  possible.  Eight  inches  is  not  an 
uncommon  length  on  modern  30  h.p.  sizes.  It  seems  ad- 

visable to  make  the  pinion  bearing  large,  even  sacrificing 
the  advantage  of  bearings  of  uniform  size  and  interchange- 

able bearing  shells. 

While  the  iron-clad  housing  is  a  necessity  in  street  rail- 
way work,  it  unquestionably  confines  the  heat  and  reduces 

the  permissible  output  of  the  motor,  and  on  heavv  traction 
over  private  rights  of  way  or  elevated  railway  work,  where 
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the  mud  and  dust  conditions  are  not  severe,  modern  prac- 
tice leaves  the  motor  case  open  as  much  as  possible.  The 

practice  of  having  all  of  the  openings  of  the  case  on  street 
railway  motors  closed  by  hinged  bolts  is  a  desirable  feature 
and  is  being  largely  adopted. 

The  universal  method  of  opening  street  railway  motors 
is  now  to  swing  the  lower  half  downward,  and  provide 
means  by  which  the  armature  may  be  retained  in  either 
half  at  pleasure.  This  method  was  first  introduced  by  the 
Walker  Company.  The  Westinghouse  Company  quickly 
followed  suit  with  its  No.  30  machine,  and  within  the  past 

vcar  the  General  Electric  Company  has  conceded  the  gen- 
eral superiority  of  the  practice  in  the  G.  E.  52  machine. 

The  pole  pieces  on  the  larger  sizer  of  modern  motors  are 
now  being  constructed  of  laminated  plates.  These  plates 
are  bolted  together  in  a  bunch  and  then  drilled  and  counter 
sunk  with  holes  parallel  to  the  laminae  and  secured  to  the 

casing  by  long  bolts.  The  object  of  this  has  been  to  in- 
crease the  efficiency  of  the  machine.  Within  the  past 

year  strenuous  efforts  have  been  made  by  modern  de- 
signers to  increase  the  efficiency  of  the  railway  motor. 

This  has  been  a  most  difficult  task,  for  in  spite  of  all  efforts 
it  has  stuck  very  persistently  at  about  85  per  cent.  Some 
of  the  most  recent  results,  however,  are  surprisingly  good. 
The  efficiency  has  been  brought  up  in  some  cases,  so  the 

makers  allege,  as  high  as  92  per  cent,  a  figure  closely  ap- 
proaching generator  efficiency. 

The  preferred  armature  winding  is  now  on  the  straight 

out  plan.  The  reduction  of  dead  wire  on  the  armature  cir- 
cuit combined  with  the  ease  of  inserting  the  coils  is  too 

great  an  advantage  to  be  overlooked.  The  chief  objection 
that  has  been  urged  against  the  straight  out  winding  is 
that  it  produces  an  excessively  long  armature,  but  the  fact 
that  it  is  generally  adopted  in  railway  practice  has  effect- 

ively demonstrated  that  the  objection  is  not  a  valid  one, 

for  in  no  case  of  dynamo  or  motor  design  is  a  short  arma- 
ture more  desirable  than  in  a  street  railway  motor. 

The  toothed  armature  undoubtedly  owes  its  present  pop- 
ularity largely  to  the  street  railway  motor.  Its  magnetic 

efficiencv  and  its  ability  to  withstand  severe  service  was  so 
well  demonstrated  in  this  field  that  it  has  been  widely 
adopted  elsewhere.  Modern  practice  in  street  railway 
armatures  seems  to  tend  to  reducing  the  armature  diameter 
and  the  number  of  slots  and  increasing  the  number  of 
conductors  per  slot.  A  most  marked  illustration  of  this 
policy  appears  in  the  G.  E.  800  and  G.  E.  52  motors.  The 
first  motor  has  105  slots  and  6  wires  per  slot.  The  second, 
which  is  the  more  modern  type,  has  29  slots  and  24  wires 

per  slot.  Railway  motors  have  to  be  repaired  so  fre- 
quently that  this  is  a  great  advantage,  as  it  adds  to  the 

ease  of  winding,  besides  it  makes  the  teeth  on  the  armature 
much  broader  and  enables  it  to  withstand  the  severe  abuse 

which  they  would  receive  if  the  bearings  were  neglected 
and  the  armature  allowed  to  strike  against  the  pole  pieces. 

The  universal  winding  used  for  street  railway  motors 
is  the  series  or  wave  winding,  employing  two  brushes  on 
the  quarter,  although  if  desirable  four  brushes  could  be 
used  for  the  sake  of  greater  conductivity.  By  this  wind- 

ing the  number  of  brushes  is  reduced,  their  position  is  con- 
veniently arrang'ed  underneath  the  lid  on  the  commutator, 

the  speed  of  the  motor  is  one-half  that  which  would  obtain 
with  a  parallel  winding  with  the  same  number  of  con- 

ductors and  the  two  circuit  winding  is  not  effected  by  the 
unbalancing  which  might  occur  by  the  decentralization 

of  the  armature.  All  of  these  are  very  important  advan- 
tages in  railway  motor  design. 

The  popular  gearing  is  the  single  reduction  spur  gear, 
although  great  results  are  predicted  for  the  gearless  motor 
in  heavy  sizes.    It  may  also  be  added  that  the  worm  gear 
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has  never  received  a  fair  trial  in  this  country,  and  that  it 
possesses  a  great  many  advantages  which  are  by  no  means 
insignificant.  The  worm  gear  permits  the  use  of  a  motor 
of  high  speed  and  efficiency,  which  incidentally  involves 

very  much  reduced  weight,  and  further  the  motor  con- 
nected by  worm  gearing  need  not  be  mounted  rigidly  on 

the  axle  but  can  be  completely  spring  suspended  at  a  long 
distance  therefrom.  Still  another  advantage  obtains  in  the 
fact  that  a  motor  so  geared  becomes  an  effective  brake  on 

the  wheels  unless  supplied  with  current.  The  wheels  can- 
not turn  the  motor,  for  the  worm  gear  is  not  a  reversible 

combination  unless  the  pitch  of  the  worm  is  very  high. 
The  fact  that  many  of  the  old  Sprague  double  reduction 
motors  are  now  being  used  on  many  street  railways  and 
are  preferred  by  many  managers  of  some  of  the  early 

single  reduction  types  such  as  the  W.  P.  50  and  Westing- 
house  No.  3,  gives  ample  notice  that  a  light  motor  would 
be  well  received,  even  at  the  expense  of  a  lower  efficiency 
in  the  gearing.  It  is  further  to  be  added  that  the  worm 
gear  is  noiseless. 

In  the  days  of  exposed  gears,  sprung  shafts  were  of  such 
frequent  occurrence  that  considerable  attention  has  been 
devoted  to  making  the  shaft  of  a  railway  motor  very  stiff. 
Its  diameter  is  now  considerably  larger  than  in  motors  of 
equal  capacity  used  for  other  purposes. 

RAIL  BONDS 

In  probably  no  other  branch  of  electric  railway  con- 
struction has  greater  progress  been  made,  since  the  early 

clays  of  railroading,  than  in  that  of  connecting  the  rails 
electrically  for  the  return  circuit.  The  original  method 
was  to  use  a  small  galvanized  iron  wire  riveted  to  the  web 
of  the  rail.  This  arrangement  was  copied  largely  from  the 
practice  of  the  steam  railroad  companies  in  bonding  their 
rails  for  the  electric  block  signal  system,  and  the  bonds 
were  hardly,  if  any,  larger  than  used  for  that  purpose.  It 
was  thought  that  the  earth  could  be  used  mainly  for  the 

return  circuit,  and  efforts  were  made  to  secure  good  con- 
nections with  the  earth  by  buried  plates,  rods  and  other 

means.  Modern  practice,  on  the  contrary,  tends  to  con- 
fine the  return  current  to  the  rails  as  much  as  possible,  and 

to  make  the  carrying  capacity  of  the  connection  round  the 

rail  joints  as  good  as  that  of  the  rails  themselves,  supple- 
menting the  carrying  capacity  of  the  rails  where  there  are 

large  currents  by  the  use  of  return  feeders,  either  overhead 
or  underground.  Galvanized  iron  is  no  longer  looked 
upon  as  a  desirable  material  for  bonds,  and  in  nearly  all  of 
the  modern  bonds  its  place  is  taken  by  copper. 

The  connection  between  the  rail  bond  and  the  rail  itself 

is  a  most  important  consideration.  Where  copper  is  used 
for  the  bond,  local  electric  action  will  take  place  between 
the  two  dissimilar  metals,  copper  and  steel,  unless  mois- 

ture is  excluded,  so  that  all  modern  bonds  provide  for  an 
absolutely  water  tight  joint  at  this  point.  Again  the  elec- 

trical carrying  capacity  of  copper  is,  approximately,  from 
six  to  seven  times  of  that  of  the  steel  of  the  rail,  so  that  to 
prevent  undue  heating  and  loss  in  energy  at  the  junction  of 
the  two  metals,  the  area  of  the  steel  in  contact  with  the 
bond  should  be  six  or  seven  times  that  of  the  cross  section 
of  the  bond  itself. 

Another  point  learned  from  the  experience  of  early  days 
is,  that  too  much  care  can  hardly  be  taken  to  have  the  sur- 

face of  the  bond  hole  in  the  rail  bright  and  free  from  rust. 
If  the  rails  are  drilled  or  punched  for  bonding  some  time 
before  the  bonds  are  placed  in  position,  it  is  always  advisa- 

ble to  have  them  reamed  out  and  cleaned  before  inserting 
the  bond.    For  this  purpose  a  special  jig  and  ratchet  is 
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probably  better  than  an  ordinary  hand  reamer,  so  that 
there  will  be  certainty  of  securing  an  absolutely  smooth 

surface  and  centrally  reamed  hole.  It  is  also  then  ad- 
visable to  clean  the  holes  with  soap  and  water  or  some  sim- 

ilar solution,  to  be  sure  there  is  no  grease  on  the  surface  of 
the  steel,  and  the  bond  terminals  themselves  should  be 
thoroughly  cleaned  and  polished,  so  that  polished  copper 
will  come  in  contact  with  the  polished  surface  of  the  rail. 

Some  engineers  prefer  drilled  holes  to  punched  holes,  con- 
sidering that  a  more  perfect  orifice  is  secured  in  this  way. 

Another  point  upon  which  practice  differs  is  in  regard 
to  the  location  of  the  bond.  It  can  be  attached  to  the  rail 

in  three  positions,  viz.:  to  the  web,  to  the  base,  and  under- 
neath the  head.  If  the  connection  is  made  to  the  web,  a 

long  bond  can  be  used  to  span  the  angle  plate,  or  a  short 

bond  can  be  placed  under  the  angle  plate.  The  advan- 
tages of  a  long  bond  are,  of  course,  that  the  bond  is  not 

subject  to  as  great  vibrations  as  if  only  a  short  distance  is 
spanned;  its  disadvantage  lies  in  the  additional  amount 
of  copper  required.  On  suburban  roads  where  exposed 
track  is  used,  there  is  an  additional  disadvantage  in  placing 
the  bond  outside  the  angle  plate,  owing  to  the  liability  of 
its  loss  through  theft,  the  amount  of  copper  contained  in  a 
bond  being  sufficient  to  tempt  the  unscrupulous.  The 
principal  objection  brought  against  attaching  bonds  to  the 
base  of  the  rail  are  their  interference  with  the  paving,  and 
to  their  location  under  the  head  of  the  rail  where  the  ter- 

minals project  through  the  head  that  the  upper  ends  of  the 
bonds  are  subject  to  vehicular  wear. 

There  is  a  large  class  of  rail  bonds  at  present  on  the  mar- 
ket, and  it  is  the  purpose  of  this  article  to  illustrate  and  de- 

scribe the  mechanical  features  of  these  bonds.    So  many 

FIG.  1.— WEST  END  BOND 

improvements  have  been  made  recently  that  it  is  thought 
that  a  description  of  the  latest  types  of  bonds  manufactured 
by  the  companies  mentioned  will  be  of  value. 

Fig.  1  illustrates  the  West  End  bond  manufactured  by 

the  A.  &  J.  M.  Anderson  Manufacturing  Company  of  Bos- 
ton. It  is  designed  to  go  round  the  angle  plates  and  each 

end  of  the  wire,  which  is  commonly  a  No.  00  and  tinned,  is 
provided  with  a  tapering  steel  bushing  through  which  the 
wire  passes.  Holes  are  drilled  in  the  rail  web  to  receive 
these  bushings,  and  they  are  then  forcibly  driven  in.  By 

reason  of  their  tapering  form  these  bushings  are  com- 
pressed as  they  enter  the  hole,  and  the  wire  which  passes 

through  them  is  in  turn  compressed.  Soft  steel  bushings 
are  used  because  it  is  possible  to  drive  them  in  more  forci- 

bly than  if  copper  bushings  or  the  wire  itself  without  the 
bushings  were  used.  The  wire  is  usually  about  80  ins.  in 
length,  and  the  ends  are  joined  together  by  means  of  a 
tinned  copper  slotted  sleeve,  4  ins.  in  length,  into  which  the 
ends  are  inserted  and  sweated.  In  Boston  two  of  these 

bonds  are  used  at  each  joint.  The  use  of  steel  against 
steel  in  the  contact,  made  by  mechanical  means,  is  for  the 
purpose  of  having  no  electrolytic  action  at  this  point. 

Fig.  2  is  the  Johnston  bond  made  for  A.  Langstaff 

Johnston  by  the  John  A.  Roebling's  Sons  Company. 
It  is  in  five  parts,  the  bond  proper  and  four  brass 
nuts.  The  bond  is  in  the  form  of  a  copper  rod  with 
its  two  ends  bent  at  right  angles.  On  each  of  these 
two  ends  is   cut  a  screw  thread.     Two   nuts  work 
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upon  this  screw  thread,  one  a  flat  nut  and  the 
other  a  conical  nut  of  the  same  slope  as  the  slope  of 
the  bored-out  hole  in  the  rail.  The  conical  diameter  of  the 
nut  is  such  that  when  introduced  in  the  rail  and  tightened 

by  the  other  nut  the  two  ends  cannot  be  brought  quite  to- 
gether; in  this  way  the  contact  is  of  a  very  rigid  character. 

After  the  nuts  are  screwed  tightly  up  so  that  their  flanges 
come  against  the  web  of  the  rail,  giving  a  large  area  of 

FIG.  2— JOHNSTON  BOND 

contact,  the  protruding  end  of  the  copper  rod  is  slightly 
upset,  so  that  the  outside  nut  cannot  become  loose.  The 
joints  may  be  then  soldered,  but  in  any  case  should  be 
suitably  covered  with  a  coat  of  insulating  paint. 

Fig.  3  shows  the  Bryan  bond  manufactured  by  James 
Bryan  &  Co.  of  Pittsburgh.  The  bond  wires,  which  are 
two  in  number  and  which  can  be  of  any  size,  are  clasped 

at  the  rail  between  a  washer  of  steel,  which  is  directly  un- 
der the  bolt  head,  and  one  of  copper,  which  is  separated 

from  the  web  only  by  a  thin  corrugated  plate  of  copper. 
After  the  nuts  are  placed  in  position  the  steel  bolt  shown  is 
screwed  lip  tight.  The  immense  pressure  put  upon  the 
bolt  presses  out  the  corrugations  of  the  thin  copper 
washer,  making  good  contact  with  the  rail,  which  has  been 
previously  polished.  The  ratio  of  steel  area  at  point  of 
contact  to  the  area  of  the  bond  wire  is  i  to  9.46.  One  spe- 

cial advantage  claimed  for  this  bond  is  its  great  adapta- 
bility to  cross  bonding,  as  the  rail  bonds  and  the  cross 

bonds  can  be  made  of  continuous  wire. 

Fig.  4  illustrates  the  Columbia  bond  of  the  John  A. 

Roebling's  Sons  Company  of  Trenton,  N.  J.  It  con- 
sists of  three  parts,  two  copper  thimbles  and  a 

connecting  rod.  On  each  end  of  the  copper  rod 
is  a  truncated  cone  head  with  a  fillet  at  the 
base.  The  inside  of  the  thimble  is  tapered  to  fit  the 
head  of  the  bond,  while  the  outside  is  slightly  tapered  on 

the  opposite  side.  In  applying  the  bond  the  cone-shaped 
heads  are  placed  in  the  holes  in  the  rails  from  the  one  side 

FIG.  4. — COLUMBIA  BOND 

and  the  thimbles  are  slipped  over  them  from  the  other.  A 

portable  hand  press  is  then  applied  and  the  wedge-shape 
head  of  the  bond  is  forced  into  the  thimble  so  that  being 
of  the  same  metal  they  become  practically  one,  while  the 
copper  of  the  thimble  fills  up  any  irregularities  of  the  web 
hole.  The  process  of  pressing  in  is  claimed  to  be  superior 
to  that  of  driving  in  by  hammer,  as  it  admits  of  more  uni- 

form work,  and  as  the  bond  is  wedged  both  ways  it  cannot 
become  loose.  The  contact  with  the  rail,  owing  to  the 
greater  cross  section  of  the  bond  at  the  web,  is  seven  times 
the  section  of  the  wire. 
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Fig.  5  shows  another  type  of  bond  in  which  an  ordinary 
wire  is  used  for  a  connector,  but  is  held  in  place  by  a  bond- 

ing cap.  This  is  of  steel  slotted,  with  conical  ends,  and  fits 
snugly  over  the  ends  of  the  bonding  rail.  The  hole  in  the 
rail  is  1-32  ins.  smaller  than  the  outside  diameter  of  the 
cap.  The  latter  is  driven  into  place  by  a  hammer,  and  the 
crimp  extending  the  full  length  of  the  cap  allows  the  shell 
to  compress  firmly  over  the  wire  and  into  the  rail.  The 

FIG.   3.— BRYAN  BOND 

cap  is  manufactured  by  the  Ohio  Brass  Company  of 
Mansfield. 

Fig.  6  illustrates  the  solid  American  rail  bond,  manu- 
factured by  the  American  Electrical  Works  of  Providence, 

R.  I.  The  connector  is  a  piece  of  ordinary  wire  held  in 
place  in  the  web  of  the  rail  by  two  bushings  of  copper. 
The  outside  bushing  slips  freely  into  the  rail,  the  hole  of 
which  is  tapering.  The  inside  bushing,  which  is  slipped 
over  the  end  of  the  rail  bond  after  the  latter  is  placed 
through  the  outside  bushing,  is  then  driven  into  place  by  a 
sledge  and  follower. 

Fig.  7  shows  a  flexible  bond  of  somewhat  the  same  type, 
supplied  by  the  same  manufacturers.  The  connector  is  a 
stranded  wire  with  American  terminals.  The  latter  use  a 

bushing  similar  to  the  outside  bushing  of  Fig.  6,  but  the 
end  is  spread  by  driving  in  a  special  wedge,  as  shown. 

Fig.  8  illustrates  the  "protected"  rail  bond  of  the  Forest 
City  Electric  Company.  This  bond  is  designed  to  go 
under  the  angle  plate.  The  conductor  portion  of  the  bond 
is  made  up  of  a  closed  loop  of  flattened  copper  wire  in 
greater  or  less  number,  according  to  the  size  of  the  bond 
desired,  and  the  copper  terminals  are  then  cast  upon  the 
wires.  This  produces,  of  course,  an  excellent  electrical 
and  mechanical  union,  which  has  been  termed  a  cast  weld 
joint.  The  bonds  are  then  reheated  and  the  terminals 

drop-forged  to  size  and  finish.  The  terminals  are  pressed 
into  the  rail  holes  by  what  is  termed  a  bond  welder.  This 
is  in  reality  a  powerful  press  which  spreads  the  copper  of 

FIG.   5. — OHIO  BRASS  CO.'S  BOND 

the  terminals  until  it  completely  fills  the  hole  and  spreads 
the  head  over,  increasing  the  area  of  contact.  This  method 

of  contact  fastening  is  claimed  to  be  superior  to  any  rivet- 
ing method,  in  that  inefficient  workmen  cannot  introduce 

any  elements  of  weakness  in  the  bonds  or  connections. 

Fig.  9  illustrates  the  "Harrington  ball"  bond,  using  the same  character  of  bond  and  terminals  as  that  illustrated  in 

Fig.  8,  but  employing  a  different  method  of  connecting  the 
terminals  to  the  rail.  The  terminal  is  cored  out  before 

being  slipped  into  the  bond  hole.  A  small  steel  ball, 
slightly  larger  in  diameter  than  the  core,  is  then  forced  into 
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the  hole  by  sledge  and  follower.  This  expands  the  ter- 
minals, forcing  the  copper  closely  inside  the  bond  hole  in 

the  rail  web.  The  ball  is  forced  all  the  way  through,  mak- 

ing good  contact  between  the  copper  and  the  steel  at  every 

point.  In  case  the  ball  should  slip  through  too  easily  a 

second  ball,  slightly  larger  in  diameter,  is  driven  through. 

The  bond  is  supplied  by  the  Harrington  Rail  Bonding 

Company,  and  is  made  under  the  W.  R.  Cock's  patent. 

Fig.  10  shows  the  "Harrington  diagonal"  bond,  also 
supplied  by  the  Harrington  Rail  Bonding  Company,  and 

designed  to  be  inserted  at  the  junction  of  the  web  and  base 
of  the  rail,  as  shown.  It  is  intended  for  bonding  outside 

the  angle  plate,  and  made  up  of  four  copper  wires  rolled 

FIG.  6. — AMERICAN  SOLID  BOND 

FIG.  8.— FOREST  CITY  BOND 

FIG.  10.— HARRINGTON  DIAGONAL  BOND 

FIG.  11.— CHICAGO  OR  CROWN  BOND. 

into  a  conical  terminal  about  three-quarters  of  an  inch  111 
diameter  at  its  thickest  end,  where  it  is  driven  in  by  sledge 
and  follower.  The  bond  is  set  at  an  acute  angle,  and  its 
position  through  the  thickest  part  of  the  rail  gives  it  a 
much  broader  area  of  contact  than  if  it  was  driven  through 
the  web  of  the  rail.  Another  advantage  of  a  long  socket 
is  that  it  is  held  very  rigidly  in  place  and  cannot  work 
loose.  The  bond  itself  is  long  enough  to  span  the  angle 
plate.  Less  paving  has  also  to  be  removed  if  the  rails  are 
drilled  in  this  position  than  if  a  horizontal  hole  through  the 
web  of  the  rail  was  drilled,  the  amount  being  figured  at 
about  66  per  cent  less.  For  drilling,  the  manufacturers 
supply  a  special  tool  by  which  several  holes  can  be  drilled 
at  the  same  time.    The  Harrington  Rail  Bonding  Com- 
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pany  is  also  selling  agent  for  the  bonds  shown  in  Fig.  4, 
but  made  with  flat  terminals  to  go  under  the  angle  plate. 

Fig.  1 1  illustrates  the  Chicago  or  Crown  rail  bond,  man- 

ufactured by  the  Washburn  &  Moen  Manufacturing  Com- 
pany. This  bond  is  in  three  parts,  the  bond  proper  and 

two  steel  drift  pins.  The  terminals  of  the  bond  are  thimble 

shaped,  and  are  passed  through  a  hole  in  the  rail,  into 
which  they  should  fit  closely.  The  end  is  then  expanded 

slightly  with  a  tapering  punch  driven  into  the  hole  in  the 
terminal.  This  serves  to  secure  the  bond  in  the  rail,  while 

the  drift  pin  is  driven  home.  The  latter  is  1-16  in.  larger 
than  the  hole  in  the  end  of  the  bond  into  which  it  is  driven, 

hence  the  terminal  is  expanded   and  the  contact  between 

FIG.  7.— AMERICAN  FLEXIBLE  BOND 

FIG.  9.— HARRINGTON  BALLlBOND 

FIG.   13.— GRAUTEN  BOND 

FIG.   12.— CROWN  PROTECTED  BOND 

the  iron  and  copper  is  so  intimate  that  corrosion  or  electro- 
lytic action  cannot  occur.  The  end  of  the  tubular  terminal 

is  then  pounded  over  to  provide  additional  surface  of  con- 
tact. This  bond  is  made  in  several  forms;  one  long 

enough  to  span  the  angle  plate,  the  other  to  be  placed  un- 
derneath the  latter.  In  the  former  case  a  solid  bond  is 

usually  used.  For  a  protected  bond  under  the  angle 
plate,  stranded  copper  with  solid  terminals  is  employed. 
(Fig.  12.)  The  manufacturers  have  a  special  method  of 
connecting  the  stranded  wires  with  the  terminals  without 
the  use  of  solder  and  by  which  it  is  impossible  to  tell  defi- 

nitely where  the  exact  union  is  made.  The  terminal  hole 

is  not  a  perfect  cone,  but  of  the  form  shown  in  the  engrav- 
ing, this  having  been  found  in  the  opinion  of  the  manufac- 
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turers  more  desirable.  From  this  form  of  this  aperture 

these  terminals  take  the  name  of  "crown"  terminal. 
Fig.  13  illustrates  the  Grauten  rail  bond  of  the  H.  W. 

Johns  Manufacturing  Company  of  New  York.  It  is  a 
simple  and  convenient  form  of  bond,  in  that  ordinary  wire 
is  employed,  so  that  it  permits  the  use  on  the  spot  of  bonds 
of  any  length,  from  the  shortest  to  the  longest,  and  of  any 

carrying  capacity  both  for  bridging  joints  and  cross  con- 
nections. As  sold,  only  the  terminals  of  the  bonds  are  fur- 

nished. These  consist  of  a  single  casting  of  composition 
metal,  rich  in  copper,  with  a  machine  finished  shank  for 
riveting  in  the  holes  of  the  rails,  and  one  or  more  grooves 

FIG.   14.— STERN  &  SILVERMAN  BOND 

FIG. '15.— BROWN   PLASTIC  BOND 

for  the  reception  of  the  connecting  wires,  which  constitute 
the  bond  proper.  As  many  of  these  terminals  are  attached 

to  the  rails  as  are  required  for  the  necessary  contact  sur- 
face. The  wire  is  then  placed  in  the  terminals,  the  lips  of 

which  are  bent  over  and  the  connection  soldered.  The 

stock  dimensions  of  the  hub  run  from  9-16  in.  to  3-4  in., 
and  the  shanks  are  cut  at  one  end  to  facilitate  riveting. 
If  desired,  the  connecting  wire  can  be  carried  the  length 
of  the  rail  or  across  to  the  opposite  rail.  The  bond  fur- 

nishes a  method  of  utilizing  both  new  and  old  trolley  wire 
in  odd  lengths.  Lately  the  demand  has  been  for  grooves 
adapted  for  No.  00  B.  &  S.  gage,  in  preference  to  No.  o 
B.  &  S.,  which  was  at  first  universally  employed.  By  using 

the  double  connector  or  terminal  and  multiplying  the  num- 
ber of  attachments  to  the  rails,  it  is  apparent  that  great 

FIG.   17. — PAYNE  WELDED  BOND 

FIG.   19. — SYRACUSE  BOND 

flexibility  in  rail  bonding  and  ample  capacity  are  obtain- 
able. 

Fig.  14  illustrates  a  bonding  chuck  manufactured  by 
Stern  &  Silverman  of  Philadelphia,  and  with  which  an 
ordinary  copper  wire  is  used  as  connector.  The  chuck  is 
bored  to  fit  the  bond  hole  in  the  rail  and  one  end  of  the 

chuck  is  screwed  into  the  rail.  The  other  end  tapers,  and 
is  slotted  to  fit  the  bond  rail,  which  is  slipped  through  the 
chuck.  The  nut  is  then  screwed  up,  binding  the  surfaces 
closely  together,  after  which  the  joints  are  coated  with 
insulating  paint.  This  bonding  chuck  is  of  steel  and 
allows  the  lacing  of  the  bonding  wire,  if  desired,  as  shown 
in  the  engraving. 

Fig.  15  illustrates  a  method  of  bonding  in  which  the 

angle  plates  are  depended  upon  for  connecting  the  rails, 
the  device  being  a  method  of  connecting  the  rails  with  the 
plates.  The  bonds  are  composed  of  two  parts,  a  plastic 
or  putty  compound  of  good  conductivity,  which  makes 
contact  between  the  rail  and  the  angle  plate,  and  a  flexible 
cork  washer  to  hold  the  plastic  compound  in  position  as 
near  the  end  of  the  rail  as  possible.  The  current  then 
passes  through  the  bond  to  the  channel  plate,  then  through 
the  second  bond  from  the  plate  to  the  next  rail.  Contact 
spots,  about  2  ins.  in  diameter,  on  both  rails  and  plates  are 
cleaned  of  soil  and  rust  and  treated  with  an  alloy  which  sil- 

vers the  surface  and  prevents  them  from  rusting.  Usually 

FIG.  16.— BROWN  BOND  FOR  OLD  RAILS 

FIG.  18.— ATKINSON  BOND 

the  plastic  bonds  are  installed  by  the  same  gang  which  puts 
on  the  angle  plates.  For  cleaning  the  rails  a  portable 
hand  power  emery  or  carborundum  wheel,  with  flexible 
shaft,  is  usually  used.  This  is  usually  leased  or  purchased 

from  the  bond  manufacturers.  After  the  joint  is  com- 
pleted the  outer  angle  plate  is  usually  marked  with  white 

paint  to  indicate  the  presence  of  the  bond.  The  material 
is  the  invention  of  Harold  P.  Brown  of  New  York,  and  has 
been  in  use  on  some  roads  for  over  three  years  without 
change  or  deterioration. 

Fig.  16  illustrates  a  somewhat  different  method  of  using 
the  same  material  for  rebonding  old  T  or  girder  rails.  On 
the  end  of  each  rail  a  hole  five-eighths  in.  to  seven-eighths 
in.  in  diameter  is  bored  diagonally  through  the  bottom  of 
the  angle  plate  and  into  but  not  through  the  base  of  the 

FIG.  20.— AJAX  BOND 

rail.  The  drill  has  a  point  with  a  very  obtuse  angle,  and  as  it 
penetrates  the  lower  surface  of  the  plate  it  carries  down  a 
burr  into  the  surface  of  the  rail.  As  the  hole  progresses  a 

part  of  this  burr  is  carried  into  a  part  of  the  rust  between 
the  two  steel  surfaces,  forming  a  telescope  hole,  which  is 
perfectly  smooth  on  the  inside.  The  drill  is  wet  with  a 
solution  of  soda  and  water,  instead  of  oil,  to  prevent  the 
trouble  which  follows  the  use  of  an  insulating  fluid  on  a 
metal  contact  surface,  and  the  drill  chips  are  removed  with 

a  permanent  magnet.  The  hole  is  then  amalgamated  with 
the  solid  alloy,  and  then  partly  filled  with  the  plastic  alloy, 

all  of  which  forms  a  conducting  path  of  low  resistance  be- 
tween the  rail  and  angle  plate.  An  amalgamated  copper 

plug,  T  shaped,  seals  the  hole  and  completes  the  circuit 
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between  the  rail  and  angle  plate,  by  dipping  into  the  plas- 
tic alloy.  The  ping  is  then  locked  in  place  by  a  burr  made 

by  a  blunt  chisel. 
Fig.  17  shows  the  Payne  welded  bond,  which  is  simply 

a  corrugated  strip  of  copper  with  flat  terminals  welded 
under  the  rail.  The  bond  can  be  placed  in  any  position, 
either  on  the  web,  on  the  base  or  under  the  head,  and  has 

the  advantage,  of  course,  of  using  only  a  small  amount  of 
copper  with  the  same  conductivity,  and  of  being  of  but  one 
piece.  The  rail  is  manufactured  by  the  Payne  Welded 
Bond  Company,  of  New  York. 

Fig.  18  illustrates  the  horse  shoe  rail  bond,  manufac- 
tured by  J.  M.  Atkinson  &  Company,  of  Chicago.  This 

bond  is  designed  to  go  under  the  angle  plate,  and  is  made 
in  the  form  shown,  of  a  horse  shoe,  or  in  a  double  horse- 

shoe form,  in  which  the  terminals  are  connected  by  two 
sets  of  conductors.  The  bond  terminals  are  expanded  in 
the  rail  holes  by  pressure  applied  by  a  screw  and  ratchet 
clamp. 

Fig.  19  illustrates  the  Syracuse  bond,  manufactured  by 
the  Central  City  Brass  &  Manufacturing  Company,  of 
Syracuse,  N.  Y.  This  bond  is  made  in  both  short  and 
long  lengths  for  use  around  the  angle  plate  or  underneath 

it;  the  engraving  shows  the  latter  position.  The  charac- 
teristic of  the  bond  is  the  use  of  broad,  flat  terminals,  which 

can  be  brazed  to  the  rail.  The  plates  are  made  a  part  of 
the  ware,  and  their  contact  surfaces  are  ground  down  true 
on  a  surface  girder.  They  are  cleaned  with  soldered  salts, 
and  then  dipped  in  melted  solder,  the  superfluous  meiai 
being  allowed  to  run  down  and  settle  on  the  surface.  The 
bond  is  then  placed  around  the  bond  hole  in  the  web  of 
the  rail,  which  has  previously  been  faced  off,  the  clean 
metal  being  treated  with  some  soldering  salts  and  the  bond 
bolted  in  place  until  the  washer  is  flattened  out.  The 
soldering  process  is  accomplished  by  a  gasoline  torch,  the 
effect  of  which  is  the  melting  of  the  solder  on  the  plate. 
This  is  accomplished  by  the  springing  action  on  the  part 
of  the  lock  washer,  which  draws  the  bond  plate  into  closer 
action  with  the  rail  and  squeezes  out  the  superfluous  solder 
around  the  outer  edges.  When  the  bond  is  used  under  the 

fish  plate  the  bolts  are  not  used,  but  instead  a  clamping- 
device,  which  is  taken  off  after  the  bonds  are  brazed  to  the 
rail,  is  employed. 

Fig.  20  shows  the  Ajax  bond,  supplied  by  the  Ajax 
Metal  Company,  of  Philadelphia.  This  bond  consists  of 
copper  strips,  which  are  placed  under  the  fish  plate  and  are 
pressed  against  the  side  of  the  rail  by  screws,  as  shown. 
Before  being  placed  in  position,  the  faces  of  the  rail  web 
are  amalgamated,  as  are  also  the  faces  of  the  copper  strips, 
making  a  good  metallic  contact.  The  screws  are  fitted 
with  nuts  so  that  there  is  adjustable  means  of  renewing 
contact.  The  special  advantages  claimed  for  this  bond 
are  the  provision  for  expansion  and  contraction  of  the  rail, 
and  the  fact  that  the  bond  is  uniform  in  character. 

 <K>o  

I  am  frank  to  say  that  my  opinion  is  simply  this — that 
municipal  interference  with  street  railways  and  their  vested 
interests  must  be  fought  with  facts,  and  not  with  charges; 
and  it  seems  to  me  most  ill-advised  on  the  part  of  this  asso- 

ciation to  take  as  its  main  ground  against  municipalities 
operating  street  railways,  that  the  officers  of  the  munici- 

palities are  not  to  be  trusted  by  the  people.  It  seems  to 
me  that  we  are  bound  to  meet  this  question  with  informa- 

tion and  facts;  and  therefore  I  suggested,  and  the  associa- 
tion passed,  a  resolution  that  the  secretary  be  instructed  to 

procure  the  facts  as  regards  the  operation  of  street  railways 
by  municipalities. — From  address  at  the  St.  Louis  Con- 

vention, 1896. 

NEW  POWER  PLANT  AT  AKRON,  OHIO 

Early  in  1896  there  was  consummated  a  consolidation  of 
the  street  railway  and  electric  lighting  interests  in  the  city 
of  Akron,  Ohio,  by  which  the  Akron  Street  Railway  & 
Illuminating  Company  succeeded  to  the  business  of  the 
Akron  Street  Railway  Company  and  the  Akron  General 
Electric  Company.  Both  companies  were  possessed  of 
power  plants,  which,  although  considered  models  at  the 
time  of  their  const  ruction,  were  far  behind  the  engineer- 

ing practice  of  the  day.    Owing  to  the  increased  demand 

BOILER   ROOM,  AKRON 

upon  their  respective  stations  both  companies  were  con- 
templating the  installation  of  additional  units.  Almost 

the  first  problem,  therefore,  which  confronted  the  manage- 
ment of  the  new  company  was  the  advisability  of  main- 

taining two  stations  and  placing  the  necessary  additional 
units  in  each  or  of  consolidating  them  in  a  new  plant,  using 
such  of  the  old  apparatus  as  might  be  suitable  and  making 
Up  the  balance  of  the  power  required  with  new  and  larger 
units.  This  question  was  one  which  required  considerable 
deliberation  by  the  management,  and  it  was  some  time 
before  a  decision  was  reached. 

After  due  consideration  it  was  decided  to  erect  an  en- 
tirely new  station  upon  the  site  of  the  old  street  railway 

power  house,  as  this  site  was  within  three  blocks  of  the 
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center  of  the  city  and  possessed  of  a  great  many  advan- 
tages over  other  properties  owned  by  the  company. 

The  construction  promised  to  be  exceedingly  difficult 
owing  to  the  necessity  of  continuous  operation  of  the  old 
plant  until  the  new  one  was  ready  for  service. 

Figs.  1  and  2  show  the  station  as  it  will  appear  when 

completed.  The  soil  at  the  site  was  all  "made  ground"  to 
the  depth  of  about  20  ft.  and  this  necessitated  careful  con- 

sideration of  design  and  considerable  additional  expense 
of  construction.  To  the  east  lay  the  tracks  of  the  old  ter- 

minal yard  of  the  C.  T.  &  V.  R.  R.,  as  shown  in  Fig.  2. 
These  tracks  were  some  24  ft.  above  the  grade  line  of  the 

proposed  building,  and  were  supported  upon  an  embank- 

and  is  4  ft.  in  depth.  The  top  is  finished  and  forms  the 
basement  floor. 

The  building  when  completed  will  cover  an  area  of 
about  21,000  sq.  ft.  and  will  be  divided  into  an  engine  room 

50  ft.  x  240  ft.  and  a  boiler  room  44  ft.  x  208  ft.  The  con- 
struction throughout  will  be  practically  fireproof,  being  of 

steel  frame  with  brick  blanket  walls.  The  foundation  walls 

are  of  large  dimension  sand  stone  laid  in  cement  mortar, 

and  rest  upon  the  concrete  sub-foundation  before  men- 
tioned. The  steel  columns  which  support  the  roof  trusses 

are  also  designed  to  carry  the  girders  for  the  traveling 
crane. 

The  main  floor  in  engine  room  is  constructed  of  i^-in. 
matched  flooring,  finished  over  with  a  J-in.  hard  maple 
floor,  laid  diagonal  to  the  first,  the  whole  being  supported 
upon  steel  beams  which  are  in  turn  supported  upon  columns 

extending  to  the  sub-foundation.  The  roof  construction 
consists  of  steel  trusses  supported  upon  the  main  columns, 
while  mounted  upon  these  are  steel  purlins  which  carry 

if-in.  yellow  pine  roof  sheeting  covered  with  green  factory 
slate.  Star  pattern  ventilators  are  placed  on  the  roof  over 
the  boiler  room,  and  the  windows  throughout  the  building 
are  extra  large  in  order  that  an  abundance  of  light  and 
ventilation  may  be  had. 

The  construction  of  the  first  section  of  the  new  building, 
which  consisted  of  an  engine  and  boiler  room,  each  96  ft. 

in  length,  a  brick  chimney  with  a  72-in.  flue  and  130  ft. 

FIG.    I.— SECTION  OF   PoWhK  b  I'ATION,  AKKON 

ment,  the  base  of  which  extended  far  in  upon  the  com- 

pany's property,  while  confined  within  the  walls  of  a  stone 
conduit,  which  lay  diagonally  across  the  site  selected  for 
the  engine  room,  ran  an  old  mill  race.  The  presence  of 
this  embankment  necessitated  the  construction  of  an  ex- 

tensive retaining  wall  which  is  also  utilized  as  a  foundation 
for  the  east  building  wall.  Owing  to  the  continuous 
movement  of  trains  through  the  railroad  yards  it  became 
necessary  to  construct  the  heavy  wall  in  sections.  Large 
dimension  sandstone  laid  in  cement  mortar  was  used  for 
this  purpose. 

The  character  of  the  soil  and  the  presence  of  the  conduit 
mentioned  above  necessitated  the  placing  of  a  heavy  con- 

crete footing,  covering  the  entire  space  to  be  occupied  by 
the  building.  This  footing  or  sub-foundation  was  built 
of  crushed  limestone,  torpedo  sand  and  Portland  cement, 

high,  with  the  stack  of  the  old  plant,  required  the  removal 
of  all  the  walls  of  the  old  boiler  house  and  the  reconstruc- 

tion of  the  retaining  wall  along  the  tracks.  This  necessitated 
supporting  the  roof  of  the  old  boiler  house  on  cribbing 
until  the  roof  of  the  new  building  could  be  placed  in 

position. As  the  rear  walls  of  the  old  tubular  boilers  came  in  line 

with  the  division  wall  of  the  new  building  it  became  neces- 
sary to  support  the  roof  trusses  upon  false  work  until  a 

portion  of  the  new  station  could  be  put  in  shape  to  operate 
and  thus  relieve  the  old  boilers  so  they  may  be  removed. 
As  but  a  section  of  the  building  was  being  erected  the 
ends  of  both  engine  and  boiler  rooms  were  filled  with 
wooden  bulkheads. 

The  foundations  for  all  pieces  of  apparatus,  excepting 
the  electrical  apparatus  in  the  lighting  department,  are 
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constructed  of  concrete,  faced  up  with  four  layers  of  brick 

and  resting  upon  large  sub-foundation.  The  cement  used 
in  this  work  was  .Sandusky  Portland.  The  belted  electrical 
apparatus  has  no  other  foundation  than  the  main  floor, 

this  being  constructed  sufficiently  strong  to  admit  of  plac- 
ing apparatus  of  this  type  at  any  point. 

Located  in  the  boiler  room  at  present  are  four  batteries 
of  Stirling  water  tube  boilers  having  a  capacity  of  2200 
h.p.,  and  carrying  a  steam  pressure  of  125  lbs.  per  sq.  in. 
Two  of  these  batteries  are  new  and  have  a  capacity  of  600 

h.p.  each,  while  the  other  two  are  boilers  which  were  re- 
moved from  the  old  lighting  station  and  after  having  been 

remodeled  were  installed  in  the  space  occupied  by  the 
tubular  boilers  in  the  old  plant.  Each  of  these  batteries 
has  a  capacity  of  500  h.p. 

All  the  boilers  are  equipped  with  American  underfeed 
stokers,  and  extending  the  full  length  of  the  boiler  room 
is  an  air  duct  which  is  supplied  with  air  under  pressure 
from  electrically-driven  fans  and  in  turn  supplies  through 
ducts  leading  to  each  stoker  the  necessary  air  for  forced 
draft.  Located  between  the  side  walls  of  two  of  the 

boiler  settings  and  directly  in  the  rear  of  the  stack  is  the 

pump  room,  which  contains  Laidlaw-Dunn-Gordon  duplex 
independent  driven  piston  pumps,  which  supply  the  water 
to  the  feed  water  heater.  This  heater  is  of  the  Cochrane 

feed  water  heater  and  purifier  type  and  is  rated  at  2000  h.p. 

From  this  heater  the  water  flows  into  two  Epping-Car- 
penter  pumps  which  supply  the  water  to  the  boilers.  The 
main  steam  header  is  located  between  the  rear  boiler 

walls  and  the  division  wall  between  the  engine  and  boiler 
rooms,  rests  upon  expansion  rolls  which  are  supported 
upon  beams  the  ends  of  which  are  attached  to  these  walls. 
This  header  is  20  ins.  in  diameter  and  is  built  of  extra 

heavy  wrought  iron  pipe,  fitted  with  cast  iron  flanges,  and 
is  of  the  screwed  and  peened  class  of  construction.  The 
fittings  are  all  of  extra  heavy  cast  iron,  and  all  bolts  are  of 
steel.  All  the  pipe,  fittings  and  valves  used  throughout 
the  plant  were  furnished  by  the  Crane  Company.  The 
main  steam  header  is  divided  into  sections  which  are  con- 

nected by  copper  bends.  The  separators  are  of  the  hori- 
zontal Cochrane  type. 

In  the  engine  room  there  is  at  present  installed  a  Ham- 
ilton Corliss  cross-compound  condensing  engine  with 

cylinders  20  ins.  and  40  ins.  x  48  ins.  stroke  directlv  con- 
nected to  a  400-k.w.  Westinghouse  railway  generator. 

This  engine  exhausts  into  a  Deane  independent  driven 
jet  condenser  which  is  placed  in  the  basement  between  the 
foundation  of  the  high  and  low  pressure  engines.  A 
duplicate  of  this  unit  will  be  installed  in  the  near  future 
which  will  give  the  company,  in  its  railway  department, 
about  1600  h.p.,  including  one  engine  in  the  old  plant 
which  has  been  connected  to  the  new  piping  system  and 
can  be  used  in  emergency  cases. 

In  the  lighting  department  there  are  at  present  four 

Armington  and  Sims  cross-compound  condensing  en- 
gines, with  cylinders  16-J  ins.  and  25  ins.  x  15  ins.  stroke, 

belted  to  the  lighting  apparatus,  which  consists  of  three 
arc  machines  of  125  lights  capacity  each,  two  no-volt 
direct  current  dynamos  of  about  500  lights  capacity  each, 
two  alternators  with  a  capacity  of  about  7000  lights  and  a 

200-k.w.  500-volt  power  generator.  Each  engine  exhausts 
into  an  independent  driven  jet  condenser  of  the  M.  T. 
Davidson  type.  These  condensers  are  placed  in  the 
basement  but  have  the  valve  stems  of  the  regulating  valves 
extended  above  the  main  floor  at  a  point  which  enables 
the  engineer  to  manipulate  them  without  leaving  the  throt- 

tle of  the  engine. 
The  belts  are  all  of  double  dynamo  belting  and  are  14 

ins.  wide.  The  switchboard  is  of  black  enameled  slate.  It 

is  mounted  upon  a  balcony  overlooking  the  engine  room FIG.  2.— PlAN  OF  STATION,  AKRON 
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and  is  provided  with  the  highest  grade  of  instruments  and 
everything  necessary  to  successful  operation. 

Water  for  the  condensing  and  boiler  feed  purposes  is 

obtained  from  the  mill  race  which  flows  through  the  prop- 
erty, but  as  this  water  is  very  filthy,  owing  to  its  having 

passed  through  a  great  many  manufacturing  plants,  such 
as  machine  shops,  cabinet  shops,  flouring  mills,  varnish 

works,  etc.,  it  was  necessary  to  provide  a  system  of  purifi- 
cation. An  intake  crib  was  constructed  which  removed  a 

part  of  the  mineral  sediment  and  all  the  floating  oil;  from 

this  crib  the  water  is  admitted  to  a  settling  reservoir  con- 
structed of  brick.  The  reservoir  is  divided  into  two  com- 

partments and  is  so  connected  to  the  intake  crib  and  the 
supply  main  to  the  building  that  either  compartment  can 
be  cut  off  to  admit  of  cleaning.  The  water  is  taken  from 

this  settling  reservoir  into  the  building  through  an  18-in. 
cast  iron  main,  and  after  being  used  in  the  condensers  is 

delivered  into  the  hot  well  consisting  of  a  20-in.  cast  iron 
pipe  extending  the  full  length  of  the  building. 
A  specially  designed  fitting  is  provided  for  the  pump 

suction  from  the  hot  well  by  means  of  which  the  water  is 
always  taken  from  the  center  of  the  pipe.  After  passing 
through  this  process  and  through  the  Cochrane  feed  water 
heater  and  purifier,  the  water  is  in  a  very  good  condition 
to  enter  the  boilers.  When  completed  the  station  is  ex- 

pected to  contain  about  6000  h.p.  in  engines.    Of  this 

LONG  DISTANCE  TRANSMISSION  POWER  PLANT, 
MONTPELIER,   VT.,  WITH  BATTERY 

AUXILIARY 

The  Barre-Montpelier  Traction  &  Power  Company,  of 
Montpelier,  Vt.,  has  just  completed  an  installation  at  Barre 
Transfer,  three  miles  from  Montpelier,  Vt.,  which  presents 

a  number  of  very  interesting  features.  This  plant  is  par- 
ticularly notable  as  being  the  first  railway  plant  in  the 

United  States  operated  exclusively  from  rotary  converters 
with  storage  battery  auxiliaries. 

Power  is  furnished  by  a  dam  in  the  Winooski  River  at 
Middlesex,  Vt.,  which  gives  an  average  of  something  over 
2000  h.p.  throughout  the  year.  At  this  point  a  generating 

plant  was  installed  and  started  up  in  April,  1896,  embrac- 
ing three  750-h.p.  turbines  which  drive  two  150-k.w.  West- 

inghouse  three-phase  alternators  which  furnish  current 
for  a  great  deal  of  work  in  the  immediate  vicinity  as  well 

as  supplying  power  for  the  railroad  service.  The  Barre- 
Montpelier  Traction  &  Power  Company  also  operates  a 
line  nine  miles  long,  running  between  the  two  cities,  over 
which  it  runs  five  cars  which  cover  the  mileage  in  about 
forty-five  minutes  running  time. 

The  sub-station  just  inaugurated,  containing  the  battery 
and  the  rotary  converter  with  which  it  operates,  is  lo- 

cated at  Barre  Transfer  three  miles  from  Montpelier  and 
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STORAGE  BATTERY  AT  BARRE  TRANSFER 

2200  h.p.  will  be  for  railway  uses  and  3800  h.p.  for  lighting. 
The  company  supplies  power  to  all  the  cars  of  the  Ak- 

ron, Bedford  &  Cleveland  Railway  in  and  out  of  Akron,  in 
addition  to  its  regular  business. 

No  expense  has  been  spared  to  make  this  a  first-class 
plant  and  all  the  materials  and  apparatus  are  of  the  highest 
grade.  Much  credit  is  due  Charles  A.  Chapman,  consult- 

ing engineer,  of  Chicago,  for  the  able  manner  in  which  he 
designed  and  carried  out  the  construction  of  this  station 
under  such  trying  conditions, 

six  miles  from  Barre.  Current  is  carried  to  this  point 

from  the  plant  at  Middlesex,  where  it  is  generated  as  three- 
phase  alternating  current  at  2200  volts  with  7200  alter- 

nations per  minute.  From  the  generators  the  current  is 
carried  to  two  step-up  oil  insulated  transformers  of  150 
k.w.  capacity  each,  raising  the  potential  from  2200  to  6300 
volts.  At  this  latter  voltage  the  current  is  carried  from 
the  plant  to  the  car  house,  a  distance  of  eight  miles  from 

the  step-up  converters  to  the  step-down  transformers.  The 
run  is  made  with  three  No.  6  rubber-covered  wires,  run- 
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ning  on  double  petticoat  glass  insulators  and  protected  at 

both  ends  with  Wirt's  non-arcing  2000-volt  lightning  ar- 
resters, there  being  three  in  each  phase.  The  high-tension 

line  is  also  fused  with  high-tension  fuses  after  entering 
the  transformer  house  at  the  car  house.  The  two-phase 
side  is  fused  between  the  oil  transformers  and  the  switch- 

board with  aluminum  fuses. 

The  step-down  transformers  at  the  car  house  convert 
the  potential  from  three-phase  to  480  volts  two-phase  cur- 

rent. The  connections  from  this  service  to  the  rotary  con- 
verter are  made  on  the  combined  switchboard  for  the 

rotary  and  storage  battery.  This  board  is  of  white  marble 
and  presents  a  very  neat  appearance. 

The  rotary  converter,  which  was  built  by  the  Westing- 
house  Electric  &  Manufacturing  Company,  as  shown  on 

this  page,  is  of  160-k.w.  capacity,  generating  on  the  direct 
current  end  550  volts,  and  is  arranged  to  be  started  by  a 
25-h.p.  synchronous  motor.  The  rotary  was  designed 
specially  to  operate  under  the  conditions  of  this  service  in 
connection  with  the  battery.  The  direct  current  end  is 
compounded  to  suit  the  working  voltage  of  the  batterv 
under  the  widely  fluctuating  loads  so  that  the  battery  will 
take  up  the  fluctuations  without  the  aid  of  a  booster  or 
other  auxiliary  apparatus,  thus  making  the  operation  of  the 
plant  exceedingly  simple. 

The  battery,  which  consists  of  248  cells  of  type  11-F 
chloride  accumulators,  supplied  by  the  Electric  Storage 
Battery  Company,  is  connected  in  multiple  with  the  rotarv 

The  battery,  as  will  be  noted  by  reference  to  the  curves 
given  herewith, takes  practically  all  the  fluctuations  in  load, 
so  that  the  rotary  runs  at  nearly  a  constant  load  indc- 

ROTARY  CONVERTER 

pendent  of  the  service  on  the  line.  The  248  cells  of  the 
battery  arc  located  in  a  small  room  partitioned  off  at  the 
end  of  the  car  barn,  in  a  single  tier  on  wooden  racks. 

Street  F,\  J..urn:it CURVES  SHOWING  REGULATING   EFFECT  OF  STORAGE  BATTERIES 

converter,  the  two  being  connected  directly  across  the  trol- 
ley line.  The  entire  length  of  the  line  is  operated  with  no 

further  provision  for  feeders  than  the  single  No.  00  trolley 
wire. 

Each  cell  consists  of  fifteen  plates,  io\  ins.  sq.,  suspended 
in  a  glass  jar,  which  in  turn  is  supported  by  a  tray  filled 
with  sand,  which  rests  upon  four  single  petticoat  glass 
insulators. 
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TRAMWAY  SYSTEM  OF  BRISBANE,  AUSTRALIA 

13V  S.  IIERHHKT  CROWN 

Brisbane,  the  capital  city  of  Queensland,  is  situated  on 
the  Brisbane  River  and  about  twenty  miles  from  its  mouth. 

It  lies  in  latitude  27  deg.  28  min.  South.  Its  climate  con- 
ditions are  semi-tropical,  the  average  maximum  and  mini- 

mum temperature  being  770  and  550.  It  is  divided  into 
two  parts,  North  and  South,  which  are  connected  by  a 
bridge  over  the  Brisbane  River.  The  population  of  the 
city,  including  suburbs,  is  100,000.  The  old  horse  system 
which  had  been  in  existence  for  thirteen  and  operated  fif- 

teen miles  of  single  track  was  neither  a  financial  success 
or  popular  with  the  public.  (  )wing  to  length  of  line  and 
many  gradients,  horse  cars  were  not  inducive  to  successful 

operation,  and  witli  suburbs  scattered,  and  many  at  con- 
siderable distance  from  existing  tram  cars,  traveling  to  and 

from  the  city  was  slow  and  irksome. 
This  company  was  the  first  in  Australia  to  supersede 

horse  by  electric  traction,  and  at  present  has  the  largest 
electric  road  in  the  country.  The  promoters  are  English 
capitalists  interested  in  similar  systems  in  other  countries. 
In  acquiring  the  rights  of  the  old  company  they  had,  by 
consent  of  the  City  Council  and  several  Divisional  Boards 

and  a  special  Act  of  Parliament,  the  right  to  adopt  elec- 
tricity as  a  motive  power.    The  franchise  is  for  twenty-five 

States  a  few  years  back  can  readily  understand  the  feelings 
with  which  many  regarded  the  adoption  of  electric  trams  in 
Brisbane. 

J.  S.  Badger,  formerly  of  the  General  Electric  Com- 
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EXTERIOR  OF  POWER  STATION 

pany,  of  Schenectady,  N.Y.,  was  the  constructing  engineer, 
and  to  his  large  experience  has  been  due,  in  a  great  meas- 

ure, the  success  with  which  the  construction  work  was  car- 
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INTERIOR  OF  POWER  STATION 

years,  at  the  expiration  of  which  the  city  has  the  option  of 
purchase  of  the  system. 

Since  its  inauguration  the  increase  of  traffic  has  been 
doubled,  and  its  general  success  augurs  well  for  the  future. 
The  adoption  of  electric  traction  followed  by  the  increased 
speed,  cleanliness  of  cars  and  the  marked  improvement  in 
appearance  and  manners  of  employees  had  a  marked  effect 
on  public  approval,  and  the  terms  in  which  the  system  is 
spoken  of  by  visitors  has  attracted  the  attention  of  Aus- 

tralian tramway  men  and  its  progress  and  success  is 
watched  with  interest.  The  reader  who  remembers  the 

conservatism  displayed  toward  electric  trams  in  the  United 

ried  on.  Mr.  Badger  is  now  chief  engineer  and  manager 
of  the  company. 

There  are  now  25^  miles  of  electrically  equipped 
tramway  lines  in  operation.  The  seven  suburbs  which 
the  cars  traverse  are  New  Farm,  Breakfast  Creek, 
Ithaca,  Bulimba  and  Exhibition  on  the  north  side, 
and  Logan  Road  and  West  End  on  the  south  side. 
The  New  Farm  and  Breakfast  Creek  routes  starting 
from  the  north  side  connect  with  the  Logan  Road 
and  West  End  lines  respectively  on  the  south  side. 
The  distance  from  New  Farm  to  Logan  Road  is  5|  miles 
and  from  Breakfast  Creek  to  West  End  3^  miles.  The 
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Ithaca  line,  consisting  of  4  miles  and  -z\  chains  of  single 
track,  starts  at  the  corner  of  Queen  and  George  Streets 
and  passing  through  George  and  Roma  Streets  branches 
here  for  Ithaca  via  Caxton  Street  or  Red  Hill  and  makes 

the  loop  return  by  the  above  named  streets  to  the  terminus. 
This  is  perhaps  the  most  popular  line  of  all,  embracing  as 
it  does  the  hills  west  of  the  city  and  giving  the  public  a  cool 

GENERATORS  AND  SWITCHBOARD 

ride  and  beautiful  views  of  the  city  and  surrounding  coun- 
try. The  Bulimba  and  Exhibition  routes  terminate  at 

Brunswick  Street  and  passengers  are  transferred  to  New 
Farm  and  Breakfast  Creek  cars.  When  the  work  of  wood- 

paving  is  completed  permitting  ordinary  traffic  and  more 
new  cars  are  built  it  is  intended  to  alternate 
the  Ithaca  cars  with  these  two  routes. 

Several  other  extensions  are  projected,  but 
the  present  lines  will  be  completely  equipped 
first  and  the  system  thoroughly  organized. 
The  extension  to  Hamilton  has  been  decided 

favorably,  conditioned  upon  permission  be- 
ing granted  for  further  extension  to  Queens- 

land Turf  Club  race-course,  and  if  the  Ham- 
ilton Divisional  Board  desire  it  there  will 

probably  be  little  trouble  in  obtaining  the 
necessary  construction  order. 

Another  extension  which  has  been  ap- 
proved and  which  only  awaits  the  same  mark 

of  consent  is  from  the  Exhibition  to  Bris- 

bane Hospital.  Arrangements  are  also  pend- 
ing with  the  Ithaca  Council  for  an  extension 

of  an  existing  line  along  Latrobe  Terrace, 

and  the  company  will  complete  this  provid- 
ing the  council  agrees  to  maintain  the  road. 

The  directors  contend  that  the  provisions  of 
the  act  under  which  the  company  is  com- 

pelled to  maintain  the  roadway  between 
tracks  and  9  ins.  each  side  was  intended  for 
application  to  old  horse  car  system  and  not 
to  the  existing  scheme. 

The  headway  of  cars  varies  from  six  to  twelve  minutes 
except  in  Queen  Street,  through  which  all  lines  traverse, 
and  here  the  headway  is  about  two  minutes.  The  speed 
varies  from  six  to  ten  miles  per  hour  in  the  city  to  fifteen 
miles  per  hour  in  the  suburbs. 

The  system  of  fares  is  as  follows:    Passengers  are  car- 

ried from  city  to  terminus  of  line  for  threepence  or  six 
cents  if  paid  at  one  time,  otherwise  a  penny  or  two  cents 
is  required  for  each  section,  the  average  length  of  section 
being  three-quarters  of  a  mile.  No  transfers  are  given 
and  the  tickets  are  punched  denoting  the  number  of  the 
section  paid  for,  and  must  be  shown  when  demanded  by 
conductor.  The  general  office,  power  station  and  car  house 

are  located  at  Countess  Street  on  grounds 

leased  from  the  Government  railway  and  ad- 
joins their  yards.  The  office  is  a  plain  wood 

building  while  the  car  house  and  other  build- 
ings are  built  of  iron  pillars  with  sheet  iron 

roofs  and  sides.  The  car  house  at  Countess 

Street  is  the  largest  and  will  house  forty  cars. 
A  section  at  Logan  Road  holds  eighteen. 
In  both  pits  extend  the  whole  length  of  shed 
and  are  lighted  with  electric  light.  In  the  re- 

pair shop,  which  on  account  of  distance  from 
J  manufacturers  will  form  an  important  feature 

"•^'"p.  of  works,  the  latest  machinery  will  be  in- 
stalled and  ail  repair  work  will  be  done  by the  company. 

The  power  station,  which  is  located  cen- 
trally to  all  lines,  is  a  one-story  brick  build- 

ing with  ample  cellar  capacity.  It  measures 
■  92  ft.  x  129  ft.  and  is  divided  into  engine  and 

boiler  rooms.  The  condensers  and  all  supply 

I  and  exhaust  pipes  are  in  the  cellar  and  are 

easily  accessible.  The  dimensions  of  the  en- 
gine room  are  92  ft.  x  70  ft.  and  of  the  boiler 

room  78  ft.  x  59  ft. 

The  engine  room  is  weli  lighted  and  ven- 
tilated; three  overhead  cranes,  each  of  four  tons  capacity, 

run  the  entire  length  of  the  room.  It  contains  at  present 

three  450  h.p.  cross-compound  condensing  engines  manu- 
factured by  Robey  &  Sons,  Lincoln,  England,  and  suffi- 

cient room  has  been  allowed  for  another  unit  in  view  of 

REAR  VIEW  OF  ENGINES 

further  extensions.  The  dimensions  of  the  engine  cylin- 
ders are  18  ins.  and  30  ins.  x  40  ins.  stroke.  They  make 

86  r.p.m.  at  a  pressure  of  150  lbs.  and  both  cylinders  are 
steam  jacketed.  The  Richardson-Rowland  patent  trip 
valve  gear  is  employed.  The  fly  wheels  are  17  ft.  in  diam- 

eter and  weigh  twenty-six  tons.  The  rims  are  37  ins. 
broad  and  over  them  run  leather  belts  to  the  generators. 
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The  electrical  equipment  consists  of  three  General  Elec- 
tric multipolar  railway  generators  of  400  h.p.  each.  The 

switchboard  is  situated  at  one  end  of  room,  and  is  placed 

LAYING  TRACK  ON  CONCRETE  BED 

on  a  raised  platform  in  a  conspicuous  position.    It  is  of  i 

slate,  covered  with  black  lacquer  and  contains  three  gen- 
erators, three  feed  and  one  main  generator  panel.  The 

The  rolling  stock  is  mounted  on  thirty-eight  Peckham 
"extra-strong"  cantilever  trucks  and  three  Brill  trucks,  all 
supplied  with  General  Electric  800  motors.      The  car 

bodies  which  have  been 

built  in  the  company's 
shops  present  an  exceed- 

ingly handsome  appear- 
ance. They  are  of  three 

types — the  open,  the  com- bination open  and  closed, 

and  closed  cars.  The  lat- 
ter were  made  by  splicing 

two  16- ft.  cars,  and  are  ex- 
pected to  give  several 

years'  service.  The  other 
types  in  length  measure  29 
ft.  and  29  ft.,  and  are  made 
from  Queensland  woods, 
principally  spotted  gum, 
mottled  and  yellow  pine, 

yellowwood  and  cedar. 
The  climate  of  Brisbane, 

which  corresponds  some- 
what to  that  of  southern 

California,  makes  the  com- 
bination car  the  most  serviceable.  The  illustrations  show 

these  three  types  of  cars.  A  street  sprinkler  and  metal 
and  tool  car  are  under  course  of  construction. 

STANDARD  COMBINATION  CAR 

instruments  are  the  General  Electric  Company  standard 

type. 
The  boiler  room  is  18  ft.  lower  than  that  of  engine  room 

and  contains  1200  h.p.  of  Babcock  &  Wilcox  boilers  in 
three  batteries  of  two  boilers  each.  The  working  pressure 
of  boilers  is  150  lbs.  Additional  space  is  reserved  for 
three  more  batteries.  The  chimney  is  150  ft.  high,  with  a 

7-ft.  flue.  Two  duplex  Worthington  feed  pumps  9  ins.  x 
5]-  ins.  x  10  ins.  stroke  are  installed. 
Water  is  obtained  from  the  city  mains  and  nine  iron 

tanks  with  a  capacity  of  18,000  gallons  are  placed  just 
back  of  boiler  room.  All  feed  water  is  passed  through  a 

Railton  &  Campbell  filter.  Coal  is  delivered  from  rail- 
way trucks  into  bunkers  immediately  back  of  boiler  room. 

The  water  tower  for  cooling  condensing  water  is  a 
wooden  tower  17  ft.  x  17  ft.  and  31  ft.  high.  It  contains 
rows  of  wooden  slats  placed  2  ins.  apart  in  two  tiers. 
Under  these  are  four  fans  worked  by  a  25  h.p.  motor.  The 
hot  water  pumped  to  the  top  of  tower  passes  through  a 
distributing  trough  and  is  allowed  to  percolate  between 
the  rows  of  slats,  and  after  being  further  cooled  by  fans 
passes  into  the  reservoir  below. 
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STANDARD  OPEN  CAR 
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STANDARD  CLOSED  CAR 

The  track  is  of  a  substantial  character,  laid  with  ordinary 

6-in.  grooved  girder  rails,  weighing  81,  77  and  55  lbs.  per 
yard.  The  lighter  rails  are  only  used  on  suburban  lines 
and  are  the  best  of  the  old  rails,  while  in  the  city  and  all 
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Electric  Company,  and  a  double  insula- 
tion is  used  throughout. 

BUREAU  OF  INFORMATION  AT 
BOSTON 

One  of  the  important  departments  of 
the  convention  will  be  the  Bureau  of  In- 

formation arranged  for  by  the  committee 
on  transportation  and  information.  This 
will  be  in  charge  of  Robert  H.  Derrah, 

of  the  Boston  Elevated  Railway  Com- 

pany, whose  knowledge  gained  in  pre- 

paring the  Derrah's  Street  Railway  Guide 
to  Eastern  Massachusetts,  will  be  found 

extensions  the  81  -lb.  rails  are  used.  The  gage  is  4  ft.  8i  especially  useful.  A  space  containing  some  240  sq.  ft. 
ins.  The  rails  are  spiked  to  iron-bark  ties  9  ft.  x  4  ins.  x  has  been  reserved  for  the  information  booth,  and  this 
8|  ins.,  spaced  2  ft.  6  ins.  apart,  center  to  center,  with     will  be  handsomely  fitted  up  with  rugs  and  furniture,  with 

PLAN   AND  SECTION  OF   POWER  STATION 
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angle  fishplates,  2  ft.  x  4  ins.  x  §  in.  Tie  bars  are  used 
every  10  ft. 

The  method  of  track  construction  where  the  streets  are 

wood  blocked  is  shown  on  this  page.  Ties  are  used,  the 
rails  resting  on  a  concrete  foundation,  and  under  the  ends 

of  adjoining  rails  a  3-ft.  length  of  inverted  rail  is  bolted, 
making  a  very  firm  joint.  There  are  several  curves  of  40- 
ft.  radius,  and  with  a  7-ft.  wheel  base  it  was  not  long  before 
both  flanges  and  treads  were  much  worn,  and  to  mitigate 
the  trouble  a  looser  gage  was  allowed  with  a  guard  bolted 
to  the  outside  of  the  rail.  The  bonding  consists  of  two 
No.  0000  bonds  2  ft.  6  ins.  in  length,  of  the  Chicago  type, 
and  the  track  is  cross-connected  every  fifth  rail. 

Span  wire  construction  is  adopted  throughout.  The 
poles  used  in  North  Brisbane  are  of  steel,  furnished  by 
Morris,  Tasker  &  Co.,  while  in  South  Brisbane  and  all 

suburbs  iron-bark  poles  are  used.  All  are  set  in  concrete 
comprised  of  five  parts  ashes  and  three  sand  and  one 
cement.  For  the  trolley  a  double  wire  of  No.  o  gage  and 
No.  4  solid  steel  for  span  wire  is  used. 

The  overhead  line  material  is  supplied  by  the  General 

writing  materials,  etc.,  for  delegates  and  street  railway 
men.  In  the  booth  will  be  a  library  of  guide  books,  not 
only  of  Boston,  but  of  Concord,  Lexington,  Plymouth  and 
other  places  which  many  of  the  delegates  will  wish  to  visit. 

There  will  also  be  a  case  containing  folders  of  all  the  rail- 
road companies,  with  maps  of  Boston  and  surrounding 

cities.  A  special  telephone  will  be  put  in  this  booth,  in  ad- 
dition to  that  in  the  main  building,  so  that  if  any  delegate 

wishes  information  which  cannot  be  furnished  by  those  in 
the  booth  they  will  soon  be  able  to  supply  the  want.  This 

is  the  first  time  in  the  history  of  the  association  that  any- 
thing of  the  kind  has  been  provided,  and  it  is  believed  that 

the  Bureau  of  Information  will  prove  one  of  the  valuable 
features  of  the  Boston  convention. 

The  Catskill  Electric  Railway  Company,  of  Catskill,  N. 
Y.,  has  recently  been  granted  permission  to  increase  its 
capital  stock  from  $30,000  to  $400,000,  and  work  on  the 
road  will  be  commenced  at  the  first  possible  moment.  L. 

E.  Robert,  of  290  Halsey  Street,  Brooklyn,  is  president of  the  road, 
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BRADFORD  ELECTRIC  TRAMWAYS 

The  Bolton  road  tramway,  of  the  city  of  Bradford,  Eng- 
land, was  recently  put  in  operation,  and  its  success  will  do 

much  to  advance  the  status  of  the  trolley  system  in  York- 
shire, as  well  as  throughout  England. 

The  tramway  system  in  Bradford  comprises  ahout  fifteen 
miles  of  streets  and  twenty-one  miles  of 
track  which  have  been  using  steam  and 

animal  power.  Thirty-five  engines,  forty- 
eight  cars  and  143  horses  have  been  re- 

quired for  the  service,  and  the  total  number 
of  car-miles  run  per  annum  has  amounted 
to  447,826.  The  percentage  of  expenses  to 
receipts  on  these  steam-horse  lines  has 
been  heavy,  and  last  year  stood  at  92.04, 

the  expenses  per  car-mile  being  13d.  These 
expenses,  however,  have  not  prevented  the 
company  paying  a  substantial  dividend,  last 
year's  return  to  the  shareholders  of  the 
owners,  the  Bradford  Tramways  &  Omni- 

bus Company,  being  6  per  cent.  The  sys- 
tem which  has  just  been  completed,  how- 

ever, forms  no  part  of  the  lines  operated 
In  that  company.  .  The  lease  with  the  city 
under  which  the  Bradford  Tramways  & 
Omnibus  Company  operates  expires  in 
four  years,  and  there  is  no  reason  to  doubt 
that  the  company  will  then  transfer  the 
whole  of  its  system  to  the  municipality. 

In  the  meantime  the  corporation  has  resolved  to  con- 
struct new  lines  to  be  operated  electrically,  and  the 

tramway,  that  has  just  been  equipped,  forms  the  first 

portion  of  what  will  eventually  be  a  system  of  con- 

000  and  £70,000,  and  the  work  has  been  carried  out  under 
the  superintendence  of  the  city  surveyor,  J.  H.  Cox. 

The  total  length  of  the  route  is  1  mile  1501  yards,  the 
steepest  grade  being  1  in  1 5  J ,  the  total  rise  from  one  end 
of  the  line  being  322  ft.,  which  gives  an  average  grade  of 
1  in  30-Y  Girder  rails  weighing  105  lbs.  per  yard  have 
been  used  throughout.    Between  the  rails  and  about  18 

THE  OPENING   TRIP  IN  BRADFORD 

ins.  on  each  side  of  the  rails  the  track  is  paved  with  granite 
blocks.  Each  rail  joint  is  bonded  with  Chicago  crown 
flexible  bonds  5]  ins.  long.  In  addition  there  are  cross 
bonds  between  the  rails  at  intervals  of  every  120  ft. 

SINGLE   BRACKET  CONSTRUCTION DOUBLE  BRACKET  CONSTRUCTION 

siderable  magnitude.  The  city  has  a  population  of 
235,000  and  owns  its  own  gas,  water  and  electric 
light  plants,  markets,  slaughtering  houses,  cemeteries  and 
parks,  and  has  ten  free  libraries,  an  art  gallery  and  a 
museum.  To  these  must  now  be  added  electric  trams. 

The  total  cost  of  the  construction  has  been  between  £60,- 

The  poles  supporting  the  trolley  wire  are  of  the  single 
and  double-arm  bracket  type.  The  illustrations  give  typi- 

cal examples  of  the  poles  at  the  side  of  the  street,  and 
others  placed  in  the  center  of  the  roadway.  They  are  25  ft. 
above  the  surface  of  the  ground,  and  are  built  up  of 
wrought  lap  welded  steel  in  three  sections;  each  pole  is 
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provided  with  cast-iron  ornamental  finials  and  collars  and 
an  ornamental  cast-iron  base  bearing  the  city  coat  of  arms. 
The  line  work  is  of  the  most  excellent  description,  the 

trolley  wire  being"  remarkably  well  suspended.  The  wire 
is  of  hard-drawn  copper,  .325  ins.  in  diameter,  and  is  di- 

vided into  the  usual  half-mile  sections  by  means  of  sec- 
tional insulators.  The  feeder  switch  pillar,  from  which  the 

adjoining  sections  of  line  may  be  controlled,  is  at  most 
points  placed  above  ground,  and  consists  of  a  cast-iron 
case  with  water-tight  hinged  door.  It  is  furnished  with 
six  plug  switches,  test  terminals,  and  lightning  arrester, 
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side  passengers,  the  full  complement  of  passengers  being 

fifty-one — twenty-two  inside  and  twenty-nine  outside.  The 
cars  are  lighted  with  ten  incandescent  lamps  each. 

The  current  for  the  line  is  supplied  from  the  local  light- 
ing station  in  Valley  Road.  A  view  of  the  switchboard 

erected  at  this  point  is  given  on  this  page.  It  is  of  black- 
marble,  and  has  a  most  handsome  appearance.  It  stands 
some  4  ft.  away  from  the  side  wall,  thus  giving  ample  room 
for  examination.  There  are  feeder  panels,  generator 
panels,  and  the  usual  panel  devoted  to  carrying  out  tests 
in  accordance  with  the  Board  of  Trade  rules.    Each  panel 
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the  switches  being  mounted  on  marble  bases.  Two  of  the  has  the  usual  measuring  instruments  and  a  Cutter  auto- 
switches  are  for  connecting  and  disconnecting  the  feeders,  matic  circuit  breaker. 

the  remaining  four  making  connection  to  the  trolley  wire.  All  line  work,  poles,  trucks  and  switchboards  were  sup- 
The  rolling  stock  on  the  system  at  this  moment  com-  plied  by  R.  W.  Blackwell,  of  London,  the  motors  by  the 

prises  seven  cars,  which  are  elegant  specimens  of  car  build-  Westinghou.se  Electric  Company.    The  technical  details 

ing.    The  bodies  have  been  built  by  the  Brush  Electrical  given  above  are  from  London  "Electrical  Review." 
Engineering  Company,  and  are  mounted  on  the  well-  
known  Peckham  cantilever  extension  trucks;  the  length  VISIT  OF  BELGIAN  ENGINEERS  TO  ENGLAND 
of  wheel  base  is  6  ft.,  and  the  gage  4  ft.    Each  car  is  fur-   
nished  with  two  Westinghouse  motors,  supported  by  the  A  party  of  members  of  the  Ghent  Society  of  Engineers, 
Westinghouse  system  of  side  suspension.    The  motors  are  numbering  about  forty,  led  by  the  president,  A.  Debeil, 
geared  to  the  wheels  by  single  reduction  gearing,  which  is  Tnspecteur  Genaral  des  Ponts  et  des  Chaussees,  Brussels; 
completely  enclosed.    Series  parallel  controllers  are  pro-  MM.  Wyhowski,  Ingenieur  Conseil,  Brussels,  vice-presi- 
vided,  one  at  each  end  of  the  car,  and  there  are  the  usual  dent,  and  Victor  Van  Lint,  Inspecteur  du  Service  des 
main  and  emergency  switches  and  lightning  arresters.  Eaux,  Brussels,  the  secretary  of  the  society,  recently  visited 

The  trolley  is  of  the  swiveling  arm  type,  and  is  the  latest  London  and  inspected  various  places  of  interest.  Arriv- 
form  of  Dawson  trolley  supplied  by  Mr.  Blackwell.    The  ing  on  Aug.  13,  they  were  met  by  Philip  Dawson,  who  is 
arm  is  mounted  on  a  cast-steel  base,  and  the  vertical  move-  a  member  of  the  society;  Mr.  Fernie,  the  London  repre- 
ment  is  controlled  by  two  sets  of  side  springs.    The  aver-  sentative  of  the  Street  Railway  Journal,  and  Mr. 
age  running  pressure  of  the  trolley  is  16  lbs.    The  trolley  Binyou,  of  R.  W.  Blackwell  &  Company,  who  had  ar- 
head  is  completely  insulated  from  the  trolley  pole,  the  ranged  an  interesting  programme  for  their  visit.    The  fol- 
wheel  being  of  the  well-known  "West-End"  type.      It  lowing  two  days,  during  which  the  party  remained  in  Lon- 
ought  to  be  mentioned  that  the  cars  are  built  to  carry  out-  don, were  devoted  tovisiting  the  principal  points  of  interest. 



534 STREET  RAILWAY  JOURNAL. [Vol.  XIV.  No.  9. 

ELECTRIC  TRACTION  IN  ENGLAND 

The  anomalous  condition  of  the  tramway  system  in  Eng- 
land, by  which  cities  of  the  first  class  in  that  country  have 

about  the  same  miles  of  track  as  cities  of  the  third  class 

in  America,  and  by  which  the  horses  still  continue  to 
furnish  almost  without  exception  the  only  motive  power 

for  most  of  the  street  railways,  continues  to  attract  in- 
creased attention  there.  That  the  cities  of  England  arc 

notoriously  lacking  in  transit  facilities  is  being  recognized 
by  a  greater  number  of  the  citizens  of  that  country,  and,  as 

one  writer  in  the  "London  Daily  Mail"  recently  said,  "So 
far  as  city  transportation  is  concerned,  the  country  is  about 

the  same  now  as  when  the  Lord  made  it."  Much  attention 
has  been  attracted  to  this  subject  recently  by  an  able  series 

of  letters  in  the  "London  Daily  Mail,"  by  E.  F.  Vesey- 
Knox,  M.  P.  for  the  city  of  Londonderry.  This  gentle- 

man first  points  out  the  fact  that  during  the  past  six  years 
the  American  electric  industry  for  traction  purposes  has 
equaled  in  yearly  value  that  of  the  trade  of  Great  Britain 
with  China,  a  trade  for  the  retention  of  which  England  has 
spent  vast  sums  of  money  in  the  maintenance  of  its  Eastern 
Squadron,  and  is  now  almost  prepared  to  declare  war 
against  Russia.  He  calls  attention  to  the  fact  that  most 
of  the  equipment  of  the  existing  electric  roads  in  England 
is  of  American  manufacture,  and  that  all  English  manu- 

facturers have  seemingly  neglected  this  important  branch 
of  the  industry.  He  attributes  the  lack  of  trolley  roads  in 
England,  and  the  consequent  neglect  of  the  electric  railway 
manufacturing  industry  in  that  country,  partly  to  the  no- 

torious Tramways  Act  of  1870,  and  partly  to  the  unreason- 
able prejudice  existing  against  overhead  trolley  wires.  This 

opposition  seems  to  be  based  entirely  upon  aesthetic 
grounds,  but  Mr.  Knox  shows  that  this  prejudice  is  un- 

reasonable, by  drawing  a  striking  comparison  between  the 
appearance  of  the  ordinary  English  street,  with  its  illumi- 

nated advertisements,  the  lack  of  uniformity  in  its  build- 
ings, etc.,  with  the  more  tasteful  streets  of  continental 

cities  such  as  Brussels,  Berlin,  Basle  and  others  where  the 
overhead  lines  are  in  use.  His  express  purpose  is  to  arouse 
popular  enthusiasm  and  direct  public  thought  to  the  ad- 

vantages of  the  speed,  convenience  and  cheap  transit  af- 
forded by  electric  railways.  He  considers  the  Tramways 

Act  of  1870  an  abomination,  and  Light  Railways  Act  of 

1896  a  great  step  in  the  right  direction  "although  its  pow- 
ers might  be  extended."  He  believes  in  affording  every 

help  and  encouragement  to  companies  to  engage  in  electric 

railway  construction,  "as  they  surely  show  more  enterprise 
in  meeting  popular  requirements."  This  opposition  to 
trolley  wires  encountered  in  England  is  not  surprising 
when  we  remember  the  vehement  protests  in  many  cities 
in  America  to  their  introduction,  before  their  advantages 
were  understood,  and  will  depart  as  rapidly  as  the  few  lines 
for  which  rights  have  been  secured  are  put  into  operation. 

MIDDLESBOROUGH,  STOCKTON  &  THORNABY 
ELECTRIC  TRAMWAYS 

This  road  has  recently  been  built  by  the  British  Thom- 
son-Houston Company  for  the  Imperial  Tramways  Com- 

pany, Limited.  The  system  employs  alternate  current 
distribution  at  2500  volts  and  one  sub-station. 

The  inspectors  of  the  Board  of  Trade,  Sir  Francis  Marin- 
din  and  Major  Cardew,  R.  E.,  having  finished  their  survey, 
the  former  of  the  line  and  the  latter  of  the  power  stations, 
and  expressed  their  approval  and  satisfaction  at  the  ad- 

mirable way  the  whole  undertaking  had  been  carried  out, 
this  important  electric  tramway  is  now  open  to  the  public. 

The  system  used  is  the  overhead  trolley.    The  cars  hold 

sixty  persons  outside  and  inside  and  cost  £800  apiece. 
The  entire  cost  of  the  system  so  far  exceeds  £200,000. 
The  charge  for  the  route  of  6^  miles  is  only  3d.,  and  special 
trains  for  workmen  will  be  run  at  id.  for  the  whole  dis- 

tance. Middlesborough  and  the  adjacent  towns  rejoice 

now  in  one  of  the  most  complete  and  best  equipped  tram- 
ways in  the  United  Kingdom. 

IMPORTANT   TRAMWAY   CHANGES  IN 

MARSEILLES 

The  Compagnie  Generale  Franchise  des  Tramways,  of 
Paris,  which  owns  and  operates  electric  tramways  in  Havre 
and  Nancy,  has  decided  to  convert  the  present  horse 
tramway  system  in  Marseilles  to  electric  power.  The 
tramways  in  that  city  have  a  length  of  about  100  k.m.  of 
track,  to  which  will  be  added  about  the  same  amount  of 
new  track.  The  power  station  has  a  capacity  of  7500  h.p. 
and  will  be  designed  so  as  to  be  capable  of  being  increased 
to  10,000  h.p. 

For  the  first  time  in  Europe  the  principle  of  tri-phase 
distribution  at  the  high  potential  of  5500  volts  will  be 

applied  to  railway  service.  There  will  be  six  sub-stations 
located  throughout  the  system.  The  current  will  be  taken 
by  means  of  the  trolley  and  carried  on  the  roof  on  the 
Blackwell  system. 

The  engines  in  the  power  station  will  have  a  capacity  ol 

1500  h.p.  under  normal  conditions,  but  capable  of  work- 
ing up  to  1800  h.p.,  and  will  be  directly  coupled  to  alter- 

nators of  1000  k.w.  mounted  on  the  shaft.  The  alter- 
nators w  ill  be  six  meters  in  diameter. 

The  engines  will  be  of  the  cross-compound  type,  con- 
densing, with  semi-tubular  boilers  of  200  square  meters 

of  heating  surface  each.  The  consumption  of  coal  will  be 

1  kg.  200  of  heat  per  k.w.  The  tri-phase  current  at  5500 
volts  is  transmitted  to  the  sub-stations,  where  by  trans- 

formers it  is  reduced  to  550  volts  before  being  supplied 
to  the  trolley. 

The  switchboard  will  be  from  20  to  25  meters  in  length. 

The  feeders  will  be  in  duplicate,  in  view  of  possible  addi- 
tions to  traffic  and  as  a  measure  of  security.  The  entire 

installation  of  steam  and  electric  plant  will  be  installed  by 
the  Societe  Alsacienne  de  Constructions  Mecaniques,  of 
Belfort,  France. 

The  rail  w  ill  be  of  theVignole  type,  with  a  groove  44  mm. 

in  depth,  and  a  base  of  150  mm.  It  will  weigh  50  kg-,  per  m. 
The  joints  will  be  very  substantial,  and  will  be  formed  of 
two  angle  plates  75  cm.  in  length,  connected  by  six  25  mm. 
bolts.  The  type  of  rail  adopted  has  been  specially  de- 

signed by  M.  Thonet,  chief  engineer  of  the  Compagnie 
Generale  Francaise  des  Tramways,  and  will  be  rolled  by 
the  French  Steel  Works.  The  rails  will  be  bonded  with 

"crown"  bonds,  placed  under  the  angle  plate,  also  supplied 
by  R.  W.  Blackwell. 

The  track  construction  will  rest  directly  on  a  base  of 
asphalt  and  sand,  the  rails  being  supported  on  steel  ties, 
spaced  two  meters  between  centers.  A  short  section  of  the 
track  will  be  laid  with  old  rails,  with  Falk  cast  weld  joints. 
Of  these  latter  there  will  be  about  12,000  to  be  cast. 

The  rolling  stock  will  consist  of  400  motor  cars  and  250 
trail  cars,  and  the  total  cost  of  the  entire  installation  is 
estimated  at  20,000,000  francs.  It  will  be  one  of  the  most 
important  tramways  in  Europe.  The  uniform  fare  of 
0.10  francs  for  all  distances  will  be  charged,  and  it  is 

thought  that  the  number  of  passengers,  which  to-day  is 
30,000,000  per  year,  will  be  doubled.  The  electric  system 
will  be  put  in  operation  about  Jan.  1,  1900,  and  work  will 
be  commenced  shortly. 
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STEAM  RAILROAD  CONVERSION  NEAR  LOCKPORT 

The  most  recent  application  of  electricity  to  the  steam 

railroad,  superseding,  with  faster  schedule,  the  steam  loco- 
motive and  steam  schedule,  was  made  Monday,  Aug.  15, 

dii  the  branch  line  of  the  Erie  Railroad  which  runs  from 

Tonawanda  to  Lockport,  N.  Y.,  feeding  into  the  main  line 
of  that  road.  The  service  is  of  a  mixed  type,  the  passenger 
traffic  being  carried  on  by  trolley  cars  and  the  freight 
service  by  electric  locomotives. 

The  operating  company  is  the  Buffalo  &  Lockport  Rail- 
way Company,  of  which  W.  Caryl  Ely,  first  vice-president 

of  the  American  Street  Railway  Association,  is  president, 
and  Burt  Van  Horn,  general  manager  of  the  Buffalo  iS: 
Niagara  Electric  Railway  Company,  is  manager.  C.  K. 

Marshall,  superintendent  of  the  Buffalo  &  Niagara  Emails 
Electric  Railway  Company,  will  also  be  superintendent  of 
the  new  company. 

The  Buffalo  &  Lockport  Railway  Company  was  organ- 
ized in  April,  1898,  for  the  purpose  of  connecting  the  cities 

of  Buffalo  and  Lockport,  N.  Y.,  by  means  of  a  first-class, 
high  speed  electric  railway.  It  has  acquired  by  purchase 
the  road  formerly  owned  by  the  Lock  City  Electric  Rail- 

road Company,  consisting  of  five  and  one-half  miles  of 

the  Buffalo,  Elmwood  Avenue  &  North  Tonawanda  Rail 

way  Company,  consisting  of  "]\  miles  of  single  track  bi 
tween  Buffalo  and  North  Tonawanda,  and  one  mile  of 

single  track  within  the  city  of  Buffalo.  By  these  tracks  it 
makes  connections  w  ith  the  tracks  of  the  Buffalo  Railway 
111  the  latter  city.  The  total  length  of  tracks  owned  or 

leased  by  the  company  is  twenty-nine  miles. 
By  traffic  contracts  with  the  Buffalo  Railway  Company 

and  Buffalo  &  North  Tonawanda  Electric  Railway  this 

company  thus  provides  a  through  line  from  all  parts  of 

Lockport  to  all  parts  of  Buffalo,  and  also  between  Lock- 
port  and  Niagara  Falls.  It  will  do  all  the  freight,  mail 

and  express  business  of  the  Erie  Railroad  between  Lock- 
port  and  North  Tonawanda,  and  will  in  many  ways  become 
a  component  part  of  the  Erie  system.  The  cars  and  trains 
between  Buffalo  and  Lockport  run  direct  to  the  main  sta- 

tion of  the  Erie  Railroad  at  North  Tonawanda,  and  the 

sight  of  the  steam  and  electric  systems  side  by  side  at  this 
point  and  doing  business  through  the  same  train  yard  is  a 
novel  one. 
Work  was  commenced  May  17,  1898,  and,  as  stated,  the 

road  was  opened  for  traffic  Aug.  15,  1898.  It  is  already 

doing  a  heavy  business. 
Power  is  obtained  from  the  Niagara  Falls  Power  Com- 

SIDE  AND  END  VIEWS  OF  LOCOMOTIVE 

fust-class  single  track  running  through  the  principal  streets 
of  the  city  of  Lockport,  with  its  equipment  for  local  busi- 

ness. It  has  also  acquired  by  a  ninety-nine  year  lease  the 
Lockport  Branch  of  the  Erie  Railroad  from  Lockport  to 
North  Tonawanda,  N.  Y.,  consisting  of  13^  miles  of  single 
track  from  Lockport  to  North  Tonawanda,  with  side 
tracks  and  switches  at  way  stations  and  terminals.  This 
road,  when  a  part  of  the  system  of  the  New  York,  Lake 
Erie  &  Western  Railroad,  was  operated  by  four  steam 
locomotives.  The  schedule  gave  about  eight  trains  per 
day  between  the  principal  stations,  and  a  much  less  number 
to  the  less  important  places.  Passengers  went  through 
from  Lockport  to  North  Tonawanda,  from  which  point 
they  reached  Buffalo  or  Niagara  Falls  as  the  case  might be. 

The  Buffalo  &  Lockport  Railway  Company  has  also  ac- 
quired by  purchase  the  roads  formerly  owned  by  the  Buf- 

falo, Kenmore  &  Tonawanda  Railway  Company,  and  by 

pany  by  tapping  its  long  distance  transmission  line  be- 
tween Buffalo  and  Niagara  Falls  at  a  point  between  the 

Falls  power  house  and  the  station  of  the  Buffalo  &  Ni- 
agara Falls  Electric  Railway  at  Tonawanda.  It  is  carried 

at  a  pressure  of  10,500  volts  alternating  current  over  the 
No.  0000  bare  copper  wires  on  triple  petticoated  insulators 

set  on  cedar  poles,  to  the  rotary  converter  sub-station  lo- 
cated in  a  new  power  house  at  the  Lockport  terminal  of  the 

old  Erie  branch.  Here  it  is  led  into  six  150-k.w.  static 
transformers  of  the  air-blast  type,  similar  in  construction 
and  operation  to  those  installed  in  the  Niagara  Street 
power  house  of  the  Buffalo  Street  Railway.  In  these  the 
pressure  is  reduced  to  350  volts,  and  at  this  pressure  the 
current  passes  to  two  rotary  converters,  where  it  is  con- 

verted into  continuous  current  at  500  volts.  The  rotary 
converters  are  standard  General  Electric  six  pole  k.w.  500 
revolution  machines.  The  switchboard  is  of  the  standard 

panel  type,  and  consists  of  one  high  tension  panel  for  the 
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high  potential  transmission,  two  low  tension  panels  for  the 

alternating  current  side  of  the  rotaries,  two  "K"  direct  cur- 
rent railway  panels  for  the  direct  current  sides  of  the  ro- 

taries, and  two  transformer  panels.  The  air  blast  for  the 
transformers  is  furnished  by  a  blower  built  by  the  Buffalo 

Forge  Company  and  driven  by  a  i-|-k.w.  motor. 
The  switches  for  the  high  tension  current  are  of  the 

quick-break  type,  each  blade  being  separated  from  its  next 
neighbor  by  a  marble  barrier.  The  blades  are  pulled  open 
by  means  of  a  hooked  stick,  the  hook  being  inserted  in  an 
eye  let  into  the  end  of  the  blade.  The  fuses  on  the  high 
potential  circuits  are  of  the  expulsion  type,  in  which  the 
fuse  is  held  between  two  springs,  so  that  at  the  moment  of 

fusing,  the  two  ends,  between  which  the  arc  would  ordi- 
narily spring,  are  instantaneously  pulled  apart.  Each  of 

the  direct  current  panels  is,  of  course,  equipped  with  a  "K" circuit  breaker. 

The  line  is  protected  by  GE  lightning  arresters  of  the 

short-gap  type,  so  successfully  employed  in  the  high-volt- 
age transmissions  in  the  West,  as  well  as  on  the  Niagara 

transmission  circuits.  The  lightning  arresters  are  placed 

on  the  wall  of  the  sub-station,  where  the  high  potential 
transmission  wires  enter  the  building. 

As  soon  as  their  present  plant  is  completed  another  ro- 

Instead  of  long  intervals  between  trains  the  cars  are  run 
on  half-hour  headway.  This  requires  five  cars  to  operate 
the  twenty-five  miles  between  Lockport  and  Buffalo.  The 
speed  is  high.  Over  their  own  right  of  way  the  cars  ran 

on  their  first  trip  at  the  rate  of  fifty  miles  per  hour,  in- 
cluding stops.  The  running  time  from  Lockport  to  Tona- 

wanda  is  twenty-six  minutes;  to  Buffalo,  one  hour  and 
fifteen  minutes.  In  this  trip  thirty-three  minutes  are 
spent  in  the  city  of  Buffalo  in  a  distance  of  six  miles,  where 
the  speed  has  to  be  kept  low  to  conform  to  city  ordinances. 
Even  with  this  drawback,  however,  it  is  expected  that  in 
the  near  future  the  running  time  between  Buffalo  and 
Lockport  will  be  reduced  to  one  hour. 

The  following  are  the  leading  constructive  features  of 
the  passenger  and  smoking  combination  cars:  They  are 
31  ft.  8  ins.  long  over  the  end  panels,  and  with  platforms 
4  ft.  6  ins.  long,  measure  42  ft.  4  ins.  over  the  buffers.  The 
latter  are  of  the  Brill  angle  iron  pattern.  The  width  of  the 
car  at  the  sills  is  7  ft.  8^  ins.,  and  the  width  over  all  8  ft. 
The  sides  of  this  car  are  to  some  extent  a  combination  of 

steam  and  electric  road  practice.  They  are  trussed  up- 
ward, and  have  truss  rods  below  very  much  as  in  the  ordi- 

nary steam  car  side.  In  paneling,  street  car  practice  has 
been  adopted  with  the  usual  longitudinal  panels  protected 

ELECTRIC   LOCOMOTIVE  WITH  TRAIN  OF  FREIGHT  CARS 

tary  converter  sub-station  will  be  erected  at  Tonawanda, 
taking  current  also  from  Niagara  Falls. 

From  the  starting  point  in  Buffalo  to  the  citv  limits  the 
cars  are  operated  by  current  from  the  Buffalo  Railway 

Company's  station.  The  new  converter  sub-station  at 
Tonawanda  will  feed  seven  miles  to  Lockport  and  half  way 
in  the  direction  of  Niagara  Falls  ,the  converters  at  Niagara 
Falls  feeding  half  way  back  to  Tonawanda.  The  arrange- 

ment will  be  such  that  the  Buffalo  &  Lockport  Railway 
system  can  give  current  to  or  take  it  from  the  system  of  the 
Buffalo  &  Niagara  Falls  Electric  Railway.  The  Lock- 
port  converter  station  will  then  feed  back  seven  miles  to 

Lockport,  and  supply  current  also  to  the  city  lines  in  Lock- 
port  itself. 

The  new  rolling  stock  consists  of  two  36-ton  electric 
locomotives,  supplied  by  the  General  Electric  Company, 
for  freight  service,  and  ten  electric  motor  cars  mounted  on 
eight  wheels  and  built  by  the  J.  G.  Brill  Company,  of  Phil- 

adelphia for  passenger  service. 
The  theory  of  handling  the  passenger  service  has  been 

entirely  changed  from  that  in  force  with  steam  traction. 

by  guard  and  window  rails.  The  panels  are  put  on  to  ribs 
in  the  usual  manner  and  lined  with  scrim  turned  up  on  the 
rails  and  posts.  The  sweep  of  the  post  is  small,  about  if 
ins.,  but  it  is  enough  for  the  purpose.  All  the  posts, 
which  are  if  ins.,  are  double  glued  together,  and  have 
a  |-in.  rod  passing  down  between  them.  These 
features  upon  the  ribs  and  posts  give  a  car  side  of  great 
strength,  and  at  the  same  time  it  is  very  light,  stiff  and 
durable.  The  roof  is  of  the  regular  street  car  type,  with 

trolley  board  in  the  center.  The  height  over  the  trolley 
board  is  12  ft.  The  height  to  the  under  side  of  the  sill  is 
35  ins.,  and  in  order  to  enable  a  single  step  to  be  used 
easily  the  platforms  are  dropped  10  ins.  below  the  floor  of 
the  car.  This,  with  a  14^-in.  rider,  enables  the  step  to  be 
brought  within  18  ins.  of  the  ground.  The  platforms  are 
enclosed  by  a  round-end  vestibule.  These  vestibules  have 

openings  on  the  diagonally  opposite  corners  of  the  cars. 

Hinged  doors,  which  fold  back  against  the  vestibules,  com- 
pletely enclose  the  platforms  when  so  desired.  Folding 

gates  are  also  provided.  These  turn  back  against  the 
outside  of  the  vestibule. 
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The  car  is  divided  into  two  compartments,  one  of  which, 
seating  twelve  persons,  is  used  for  smokers.  This  is  9  ft. 

2  ins.  long,  and  has  six  reversible  back  seats.  This  com- 
partment is  separated  from  the  remainder  of  the  car  by  a 

partition  having  glass  windows  on  each  side  of  the  sliding 
door;  in  the  other  compartment  there  are  fourteen  re- 

versible back  seats.  All  the  seats  have  spring  cushions, 
Hale  &  Kilburn  patented,  and  covered  with  woven  cane. 
The  aisles  are  fitted  with  grooved  hard  wood  floor  boards. 
The  floor  under  the  seats  is  left  smooth. 

The  head  linings  are  of  birch  veneers  decorated;  the  in- 

pletely  serve  the  purpose  of  a  steam  train,  maintaining  the 
high  speed  between  stations.  With  the  advantage  of  a 
light  weight  the  average  rate  will  probably  be  much  greater 
than  could  be  obtained  with  a  locomotive. 

The  baggage  and  passenger  combination  cars  present 
another  new  and  interesting  type  of  car  adapted  to  high 
speed  service.  They  have  a  passenger  compartment,  with 

a  seating-  capacity  of  twenty-eight  and  a  baggage  compart- 
ment Ti  ft.  10  ins.  long.  The  car  body  is  31  ft.  8  ins.  long 

over  the  end  panels,  7  ft.  8  ins.  wide  at  the  sills,  and  8  ft. 
wide  at  the  widest  point.    The  platforms  are  4  ft.  6  ins. 

PASSENGER  CAR 

side  finish  of  the  car  is  cherry  with  chipped  glass  beveled 
edges  in  the  ventilators.  The  windows  are  extra  large, 
and  have  an  upper  stationary  sash  in  addition  to  the  lower 
one,  which  drops.  The  cars  will  be  fitted  with  electric 
heaters,  a  small  one  under  each  seat,  and  also  push  buttons. 

All  the  cars  of  the  road  are  mounted  on  Perfect  trucks 

(Brill  No.  27).    By  their  use  a  wheel  with  a  2^-in.  tread 

long.  The  total  length  over  the  angle  iron  buffers  is  37 
ft.  10  ins.  This  length  provides  ample  seating  capacity, 

while  the  baggage  compartment  has  space  for  all  the  bag- 
gage likely  to  be  presented  at  any  one  time. 

Plated  sills  with  a  very  stiff  floor  frame  make  the  body  of 
the  car  light,  strong  and  very  stiff.  At  each  end  there  is  a 
round  end  vestibule  closed  on  one  side.    The  doors  of  the 

COMBINATION   PASSENGER  AND  BAGGAGE  CAR 

and  a  f-in.  flange  suitable  for  city  streets  can  be 
used.  It  must  be  understood  that  these  cars  are  also 
to  be  run  on  T  rails  at  a  speed  that  will  enable  them  to 

average  forty-five  or  fifty  miles  per  hour,  and  the  motors 
are  speeded  up  to  fifty-five  miles  per  hour.  Electric- 
brakes  are  provided  upon  coach  axle,  there  being  four 
motors  per  car.  The  discs  for  them  are  cast  upon  the 
wheels  themselves,  which  are  double  plate.  From  these 

features  it  will  be  seen  that  the  cars  are  designed  to  corn- 

vestibule  are  at  the  diagonally  opposite  corners.  They  are 
double,  and  fold  back  against  the  vestibule  wall.  The 
openings  are  also  closed  by  Brill  gates,  which  fold  outside, 
as  shown.  The  complete  housing  of  the  motorman  is  in 
direct  line  with  the  closed  cab  of  the  engineer,  who  is  in 
the  best  condition  to  exercise  all  his  faculties  when  best 

protected  from  the  weather. 

The  baggage  compartment  has  two  4-ft.  sliding"  doors 
on  each  side  of  the  car.    The  partition  between  the  bag- 
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gage  and  passenger  compartments  has  a  sliding  door.  The 
windows  in  this  partition  are  fitted  with  curtains.  The 
end  doors  of  the  cars  are  both  double,  and  slide.  The 
partition  is  of  cherry,  which  is  the  inside  finish  of  the 
passenger  compartment.  The  seats  are  similar  to  those 
in  the  smoking  compartment  cars,  just  described. 

Each  car  is  equipped  with  four  GE  57  (52  h.p.)motors, 
and  B8  controllers,  and  electric  brakes  are  employed.  The 
equipment  is  similar  to  that  on  the  new  cars  used  on  the 
long  distance  lines  of  the  North  Jersey  Street  Railway 
Company,  of  Newark,  N.  J.  The  weight  of  each  car 

loaded  is  from  twenty  to  twenty-five  tons. 
The  two  locomotives  have  been  built  for  the  purpose  of 

handling  the  freight  business  of  the  road  exclusively.  The 
road  being  a  feeder  to  the  main  Erie  system,  the  freight 

traffic  is  considerable.  To  haul  it,  therefore,  powerful  lo- 
comotives were  necessary,  and  in  them  the  General  Elec- 

INTERIOR  OF  TRANSFORMER  SUB-STATION 

trie  Company  has  incorporated  such  improvements  as  the 
actual  operation  of  its  locomotives  on  the  Baltimore  & 
Ohio  Railroad  and  the  Hoboken  Shore  Road  has  dictated. 

The  design  follows  closely  that  of  the  locomotives  just 
mentioned,  two  sloping  shields  being  placed  one  on  each 
side  of  a  central  cab,  the  whole  carried  on  two  swiveled 
trucks.  The  cab  frame  is  made  of  if  in.  x  if  in.  angles, 

covered  with  a  sheathing  of  -J-in.  iron. 
The  platform,  or  main  frame,  is  built  up  of  8-in.  chan- 

nels, running  the  entire  length  of  the  platform,  and  secure- 
ly riveted  to  cross  plates  at  the  ends  directly  over  the  center 

truck  bearings.  Heavy  oak  buffer  beams,  to  which  are 
attached  the  draw  heads  and  pilots,  are  secured  to  the  ends 

of  the  platform.  The  trucks  have  swing  bolsters,  sup- 
ported by  elliptical  springs,  and  the  truck  frames  are  built 

up  of  forged  and  rolled  iron  securely  bolted  and  riveted  to- 
gether, the  pedestals  being  made  of  cast  steel.  The  track 

proper  rests  on  coil  springs,  supported  by  equalizing  bars. 
The  wheels  are  36  ins.  in  diameter,  with  steel  rims  and  iron 
centers. 

The  locomotives  are  each  equipped  with  four  GE  55 
motors.  The  draw  bar  pull  at  full  speed  is  approximately 
3400  lbs.,  handling  a  340-ton  train  at  about  fifteen  miles  per 
hour.  The  motors  are  rated  each  at  about  160  h.p.  As 
the  maximum  speed  required  is  quite  low,  two  motors  are 
at  all  times  connected  in  series. 

The  controller  is  of  the  K-24  type,  with  cut-out  wiring 

modified  to  fit  the  special  requirements  of  the  equipment 
in  regard  to  speed.  Outside  of  the  resistance  points  only 
two  combinations  of  the  motors  are  possible,  the  first 

throwing  all  four  motors  in  series,  and  the  second  or  run- 
ning position,  placing  motors  No.  1  and  No.  3  in  series 

and  the  pair  in  multiple  with  motors  No.  2  and  No.  4, 
similarly  connected. 

The  locomotives  are  equipped  with  pneumatically  con- 
trolled trolleys.  With  this  arrangement  it  is  no  longer 

necessary  for  the  engineer  or  helper  to  leave  the  cab  to  re- 
place the  wheel  on  the  wire  or  reverse  the  trolley.  This  is 

effected  by  a  handle  conveniently  placed  over  the  engi- 
neer's head.  The  downward  motion  is  obtained  by  ad- 

mission of  air  to  a  cylinder,  the  piston  of  which  in  moving 

compresses  the  spring  holding  the  pole  in  place  when  run- 
ning. The  upward  motion  is  accomplished  by  the  spring 

and  the  movement  sideways  by  hand,  both  pole  and  handle 
being  on  a  swivel  plate.  The  views  of  the  locomotive  on 

page  535  were  taken  while  it  was  being  tested  at  Sche- 
nectady. Here,  for  convenience,  the  current  was  taken 

from  a  third  rail,  and  this  explains  the  absence  of  a  trolley 

pole. 

The  balance  of  the  equipment  consists  of  air-brakes,  air 
whistle  bell,  air  blast  sanding  device,  air  pump,  magnetic 

circuit  breaker,  magnetic  switch,  lightning  arrester,  elec- 
tric lights,  etc. 

The  following  are  some  of  the  dimensions: 
Length  over  all    32  ft. 

Height  of  cab  over  rails   12  " 
Distance  between  centers  of  trucks    13  " 
Wheel  base  (one  truck)    6  " Gage   4  ft.  8y2  in. 
Diameter  of  wheels   36  in. 
Complete  weight  of  locomotive   36  tons 

The  locomotives  have  already  been  subjected  to  several 
severe  tests.  They  are  specified  to  be  capable  of  hauling 
trains  of  300  tons  weight,  exclusive  of  the  locomotive, 
which,  estimating  the  average  car  at  thirty  tons,  would 
mean  a  train  of  ten  cars.  The  locomotives  have  already 

proved  themselves  equal  to  hauling  as  many  as  twenty- 
eight  loaded  freight  cars  at  the  specified  speed  of  fifteen 
miles  an  hour. 

The  transformation  of  this  line  from  steam  to  an  elec- 

trically operated  road  marks  an  important  step  in  the  em- 
ployment of  current  on  the  steam  road.  If,  in  its  opera- 

tion, it  successfully  attains  the  results  expected,  it  will  con- 
clusively prove  that  electricity  can  be  economically  applied 

to  the  operation  of  branches  and  feeders  of  steam  trunk 

line  systems.  It  would  be  too  much  to  expect  an  immedi- 
ate conversion  of  these  latter  main  lines  from  steam  opera- 

tion to  operation  by  electricity,  but  with  electric  locomo- 
tives and  motor  cars  profitably  carrying  on  both  freight 

and  passenger  traffic  on  their  feeders,  the  entering  wedge 
will  be  driven  still  further  and  the  ultimate  result  will  be  by 
so  much  nearer  of  attainment. 

Considerable  satisfaction  has  been  expressed  by  the  citi- 
zens of  Lockport  at  the  change  in  motive  power,  and  great 

credit  is  due  Messrs.  Caryl  Ely  and  Van  Horn  for  the 

initiative  which  has  brought  about  the  successful  installa- 
tion of  electricity  on  this  road. 

CHANGE  IN  BOSTON  PROGRAMME 

At  the  moment  of  going  to  press  the  announcement  is 

made  of  a  slight  change  in  the  programme  of  the  Account- 
ants' Convention.  R.  Lancaster  Williams,  treasurer  of  the 

Richmond  Traction  Company,  of  Richmond,  Va.,  will  lead 
the  informal  discussion  instead  of  S,  H.  Bennett,  of  At- 

lanta, as  announced  on  page  509, 
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DOUBLE  TRUCK  CARS  IN  NEW  YORK 

The  drawing  on  the  accompanying  inset  shows  plan, 
longitudinal  section  and  side  and  end  elevation  and  details 
of  the  standard  type  of  double  truck  closed  car  adopted  by 
the  Metropolitan  Street  Railway  Company,  of  New  York 
City,  as  built  by  the  J.  G.  Brill  Company.  (  )f  this  type  the 
company  has  several  hundred  in  operation  and  several 
hundred  in  course  of  construction.  The  car  is  28  ft.  long 
over  end  panels  and  36  ft.  over  dashers.  The  width  of  the 
car  at  sills  over  panels  is  6  ft.  6  ins.  and  at  belt  rails  is  7  ft. 
6  ins.  with  6  in.  sweep  of  post.  There  are  on  each  side  ten 
windows,  which  are  provided  with  Stephenson  metal  sash 

stiles;  the  sash  are  glazed  with  Chances'  English  "26  oz." 
glass.  The  car  has  pantasote  curtains  on  the  inside, 
mounted  on  Hartshorn  rollers  and  Acme  fixtures,  and 

there  are  lazy  tong  gates  at  each  opening  of  platform. 
Each  end  of  the  car  is  fitted  with  Sterling  brakes,  Milieu 
patent.  The  sides  and  hoods  are  fitted  with  Milieu  patent 
reversible  signs  controlled  by  beveled  gear  and  operated 
from  the  interior  of  the  car  or  underneath  the  hood.  The 

interior  finish  is  in  selected  silver  white  ash,  and  is  en- 
tirely free  from  specks,  streaks  or  dark  spots.  The  seats 

are  longitudinal,  of  three-ply  veneer  covered  with  the 
Broadway  standard  pattern  of  wilton  carpet.  The  car  has 
maple  veneer  ceilings,  and  is  without  any  striping  or 
decoration.  The  car  is  fitted  with  Sterling  No.  1  register 
of  the  Broadway  pattern,  and  also  Sterling  rod  ringing 

devices.  The  car  has  Brill's  patented  angle  iron  bumper 
and  the  Broadway  standard  draw  bar,  Brill's  patented 
ratchet  brake  handle  and  patented  alarm  gong  and  Sterling 
sand  box. 

The  side  posts  are  of  2-in.  ash,  and  the  floors  are  covered 
with  diamond  pattern  of  mats.  The  doors  are  of  the  twin 
operating  type.  For  stiffening  the  side  framing  of  these 
cars  the  Brill  Company  has  incorporated  in  their  construc- 

tion three  systems  of  trussing,  the  regular  underrunning 
truss  rods  to  hold  up  the  center  of  the  car,  the  horizontal 

truss  planks  of  if  ins.  thick  along  each  side  and  under- 
neath the  seats,  and  gained  at  every  post  and  halted  into 

the  corner  posts,  so  as  to  strengthen  the  ends  and  centers. 

In  addition  to  these  two  systems  of  trusses  there  is  an  over- 
hanging truss  rod  to  prevent  the  ends  sagging,  and  there 

is  also  a  flat  bar  of  iron  i-|  in.  x  Jt  in.  with  rounded  ends, 
which  is  let  into  every  post  and  held  in  position  by  small 
castings  and  screws;  the  rounded  ends  are  then  passed 
through  the  end  corner  posts  with  sunken  washers  on  the 
outside.  The  object  of  this  is  to  further  strengthen  the 
sides  and  prevent  the  opening  of  any  joints  at  the  belt  rail. 
The  cars  are  painted  a  standard  color,  striping  and  let- 

tering, and  are  mounted  on  Brill  Eureka  Maximum  Trac- 
tion pivotal  trucks.  These  trucks  have  a  4-ft.  wheel  base 

with  30-in.  driving  wheel  and  20-in.  trail  wheels,  and  are  of 

the  New  York  Car  Wheel  Company's  make.  The  brakes 
are  so  arranged  that  the  power  is  applied  to  the  wheels  in 
accordance  with  the  amount  of  weight  set  on  them.  The 
boxes  are  of  the  Brill  dust  and  oil  tight  type,  and  the  side 
frames  are  steel  castings  without  bolts,  nuts  and  rivets, 
except  for  the  cross  pieces. 

The  value  of  the  maximum  traction  truck  is  particularly 
well  illustrated  in  the  service  of  the  Metropolitan  Street 
Railway  Company.  The  two  prime  requisites  are  ample 
propulsive  power  with  two  motors  to  a  car  and,  a  low  car 
body.  The  truck  used  brings  the  body  down  to  the  lowest 
point,  and  while  securing  an  exceedingly  steady  motion  to 
the  car  body,  provides  all  the  adhesion  necessarv  for  rapid 
acceleration  and  high  speed;  at  the  same  time  ample  space 
is  provided  for  the  motor.  The  trucks  are  also,  it  is 
claimed,  soft  on  the  rails,  giving  much  less  wear  to  the 

roadbed  than  a  much  heavier  body  on  four  wheels.  A 
particularly  useful  feature  is  the  fact  that  the  braking  power 
is  so  arranged  as  to  be  in  proportion  to  the  amount  of 
weight  on  the  wheels,  a  feature  which  prevents  the  wheels 
from  skidding.  This  is  a  particularly  desirable  feature,  as 
the  Milieu  brake,  or  the  brake  employed,  has  exceptional 
power  and  rapidity  of  action,  and  by  this  feature  of  the 
brake  rigging  the  full  pow  er  of  the  brake  can  be  obtained 
without  danger. 

 »♦«  
POWER  CONSUMPTION  IN  RAPID  TRANSIT 

SERVICE 

BY  A.  H.  ARMSTRONG 

The  August  issue  of  the  Street  Railway  Journal 
contains  an  article  by  Mr.  Carus-Wilson  giving  some 
views  of  the  comparative  efficiency  of  different  methods  of 
train  acceleration.  The  article  is  intended  as  a  criticism 

of  a  paper  on  the  same  subject  appearing  in  the  June  issue 

of  the  Journal,  but  Mr.  Carus-Wilson  evidently  does  not 
clearly  understand  the  basis  upon  which  the  paper  was 
written ;  that  is,  the  consideration  of  only  the  actual  energy 
output  of  the  motive  power. 

Energy  values  throughout  are  net;  that  is,  no  account 
is  taken  of  losses  occurring  in  whatever  motive  power  may 
be  used  and  its  method  of  control.  Thus  the  problem  as 
worked  out  was  a  purely  mechanical  one,  and  while  many 
electrical  terms  were  used  in  bringing  out  the  various 
points,  yet  the  results  were  not  limited  in  any  way  to 
electric  motors  as  a  source  of  power.  Thus  the  introduc- 

tion into  the  discussion,  by  Mr.  Carus-Wilson,  of  the  losses 
occurring  in  the  series  parallel  control  of  electric  motors 
during  the  accelerating  of  a  train  is  entirely  outside  the 

scope  of  the  paper  and  the  results  which  he  derives  there- 
from, even  if  they  were  not  misleading,  could  in  no  way  be 

taken  as  pertinent  to  the  original  paper. 

For  instance,  the  June  paper,  far  from  advocating  the 
constant  rate  of  acceleration  as  requiring  the  least  energy 

expenditure,  adopted  this  method  as  being  the  only  one 
applying  to  different  motive  powers  in  general.  If  the 
electric  motor  were  adopted  as  the  motive  power  to  dis- 

cuss, a  due  amount  of  acceleration  upon  the  motor  curve 
would  have  proven  much  more  efficient  than  the  constant 
accelerating  rate,  both  in  regard  to  energy  input  and  also 
motor  capacity. 

If,  further,  the  discussion  of  motor  control  had  been 

taken  up,  the  series  parallel  method  of  control  would  not 

have  been  limited  to  motors  having  la  R  losses  only,  as 

is  done  in  Mr.  Carus-Wilson's  remarks,  but  due  consider- 
ation would  have  been  paid  to  the  excessive  core  loss  and 

gear  loss  resulting  from  constant  speed  running. 

By  leaving  out  these  light  load  losses  Mr.  Carus-Wilson 
has  made  out  a  very  fair  case,  but  if  all  the  losses  occurring 

in  the  practical  operation  of  a  train  by  electric  motors  had 
been  discussed,  it  would  have  been  found  that  not  only  is 

the  coasting  method  of  train  acceleration  more  efficient 

in  energy  expenditure,  but  in  input  energy  as  well.  This 

comparison  I  have  brought  out  more  fully  in  a  paper  pre- 
sented before  the  American  Institute  of  Electrical  Engin- 

eers, taking  up  also  the  effect  of  series  parallel  control 

upon  the  train  input. 
The  remarks  made  concerning  an  increase  of  30  per  cent 

in  motor  capacity  for  acceleration  with  coasting  are  ob- 
viously  untrue,  being  based  upon  T  R  losses  alone  and 

neglecting  entirely  the  core  loss. 
In  conclusion  it  may  be  pointed  out  that  in  general  the 

method  of  acceleration  permitting  the  minimum  speed  at 

which  brakes  are  applied  requires  the  least  energy  input, 
other  conditions  being  equal. 
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RECENT  ELECTRIC  CONSTRUCTION  OE  THE  NEW 
YORK.  NEW  HAVEN  &  HARTEORD 

RAILROAD  COMPANY 

BY  N.  H.  HEFT 

About  a  year  ago  I  described  in  tbe  columns  of  the 
Street  Railway  Journal  the  electric  railway  installation 
made  by  the  New  York,  New  Haven  &  Hartford  Railroad 

Company  between  Hartford  and  New  Britain,  and  at  Nan- 
tasket  Beach.  At  that  time  the  third  rail  method  of  con- 

ducting" the  current  to  the  car  had  been  in  use  by  us  only 
a  short  time,  and  its  practical  value  was  to  a  certain  extent 
undefined.  During  the  last  year,  however,  we  have  had 
no  reason  to  alter  our  opinion  as  to  the  merits  of  electric 
traction  by  the  third  rail,  and  to  its  economy  over  steam 
traction  under  certain  conditions,  and,  although  certain 

changes  have  been  made  in  minor  details  in  the  system  em- 
ployed, it  remains  practically  the  same  as  a  year  ago.  The 

changes  made  have  been  principally  in  the  rolling  stock, 
as  will  be  described  later. 

The  additions  to  the  electric  railway  equipment  of  the 

4.  The  Stamford  to  New  Canaan  branch,  length  eight 
miles.  This  is  a  single  track  road,  formerly  operated  by 
steam  power,  and  has  its  southern  terminus  at  the  main 
line  station  at  Stamford.  The  grade  for  three  miles  is  91 
ft.  to  the  mile.  The  former  service  was  supplied  by 
one  train,  which  connected  with  all  the  main  line  trains 
stopping  at  Stamford,  and  this  same  service  is  now  given 
by  an  electric  train  consisting  of  one  motor  car  and  usually 
a  trail  car.  On  Sunday  afternoon,  however,  two  trains  are 
in  service.  The  schedule  on  Sunday  is  hourly  from  8  A. 

M.  to  1  F.  M.;  then  half-hourly  to  8  P.  M.;  then  hourly  to 
10:30  P.  M.  This  line  comprises  the  most  important  elec- 

tric extension  made  by  the  New  Haven  system  during  the 
last  year,  and  I  will  therefore  discuss  its  novel  features. 

The  motor  cars  are  of  the  combination  passenger  and 

baggage  type,  as  shown  in  Fig.  1 .  They  were  built  by  the 
Jackson  &  Sharp  Company,  of  Wilmington,  Del.,  and 

have  30-ft.  bodies  divided  into  a  10-ft.  baggage  and  20-ft. 
passenger  compartment.  The  former  is  equipped  with  a 
folding  seat,  which  can  be  used  for  smokers,  or  can  be 
folded  up.  The  regular  passenger  compartment  is 
equipped  with  Hale  &  Kiburn  walkover  seats,  upholstered 

FIG.  1.— TRAIN  OF  ELECTRIC  CARS  AT  STAMFORD  STATION,  N    Y.,  N.  H.  &  H.  R.R.  CO. 

New  York,  New  Haven  &  Hartford  Railroad  Company, 
which  have  been  made  since  July  1,  1897,  have  been: 

1.  An  extension  of  the  Hartford  and  New  Britain  third 

rail  system  from  New  Britain  to  Bristol  and  extending 
through  Cooks,  Plainville  and  Forestville,  a  distance  of 

8.8  miles.  The  track  equipped  is  part  of  the  old  New  Eng- 
land Railroad,  now  the  Highland  Division  of  the  New 

Haven  system.  The  service  between  Bristol  and  Hartford 
is  conducted  by  three  regular  trains,  which  run  half  hourly 
between  New  Britain  and  Hartford,  and  hourly  between 
New  Britain  and  Bristol.  The  construction  between  New 

Britain  and  Bristol  is  the  third  rail,  the  same  as  that  be- 
tween Hartford  and  New  Britain,  and  passenger  cars  only 

are  run.  The  electric  cars  are  confined  to  one  track,  and 

the  steam  cars  to  the  other  track  of  what  was  formerly  a 
double  track  steam  line. 

2.  The  electric  equipment  of  the  connecting  spur,  two 
and  one-half  miles  in  length,  between  New  Britain  and 
Berlin.  No  steam  trains  are  used  on  this  line  except 
freight  trains,  and  occasionally  the  electric  motor  cars  haul 
freight  cars.    The  third  rail  system  is  in  use. 

3.  An  extension  of  the  Nantasket  Beach  system  from 
East  Weymouth  to  Braintree,  a  distance  of  4.4  miles.  This 
is  a  double  track  road,  both  tracks  being  equipped  with  the 
same  third  rail  system  employed  on  the  Nantasket  Beach 
line.    The  same  rolling  stock  is  also  used. 

in  rattan,  and  has  a  total  seating  capacity  for  twenty-eight 
passengers.  The  interior  finish  is  in  mahogany.  The 
cars  are  equipped  with  4  ft.  6  in.  vestibules.  The  motor 
cars  are  fitted  with  Christensen  independent  air  pumps,  en- 

gineers' valve  and  tank  and  Westinghouse  jam  cylinders 
and  triple  valves. 

The  trail  cars,  which  were  also  built  by  the  Jackson  & 

Sharp  Company,  are  37  ft.  long  over  all,  with  3-ft.  plat- 
forms. They  are  fitted  with  ten  reversible  and  two  perma- 

nent benches,  are  finished  in  ash  and  cherry,  and  are  fitted 
with  duck  curtains,  which  can  be  drawn  down  below  the 
seat. 

The  motor  cars  are  mounted  on  a  new  type  of  truck, 
built  by  the  Baldwin  Locomotive  Works,  and  known  as 
the  Heft  Electric  truck.  The  main  points  considered  in 
the  design  of  this  truck  were  (a)  simplicity  of  arrangement, 
and  (b)  facility  in  inspecting  or  removing  motors.  The 
truck  has  a  steel  frame  throughout.  The  transom  has  a 
side  play  of  2.\  ins.  at  each  end.  A  spring  plank,  which 
supports  it,  is  arched  in  the  center  to  allow  plenty  of  room 
for  the  suspension  bars  which  carry  the  third  rail  shoe, 
which  is  attached  to  the  truck.  There  are  no  outside  brake 
beams  to  interfere  with  easy  access  to  the  motors,  and  the 
brake  rods  are  so  arranged  that  slack  in  the  brake  rigging 
can  be  taken  up  not  only  at  the  end  of  the  rod,  but  also 
with  a  turn  buckle  placed  at  the  center  of  the  rod.  The 
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pilot  brace  is  so  arranged  that  it  can  be  lifted  up  by  the 
removal  of  a  bolt,  allowing  an  inspector  to  get  at  the  motor 
boxes  or  motors  readily. 

The  entire  upper  half  of  the  truck  can  be  removed  very 
quickly  from  the  lower  part,  including  the  wheels  and 
axles,    motors,    side    suspension    bars.    All  that  is  re- 

gearing  is  2.47  to  T ,  which  gives  a  car  speed  of  about 
twenty-three  miles  per  hour  when  ascending  the  i.2  per 
cent  maximum  grade,  or  forty  miles  per  hour  on  level 
track. 

The  overhead  trolley  construction  is  used,  bracket  con- 
struction being  employed  for  the  greated  part  throughout 

FIG.  2.— FRONT  END  VIEW  OF  TRUCK 

FIG.  4. — TRUCK  WITH   UPPER  HALF  RAISED 

quired  is  to  remove  four  thimble  bolts  under  the  pedestals, 
take  out  the  cotter  pins  connecting  the  brake  rods  to  the 
brake  levers,  and  disconnect  the  motor  cables.  The  motor 

connections  are  made  through  a  junction  box,  so  tha:  they 
can  be  disconnected  as  quickly  as  disconnecting  a  hose 
cable. 

The  motor  spring  suspension  is  entirely  separate  from 
the  car  spring  system,  the  motors  being  suspended  on 
separate  side  bars,  as  shown  in  Eig.  4.  This  enables  the 

traffic  manager  to  graduate  the  system  of  springs  support- 
ing the  car  body  to  any  extent  desired,  making  a  very 

easy  riding  car.  The  front  of  the  motor  casing  is  fitted  with 
lugs  above  and  below  the  transom  bar,  so  that  in  case 
of  a  break  in  the  motor  suspension  liar  the  motors  will  be 
caught  on  the  transom,  thus  preventing  derailment.  The 

connection  of  the  axles  by  the  side  bars,  carrying  the  mo- 
tors, are  independent  of  the  upper  part  of  the  truck,  and 

will  keep  the  axles  in  parallel  after  the  upper  part  has  been 
raised,  as  shown  in  Fig.  4.  The  work  of  changing  the 
motors  is  then  an  easy  task,  and  one  which  two  men  can 
do  in  fifteen  minutes  at  the  most  with  a  proper  hoist. 

Hollow,  open  hearth,  steel  axles  are  used  tor  greater 
strength.  These  axles  have  a  diameter  of  8  in.  at  the  gear 

wheel  fit,  6-J-  in.  at  the  wheel  fit,  6|  in.  at  the  motor  box  fit, 
and  have  journals  5^  in.  x  9  in.  The  diameter  of  the 
hole  in  the  axle  is  i-J-  in.  The  wheels  are  of  the  Vauclain 
composite  type,  with  wrought  iron  centers  and  steel  tires. 

The  motors  used  are  of  the  new  G.  E.  "55"  type, known  as  the  New  York,  New  Haven  &  Hartford 
Railroad  motor,  rated  at  about  175  h.p.  each.    The  ratio  of 

FIG.  3.— REAR  END  VIEW  OF  TRUCK 

tlie  line,  except  at  the  Stamford  terminal,  where  span  wires 
are  employed.  The  trolley  was  adopted  in  place  of  the 
third  rail  on  this  section  to  make  it  possible  to  operate  the 
cars  on  the  ordinary  street  railway  of  the  Stamford  Street 

Railway  Company,  whose  tracks  are  used  for  a  short  dis- 

'  Street  Ry.  Jf.iirnrd 

FIG.  5.— PLAN  AND  SIDE  ELEVATION  OF  BOND 

Street  Ry.  Journal 

FIG.  6.— BONDING  TOOL 

tance  in  Stamford  in  making  a  loop  between  the  eastbound 
and  westbound  stations  of  the  New  Canaan  Branch,  and 
also  to  make  it  possible  for  the  Stamford  cars  to  operate 
on  the  New  Canaan  Branch  if  necessary.  The  trolley 
wheel  is  similar  to  that  employed  on  the  overhead  section 
of  the  Nantasket  Beach  road,  and  has  a  flat  tread  with 

straight  flanges.  No  difficulty  has  been  experienced  in 
keeping  the  trolley  on  the  wire,  and  in  descending  the 
grade  from  New  Canaan  to  Stamford,  where  the  speed  of 

the  cars  frequently  reaches  fifty  miles  an  hour,  no  atten- 
tion is  paid  to  the  trolleys.    The  trolley  wire  is  No.  000 



542 

and  No.  oooo,  with  long  soldered  ears  and  flexible  brack- 
ets. No  overhead  frogs  are  used  in  the  line,  and  at  the 

turnout  at  Springdale  a  separate  trolley  wire  is  employed 
and  the  trolley  is  shifted  from  one  wire  to  the  other  as  the 
siding  is  made.  With  a  little  practice  the  employees  have 
learned  to  do  this  without  stopping  the  car. 

Great  care  has  been  exercised  to  secure  a  return  circuit 

of  low  conductivity,  and  each  joint  is  bonded  with  two 
bonds,  each  having  a  section  of  275,000  cm.  The  type 
of  bond  used  is  similar  to  that  employed  by  the  New  York, 
New  Haven  &  Hartford  Railroad  Company  elsewhere,  and 

is  shown  in  Fig.  5.  It  consists  of  a  leaf  bond  with  "crown 
terminals,"  and  is  applied  underneath  the  base  of  the  rail, 
to  which  it  is  attached  by  means  of  the  tool  shown  in  Fig. 
6,  which  forces  the  drift  pin  of  the  size  shown  through  the 
aperture  in  the  bond  terminal,  after  which  the  bond  head, 
which  is  countersunk,  is  set  by  hammer  around  the  edge 
of  the  drift  pin  to  prevent  the  latter  from  working  loose. 
The  poles  are  of  octagonal  yellow  pine,  8  in.  at  top  and  10 

in.  at  the  butt,  and  30  ft.  to  33  ft.  long. 
Near  the  Stamford  terminus  of  the  road  the  electric  line 

runs  parallel  with  the  steam  railroad  line  for  a  distance  of 
about  two  miles,  but  no  interference  has  been  noticed 

here  of  the  electric  railway  return  circuit  with  the  electric 
block  signal  system  used  on  the  main  line.  To  guard 

against  any  possible  danger  from  this  source  the  two  cross- 
overs between  the  electric  railway  tracks  and  the  steam 

railroad  tracks  arc  insulated  at  the  joints. 

Each  train  carries  three  employees — a  motorman,  a  con- 
ductor and  a  brakeman,  the  latter  being  necessary  on  ac- 

count of  the  large  amount  of  baggage  carried. 
Power  is  taken  from  the  Stamford  power  station,  in 

which  are  two  Green  single,  non-condensing  engines  22 
ins.  x  36  ins.,  each  district  connected  to  a  300-k.w.  General 
Electric  generator.  Return  tubular  boilers  are  employed, 
and  sparks  are  used  as  fuel. 

CONVERSION  OF  THE  EDINBURGH  HORSE  TRAM- 
WAY SYSTEM  INTO  CABEE  TRACTION* 

BY  W.  N.  COLAM 

In  1890  the  cable  system  in  Edinburgh  was  in  its  infancy,  as  the 
second  line  built  had  only  been  opened  to  the  public  in  the  month 
of  February  of  that  year,  and  the  first  line  in  January,  1888.  The 
information  available  at  that  time  as  to  the  operating  costs  was 
not  reliable,  because  the  lines  had  not  been  at  work  long  enough 
to  ascertain  how  far  the  working  costs  would  be  increased  after 
the  lines  and  machinery  had  been  in  use  for  some  years.  This 
can  now  be  given  without  any  dubiety  from  the  regular  balance 
sheets  for  the  last  iOl/2  years  up  to  the  date  when  the  Corporation 
of  Edinburgh  bought  up  the  lines  at  a  price  which  yielded  a  profit 
over  the  original  cost  of  construction  of  about  30  per  cent. 
The  conditions  under  which  these  lines  have  been  compelled  to 

operate  cannot  be  considered  conducive  to  the  best  financial  re- 
sults for  either  receipts  or  expenditure,  for  the  following  among 

other  reasons: 
(1)  The  maximum  speed  was  limited  to  six  miles  per  hour  when 

the  system  was  inaugurated,  mainly  because  it  was  something 
new,  and  has  not  since  been  raised  because  in  the  hilly  district 
perhaps  slow  speed  is  not  so  noticeable. 

(2)  No  Sunday  traffic  on  tramways  has  been  permitted. 
(3)  The  routes  are  most  exceptionally  hilly. 
(4)  The  ends  of  the  routes  are  not  built  over,  and  lead  nowhere 

in  particular. 
(5)  The  engines  are  high-pressure  non-condensing,  working  at 

low  pressure  of  steam. 
(6)  There  are  no  economizer  means  of  utilizing  the  gases  nor 

feed-water  heaters. 
(7)  The  whole  managerial  department  was  in  London,  which 

necessitated  heavy  traveling  expenses. 
Notwithstanding  the  unfair  limitation  in  speed  and  other  draw- 

*  Paper  read  before  the  Incorporated  Association  of  Municipal  and County  Engineers 
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backs,  the  results  have  been  eminently  satisfactory,  as  will  be  seen 
from  the  following  statement  (Table  No.  1 )  made  from  a  com- 

parison of  results  in  1890  with  the  last  year  of  the  company's working  in  1896: 
TABLE  No.  1. 

Year. Motive 
Power. 

Main- 

tenance. Total. 
Car  Miles. 

Passen- 

gers. 

1890   
£1279 1180 £2219 

2710 

£349H 

3890 
222,822 
376,725 2,582,1120 

3,7 15,989 Increase,  per  cent .. 

Decrease,  per  cent. 
22.12 

1 1 .23 09.0G 
43.K8 

7.74 

Note — The  Motive  Power  includes  wages,  coals,  oil  tar,  waste,  water  and  engine room  requirements.    Maintenance  is  for  road,  cars  and  plant. 
The  tabulated  results  of  No.  1  must  be  somewhat  puzzling  to 

the  uninitiated  in  cable  haulage,  because,  when  analyzed,  they 
show  that  although  the  mileage  has  been  increased  69.06  per  cent, 
and  the  number  of  passengers  carried  increased  43.88  per  cent, 
the  cost  of  motive  power,  instead  of  being  greater,  happened  to 
be  less.  The  reduction  in  cost  of  motive  power  has  been  due  to 
improvements  and  a  slight  reduction  in  the  price  of  coal,  and  the 
reason  for  no  increase  is  that  the  loads  up  and  down  balanced 
on  an  average.  These  figures  once  more  prove  that  cable  haulage 
is  able  to  enormously  increase  its  car  service,  and  so  provide  for 
the  future  without  appreciable  increase  in  its  working  expenses. 

It  will  be  observed  from  the  returns  that,  whereas  the  number 
of  passengers  only  increased  43.88  per  cent,  the  car  mileage  in- 

creased 69.06  per  cent.  This  is  most  important  to  note,  because 
it  points  to  a  factor  peculiar  to  cable  haulage.  It  is  directly  in 
the  interests  of  the  management  to  improve  the  service  of  cars 
beyond  even  the  requirements  of  the  public,  because,  beyond  the 
wages  of  the  drivers  and  conductors,  very  little  extra  is  incurred  in 
placing  each  additional  car  on  the  line. 

Even  more  satisfactory  results  than  are  shown  in  Table  No.  1 
were  recorded  on  one  of  the  cable  lines  during  a  week  of  greatly 
augmented  traffic,  and  the  author  now  presents  these  figures, 
believing  them  to  show  the  most  unique  results  for  the  conditions 
of  operating  which  have  ever  been  obtained  in  tramway  practice 
in  Great  Britain.  The  ordinary  weekly  working  expenses  given 
in  the  table  was  arrived  at  by  a  division  of  the  yearly  certified 
accounts  of  fifty-two  weeks,  and  the  increased  cost  of  operating 
was  carefully  checked  during  the  week,  and  was  mostly  due  to 
wages  and  gratuities  given  to  the  men  and  inspectors  for  close 
attention  to  their  duties. 

TABLE  No.  2. 

Year  1893. 

No
. 
 of 
 

Car
s. 

Mi
le
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Cai
s. 

c  . 

£<* 

■v  2 

f-c   ™  U 

Co
st
  Per

 

To
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 Mi
le
 

in 
 

Pen
ce.

 

Tot
al 

Rec
eip

ts.
 

oi 

I* 

n  x 

W 

£75 

07 

Show  week,  24th  to  29ih  July. 
Ordinary  week.    Av.  4  weeks. 

Increase,  per  cent..  
Decrease,  per  cent  

47 
30 

3395 2514 113  663 

27,541 
7.14 
5.75 

.75 

1.11 £408 
114 

31 

35 

309 

24 

311 

12 

33 

Table  2  shows  that  with  the  same  fares  a  cable  tramway  was 
able  to  increase  its  receipts  311  per  cent  by  a  rise  of  working  ex- 

penses of  12  per  cent  only. 
That  by  quickening  the  service  of  cars  by  1%  minutes,  when 

the  traffic  would  warrant  it,  the  working  expenses  per  car  mile  run 
were  reduced  -}4d. 

That  the  tons  hauled  per  mile  increased  24  per  cent,  and  the  cost 
of  hauling  a  ton  mile  was  reduced  33  per  cent.  This  is  elasticity 
in  the  right  direction  and  the  author  is  of  opinion  that  local 
authorities  and  tramway  companies  too  often  make  the  mistake 
of  not  thoroughly  arriving  at  sound  conclusions  as  to  the  elasticity 
of  a  mode  of  traction  in  this  direction  when  considering  the 
initial  cost  of  systems  under  scrutiny. 

The  last  return  of  the  company's  working  showed  that  the  cost 
per  car  mile,  including  every  charge  possible,  excepting  depreciation 
and  interest  on  capital,  was  5.2  pence,  notwithstanding  the  re- 

striction on  speed  and  the  severe  hills,  etc.  The  receipts  per  car 
mile  had  only  been  10.13  pence,  which  was  just  about  what  the 
cost  per  car  mile  run  has  been  on  the  horse  system  of  Edinburgh. 
The  foregoing  facts  conclusively  prove  that  the  lines  have  been 
a  great  success  financially,  and  the  fact  of  the  Corporation  of 
Edinburgh  still  favoring  cable  should  be  sufficient  authority  for 
the  statement  that  mechanically  they  have  met  with  public  ap- 

proval. 
The  Corporation  of  Edinburgh  has  purchased  all  the  tramways 

within  the  limits  of  the  borough,  and  they  have  leased  the  work- 
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ing  to  a  company  for  twenty-one  years,  the  company  agreeing  as 
follows: 

(1)  To  pay  interest  of  7  per  cent  upon  the  price  paid  by  the 
Corporation  for  old  lines,  and  the  same  rate  of  interest  upon  all 
sums  of  money  expended  by  the  Corporation  in  converting  to 
any  form  of  mechanical  traction  they  choose. 
They  also  agree  to  set  by  each  year  a  fixed  sum  of  money 

sufficient  to  return  the  capital  of  the  lessees,  and  to  insure  the 
tramway  lines  and  other  works  being  left  in  a  thoroughly  good 
condition  when  the  lease  expires. 

(2)  To  pay  the  cost  of  maintaining  the  tramway  tracks  and 
other  works. 

(3)  To  reduce  the  hours  of  workmen  as  desired  by  the  Cor- 
poration. 

(4)  To  pay  3  per  cent  upon  sums  expended  by  Corporation  in 
reconstruction  until  the  lines  are  finished. 
The  Corporation,  by  borrowing  the  necessary  money  for  the 

purchase  and  construction  of  lines  at  2l/2  per  cent,  and  by  getting 
7  per  cent  from  the  lessees,  will  be  able  to  write  off  the  cost  of 
the  tramway  system  within  the  terms  of  the  lease.  The  author 
thinks  that  the  Corporation  is  to  be  congratulated  upon  the 
arrangement  made,  and  suggests  that  those  who  advocate  munici- 

pal working  of  tramways  might  consider  the  Edinburgh  arrange- 
ment worthy  of  favorable  reflection. 

Before  entering  upon  descriptive  matter  it  may  be  of  primary 
interest  to  give  what  the  author  believes  to  have  been  some  of 

the  Corporation's  reasons  for  adopting  cable  haulage  in  prefer- 
ence to  other  mechanical  powers  which  have  found  favor  else- 

where. 
First  of  all  it  must  be  stated  that  the  original  lines  were  self- 

contained  and  were  in  no  measure  the  inducement  for  extending 
the  system  for  the  preservation  of  continuity. 

Secondly.  The  overhead  wire  system  of  electricity,  which  was 
the  only  other  system  reported  as  being  anything  like  a  financial 
success,  was  not  entertained  in  Edinburgh  because  of  its  interfer- 

ence with  the  amenties  of  the  city. 
Thirdly.  Because  the  contour  of  the  city  is  peculiar  in  being 

exceptionally  hilly,  and  where  so  many  hills  exist  in  a  city  it  is 
of  paramount  that  the  speed  ascending  hills  shall  not  be  less  than 
that  attainable  on  level  portions  of  the  routes. 

Fourthly.  The  buildings  limit  line  of  the  city  is  more  markedly 
defined  than  in  most  cities. 

Fifthly.  The  cable  system  in  Birmingham,  London  and  Edin- 
burgh had  placed  the  fact  beyond  a  doubt  that  the  Corporation 

could  treat  for  a  lessee  with  full  knowledge  of  what  would  be  an 
approximate  working  cost  per  car  mile  with  the  cable  system, 
whereas  by  any  other  system  which  could  be  in  any  way  considered 
no  such  reliable  information  was  available,  particularly  from  ex- 

perience of  operating  under  British  Board  of  Trade  Regulations. 

Further,  it  is  within  the  author's  knowledge  that  eminent  electrical 
opinion  has  been  given  that  Edinburgh  is  not  a  suitable  place  for 
electrical  traction  in  any  form. 

Table  3  gives  the  miles  of  lines  within  these  respective  districts 
reduced  to  single  track  of  tramway. 

TABLE  No.  3. 

M  iles  of 
Double  Track. 

Miles  of 
Single  Track. 

Reduced  to  Miles 
of  Single  Track. 

Kdinburgh  ._  _  19.004 2  110 
3.165 

83.879 

700 

]i~o 

870 
38.708 

4.2'0 

4.5(H) 

47.488 

Portobello  

Total  _  

Throughout  the  system  there  will  exist  nearly  all  conditions 
of  tramway  operating  which  are  to  be  met  with  in  ordinary 
practice.  For  instance,  the  grades  are  as  high  as  one  in  eleven, 

there  are  right  angle  branches,  "S"  junctions  and  compound 
triangular  junctions  to  be  worked.  Single  lines  of  track  with 
passing  places  are  not  common,  but  at  places  arc  required.  Cross 
traffic,  where  cables  cross  each  other,  have  also  to  be  dealt  with. 
Bridges  and  cellars  have  already  been  crossed  by  the  cable  con- 

struction in  Edinburgh,  when  clearances  of  14  ins.  only  from  the 
surfaces  of  the  roads  have  been  available,  and  lastly,  an  arrange- 

ment for  crossing  a  swing  bridge  in  the  Leith  District  has  been 
designed.  Arrangements  are  made  by  which  the  traffic  can  be 
returned  (or  short  circuited)  through  turn  outs  when  the  man- 

agement considers  it  will  be  advisable  during  parts  of  the  day 
to  provide  an  augmented  service  of  cars  short  of  the  terminus  of 
the  route,  and  such  provision  is  also  made  for  isolating  a  cable 
section  where  a  block  may  occur. 
The  general  speed  of  cars  throughout  the  Edinburgh  District 

is  to  be  eight  miles  per  hour,  but  passing  round  important  corners 
and  over  congested  crossings,  the  drivers  of  cars  will  not  be  able 

to  acquire  a  higher  speed  than  four  miles  per  hour,  and  they  will 
be  able  to  go  as  much  slower  than  four  miles  as  may  be  required. 
Provision  is  being  made  to  increase  the  maximum  speeds  when 
the  Board  of  Trade  may  give  permission.  In  the  outlying  district 
of  Portobello  it  is  expected  that  tin-  Board  of  Trade  will  raise 
110  objection  to  nine  miles. 

The  track  rails  are  of  the  usual  type  now  common  for  tramways, 
and  are        ins.  deep,  weighing  83  lbs.  to  the  yard. 

The  tests  of  4-'  to  44  tons  per  square  inch  for  tensile,  15  to  20 
per  cent  on  X  ins.  for  elongation,  and  40  to  45  per  cent  contraction, 
called  for  in  the  specification,  was  objected  to  by  British  manu- 

facturers, but  the  engineers  are  pleased  to  report  that  the  effort 
was  made,  and  the  tests  were  fully  obtained,  with  the  result  that 
extremely  hard  and  yet  tough  rails  have  been  laid  in  the  system. 
The  slot  rails  weigh  48  lbs.  per  yard,  and  are  of  a  somewhat 

milder  steel  than  the  track  rails,  the  tensile  asked  for  being  39  tons 
to  the.  square  inch,  with  15  per  cent  elongation  and  a  contraction 
of  30  per  cent.  The  actual  amount  of  metal  appearing  on  the 
surface  of  the  street  in  these  slot  rails  is  1  3-16  ins.  Against  these 
rails  also  it  will  be  observed  that  the  paving  setts  can  be  placed 
right  up  to  the  edge  of  the  rail  with  any  chipping,  and  on  a  square 
bed,  which  is  important.  The  Barrow  Haemetite  Steel  Company 
carried  out  one  contract  for  rails  and  Messrs.  Dick,  Kerr  &  Com- 

pany the  other. 
The  points  and  crossings  are  all  to  be  made  of  steel,  and  no 

facing  points  are  used  excepting  when  they  cannot  be  avoided, 
Mich  as  junctions. 

Trailing  points  for  track  and  slot  rails  will  work  by  springs,  but 
where  facing  points  are  required  the  track  points  are  connected 
underground  to  the  slot  points  by  levers  in  such  a  manner  that, 
whichever  way  they  are  thrown  over,  there  is  a  locking  apparatus 
introduced  to  fix  the  slot  correctly  with  the  track  points.  The 
slot  points  are  built  up  of  cast  and  spring  steel.  The  track  points 
are  made  of  cast  steel,  and  track  over  slot  and  slot  over  track 
crossings  are  built  up  from  the  section  of  these  rails,  but  the 
junctions  of  slot  and  slot  are  made  of  cast  steel  with  renewable 

points. The  paving  setts  are  granite,  of  two  qualities  as  far  as  work- 
manship is  concerned.  Inside  the  track  the  setts  are  3  ins.  wide 

x  5  ins.  deep,  and  the  average  length  is  about  6  ins.  Outside  the 
track  the  setts  are  6  ins.  deep  x  3  ins.  wide.  The  better  quality 
of  setts  are  axed  on  top  as  well  as  square  on  ends  and  sides.  The 
hatch  covers,  which  are  used  in  the  track  for  obtaining  access  to 
the  pulleys,  are  filled  with  granite  setts  specially  dressed,  and  of 
the  same  size  as  other  setts,  so  that  in  ordinary  conditions  they 
are  almost  imperceptible  on  the  road  surface. 

In  the  road  construction  a  great  deal  of  wood  has  been  used, 
and  this  has  chiefly  been  of  the  hard  Australian  qualities.  In 
some  cases  the  wood  has  been  laid  from  curb  to  curb,  including 
inside  the  tramway  track. 

The  standard  distance  between  the  tramway  tracks  is  4  ft.,  but 
where  the  streets  are  narrow  this  has  been  reduced  to  3  ft.  At 
places  where  the  streets  are  exceptionally  wide,  the  tracks  have 
been  spread  apart  to  give  a  distance  between  of  6  ft.,  and  electric 
light  posts  have  been  erected  in  the  center.  The  width  of  the  slot 
is  specified  to  be  in  no  case  more  than  Y\  in. 
The  terminal  pits  for  diverting  the  cables  at  the  terminal  of 

each  route  are  so  constructed  that,  regardless  of  whether  the  route 
ends  on  an  incline  upward  or  downward,  the  cars  will  proceed 
to  the  extreme  end  of  the  journey  by  means  of  the  cable,  and  no 
gravitation  whatever  will  be  resorted  to.  This  is  attained  by  pass- 

ing the  cable  around  two  large  vertically  placed  pulleys,  one  be- 
hind the  other,  and  one  slightly  inclined.  By  this  means,  even  in 

a  heavy  snowstorm,  a  car  could  proceed  through  the  snow  to  its 
terminus  and  start  out  again  without  the  tracks  being  cleared. 

Where  cables  terminate  in  the  middle  of  a  route  and  meet  other 
cables,  the  two  cables  are  made  to  lap  past  each  other  by  arrange- 

ment of  la_ge  pulleys  placed  in  a  pit.  At  these  places  the  cables 
are  so  arranged  that  the  operation  of  releasing  from  one  cable 
and  taking  the  other  is  performed  while  the  car  is  at  a  state  of 
rest,  and  will  not  require  more  than  fifteen  seconds  to  accomplish 
the  change  over.  The  operation  is  practically  automatic  The  re- 

duced maximum  speeds  of  cables  for  passing  round  important 
main  corners  in  streets  is  obtained  by  the  introduction  of  aux- 

iliary cables,  which  are  worked  off  the  axles  of  large  pulleys  kept 
111  motion  by  the  main  cable,  and  the  main  cables  are  thus  saved 
from  a  great  deal  of  hard  work,  and  their  lives,  consequently,  will 
be  materially  lengthened. 

There  seems  to  be  an  idea  existing  that  cable  tramway  tracks 
are  very  serious  innovations  for  streets,  because  they  require  a 
tube  construction  beyond  an  ordinary  tramway  track.  The  fol- 

lowing information  will  confute  any  such  erroneous  impression: 
During  the  first  twelve  months  of  the  contract  there  were  laid 

111  the  streets  of  Edinburgh  a  trifle  over  twenty  miles  of  cable 
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track.  The  greatest  speed  attained  was  during  six  consecutive 
days,  when  an  average  of  220  yards  per  day  was  attained  on  one 
section  of  new  lines. 

It  will  be  seen  that  the  amount  of  finished  work  during  twelve 
months  averages  out  to  a  little  more  than  112  yards  per  working 
day,  which  would  be  considered  splendid  work  for  an  ordinary 
horse  tramway  line,  where  the  traffic  is  such  as  in  Edinburgh,  and 
where  the  tramway  service  has  to  be  maintained.  The  contract 
for  road  and  pit  work  was  secured  by  Messrs.  Dick,  Kerr  &  Com- 

pany, Limited. 
The  depot  for  the  Western  District  is  of  red  stone  and  a  fine 

quality  of  brick,  the  former  being  exclusively  employed  for  the 
front  elevations.  The  buildings  include  engine  room,  boiler  room, 
chimney  180  ft.  high,  pump  room,  built-in  water  tanks  to  hold 
40,000  gals.,  tension  room,  car  sheds  for  forty-three  cars,  cart  sheds 
and  stable  for  three  horses,  stores  for  road  work,  and  underground 
stores  for  oils,  etc.,  lavatories,  offices,  etc. 

The  engines  are  horizontal  compound  non-condensing,  with  cy- 
linders placed  side  by  side  on  separate  cranks  set  at  right  angles. 

There  are  three  pairs  of  engines  attached  to  the  one  line  of  main 
shafting.  Each  main  shaft  is  divided  into  sections  which 
can  be  connected  by  specially  arranged  couplings  forged  on  the 
shaft  ends.  Two  14  ft.  6  ins.  diameter  grooved  pulleys  are 
mounted  in  the  line  of  shafting,  so  that  any  two  of  the  three  en- 

gines can  be  geared  to  work  the  two  pulleys.  These  pulleys  are 
made  for  carrying  thirty-two  ropes  of  1%  ins.  diameter,  and  they 
will  revolve  at  45  r.p.m.  The  power  of  the  engines  will  be  trans- 

mitted to  the  counter  shaft  through  pulleys  30  ft.  diameter.  The 
high-pressure  cylinders  are  23  ins.,  the  low-pressure  cylinders  are 
40  ins.  diameter.    The  stroke  is  5  ft. 

A  premium  of  5  per  cent  has  been  offered  as  a  bonus  on  the 
contract  price  of  the  engines  for  every  pound  of  water  per  in- 

dicated h.p.  consumed  per  hour  less  than  the  20  lbs  specified.  In 
like  manner  a  deduction  of  5  per  cent  will  be  made,  but  should 
the  consumption  per  indicated  h.p.  reach  23  lbs.,  the  engines  may 
lie  rejected. 
The  engine  room  is  provided  with  two  cranes  to  lift  24  tons 

each.  Messrs.  Dick,  Kerr  &  Company,  Limited,  secured  the 
contract  for  this  portion  of  the  work. 
The  boiler  house  is  placed  immediately  behind  and  considerably 

lower  than  the  engine  room.  The  coals  taken  in  off  the  road  have 
not  far  to  be  lifted  into  the  bunkers  over  the  boilers.  All  the 
pipes  to  and  from  the  boilers  and  engines  pass  underneath  the 
engine  room  floors  without  dipping,  and  do  not  appear  at  all  in 
the  engine  room,  also  the  low  level  of  boilers  should  also  reduce 
the  chance  of  priming  through  syphoning.  The  boilers  are  cylin- 

drical marine  type,  10  ft.  6  ins.  x  12  ft.,  with  super-heater  tubes 
on  the  top.  The  gases  from  the  fire  enter  a  back  combustion 
chamber,  from  which  they  pass  to  the  front  of  the  boiler  through 
tubes  into  the  smoke  box.  They  are  returned  over  the  top  of  the 
boiler,  passing  on  their  way  around  super-heater  tubes  into  a 
second  back  chamber  which  directs  the  gases  along  the  bottom 
of  the  boilers  into  the  main  flue. 
Apparatus  is  provided  for  diverting  the  gases  down  the  sides 

of  the  boilers,  in  case  the  super-heater  tube  should  require  atten- 
tion when  the  boiler  is  under  steam.  The  duty  of  these  boilers 

is  to  evaporate  not  less  than  9000  lbs.  of  water  per  hour  at  a  boiler 
pressure  of  160  lbs.  There  are  four  such  boilers  designed  to  work 
up  to  a  pressure  ultimately  of  160  lbs.  These  boilers  will  not  be 
worked  to  anything  like  their  full  capacity,  and  a  large  reserve 
will  always  be  kept  in  hand. 
The  main  steam  piping  is  welded  steel,  and  all  in  duplicate.  The 

feed  pipes  are  in  copper  and  are  duplicated.  The  boilers  are 

fitted  with  Vicars'  mechanical  stokers,  supplied  with  coal  from an  overhead  bunker  running  the  full  length  of  the  boiler  house. 
Coal  is  taken  up  with  ropes  to  the  bunkers  in  receptacles  re- 

sembling contractors'  steel  wagons,  which  are  so  adapted  that 
they  are  suitable  either  for  use  on  the  body  of  a  cart  through  the 
streets  or  to  form  the  tipping  body  of  a  tramway  coal  truck  which 
will  travel  on  rails  over  the  top  of  the  coal  bunker. 

There  are  two  heaters,  arranged  so  that  they  may  be  used  to- 
gether or  separately.  These  are  of  the  Brown-Berryman  type, 

and  each  heater  is  capable  of  passing  1600  gals,  of  water  per  hour. 
The  pumps  are  in  duplicate,  and  are  8-in.  double  vertical  Weirs' 
type. 

The  arrangement  of  pipes  from  the  pumps  is  to  effect  the  follow- 
ing combination  of  feeding: 

(d)  All  the  boilers  may  be  fed  with  hot  water. 
(b)  All  the  boilers  may  be  fed  with  cold  water. 
(c)  Any  number  of  boilers  may  be  fed  with  hot  or  cold  water. 
(d)  Any  one  boiler  may  be  fed  with  hot  and  cold  water. 
(e)  Any  one  boiler  may  be  fed  with  hot  or  cold  water. 
Messrs.  George  Sinclair  &  Co.  are  the  contractors  for  the  work 

in  connection  with  the  boilers,  etc. 

At  No.  2  depot  the  arrangements  of  boilers  and  machinery  is 
much  the  same  as  at  No.  1,  only  the  boiler  house  is  not  placed  ex- 

actly in  the  same  relative  position  to  the  engine  house,  but  has  the 
advantage  of  being  at  the  side  of  a  railway,  so  that  a  siding  has 
been  made  by  which  means  coals  can  be  lifted  direct  up  into  the 
bunkers  instead  of  having  to  be  brought  in  carts  as  at  No.  1 
depot.  At  this  depot  all  the  smithy,  repair,  general  machine,  car- 

penter's, and  paint  shops  are  placed.  At  both  depots  the  cars  are brought  in  and  taken  out  from  the  main  road  by  auxiliary  cables, 
and  they  are  traversed  into  the  repair  shops  or  ordinary  sidings 
by  traversers,  also  worked  by  auxiliary  cables.  The  tension  races 
are  immediately  at  the  back  of  the  engine  rooms,  and  under  car 
shed  floors.  The  pulleys  on  the  main  carriages  are  placed  hori- 

zontally, and  the  tension  weights  are  arranged  vertically  upon  the 
wall  of  the  engine  room,  so  that  the  man  in  charge  can  observe  at 
any  moment  the  fluctuation  of  strains  taking  place  upon  any  one 
line  being  driven  from  each  station.  From  No.  I  station  five 
cables  will  be  driven,  and  the  longest  at  present  will  be  24,000  ft., 
but  these  will  all  be  capable  of  considerable  extension.  The 
longest  cable  in  the  system  at  present  is  34.500  ft.  The  mode  of 

driving  the  cables  is  somewhat  as  explained  in  the  author's  paper of  1890,  but  the  grip  pulley  has  the  improved  white  metal  jaw 
which  has  given  great  satisfaction  in  the  London  Cable  Tramways. 
Each  grip  pulley  can  be  thrown  out  of  action  without  interfering 
with  any  other,  by  means  of  a  coil  clutch  of  powerful  construc- tion. 

Opposite  each  rope  drive  there  will  be  an  iron  drum,  with  a 
spare  cable  for  its  respective  route,  ready  at  any  moment  to  be 
run  into  the  road.  At  the  side  of  the  engine  room  an  engine  and 
drum  is  provided  for  hauling  out  old  cables,  and  it  is  estimated 
that  the  longest  cable  will  be  taken  out  and  a  new  one  pit*  in 
within  the  space  of  one  hour. 

The  gripper  apparatus  to  be  placed  on  the  cars  is  an  important 
feature  of  the  arrangements  made  for  cabling  the  Edinburgh  ex- 

tensions. The  whole  machinery  is  inclosed  with  a  cast-iron  box 
standing  on  the  platform  of  the  car,  and  occupying  about  the  same 
space  as  is  taken  up  on  the  car  by  an  electric  tramway  controller. 
The  main  improvements  over  the  gripper  of  1890  consists  of  pro- 

vision by  which  the  driver  of  the  car  standing  in  the  front  of  the 
car  can  operate  the  gripper  by  his  side  or  the  one  at  the  rear  end 
of  the  car  by  a  simple  reversing  of  a  lever.  It  is  by  this  means 
that  the  driver  can  cross  over  the  cable  running  at  right  angles 
to  his  path.  He  proceeds  to  a  stopping  point  with  the  gripper 
attached  to  his  main  cable;  he  then  by  the  one  process  lets  go 
that  cable  in  the  front  and  takes  it  in  the  rear  gripper  and  pro- 

ceeds over  the  crossing  of  the  cable.  The  operation  takes  only 
a  few  seconds,  and  should  be  quite  safe,  because  there  is  an  auto- 

matic arrangement  provided  for  stopping  the  car  providing  the 
driver  should  be  forgetful  or  careless.  Another  improvement  is, 
that  the  portion  of  the  gripper  which  works  in  the  tube  under- 

ground can  be  quickly  detached  from  the  car  and  dropped  into 
the  tube  if  anything  should  go  wrong  with  it.  The  attachment 
previously  used  direct  on  to  the  axles  of  the  car,  was  found  in 
practice  to  have  several  drawbacks,  and  the  new  gripper  is  fixed 
to  adjustable  bars  on  the  bogies,  and  the  moving  parts  are  in- 

closed so  that  there  will  be  no  fear  of  oil,  etc.,  injuring  wearing 

apparel. There  are  125  cars  being  built  on  the  bogie  principle.  The 
bogies  are  very  light  in  construction,  being  made  of  5-16-in. 
pressed  steel  frames.  The  chief  feature  about  them  is  that  the 
wheels  are  on  the  axles  outside  the  bearings,  and  that  the  wheel 
base  is  3  ft.  9  ins.  and  less  than  the  gage  of  4  ft.  8T-2  ins.  This 
is  contrary  to  customary  practice,  but  the  author  has  tried  them 
very  severely,  and  finds  them  to  answer  admirably.  The  cars 
are  designed  to  seat  eighteen  passengers  inside  and  twenty-eight 
outside,  and  the  only  noticeable  departure  from  ordinary  practice 
is  that  the  insides  of  the  cars  will  be  domed  after  the  manner  of 
railway  carriages,  instead  of  the  type  of  roof  common  in  tramway 
cars. 

In  concluding,  I  would  specially  invite  the  members,  as  ad- 
visers to  their  respective  districts,  to  always  insist  upon  arriving 

as  far  as  possible  at: 
Firstly.  The  saving  which  can  be  effected  by  any  particular 

system  over  the  whole  period  in  which  that  system  is  intended  to 
operate,  before  allowing  the  initial  cost  to  have  any  influence  upon 
the  minds  of  their  committees. 

Secondly.  To  compare  (at  least  in  a  common-sense  way)  with 
existing  systems  the  cost  of  repairs  which  are  likely  to  result  upon 
each  individual  system. 
With  regard  to  the  first  point,  it  is  not  generally  recognized 

what  amount  of  expenditure  is  justified  in  converting  horse  tram- 
ways to  mechanical  traction. 

What  expenditure  is  warrantable  upon  introducing  a  system 
which  can  even  only  show  a  saving  over  the  old  system  of  id. 
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per  car  mile  run?  We  will  lake  as  an  illustration  a  town  system 
in  which  it  is  desired  to  have  a  good  service  of  cars,  such  as  1000- 
car  miles  per  mile  of  double  track  per  day,  and  experience  shows 
this  is  to  be  quickly  attained  with  cable  haulage,  which  fosters 
and  can  afford  to  foster  a  tramway  business  in  a  way  which  no 
other  system  can.  One  thousand  car  miles  per  mile  of  double 
track  per  day,  with  a  mean  car  speed  of  six  miles  per  hour  (which 
is,  of  course,  low),  would  require  for  working  a  day  of  seventeen 
hours,  an  average  interval  between  the  cars  of  say  two  minutes, 
ten  cars  thus  running  on  the  mile  of  street  length  and  performing 
sixty-car  miles  per  hour.  This  would  give  365,000  car  miles  per 
mile  of  double  track  per  annum,  and  id.  per  car  mile  saved  would 
be  in  round  figures  £1,500  per  mile  of  street  per  annum.  That 
sum  is  sufficient  to  pay  5  per  cent  interest  on  a  capital  of  £30,000 
per  mile  of  street,  and  yet  it  is  only  id.  saved  per  car  mile. 

Cable  haulage  for  such  a  service  would  be  about  4d.,  and  would 
probably  be  nearer  5d.,  per  car  mile  cheaper  than  the  present  ex- 

penses for  horse  traction. 
And  yet  there  are  people  who  still  hesitate,  and  some  even  re- 

fuse, to  consider  mechanical  form  of  traction  where  the  initial  cost 
is  high,  and  therefore  never  discover  the  extraordinary  results  and 
savings  which  may  be  effected  in  the  future  by  the  expenditure 
of  additional  capital  at  the  right  time. 

With  regard  to  the  second  point  the  author  would  like  to  draw 
your  attention  to  the  class  of  figures  which  you  have  to  guard 
against. 

Tn  a  paper  lately  read  before  the  Institution  of  Civil  Engineers, 
the  costs  of  maintenance  and  repairs  on  an  electric  tramway  line 
were  given  to  four  places  of  decimals  as  follows:  For  the  main- 

tenance and  repairs  of  cars,  with  motors  and  everything  complete, 
26/25d.  per  car  mile  run. 
The  author  ventures  to  say  that  nobody  will  dispute  that  the  cost 

of  maintenance  and  repairs  for  heavy  cars,  with  heavy  motors  and 
electrical  machinery,  must  in  the  future  cost  far  more  to 
maintain  than  the  ordinary  horse  car,  and  yet  it  can  be  most 
conclusively  shown  that  the  average  cost  of  maintaining  a  horse 
car  only  in  Edinburgh  during  eleven  years  has  been  5 id.  per  car 
mile  run,  or  twice  the  figure  which  is  quoted  for  electrical  main- 
tenance. 

Again,  it  was  also  stated  that  the  cost  maintenance  and  repairs 
for  lines,  which  would  include  the  whole  of  the  permanent  way, 
rails,  bonding,  electric  poles  and  wires,  etc.,  was  .oo88d.  per  car 
mile  run.  Experience  shows  that  the  average  expense  of  main- 

taining the  horse  tracks  alone  in  Edinburgh  has  been  during 
eleven  years  .64d.  per  car  mile  run,  or  nearly  seventy-three  times 
the  amounts  given  for  maintaining  electrical  road  and  wires, 
etc.,  etc. 
The  author  does  not  wish  to  infer  that  these  figures  are  put 

forward  to  wilfully  mislead,  but  he  cannot  too  strongly  warn  those 
who  are  seeking  for  information,  that  a  few  such  items  in  the  cost 
of  maintenance  would  make  the  difference  between  financial  suc- 

cess and  failure.  The  cost  of  maintenance  can  only  be  properly 
arrived  at  when  the  fullest  data  of  working  is  available  over  an 
extended  period  of  time. 

The  whole  of  the  work  is  from  the  designs  of  the  author  and 
your  vice-president,  Mr.  Cooper,  who  are  superintending  the 
carrying  out  of  the  work  with  assistance  of  their  respective  staffs. 

 »♦♦  
The  magnitude  of  the  street  railway  interest  is  better  realized 

when  we  think  of  the  rapidity  of  its  growth  and  development, 
when  we  turn  back  twenty-five  years,  that  same  period  of  which  we 
have  heard  so  much  in  the  past  five  months  from  the  platforms  of 
railroad  cars  and  elsewhere — in  that  twenty-five  years  the  street 
railway  business  has  increased  ten-fold,  and  there  has  been  a  cor- 

responding creation  of  value,  a  creation  of  value  meaning  in- 
creased comfort  and  happiness  for  the  people,  and  increased  em- 

ployment for  human  labor. — From  address  at  the  St.  Louis  Con- 
vention, 1896. 

The  amount  of  heat  necessary  in  a  car  to  maintain  a  given  in- 
side temperature  depends  on  two  things:  the  first  thing  it  de- 

pends upon  is  the  amount  of  artificial  heat  which  you  give  it; 
and,  secondly,  it  depends  on  the  number  of  passengers  you  carry. 
It  has  been  known  for  a  good  many  years,  and  it  is  a  point  that  is 
always  considered  in  calculating  the  amount  of  heat  necessary  in 
a  room  like  this,  for  example,  how  many  people  are  in  the  room. 
It  is  well  known  that  the  average  person  is  capable  of  giving  out 
an  amount  of  heat  in  twenty-four  hours  which  will  raise  26^2 
pounds  of  water  from  32  deg.  F.  up  to  212.  That  means  191 
British  thermal  units  per  hour.  So  that  if  you,  on  an  average,  re- 

quire 10,000  British  units,  the  total,  including  an  average  of  six- 
teen persons  in  the  car,  would  be  10,000.  plus  3056,  giving  us  the 

total  of  13,056  British  thermal  units. — From  paper  read  at  the 
Montreal  Convention,  1895. 

POWER  CONSUMPTION  IN  ELECTRIC  RAIL- 

ROADING * 
BY  S.   T.  DODD 

The  power  necessary  for  propelling  a  car  or  train  is  equal  to  the 
product  of  the  quantities:  the  Speed,  which  is  a  quantity,  definite, 
measurable  and  easily  recognized,  and  the  Force,  the  effort  exerted 
by  the  motive  mechanism,  or  its  equivalent,  the  train  resistance. 
The  latter  being  more  obscure  and  less  easily  measured  deserves 
a  careful  study. 

In  analyzing  the  train  resistance  four  principal  divisions  must  be noted: 

(1)  Grade  Resistance  or  the  effort  necessary  to  lift  a  train  up  a 
certain  slope.  In  electric  railroad  work  this  becomes  a  more  im- 

portant factor  than  in  steam  railroad  work,  on  account  of  the 
steeper  grades  we  encounter. 

(2)  Curve  Resistance,  or  the  effort  necessary  to  propel  the  cars 
around  curves  upon  the  track.  This  enters  in  as  such  a  small 
factor  that  I  shall  only  note  it  here  for  the  purpose  of  complete- 

ness and  shall  not  refer  to  it  again. 
(3)  Acceleration  Resistance,  or  the  effort  necessary  to  carry  a 

car  of  a  given  weight  to  a  certain  velocity  in  a  certain  time.  On 
account  of  the  character  of  the  traffic  in  electric  railroad  work 
this  becomes  a  more  important  factor  than  it  is  in  steam  railroad 
work. 

(4)  Frictional  Resistance,  or  the  effort  necessary  to  propel  a 
train  at  a  constant  velocity  over  a  level  track.  This  division  being 
the  most  obscure  shall  receive  our  attention  first. 

FRICTIONAL  RESISTANCE 
The  nature  of  the  resistance  encountered  by  moving  trains  has 

been  discussed  by  steam  railroad  engineers  for  many  years.  I 
might  stop  here  to  note  an  advantage  which  we  have  in  electric 
railroad  work  over  steam  railroad  engineers  in  the  measurement 
of  this  quantity.  In  steam  railroad  work,  readings  from  a  dyna- 

mometer interposed  between  the  engine  and  train  only  give  the 
resistance  of  the  train  itself,  leaving  out  of  account  the  resistances 
■experienced  by  the  engine,  which,  in  many  cases,  amount  to  a  very 
considerable  proportion  of  the  whole.  While  the  reading  of 
steam  engine  indicators  is  a  sufficiently  laborious  and  delicate 
operation  on  stationary  engines,  it  is  much  more  so  when  the 
position  of  the  observer  is  on  the  outside  of  a  locomotive  running 
at  twenty-five  to  sixty  miles  an  hour,  and  even  with  this  indicator 
reading,  unless  the  efficiency  of  the  engine  is  very  accurately 
known,  as  it  seldom  is,  we  are  unable  to  separate  the  quantity, 
train  resistance,  from  the  internal  losses  in  the  engine.  On  the 
other  hand,  the  determination  of  this  quantity  in  electric  railway 
work  is  a  very  simple  matter. 

Fig.  1  represents  the  curves  of  torque  and  speed  of  a  street 
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FIG.   I. — SPEED  AND  TORQUE  CURVES  OF  RAILWAY  MOTORS 

railway  motor.  These  curves  can  generally  be  obtained  from  the 
manufacturer  of  the  motor;  or,  if  necessary,  their  independent  de- 

termination is  a  very  simple  matter.  The  perpendicular  height  of 
any  point  on  either  curve  represents  the  current  flowing  into  the 
motor,  while  the  horizontal  distance  from  the  left-hand  side  of 
the  sheet  shows  upon  one  curve  the  speed  in  miles  per  hour  at 
a  fixed  voltage,  and  upon  the  other  curve  the  horizontal  effort 
in  pounds  which  the  motor  will  exert  at  the  tread  of  the  driving 

*  Paper  read  before  the  Civil  Engineers'  Club,  Cleveland. 
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wheels  when  it  is  taking  this  amount  of  current.  In  order  to 
determine  the  effort  exerted  by  a  ear  equipment,  it  is  only  neces- 

sary to  place  an  ammeter  in  circuit  with  the  motors,  and  the  reading 
of  this,  by  comparison  with  the  curves  of  the  particular  motor,  gives 
us  immediately  the  horizontal  effort  exerted  by  the  motor  at  that 
instant  and,  approximately,  the  speed.  For  example,  suppose  the 
motor  in  question  is  geared  with  twenty-four  teeth  in  the  pinion 
and  fifty-eight  teeth  in  the  axle  gear,  the  two  curves  marked 
"gearing  58  x  24"  in  Fig.  1,  show  that  when  30  amps,  are  (lowing 
into  the  motor  it  will  exert  a  horizontal  force  at  the  rim  of  33-in. 
driving  wheel  of  120  lbs.,  and  the  car  will  be  moving  at  forty-two 
miles  per  hour  with  500  volte  at  the  motor  terminals.  If  the  ammeter 
reading  is  125  amps,  the  same  curves  show  that  the  effort  exerted 

is  1320  lbs.  and  the  speed  is  17.5  miles  per  hour.  I  say  "approxi- 
mately the  speed."  because  the  speed  is  dependent  upon  and  almost 

proportional  to  the  voltage  at  the  motor  terminals,  and  as  this 
fluctuates  in  electric  railway  work  anywhere  from  10  to  20  per 
cent,  the  speed  cannot  be  determined  without  a  simultaneous  de- 

termination of  the  voltage.  The  torque  exerted  by  the  motors, 
however,  is  independent  of  the  voltage;  a  certain  current  flowing 
through  the  coils  of  the  motor  will  develop  a  definite  pull  at  the 
armature  shaft.  I  am  aware  that  this  statement  contradicts  a 
popular  impression  that  a  series-wound  motor  will  take  more 
current  to  drive  a  car  at  a  low  voltage  than  at  a  high,  but  it  can 
be  shown  that  the  statement  is  absolutely  true,  and  that  the  popular 
impression  is  the  result  of  mistaken,  or  rather,  misinterpreted,  ob- 
servations. 

To  return,  however,  to  the  question  with  which  we  started — how 
many  pounds  of  pull  does  it  take  to  move  a  train  of  a  certain 
weight  at  a  certain  velocity?  The  formulae  which  steam  railroad 
engineers  have  developed  have  been,  in  some  cases,  based  on 
hundreds  of  experiments:  but,  on  account  of  the  widely  differing 
nature  of  track  and  train  construction,  the  formulas  differ  widely 
from  each  other,  both  in  their  form  and  in  their  final  results,  and 
without  intending  to  criticize  the  older  branch  of  railroad  engin- 

eering, I  wish  to  collect  here  some  of  the  best  known  of  these 
formulae  and  compare  them  with  readings  which  we  have  obtained 
in  electric  railroad  work: 

( 1  )  One  of  the  oldest  formulae  with  which  I  am  familiar  was 

proposed  by  D.  K.  Clark,  and  is  of  the  form  (8+—1)  W,  V  being 

the  speed  of  train  in  miles  per  hour  and  W  the  weight  of  train 
in  tons  of  2000  lbs.  I  have  changed  the  formula  from  the  form 
usually  given,  viz.,  in  tons  of  2240  ibs.,  for  the  sake  of  comparison 
with  others. 

(2)  Another  formula  proposed  by  Prof.  Rankine  is  of  the  form 

\  5.35  +-  -268  (  V-10)  \  {T+2E), 
T  being  the  weight  of  the  train  behind  the  engine  and  E  the 
weight  of  the  engine  and  tender.  You  will  note  that  Prof. 

Rankine's  formula  is  a  straight  line,  the  resistance  being  propor- tional to  the  velocity  above  ten  miles  per  hour,  and  a  constant 
quantity  below  that.  He  also  recognizes  the  importance  of  the 

head  resistance,  the  "pace-making"  effort  of  the  engine. 
(3)  A  formula  proposed  by  W.  H.  Searles  based  on  his  experi- 

ments, and  of  which  Mr.  Wellington  says  it  has  a  "  wonderful 
range  of  application  to  all  speeds,  condition  and  classes  of  trains," is  of  the  form 

4.82  W+  .to535  V'1  W  +  .0004783  V- E'1 
(4)  The  most  complete  and  accurate  set  of  experiments  with 

which  I  am  familiar  were  made  by  A.  M.  Wellington. 
The  method  used  by  Mr.  Wellington,  the  gravity  method,  is 

free  from  the  disadvantages  I  have  quoted,  and  is  as  nearly  theo- 
retically perfect  as  we  can  expect  in  work  of  this  nature.  The 

method  is  based  on  the  well-known  principle  that  a  body  moving 
down  a  frictionless  inclined  plane  will  have  acquired  the  same 
velocity  at  any  point  of  the  incline  as  if  it  had  fallen  freely  through 
a  perpendicular  distance  equal  to  the  amount  of  its  descent. 

Given  a  train  moving  at  the  top  of  a  grade  with  a  measured 
velocity,  if  steam  is  shut  off  and  train  allowed  to  slide  down  the 
grade  with  gravity  as  its  only  accelerating  force,  and  if  measure- 

ments of  the  velocity  are  made  at  various  points  on  the  grade,  the 
difference  between  these  velocities  and  the  theoretical  velocity 
due  to  the  difference  of  levels  will  give  us  a  measure  of  the  retard- 

ing forces  experienced  by  the  train.  Mr.  Wellington  goes  further, 
perhaps,  than  any  one  else  has  done.  He  divides  the  frictional 
resistance  experienced  by  a  moving  train  into 

(a)  Rolling  Friction,  or  the  friction  of  the  journals  and  that 
between  wheel  and  rail — a  quantity  independent  of  the  speed. 

(b)  Head  Resistance,  or  the  atmospheric  resistance  experienced 
by  the  first  car  of  the  train. 

(c)  Side  Resistance,  or  the  resistance  offered  by  the  atmosphere 
to  the  several  cars  of  the  train. 

(</)  Oscillating  Resistance,  or  increased  journal  and  rolling 
friction,  depending  on  the  speed. 
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FIG.  2.— TRAIN  RESISTANCE.    COMPARISON   OF  OBSERVATION 
AND  FORMULA 

The  formula  he  develops  takes  account  of  all  these  and  is  of 

the  form  4  W  ■+  .2S  V2  +  .03  V'1  C  +  .005  V  '  IV,  Cm  this  formula representing  the  number  of  cars  in  the  train. 
For  sake  of  comparison  I  have  collected  in  the  table,  Fig.  2,  the 

results  of  about  twenty  observations  which  I  consider  the  most 
trustworthy  I  have  been  able  to  get.  These  observations  have  all 
been  made  on  interurban  cars  running  on  T  rails  over  a  level  track 
at  a  uniform  speed. 

In  this  table  the  first  column  gives  the  number  of  cars  com- 
posing the  train,  the  second  the  speed  in  miles  per  hour,  the  third 

the  total  weight  of  the  train,  and  the  fourth  the  traction  coefficient 
or  horizontal  effort  per  ton  of  train,  as  calculated  from  the  current 
consumption.  The  succeeding  columns  give  the  results  of  the 
formulas  which  I  have  already  quoted  applied  to  these  particular 
cases. 

It  will  be  noticed  that  the  formula  of  Mr.  Clark  is  too  low  in 
every  case  to  correspond  to  these  observations.  The  common 
fault  of  the  other  three  formula?  is  that  the  velocity  plays  too  im- 

portant a  part  in  them.  At  speeds  in  the  neighborhood  of  fifty 
miles  per  hour  their  results  are  too  high,  and  at  twenty-five  miles 
per  hour  they  are  too  low.  This  is  particularly  the  case  with  the 
formula  of  Mr.  Searles  and  Mr.  Wellington  where  the  velocity 
enters  as  the  square. 

I  do  not  propose  to  base  a  formula  on  the  results  of  about 
twenty  experiments,  but  as  I  have  said,  these  observations  are  the 
most  trustworthy  that  I  have  been  able  to  collect  and  it  may  be  of 
interest  to  try  and  find  a  formula  which  shall  combine  their  results 
more  nearly  than  those  that  have  been  already  proposed.  By 
plotting  these  results  I  have  decided  on  the  following  formula  as 
expressing  as  nearly  as  possible  the  results  of  these  observations: 

For  a  single  motor  car  weighing  E  tons,  pulling  trailers  weigh- 
ing T  tons,  the  resistance  due  to  the  motor  car  is  (18  +  .2V)  E 

and  that  due  to  the  trailers  is  (7  +  .2!')  T.  The  results  of  this 
formula  have  been  worked  out  in  the  last  column,  and  by  compar- 

ing with  the  observations  in  Column  4  they  will  be  seen  to  give  a 
very  fair  agreement. 

In  conclusion  to  this  part  of  the  subject,  I  would  say  that  as  far 
as  my  own  observations  go,  for  ordinary  interurban  cars  running 
on  straight  and  level  T  rails,  with  roadbed  of  modern  construc- 

tion, the  formula  (18  +  .2F)  /:  +  (7  +  .2!')  T  expresses  very 
fairly  the  train  resistance  between  twenty-five  and  fifty  miles  per 
hour,  and  while  I  do  not  mean  to  say  these  experiments  are  ex- 

haustive, I  hope  this  statement  may  be  of  assistance  to  other  ob- 
servers in  collecting  and  stating  the  results  of  their  observations. 

ACCELERATION 

The  next  question  which  demands  our  attention  is  the  power  ex- 
pended in  acceleration.  How  many  pounds  of  pull  does  it  take  to 

give  a  certain  weight  a  certain  velocity  in  a  fixed  time?  What 
accelerations  are  usually  attained  in  practice?  and  what  are  the 
attainable  and  limiting  rates  of  acceleration? 

The  answer  to  the  first  of  these  questions  is  mathematical  rather 
than  experimental.  If  a  force  P  acts  upon  a  weight  W  to  produce 
acceleration,  leaving  out  of  account  for  the  present  the  force  neces- 

sary to  overcome  friction,  the  acceleration,  F,  will  be  equal  to 
P 

12.2  x  — .    Forces  and  weights  being  expressed  in  pounds  and 
W 

acceleration  in  feet  per  second,  it  will  be  more  convenient  in  what 
follows  to  express  acceleration  in  terms  of  the  gain  in  one  second 
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elocity  measured 

5280 

mil 
es  per wrucn  we  wi write 

Fm. 

Then  F 

3600 
Transforming  the  efju ation  above  we  get  P  = 

5280 

Substituting  for  F,  P=  F„,  W FU> 

32.2 

or  P=  F„, W 

3600  x   32.2  "'  21.9 
and  if  W/=  2000  lbs.,  we  get  the  force  per  ton  equal  to  the 
acceleration  multiplied  by  Q1.5  lbs.  or  lbs.  per  ton  =  Fm  9L3. 

The  curves  in  Fig.  3  show  the  accelerations  which  are  obtained  in 
actual  practice.  Curve  No.  1  shows  a  start  of  an  eleven-car  train 
on  the  Chicago,  Burlington  &  Quincy  Railroad,  copied  from  data 
given  by  Wm.  Forsyth  in  an  article,  "  Tests  of  Locomotives  in 
Express  Service,"  published  in  the  "  National  Car  and  Locomo- 

tive Rudder,"  April,  1893. 
Curve  No.  2  shows  the  start  of  a  Manhattan  Elevated  train, 
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FIG.  3.— ACCELERATION  OF  TRAINS 

taken  from  an  article  by  Geo.  L.  Fowler,  in  the  "  Railroad  Ga- 
zette," March,  1897.  Curve  No.  3  shows  the  start  of  an  Akron, 

Bedford  &  Cleveland  electric  car.  Curve  No.  4  is  a  corresponding 
observation  made  on  the  Cleveland,  Painesville  &  Eastern  electric 
road.  Curve  No.  5  is  taken  from  an  article  by  W.  B.  Potter,  En- 

gineer of  the  Railway  Department  of  the  General  Electric  Com- 
pany, and  shows  the  starting  curve  of  a  car  equipped  by  that  com- 
pany with  a  view  to  experimenting  upon  very  high  accelerations. 

The  table,  Fig.  4,  shows  the  number  of  pounds  per  ton  used  for 
acceleration  in  the  various  starts  shown  in  these  curves,  calculated 
from  the  acceleration  by  the  formula  derived  above. 

The  limit  of  possible  acceleration  in  railroad  work  is  naturally 
fixed  by  the  slipping  of  the  driving  wheels.  It  can  be  shown  that 
the  start  represented  in  Curve  No.  5  is  very  near  to  this  limit.  It 
is  generally  acknowledged  that  the  adhesion  of  wheels  to  rails, 
under  good  conditions,  is  one-fourth  of  the  weight  upon  them,  and 
under  ordinary  conditions,  one-fifth.  If  we  assume,  however, 
one-fourth,  and  assume,  moreover,  that  the  whole  weight  of  the 
car  rests  upon  the  driving  wheels,  it  will  be  seen  that  the  limiting- 
accelerating  force  is  about  500  lbs.  per  ton,  and  allowing  30  lbs.  per 
ton  for  frictional  resistance,  we  have  about  470  lbs.  as  the  limiting 
acceleration.    Curve  No.  6  shows  this  limit.    That  such  starts  as 

Roads. A G H.E. Per  Tin 

C,  R.  &  Q..  steam  . 
Manhattan  Lit  vated ,  steam  .  . 
A.  B.  &  C,  electric    
C.  P.  &  E.,  electric  

1 
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FIG.  4.- -HORIZONTAL  EFFORT  FOR  VARIOUS  ACCELERATIONS AND  GRADES 

this  are  not  uncomfortable,  if  made  smoothly,  is  testified  to  by  the 
fact   that  we   experience  negative  accelerations   of  comparable 

amounts  upon  our  interurban  cars  without  feeling  any  discom- 
fort. I  have  myself  noted  a  stop  from  twenty-five  miles  an  hour 

within  90  ft.,  and  from  forty-one  miles  per  hour  1  have  seen  a 

stop  made  in  eight  seconds.  As  these  represent  a  negative  ac- 
celeration of  475  lbs.  per  ton  it  is  evident  that  the  rails  were  in 

pretty  good  condition,  and  that  we  had  an  adhesion  of  about  one- fourth.  I  might  note  that  both  these  were  emergency  stops  and  a 
little  more  sudden  than  ordinary,  but  I  am  told  by  motormen 

Upon  our  suburban  roads  that,  with  brakes  in  good  condition, 
they  can  always  make  a  stop  from  fifty  miles  an  hour  in  five  poles, 
or  450  ft.,  which  represents  a  negative  acceleration  of  365  lbs.  per 
ton.  From  these  facts  I  think  we  can  conclude  that  the  limit  of 

possible  acceleration  is  only  fixed  by  the  adhesion  of  the  wheels  to 
the  rail,  or  by  the  willingness  of  railway  managers  to  expend  extra 
power  for  the  sake  of  increased  schedule  speeds. 

GRADE  RESISTANCE 
It  is  often  stated  as  an  advantage  of  electrical  traction  that  an 

electric  car  is  able  to  mount  steeper  grades  than  a  steam  driven 
train.  This  statement,  while  true,  is  often  misstated,  or  rather  mis- 

understood by  those  who  make  it.  The  advantage  does  not  lie,  as 
many  seem  to  think,  in  the  electric  current  per  sc.  and  when  steam 
railroad  managers  think  it  advisable  to  equip  an  800-ton  train  with 
8000  h.p.  in  motive  power,  the  difference  will  not  be  as  apparent 
as  it  is  to-day.  The  force  necessary  to  lift  a  train  up  a  grade  is 
the  same  fraction  of  the  weight  of  the  train  that  the  rise  of  the 
grade  is  of  horizontal  length.  As  an  example  of  some  of  the 
grades  we  meet  in  practice,  we  may  note  that  the  Cleveland  City 
Railway  is  operating  on  Woodward  Avenue,  a  grade  of  9  per  cent 
and  pulling  trailers  on  that.  The  Cleveland  Electric  Railway  is 
operating  on  Seneca  Street  Hill  a  grade  of  about  11  per  cent;  the 
Akron,  Bedford  &  Cleveland  Railway  is  operating  on  North  Hill, 
Akron,  a  grade  of  15.5  per  cent.  To  compare  these  resistances 
with  those  ordinarily  experienced  in  acceleration,  the  latter  part  of 
the  table,  Fig.  4,  shows  the  number  of  pounds  traction  per  ton  of 
train  necessary  to  mount  such  grades.  An  inspection  of  the  table 
shows  that  the  tractive  effort  necessary  on  ordinary  grades  is  com- 

parable with  that  necessary  for  such  acceleration  as  we  ordinarily 
meet  in  electric  railroad  practice. 

POWER  CONSUMPTION 

Let  us  apply  the  data  of  the  foregoing  discussion  to  some 
problems  in  order  to  determine  the  power  expended  in  particular 
cases.  Let  us  take  as  a  first  illustration  an  ordinary  city  car. 
These  cars,  together  with  the  equipments,  will  weigh  about 

twelve  tons.  As  may  be  noted  any  night  after  12  o'clock  going 
out  of  either  Prospect  Street  or  Detroit  Street,  the  maximum 
speed  which  such  equipments  will  attain  on  a  level  after  the  period 
of  acceleration  is  past,  is  about  twenty  miles  per  hour.  Applying 
our  formula  for  train  resistance  18  +  .2L,  the  frictional  resistance 

of  such  a  car  at  this  speed  is  about  twenty-two  lbs.  per  ton,  giv- 
ing us  a  horizontal  effect  of  264  lbs.  necessary  to  propel  a 

twelve-ton  car;  264  lbs.  at  twenty  miles  per  hour  is  equal  to 
fourteen  h.p..  Assuming  that  the  efficiency  of  such  motors  as  are 
ordinarily  used  at  this  speed  is  about  75  per  cent,  this  gives  an 
input  at  the  trolley  of  18.8  h.p.  or  14  k.w.,  which,  at  500  volts  is 
equivalent  to  28  amps.  This  represents  approximately  the  amount 
of  current  necessary  to  propel  such  a  car. 

As  a  second  illustration,  let  us  take  as  an  example  an  ordinary 
double  truck  interurban  car.  The  weight  of  the  car  body  and 

truck  empty  is  about  fifteen  tons.  The  motors  ordinarily  used  for 
such  ecmipment  weigh  about  3000  lbs.  We  can  estimate  the  total 
weight,  including  two  motor  equipment  and  a  few  passengers,  at 
about  twenty  tons.  You  may  note  that  these  cars  run  upon  a  level 
at  a  speed  of  about  twenty-eight  miles  per  hour.  Applying  our 
formula  we  get  23.4  lbs.  per  ton.  or  a  total  of  472  lbs.  horizontal 
effort  necessary  for  propulsion.  At  twenty-eight  miles  an  hour 
this  is  equivalent  to  35  h.p.  Figuring  the  efficiency  of  these 
larger  size  motors  at  82  per  cent,  this  gives  us  43  h.p..  or  32  k.w. 
input,  which,  at  300  volts,  gives  64  amps.,  or  32  amps,  per  motor, 
as  the  ordinary  running  current. 

Another  interesting  question  is — What  should  the  starting  cur- 
rent amount  to  in  cars  of  this  weight?  If  we  take  the  curves  of 

acceleration  which  are  plotted  upon  the  sheet  for  the  A.  B.  &  C. 

car.  you  will  see  that  at  the  maximum  as  the  acceleration  begins  to 

fall  off,  which  corresponds  to  the  point  where  the  controller  is  en- 
tirely cut  out.  we  have  an  acceleration  amounting  to  1.25  miles  per 

hour  per  second.  This  is  equivalent  to  114.3  lbs.  per  ton,  or  for  a 
20-ton  car  about  2300  lbs.  horizontal  effort  necessary  at  this 
point.  As  the  speed  attained  with  this  pull  is  approximately  18 
miles  per  hour,  then  the  motors  are  delivering  about  110  h.p.; 
figuring  the  efficiency  of  the  motors  at  80  per  cent,  we  get  a  total 
input  of  138  h.p.  or  103  k.w..  which,  at  300  volts,  represents  206 
amps,  as  the  starting  current. 

Let  us  consider  as  a  final  example  the  cars  of  our  latest  inter- 
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urban  road,  the  Lorain  &  Cleveland  Railroad.  No  tests  have  as 
yet  been  published  on  this,  but  we  are  promised  by  the  engineers 
a  complete  set  of  tests  as  soon  as  the  road  is  in  running  shape, 
and  when  such  tests  are  published  we  will  have  some  basis  for 
judging  the  reliability  of  these  figures.  Such  cars  will  weigh, 
empty,  about  fifteen  tons  of  30,000  lbs.  They  are  equipped  with 
four  motors,  and  while  I  am  not  acquainted  with  the  data  of  these 
motors,  they  must  weigh  in  the  neighborhood  of  3000  lbs  each. 
We  can  safely  estimate  the  weight  of  car  and  equipment  at  twenty- 
two  tons.  You  will  note  in  riding  on  the  cars  that  a  speed  of  thirty- 
five  to  forty-five  miles  an  hour  is  common,  and  that  after  you 
have  gone  a  mile  or  so  from  a  stop  you  attain  a  speed  of  fifty 
miles  per  hour.  What  current  do  the  motors  take  to  propel  the 
car  at  this  speed? 
The  train  resistance  on  a  level  is  (18  +  .2V),  since  in  the 

present  case  //'  is  twenty-two  ton--  and  /"  is  fifty  miles,  we  have 616  lbs.  effort  necessary  for  propulsion.  Six  hundred  and  sixteen 
pounds  at  fifty  miles  per  hour  is  82  h.p.,  which  represents  the 
output  of  the  motors  at  full  speed.  For  motors  of  this  size  we 
may  estimate  the  efficiency  at  about  82  per  cent.  This  means 
100  input  to  the  motors.  As  for  voltage,  a  visit  to  the  power 
house  will  show  that  they  carry  a  pretty  high  voltage  (about  600) 
and  heavy  feeders,  so  we  can  estimate  they  get  550  volts  at  the 
motor  terminals;  100  h.p  at  550  volts  is  135  amps.  My  estimate, 
based  on  the  data  I  have  given  you,  is  that  it  takes  about  135  amps, 
to  propel  these  cars  after  they  have  attained  full  speed. 
Another  interesting  question  is,  How  much  current  does  it  take 

to  start  these  cars?  If  we  are  allowed  to  make  some  assumption  we 
can  estimate  somewhere  near.    These  cars  seem  to  me  to  acceler- 

ate at  the  start  a  little  slower  than  our  ordinary  suburban  cars. 
Let  us  suppose  they  start  with  an  acceleration  of  150  lbs.  per  ton. 
One  hundred  and  fifty  pounds  per  ton  is  a  total  effort  of  3300  lbs. 
To  this  must  be  added  about  23  lbs.  per  ton  for  frictional  resist- 

ance, making  a  total  of  3800  lbs. 
How  much  current  flowing  through  these  motors  will  produce 

a  horizontal  effort  of  950  lbs.  per  motor?  To  determine  that,  it 
will  be  necessary  to  know  the  speed  of  which  the  motors  are 
capable  at  some  definite  voltage  at  this  torque.  We  may  note 
from  the  car  windows  that  a  speed  of  35  or  40  miles  is  very  soon 
attained,  but  it  is  not  until  after  we  have  traveled  a  mile  or  so 
that  we  reach  a  speed  of  50  miles  per  hour.  We  will  not  be  far 
from  correct  if  we  figure  that  the  car  maintains  an  acceleration 
of  150  lbs.  per  ton  up  to  about  25  miles  per  hour,  and  then  as  the 
controller  is  entirely  cut  out  the  motors  continue  to  speed  up 
and  current  falls  off  together  with  the  acceleration.  An  effort 
of  3800  lbs.  at  25  miles  per  hour  is  about  254  h.p.  Assuming 
again  the  efficiency  of  the  motors  at  80  per  cent  we  get  an  input 
of  317  h.p.  or  236  lew.  At  550  volts  this  indicates  a  current  of 
430  amps,  as  the  probable  current  during  the  period  of  accelera- 
tion. 

It  often  seems  that  the  equipment  of  a  single  car  with  one  or 
two  hundred  h.p.  in  motive  power  is  an  unnecessary  waste 
of  power,  but  when  we  come  to  consider  the  weight  of  car  and 
loads  we  are  operating — the  rapidity  with  which  we  are  compelled 
to  accelerate  these  weights  on  account  of  our  frequent  stops  and 
the  grades  which  our  ordinary  highways  compel  us  to  climb,  we 
see  that  ordinary  mechanical  principles  justify  the  demands  of 
practice  for  heavy  equipments. 
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Recent  Westinghouse  Electric  Railway  Apparatus 

The  remarkable  extension  and  development  of  the  electric  rail- 
way industry  which  followed  the  installation  of  the  first  commer- 
cial electric  road  in  Richmond,  Va..  in  1888,  and  which  was  to 

-  a  large  extent  suspended  in  1893  and  for  a  few  years  thereafter, 
owing  to  the  industrial  depression  which  prevailed  throughout 
the  country,  has  for  some  time  past  shown  unmistakable  signs 
of  revival,  new  companies  having  been  organized  and  old  ones 
having  extended  their  lines.  The  particularly  noticeable  feature 
of  the  more  recent  progress  is  the  increasing  tendency  to  apply 
electricity  to  the  operation  of  longer  roads  and  heavier  cars  or 
trains.  The  natural  result  of  this  extension  of  the  electric  rail- 

way field  has  been  a  demand  for  motors  of  greater  capacity,  for 

machines  are  considerably  improved  in  general  proportions,  the 
height  being  somewhat  increased  and  the  length  of  shaft  between 
bearings  decreased.  Improved  ventilation  is  thus  secured  and 
the  temperature  of  all  parts  reduced.  These  generators  deliver 
their  rated  output  continuously  for  twenty-four  hours  with  but  a 
very  moderate  rise  of  temperature  and  without  sparking.  They 
are  compound  wound  and  the  potential  at  the  terminals  increases 
about  ten  per  cent  from  no  load  to  full  load,  the  speed  being  kept 
constant.  The  present  standard  sizes  are  100,  150,  200,  250  and  500 
k.w.  Fig.  9  shows  an  illustration  of  a  500-k.w.  machine  of  this 

type. Although  the  practice  of  mounting  the  armature  directly  upon 
the  shaft  and  thus  to  a  large  extent  combining  the  engine  and 
generators  in  one  compact  machine  originated  at  a  comparatively 
recent  date,  the  advantages  of  this  method  have  become  so  well 
recognized  that  machines  of  this  type  are  rapidly  superseding  belt- 
driven  apparatus,  particularly  in  power  plants  where  large  units 
are  required.  The  popularity  of  engine  type  generators  is  princi- 

pally due  to  their  simple  construction,  economy  of  floor  space,  in- 
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larger  generating  units  and  for  machines  especially  suitable  for 
rendering  the  distribution  of  power  on  roads  of  considerable 
length  commercially  successful. 
The  Westinghouse  Electric  &  Manufacturing  Company  attained 

a  high  position  in  the  manufacture  of  electric  railway  apparatus 
by  the  introduction  of  the  Westinghouse  No.  3  motor  in  1891, 
and  has  steadily  improved  the  design  and  construction  of  its 
motors,  generators  and  other  railway  apparatus  to  an  extent  that 
by  efficiency  of  operation  and  magnitude  of  achievement  justifies 
the  present  contribution  to  railway  history. 
Twenty  thousand  motors,  aggregating  650,000  h.p.,  is  the  West- 

inghouse record  in  one  branch  of  the  railway  field  alone.  It  is 
the  purpose  of  this  article  to  illustrate  and  describe  some  of  the 
latest  achievements  in  electric  railway  apparatus,  as  exemplified 
in  the  latest  Westinghouse  generators,  boosters,  rotary  trans- 

formers, A.C.-D.C.  generators  and  switchboards.  This  ma- 
chinery represents  the  latest  advance  in  design,  construction 

and  performance  of  electrical  apparatus,  and  it  is  difficult  for  one 
to  realize  how  such  progress  could  be  made  in  a  single  decade. 

DIRECT  CURRENT  RAILWAY  GENERATORS 

The  standard  Westinghouse  belt-driven  generators  are  too  well 
known  to  require  any  extended  description  here.  They  represent 
the  results  of  the  careful  study  and  wide  experience  during  the 
years  since  the  first  Westinghouse  four-pole  railway  generators 
were  placed  upon  the  market.  As  compared  with  the  former 
Westinghouse  standard  line  of  belt-driven  generators  the  present 

creased  efficiency  and  decreased  operating  expenses.  The  ma- 
chines of  this  type,  manufactured  by  the  Westinghouse  Company, 

combine  all  the  advantages  of  their  standard  belt-driven  type  with 
those  enumerated  above.  A  brief  illustrated  description  of  the 
construction  of  some  modern  engine  type  generators  follows, 
together  with  data  regarding  the  performance  of  same. 
The  general  design  is  similar  to  that  of  the  Westinghouse 

standard  multipolar  belted  machines,  in  that  it  consists  of  a  cir- 
cular yoke  carrying  inwardly  projecting  pole  pieces  of  laminated 

soft  steel.  The  field  castings  are  divided  vertically  and  set  upon 
ways  on  an  independent  bed  plate.  This  vertical  division  of  the 
field  affords  excellent  facilities  for  immediate  inspection  or  re- 

moval of  armature  or  field  coils  without  the  necessity  of  removing 
the  outboard  bearing  or  dismantling  the  engine.  The  opening 
of  the  fields  in  this  way  is  a  great  convenience  where  head 
room  is  limited  or  devices  for  handling  heavy  castings  are 
not  available.  Three  views  of  large  engine  type  fields  in  different 
stages  of  construction  are  given  in  Fig.  1.  The  shunt  and  series 
coils  are  separately  wound  and  insulated,  the  series  coils  being 
composed  of  forged  copper  conductors  of  rectangular  section.  A 
shunt  and  a  series  coil  for  a  500-k.w.  machine  are  shown  in  Fig.  2. 
The  armature  core  consists  of  punched  discs  of  carefully  annealed 
steel,  held  together  by  cast  steel  end  plates  (see  Fig.  3).  This 
core  is  built  upon  an  iron  spider,  which  also  carries  the  commu- 

tator. The  spider  is  pressed  and  keyed  directly  upon  the  engine 
shaft.  Ventilating  spaces  through  the  spider  and  armature  core- 
are  so  arranged  as  to  allow  a  constant  circulation  of  air  through 
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the  commutator  and  windings  when  the  machine  is  running.  The 
winding  is  made  from  bars  of  drawn  copper  shaped  on  cast  iron 
formers.  After  being  thus  shaped  the  bars  are  thoroughly  insulated 
with  mica  and  prepared  fullerboard  and  baked  to  remove  all 
moisture.  The  coils  are  held  in  the  slots  by  means  of  retaining 
wedges  of  hard  fibre  driven  into  notches  near  the  top  of  the  slots 
longitudinally  with  the  armature.  A  200-k.w.  armature  is  shown 
in  Fig.  4  and  one  for  an  8oo-k.w.  machine  in  Fig.  5.    The  com- 

FIG.  2.— SHUNT  AND  SERIES  FIELD  COILS  FOR  500 
K.W.  GENERATOR 

mutator  is  composed  of  hard  rolled  copper  segments  insulated 
from  each  other  by  prepared  mica  of  such  corresponding  hardness 
that  an  extremely  even  wearing  surface  is  presented  to  the  brushes. 

The  brush  holder  mechanism  is  carried  by  brackets  projecting 
fri  mi  a  ring  concentric  with,  and  supported  by,  the  field.    A  hand 

FIG.  3.— ARMATURE  FOR   1500  K.W.  ENGINE  TYPE GENERATOR 

wheel  worm  engaging  with  the  gear  on  the  rim  of  this  ring 
accomplishes  adjustment  of  all  the  brushes  simultaneously.  It 
will  be  noted  that  the  brackets  carrying  the  brush  holder  rods  lie 
close  to  the  field  and  do  not  project  over  the  commutator.  The 
commutator  and  brushes  are  therefore  clear  of  obstructions  and 
may  easily  be  inspected  at  any  point.  Carbon  brushes  are  used 
in  connection  with  all  of  these  machines.    The  standard  sizes  of 

machines  of  this  type  at  present  manufactured  by  the  Westing- 
house  Company  are  250,  400,  500,  800,  1200  and  1500  k.w.  In 
speed  they  range  from  75  to  100  r.p.m.,  depending  upon  the  size. 

The  view  in  Fig.  6  shows  two  of  four  1500-k.w.  Westinghouse 
direct  current  machines,  as  installed  in  the  Thirteenth  and  Mount 
Vernon  Streets  power  station  of  the  Union  Traction  Company, 
Philadelphia.  This  station  was  destroyed  by  fire  in  March,  1897, 
and  these  machines  have  been  built  and  installed  since  that  time. 
They  each  have  fourteen  poles  and  are  direct  connected  to 
Wetherill  cross  compound  engines  operating  at  80  r.p.m.  At  full 
load  each  generator  carries  2730  amps,  at  550  volts,  but  they  are 
capable  of  carrying  4000  amps,  for  one  hour.    They  are  com- 

=  FIG.  4. — ARMATURE  FOR  200  K.W.  ENGINE  TYPE GENERATOR 

pounded  so  that  when  the  shunt  field  is  adjusted  for  500  volts  at 
no  load  the  series  winding  will  cause  the  potential  to  rise  by  reg- 

ular increments,  approximately  proportional  to  the  increase  of 
current,  to  550  volts  at  full  load.  The  approximate  weight  of 
each  machine  is  100  tons  and  the  height  above  bed  plate  17  ft.  sVa 
ins.  Another  Westinghouse  1500  k.w.  machine  has  been  installed 
in  the  Thirty-third  and  Market  Street  power  house  of  the  Union 
Traction  Company,  and  a  second  one  of  the  same  size  is  now 
being  constructed.  In  addition  to  these  six  1500  k.w.  machines 
the  Union  Traction  Company  also  has  in  operation  three  500-h.p. 
Westinghouse  four-pole  Kodak  and  five  750-h.p.  Westinghouse 
engine  type  generators  distributed  among  their  several  power 
houses. 

Fig.  7  shows  one  of  four  800  k.w.,  650-volt  Westinghouse  en- 
gine type  generators  installed  in  the  power  house  of  the  South 

side  Elevated  Railroad,  Chicago.    They  each  have  ten  poles  and 

FIG.  5.— ARMATURE  FOR  800  K.W.  ENGINE  TYPE GENERATOR 

are  direct  connected  to  Allis  cross-compound  condensing  Corliss 
engines  running  at  80  r.p.m.  The  performance  of  these  machines 
is  shown  by  the  curves  in  Fig.  8.  The  field  winding  is  so  designed 
that  the  voltage  will  rise  from  600  volts  at  no  load  to  650  at  full 
load,  as  shown  by  the  regulation  curve.  It  will  be  noted  that 
from  a  load  of  800  amps,  to  full  load,  which  is  1230  amps.,  the 
efficiency  is  over  Q\V2  per  cent,  while  even  at  quarter  load  it  is 
over  90  per  cent.  These  machines  are  capable  of  generating  con- 

tinuously 1230  amps,  at  650  volts,  and  will  operate  for  three  hours 
at  50  per  cent  over  load  with  a  rise  of  temperature  not  exceeding 
30  deg.  C.  above  the  temperature  of  the  surrounding  air. 

The  term  "Kodak"  as  first  applied  to  generators  referred  to  the 
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compact  outfit  obtained  by  mounting  a  Wcstinghouse  generator 
and  a  Westinghouse  engine  upon  the  same  bed  plate,  but  with 
separate  shafts  connected  together  by  means  of  a  flexible  coupling. 
There  have  been  a  large  number  of  these  outfits  installed  for 
various  purposes.  Views  of  a  575-volt,  225  k.w.  Kodak  generator 
and  its  armature  are  shown  in  Fig.  9.  This  machine  is  to  be 
connected  to  a  Westinghouse  compound  condensing  steam  engine 
making  250  r.p.m.  The  llange  which  forms  part  of  the  flexible 
coupling  is  clearly  shown  on  the  end  of  the  armature  shaft. 

BOOSTERS 

As  long  as  electric  roads  were  of  moderate  length,  such  as  most 
of  the  early  street  car  lines,  the  question  of  power  transmission 
required  no  special  attention,  as  the  cost  of  feeders,  even  if  they 
were  liberally  applied,  did  not  amount  to  very  much  in  comparison 
with  the  other  investments.  Since,  however,  the  electric  motor 
has  invaded  the  field  of  comparatively  long  distance  roads,  the 
conditions  for  power  transmission  have  become  much  more  sev  ere, 
and  the  ordinary  railway  system  with  overhead  lines  and  ground 
return  is  inapplicable  in  many  cases  on  account  of  the  large  cost 
of  copper. 
The  booster  system  provides  one  method  of  meeting  the  diffi- 

culty. The  object  in  using  the  booster  dynamo  is  to  maintain  the 
voltage  on  the  extreme  ends  of  the  line  within  practicable  limits 
at  all  loads.  If  only  one  feeder  were  to  be  supplied  the  proper 
regulation  could  be  accomplished  by  using  an  over-compounded 
generator.  Most  stations,  however,  are  operating  a  number  of 
feeders  which  have  to  be  regulated  independently  of  each  other. 
This  can  be  done  by  either  putting  a  properly  compounded 
generator  in  each  feeder,  or  by  the  booster  system.  The  booster 
is  a  series  generator  located  in  the  power  house  and  connected 
in  series  with  a  long-distance  feeder.  The  current  flowing  through 
the  armature  excites  the  field  with  the  effect  that  the  e.m.f.  gen- 

erated in  such  a  machine  is  almost  proportional  to  the  current 
passing  through  it,  and,  as  the  drop  of  potential  in  the  feeder  is 
also  proportioned  to  the  current  passing  through  it,  the  duty 
performed  by  the  booster  is  simply  to  add  as  much  to  the  station 
e.m.f,  as  is  lost  in  the  feeder.  Thus,  although  the  total  voltage  at 
the  power  house  may  be  considerably  increased,  the  voltage  de- 

livered to  the  trolley  line  does  not  rise  above  that  of  the  generator. 
There  are  of  course  various  ways  of  driving  a  booster  generator, 
but  the  method  usually  employed  by  the  Westinghouse  company 
is  to  drive  it  by  means  of  a  motor  which  receives  its  power  from 

nineteen  miles.  The  distance  from  Ann  Arbor  to  Ypsilanti  is 
about  nine  miles.  Four  225-k.w.  Westinghouse  Kodak  gener- 

ators, two  at  each  station,  will  supply  the  power,  and  there  will 
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FIG.  8. — CURVES  OF  800  K.W.  GENERATOR  "  n 
be  two  Westinghouse  boosters  at  the  Ypsilanti  station  and  one 
at  the  Dearborn  station.  These  will  be  connected  in  series  with 
the  feeders  running  from  the  Ypsilanti  station  toward  Ann  Arbor 
and  from  each  station  toward  the  middle  of  the  section  between 

FIG.  6.— TWO    OF  THE  FOUR   1 500  K.W.  GENERATORS  IN   POWER  STATION  OF   UNION  TRACTION 
COMPANY,  PHILADELPHIA 

the  main  bus  bars  of  the  station.  The  Detroit,  Ypsilanti  &  Ann 
Arbor  Railway  Company,  of  Detroit,  Mich.,  is  now  installing  a 
line  that  affords  an  excellent  illustration  of  the  operation  of  the 
booster  system.  The  total  length  of  the  line  is  thirty-two  and 
one-half  miles,  and  there  are  two  power  stations,  one  at  Dearborn 
and  the  other  at  Ypsilanti,  the  distance  between  them  being 

the  two  stations.  Each  booster  feeder  will  be  about  seven  and 
one-half  miles  long.  These  boosters  will  be  driven  by  a  motor, 
the  armature  of  which  will  be  mounted  upon  the  same 
shaft  as  the  booster  armature.  Fig.  9  shows  one  of  these 
booster  armatures  completely  wound.  The  one  on  the  left  is 
booster  armature  wound  for  300  volts.    The  common  bed  plate 
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supports  the  two  fields  which  are  divided  vertically,  as  shown 
in  the  view  of  one  of  the  completed  units  in  Fig.  9.  These  ma- 

chines operate  at  625  r.p.m.,  and  the  booster  end  of  the  machine 
has  a  capacity  of  275  or  450  amps,  at  300  volts,  the  field  coils  being 
connected  in  series  for  275  and  the  two  halves  in  multiple  for  450 

road  commercially  practicable  is  by  employing  at  the  power 
stations  a  type  of  generator  that  will  supply  both  alternating  and 
direct  currents.  The  Westinghouse  company  lias  been  manu- 

facturing machines  of  this  type  for  several  years.  The  chief  ad- 
vantages to  be  derived  from  their  use  in  railway  work  is  in  cases 

FIG.  9.— GROUP  OF  DIRECT  CURRENT  RAILWAY  GENERATORS 

amps.  The  field  connections  are  so  arranged  that  the  change  from 
series  to  multiple  can  be  easily  and  quickly  made. 

ALTERNATING  AND   DIRECT  CURRENT  GENERATORS 

Another  method  of  rendering  the  operation  of  a  long-distance 

where  the  power  plant  is  located  near  the  road.  In  such  cases 

current  is  supplied  from  the  "direct  current  end"  of  the  machine direct  to  the  local  feeders,  and  alternating  current  from  the 
opposite  end  is  passed  through  suitable  step-up  transformers  and 
transmitted  at  high  potential  to  sub-stations,  where  it  is  passed 

FIG.  7. — ONE  OF  THE  FOUR  800  K.W.  GENERATORS  OF  SOUTH  SIDE  ELEVATED  RAILROAD,  CHICAGO 
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through  step-down  transformers  and  supplied  to  rotary  trans- 
formers, which  commutate  the  current  and  supply  it  to  the  local 

direct  current  feeders,  thus  securing  the  advantages  of  transmis- 
sion at  high  potential.  In  general  design  and  construction  these 

machines  resemble  the  Westinghouse  multipolar  generators.  The 
armature  is  wound  and  connected  to  the  commutator  in  pre- 

cisely the  same  manner  as  in  the  case  of  an  ordinary  direct  current 
generator,  but  in  addition  to  the  commutator  the  armature  is 
provided  with  collector  rings  which  supply  the  alternating  current 
exactly  as  in  the  case  of  an  alternating  current  generator,  the 

A  railway  plant  now  being  installed  by  the  Westinghouse  com- 
pany for  the  Lewiston,  Brunswick  &  Bath  Street  Railway  Com- 
pany, Lewiston,  Maine,  is  the  latest  example  of  the  use  of  A.  C- 

D.  C.  generators  and  rotary  transformers.  In  this  plant  there- 
will  be  three  Westinghouse  belt-driven  self-excited  generators  of 
the  A.  C.-D.  C.  type,  each  with  a  capacity  of  250  k.w.,  running 
at  600  r.p.m.  One  of  these  completed  machines  is  shown  in  Fig. 
10.    They  will  furnish  direct  current  at  from  500  to  550  volts  for 
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FIG.  10.— 250  K.W.  A.C.-D.C.  GENERATOR 

armature  winding  being  tapped  at  points  which  give  the  proper 
phase  relation,  by  wires  which  lead  through  the  hollow  shaft  to 
the  collector  rings.  The  fields  may  be  excited  from  a  separate 
direct  current  generator,  or  as  is  usually  the  case,  they  may  be 
self-excited  with  current  from  the  commutator  of  the  machine. 
These  machines  are  provided  with  both  shunt  and  series  field 
winding,  and,  if  they  are  self-exciting,  the  shunt  winding  is  always 
connected  across  the  direct  current  brushes.  When  the  machine 
is  operated  to  produce  direct  current  the  main  current  passes 

FIG. 
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12.— EFFICIENCY  CURVE  OF  375  K.W. 
TRANSFORMER 

local  feeders  in  Brunswick,  and  alternating  three-phase  currents 
at  340  volts  and  7200  alternations  per  minute.  Step-up  trans- 

formers will  increase  the  e.m.f.  to  10,500  volts,  at  which  it  will  be 
transmitted  to  Bath,  Lisbon  Falls  and  Lewiston.  At  these  sta- 

tions the  voltage  will  be  lowered  by  suitable  transformers  to  330 
volts  and  supplied  to  three-phase  200-k.w.  Westinghouse  rotaries 

FIGS.  13  AND   14.— FRONT  AND  REAR  VIEWS  OF  STANDARD  RAILWAY  SWITCHBOARD 

through  the  series  winding,  thus  increasing  the  potential  as  the 
load  increases,  just  as  in  the  case  of  a  compound  wound  direct 
current  railway  generator.  The  commutator  and  collector  rings 
may  be  placed  upon  the  same  or  opposite  ends  of  the  shaft.  The 
mean  alternating  current  potential  is  about  71  per  cent  of  the 
direct  current  voltage  for  two-phase  machines  and  about  61  per 
cent  for  three-phase  machines.  The  entire  output  may  be  utilized 
for  direct  current  work  or  for  alternating  current,  or  it  may  be 
divided  up  between  the  two  classes  of  work  in  such  proportions 
as  may  be  desired. 

running  at  720  r.p.m.  and  delivering  direct  current  at  500-550  volts 
for  the  local  division  of  the  railway. 

ROTARIES 

A  rotary  is  simply  a  commutating  machine.  When  sup- 
plied with  alternating  current  at  proper  frequency  and  voltage 

it  delivers  direct  current  at  the  required  potential;  hence  by  its 
use  it  is  possible  to  secure  the  advantages  of  the  alternating  cur- 

rent for  transmission  from  the  source  of  power  and  then  to  trans- 
form the  electric  energy  into  direct  current.    In  mechanical  de- 



554 STREET  RAILWAY  JOURNAL. [Vol.  XIV.  No.  9. 

sign  and  construction  and  in  appearance  the  Westinghouse 
rotaries  are  similar  to  the  A.  C.-D.  C.  generators  just  de- 

scribed. Alternating  current  is  supplied  to  the  collector  rings  and 
the  machine  runs  as  a  synchronous  polyphase  motor.  Direct  cur- 

rent is  then  taken  from  the  commutator  precisely  as  it  is  collected 
from  the  commutator  of  an  ordinary  direct  current  generator. 
As  in  the  A.  C.-D.  C.  machines,  there  is  a  definite  relation  in 
any  rotary  transformer  between  the  alternating  current  potential 
applied  at  the  collector  rings  and  the  direct  current  potential  de- 

livered at  the  commutator.  A  rotary  runs  at  a  perfectly 
definite  speed  as  a  synchronous  motor.  A  machine  which 
is  designed  for  giving  the  best  operation  under  normal  conditions 
has  a  very  poor  starting  torque;  that  is,  it  requires  a  very  heavy 
current  to  start  itself.  To  avoid  rhis  heavy  current  it  is  the  prac- 

tice of  the  Westinghouse  company  to  start  their  rotaries  by  means 
of  a  small  induction  motor,  mounted  upon  the  end  of  the  arma- 

ture shaft,  which  requires  a  comparatively  insignificant  amount  of 
current. 
One  of  the  latest  rotaries  built  by  the  Westinghouse  com- 

pany is  illustrated  in  Fig.  n,  a  separate  view  of  the  arma- 
ture being  also  shown.  The  latter  view  shows  clearly  the  second- 
ary of  the  Tesla  polyphase  induction  motor,  which  is  used  in 

starting.  The  machine  shown  is  of  200-k.w.  capacity,  and  will 
be  installed  in  the  Bath  sub-station  of  the  Lewiston,  Brunswick 
&  Bath  road.    Another  similar  machine    will    be    placed  in  a 

water-cooled  type;  a  spiral  of  iron  pipe  through  which  water  is 
passed  is  placed  in  the  oil,  just  inside  the  case  close  to  the  sides, 
and  takes  up  the  heat  from  the  oil.  The  water-cooling  method 
is  only  used,  however,  on  the  transformers  above  500  k.w.  in 
capacity.  The  construction  of  the  sizes  from  10  to  500  k.w.  is 
practically  the  same  and  they  are  all  oil  insulated,  but  they  are 
self-cooled.  The  iron  and  copper  losses  in  both  the  water  and 
self-cooled  types  have  been  reduced  to  a  minimum,  and  the  effi- 

ciency is  remarkably  high  as  indicated  in  the  efficiency  curve  of 
a  standard  375-k.w.  transformer,  shown  in  Fig.  12. 

SWITCHBOARDS 

The  Westinghouse  company's  standard  railway  switchboards  are 
built  up  of  white  marble  panels  2  inches  in  thickness,  upon  which 
the  necessary  instruments,  switches,  etc.,  are  mounted.  These 
panels  are  supported  upon  a  rigid  iron  frame  work,  the  construc- 

tion being  such  that  the  frame  work  forms  part  of  each  individual 
panel.  The  panels  are  set  side  by  side  and  bolted  together  and 
to  a  channel  iron  which  runs  along  the  whole  length  of  the  base. 
The  top  of  each  panel  is  secured  to  two  wrought  iron  bars  which 
also  run  along  the  whole  length  of  the  board.  All  the  con- 

nections between  the  various  instruments  and  switches  are  com- 
pleted at  the  works,  rectangular  copper  bars  being  used  for  this 

purpose.  The  bus  bars  are  also  composed  of  similar  bars  of  larger 
cross  section.    This  simple  method  of  construction  permits  ex- 

F1G.  11.— GROUP  OF  ALTERNATING  CURRENT  RAILWAY  APPARATUS 

sub-station  at  Lisbon  Falls,  and  two  more  of  the  same  size  and 
type  will  be  installed  at  Lewiston.  They  are  all  three-phase  ten- 
pole  machines,  and  as  shown  by  the  illustration,  with  the  ex- 

ception of  the  starting  motor,  are  almost  identical  in  appearance 
with  the  A.  C.-D.  C.  machines  previously  described.  The  amount 
of  energy  delivered  from  the  commutator  is  equal  to  the  energy 
supplied  at  the  alternating  current  end  to  the  collector  rings,  less 
the  amount  required  to  energize  the  fields  and  revolve  the  arma- 

ture, and  a  very  high  efficiency  is  attained.  In  connection  with 
the  transmission  of  power  by  high  potential  alternating  current, 
Fig.  11  illustrates  an  850  k.w.  Westinghouse  water-cooled  trans- 

former and  its  enclosing  case.  This  is  one  of  four  built  for  the 
Cataract  Power  &  Conduit  Company,  of  Buffalo.  It  will  receive 
power  from  the  Niagara-Buffalo  transmission  circuits  at  22,000 
volts  and  reduce  the  potential  to  2200  volts  for  local  distribution 
in  Buffalo.  The  view  shown  illustrates  the  distinctive  features 
of  the  Westinghouse  oil  insulated  transformers.  The  length  of 
the  iron  core  is  short,  a  large  portion  of  the  coils  extending  out- 

side the  iron.  The  winding  is  composed  of  deep  thin  coils,  which 
are  spread  apart  at  the  ends,  thus  giving  an  enormous  increase 
in  the  radiating  surface  and  increasing  the  facilities  for  insulating 
the  bent  part  of  the  coils.  When  completed  these  transformers 
are  enclosed  in  an  iron  case  and  immersed  in  oil,  which  materially 
strengthens  the  insulation,  prevents  oxidation  and  tends  to  equal- 

ize the  temperature.    The  850-k.w.  transformer  shown  is  of  the 

tensions  to  be  readily  made  at  any  time  by  simply  adding  the 
necessary  standard  panels. 
An  illustration  of  a  recent  standard  railway  switchboard  built  by 

the  Westinghouse  company  is  shown  in  Fig.  13.  This  board  is 
for  the  Dearborn  station  of  the  Detroit,  Ypsilanti  &  Ann  Arbor 
Railway  Company.  Commencing  at  the  left  end  there  are  two 
generator  panels  of  450  amps,  capacity;  one  load  panel  of  3000 
amps,  capacity;  two  feeder  panels,  800  amps,  each;  one  booster 
motor  panel,  300  amps.,  and  on  the  extreme  right  the  panel  for  the 
booster,  capacity  800  amps.  Under  the  booster  panel  is  the  face 
plate  for  the  motor  starting  box,  while  the  rheostat  face  plate 
under  the  motor  panel  is  for  controlling  the  motor  field.  The 
load  panel  contains  a  Weston  ammeter  and  voltmeter,  and  Weston 
voltmeters  are  mounted  on  swinging  brackets  at  each  end  of  the 
board.  The  one  on  the  left  is  used  in  throwing  the  generators  in 
multiple,  while  one  on  the  right  indicates  the  voltage  of  the 
boosted  feeder.  All  other  apparatus,  including  ammeters,  circuit 
breakers,  switches,  rheostats,  etc.,  are  of  Westinghouse  manu- 

facture. In  order  to  show  the  arrangement  of  the  connections,  bus 
bars,  brackets,  etc.,  a  view  of  the  back  of  the  same  board  is  shown 
in  Fig.  14.  The  connections  to  the  motor  starting  box  from  the  face 
plate  on  the  left  had  not  been  made  when  the  photograph  was 
made,  but  otherwise  the  connections  were  completed  and  the 
convenience,  simplicity  and  flexibility  of  the  construction  will  be 
readily  appreciated. 
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New  Maximum  Traction  Truck  No.  (4D2 

Much  interest  was  created  last  month  by  the  announcement 
that  the  Peckham  Truck  Company  has  designed  and  built  a  maxi- 

mum traction  truck  on  novel  lines,  and  that  the  truck  was 
in  use  under  one  of  the  electric  conduit  cars  of  the  Metropolitan 
Street  Railway  Company  of  New  York.  The  special  features 
which  attracted  attention  to  this  truck  were  that  it  was  center- 
bearing  and  that  it  was  fitted  with  a  swing  bolster,  both  new 

from  a  side  thrust,  also,  it  is  claimed,  positively  prevents  the 
danger  of  their  jumping  the  track. 

The  bolster  is  located  as  near  the  driving  wheels  as  possible 
and  is  supported  upon  springs  between  two  transverse  transom 
bars,  secured  in  pockets  to  both  the  side  frames  of  the  truck,  as 
shown  in  Fig.  3.  These  transom  bars  act  as  a  guide  for  the 
bolster  preventing  it  from  moving  longitudinally  with  the  car. 
The  spring  plank  upon  which  the  elliptic  and  spiral  springs  sup- 

porting the  bolster  rest,  is  hung  by  four  links  from  the  transom 
bars,  so  as  to  raise  the  side  of  the  car  body  toward  which  the 

FIG.  1.— MAXIMUM  TRACTION  TRUCK  FOR  TROLLEY  CARS,  USED  IN  BROOKLYN 

ther features  in  maximum  traction  construction,  but  there  are 
novel  points  about  the  truck  which  merit  description. 
One  great  advantage  of  maximum  traction  trucks,  of  course,  is 

the  ability  of  the  large  wheels  to  swing  between  the  side  sills. 
This  allows  the  car  to  be  brought  closer  to  the  ground,  making 
access  to  and  egress  from  it  more  easy.  The  diameter  of  the  driving 
wheels  on  the  ̂ ruck  shown  may  be  30  ins.  or  33  ins.,  while  that  of 

bolster  moves  when  striking  a  curve.  The  end  spiral  springs 
supporting  the  bolster  being  directly  underneath  the  side  bearing 
plates  admit  of  a  slight  rocking  motion  which  adds  greatly  to  the 
easy  riding  of  the  car,  as  it  permits  the  wheels  on  one  side  of  the 
truck  to  rise  independently  of  the  car  body. 

In  order  that  the  driving  wheels  may  occupy  the  least  possible 
distance  between  the  car  sills,  it  is  necessary  to  bring  the  center 

FIG.  2.— MAXIMUM  TRACTION   TRUCK  FOR  CONDUIT  CARS,  USED  IN   NEW  YORK 
the  small  or  idle  wheels  is  18  ins.  or  20  ins.  This  gives  the  latter 
plenty  of  room  to  swing  underneath  the  car  sills. 

The  advantages  of  a  swing  bolster  in  relieving  the  truck  wheels 
and  car  body  from  side  thrusts  when  the  car  is  rounding  curves 
at  high  speed  have  proved  of  such  value  that  Mr.  Peckham,  in 
designing  this  truck,  decided  to  retain  it,  although  to  secure  the 
short  swing  necessary  certain  changes  had  to  be  made  in  the 
usual  method  of  attaching  the  bolster  to  the  car  body.  The  use 
of  a  center-bearing  swing  bolster  in  relieving  the  small  wheels 

upon  which  the  car  swings  near  the  center  of  the  driving  axle. 
To  accomplish  this,  and  at  the  same  time  provide  a  fixed  center, 
the  swivel  plate  is  constructed  of  two  segmental  parts,  male  and 
female,  one  section  being  attached  to  the  swing  bolster  and  one 
to  the  underside  of  the  car  body  bolster.  The  upper  and  lower 

plates  are  connected  by  a  "king"  pin,  which  serves  to  fix  the center  of  the  swing.  This  point  is  adjusted  ordinarily  about  6  ins. 
from  the  center  of  the  axle,  but  can  be  changed  as  desired,  so  as 
to  make  the  swing  more  or  less. 
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These  swivel  plates,  as  stated,  are  made  with  male  and  female 
connections,  the  lower  plate  having  the  projection  to  fit  into  the 
upper,  so  that  without  having  the  addition  of  the  king  pin,  this 
truck  would  swing  to  the  correct  center.  As  these  swivel  plates 
cover  each  other,  excepting  when  the  truck  is  rounding  a  curve, 
the  surfaces  are  protected  from  dust  and  grit.  The  lower  circular 
plate  is  provided  with  an  oil  well  for  thorough  lubrication. 

The  side  frames  of  the  truck  are  made  of  solid  steel  castings 
having  pockets  in  the  upper  portions  of  the  pedestals  for  springs 
upon  which  they  are  supported  upon  the  journal  boxes.  These 
springs  are  made  sufficiently  large  and  strong  to  carry  the  weight 
of  the  truck  and  also  the  car  body.  Where  the  small  or  idle 
wheels  are  used  less  than  20  ins.  in  diameter,  the  journal  box 

4'- 2  — 

FIG.  3— SECTIONAL  VIEW  OF  SWING  BOLSTER 
springs  are  constructed  alongside  the  journal  boxes  instead  of 
upon  them.  These  side  frames  are  constructed  so  that  they  are 
low  enough  to  swing  under  the  rim  boards  of  open  cars  when  the 
trucks  are  turning  a  curve. 

The  brake  rigging  is  of  the  ordinary  upright  lever  type,  but 
provision  is  made  to  apply  reduced  pressure  to  the  idle  wheel  shoes 
in  proportion  to  the  weight  they  carry.  The  upright  levers  in  this 
truck  are  carried  in  the  center  next  to  the  bolster.  The  attach- 

ments of  the  rods  connecting  the  floaters  to  the  sway  bar  at  the 
center  of  the  car  are  brought  so  near  to  the  center  on  which  the 
truck  swings  that  no  provision  is  necessary  for  compensating  for 
said  swing,  and  the  rods  can  be  pinned  to  the  center  of  the  floater. 
The  brake  beams  are  carried  in  "gravity"  slides  instead  of  links. 

The  use  of  these  slides  entails  but  four  wearing  parts  besides  the 
shoes  in  the  brake  rigging  of  each  truck.  This  device  also  does 
away  with  the  troublesome  kicking  and  rattling  incident  to  link- 
hung  brakes. 

Fig.  2  shows  the  truck  as  constructed  for  the  electric  conduit 
cars  of  the  Metropolitan  Street  Railway  Company,  of  New  York. 
As  will  be  seen,  provision  is  made  for  the  attachment  to  the  ends 
of  the  side  frames  outside  of  the  small  wheels  of  the  electric  plow 
support.  Fig.  I  shows  the  construction  for  overhead  electric 
trolley  cars.  Trucks  of  this  latter  type  are  in  use  on  the  Brooklyn 
Heights  Railroad,  of  Brooklyn. 

Mechanical  Insulation  for  Electric  Cars 

BY  W.  F.  D.  CRANE 

The  mechanical  strains  and  the  seveie  service  to  which  the  in- 
sulation in  the  commutators,  brush  holders,  starting  rheostats  and 

controllers  on  electric  cars  are  subjected  necessitate  the  employ- 
ment of  an  insulating  material  with  superior  qualifications  for 

these  important  parts  of  the  electrical  apparatus.  The  commuta- 
tor demands  for  its  mechanical  and  electrical  integrity  that  the 

insulating  material  shall  be  the  strongest  and  most  durable  obtain- 
able. The  bushings  which  insulate  the  brush  holders  must  be 

reliable  insulators  and  at  the  same  time  sufficiently  strong  and 
durable  to  complete  the  required  mechanical  connections  be- 

tween studs  and  yoke.  Rheostat  bushings  must  also  possess 
similar  strength  and  durability. 

For  the  insulation  between  the  commutator  bars  experience  has 
demonstrated  the  superiority  of  sheet  mica  for  the  purpose.  The 
confinement  between  the  flat  surfaces  of  the  bars  furnishes  an  ideal 
condition  for  the  mica  sheet,  which  has  its  greatest  strength 
under  compression.  But  in  the  insulating  and  retaining  rings  or 
washers  at  the  ends  of  the  commutator  the  conditions  are  so  dif- 

ferent as  to  necessitate  the  use  of  some  stronger  insulating  ma- 
terial than  the  mica  alone.  Similar  mechanical  strains  exist  in  the 

brush  holder  bushings  where  the  strains  are  also  due  to  compres- 
sion, vibration  and  exposure.  To  meet  the  requirements  the 

desired  material  must  be  tough  and  strong;  it  must  not  shrink 
or  crack  under  pressure  or  impact;  it  must  not  absorb  moisture 
or  oil,  or  be  injuriously  affected  by  unusual  temperatures. 

In  controllers  the  conditions  surrounding  the  insulating  ma- 
terials are  extremely  severe.    Not  only  must  the  insulating  ma- 

terial possess  unusual  strength  to  provide  durable  mechanical 
connections  between  the  insulated  metal  parts,  but  it  must  also 
possess  qualities  which  will  enable  it  to  retain  its  insulating  prop- 

erties without  undue  deterioration  in  the  presence  of  the  high 
temperatures  and  atmosphere  of  the  arcs  formed  by  the  breaking 
of  the  electrical  contacts. 

In  the  selection  of  the  insulating  material  to  be  used  in  an 
electrical  device  the  engineer  must  first  consider  the  nature  of 
the  work  to  be  performed.  If  the  parts  to  be  insulated  will  be 
relatively  stationary  and  not  subject  to  unusual  jar  or  mechanical 
injury,  practically  any  material  which  will  furnish  the  necessary 
insulation  and  not  absorb  moisture  will  answer  the  purpose.  If, 
however,  work  in  the  sense  that  the  insulating  material  becomes 
an  essential  part  of  the  mechanical  construction  is  required  of 
the  material  in  addition  to  its  function  as  an  insulator,  quite  a 
different  material  would  be  selected  than  would,  for  instance,  be 
suitable  for  a  binding  post  or  a  condenser.  In  early  days  the 
scheme  of  the  armature  insulation  was  for  a  time  applied  to  the 
insulation  of  the  commutator,  to  the  extent  that  commutator 
ring  and  sleeve  and  segment  insulation  were  built  up  imperfectly 
of  mica,  shellaced  paper,  muslin,  wood  or  fibre,  as  happened  to 
be  the  case,  and  brush  holders  and  terminal  bushings  were  made 
of  hard  rubber,  fibre  or  prepared  wood,  with  the.-  result  that  the 
parts  were  soon  apt  to  become  loose  and  exaggerate  the  conse- 

quences of  legitimate  wear  and  tear.  With  progress  a  fuller  ap- 
preciation of  the  practical  requirements  of  all  the  materials  enter- 

ing into  the  construction  of  the  electric  motor  has  resulted  in  the 
utilization  of  only  such  materials  as  experience  has  demonstrated 
to  be  the  most  durable  and  economical  for  the  conditions  of 
service.  This  is  particularly  true  in  the  case  of  railway  motors, 
which  must  operate  continuously  and  inexpensively  under  ex- 

traordinarily severe  conditions  of  jolting,  torsional  strains  and 
heat,  dirt,  water  and  oil.  We  therefore  notice  the  change  in 
commutator  rings  and  bushings  from  hard  rubber,  fibre,  porcelain 
and  wood  to  the  more  durable  material,  vulcabeston,  which  is  now 
universally  employed  in  their  stead.  Vulcabeston  is  moulded  in 
the  exact  size  and  shape  required.  It  is  a  composition  of  asbestos 
and  India  rubber  vulcanized  under  pressure,  and  pos- 

sesses a  combination  of  valuable  characteristics  not  found 
in  any  other  insulating  materials.  The  asbestos  furnishes 
a  firm,  heat-proof  substance;  the  rubber  thoroughly  water- 

proofs the  asbestos,  and  the  pressure  exerted  during  manu- 
facture creates  a  hard,  dense,  tough,  yet  slightly  elastic  composi- 

tion, adapted  in  a  superior  manner  for  incorporation  with  metal 
parts  in  the  construction  of  strong  and  durable  electrical  ma- 

chinery. Vulcabeston  commutator  rings,  field  magnet  spools  and 
bushings  for  brush  holders  and  rheostats  are  furnished  for  the 
various  types  of  electrical  apparatus  on  the  market,  and  are  found 
in  the  stock  bins  of  the  manufacturing  and  railroad  companies 
with  other  standard  repair  parts  and  materials. 
The  high  temperature  resistance  and  the  toughness  of  vulcabes- 

ton peculiarly  recommend  it  for  service  in  controllers,  and  prac- 
tically all  the  street  car  controllers  throughout  the  country  are 

insulated  and  protected  by  this  material.  The  various  styles  of 
and  changes  in  the  controllers  of  the  manufacturing  companies 
have  resulted  in  the  production  of  a  great  number  of  controller 
pieces  in  all  sorts  of  sizes  and  shapes.  The  number  has  been 
still  further  increased  by  the  proprietary  prices  for  repair  parts 
or  improvements  made  to  order  for  the  railroad  companies. 

  

New  Material  For  Car  Curtains  and  Seats 

A  new  material  for  car  curtains  and  for  upholstering  car  seats, 
chairs,  lounges,  etc.,  is  being  manufactured  by  the  Boston  Ar- 

tificial Leather  Company,  of  Boston,  Mass.  This  material  is 
known  as  "Moroccoline,"  and  is  an  excellent  imitation  of  leather. 
Moroccoline  has  a  hard  but  flexible  surface  that  is  not  easily 
scratched  or  rubbed  off.  It  will  not  grow  hard  and  crack  or  be- 

come soft  and  sticky  in  extremes  of  temperature  or  climate,  as  it 
contains  no  rubber  or  other  unreliable  matter.  It  is  claimed  that 
this  material  will  last  as  long  as  the  best  upholstering  leather. 
From  a  sanitary  point  of  view  Moroccoline  is  particularly  desira- 

ble for  upholstering  car  seats,  etc.,  as  it  can  be  thoroughly  washed 
at  frequent  intervals  without  injury  to  the  fabric. 

Moroccoline  is  made  on  one  single  thickness  of  either  drill  or 
duck  and  with  a  good  heavy  surface  coating.  This  is  a  departure 
from  some  imitations  of  leather  which  are  sometimes  made  of 
two  pieces  of  cloth  pasted  together.  These  are  apt  to  separate 
and  cause  the  surface  to  blister.  Moroccoline  is  embossed  by 
the  same  process  as  is  used  in  embossing  real  leather,  so  that  all 
the  leather  grains  can  be  furnished  if  desired,  and  when  used  for 
ivpholstering  it  is  very  difficult  to  tell  this  material  from  real 
leather.  Moroccoline  costs  about  one-third  as  much  as  hand- 
buffed  upholstery  leather. 
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New  Figure  **  8  n  Trolley  Wire  Ears 

With  the  increased  use  of  figure  "8"  and  similar  styles  of  trol- 
ley wires  has  arisen  a  demand  for  a  variety  of  different  forms  and 

designs  of  ears  and  clamps  especially  adapted  for  them.  To  more 
fully  meet  the  individual  requirements  of  those  who  are  interested 
in  the  construction  and  maintenance  of  trolley  lines  the  Ohio 
Brass  Company,  of  Mansfield,  Ohio,  has  recently  placed  several 
new  patterns  of  splicing  and  strain  ears  upon  the  market,  cuts  of 

which  are  shown  herewith.  These  are  in  addition  to  the  figure  "8" 
devices  listed  in  this  company's  supplement  to  catalogue  No.  3, 

FIG.  1.— SOLDERED  STRAIN  EAR 

FIG.  2. — MECHANICAL  SPLICING  EAR 

FIG.  3.  — CLAMP  STRAIN  EAR 

and  differ  from  those  which  they  most  nearly  resemble  in  some 
detail  of  design  or  construction. 

These  ears  have  been  in  use  for  a  sufficient  length  of  time  and  in 
large  enough  quantities  to  demonstrate  their  entire  practicability. 
As  will  be  seen  from  the  illustrations  they  have  been  well  designed 
and  they  will  undoubtedly  be  found  of  great  value  wherever  figure 

"8"  wire  is  used  in  overhead  construction.  Fig.  1  shows  a  soldered 
strain  ear;  Fig.  2,  a  mechanical  splicing  ear,  and  Fig.  3,  a  clamp 
strain  ear. 

Double  Truck  Kinetic  Motor  Car 

The  general  principles  of  the  motor  car  of  the  Kinetic  Manu- 
facturing Company  have  been  described  in  the  Street  Railway 

Journal.  As  will  be  remembered,  it  is  a  stored  steam  system,  in 
which  the  cars  are  equipped  with  a  large  receiver  in  which  hot 
water  and  steam  to  a  temperature  of  about  380  degrees  F.,  cor- 

responding to  a  pressure  of  about  200  lbs.  per  square  inch,  is 
stored.  The  boiler  is  well  jacketed  to  prevent  radiation.  As 
steam  is  admitted  to  the  engine  cylinders,  the  boiler  pressure  is 

small  furnace  on  the  car  partly  to  compensate  for  the  heat  lost 
by  radiation,  and  also  to  raise  the  boiler  pressure  during  long 
stops  and  when  running  down  grade.  The  system  has  recently 
been  put  in  service  on  the  Babylon  Street  Railway,  of  Babylon, 
N.  Y.,  where  single-truck  cars  arc  employed,  and  the  company 
is  equipping  several  other  roads,  among  them  the  Detroit  &  Mt. 
Clemens  Railway,  running  from  Detroit  to  Mt.  Clemens,  Mich. 
On  this  latter  road  a  double-truck  car,  built  by  the  Jackson  & 

Sharp  Company  and  shown  in  the  engravings,  will  be  used.  This 
car  has  four  cylinders,  two  on  each  truck,  necessitating  a  flexible 
connection  from  the  receivers  containing  the  hot  water  and  steam 
to  both  trucks.    In  the  case  of  a  double-truck  car  equipped  with 

FIG.  2. — END  VIEW  OF  KINETIC  MOTOR  CAR 

power  on  one  truck  only,  the  receiver  would  be  mounted  on  the 
frame  of  the  truck  and  move  with  it.  Where  both  trucks  are 
equipped  with  motive  power,  the  receivers  are  suspended  under  the 
middle  of  the  car  body  betwen  the  trucks,  the  body  trussing  be- 

ing arranged  with  special  reference  to  this  both  as  to  strength 
and  position.  The  steam  pipe  connecting  the  receiver  with  the 
cylinders  has  a  ball  and  socket  joint  at  each  connection,  so  as  to 
avoid  any  risk  of  leakage  at  those  points  from  any  twisting  of  the 
car  while  running.  About  the  center  of  this  pipe  is  a  reducing 
valve  through  which  the  steam  passes  to  enter  the  pipes  that 
carry  it  to  the  cylinder.  These  pipes  have  joints  placed  as  near 
the  king  bolts  as  possible  to  permit  the  swinging  of  the  trucks 
without  straining  the  pipes. 
The  general  arrangements  of  the  trucks  are  essentially  the  same 

FIG.  I.— SIDE  VIEW  OF  TRUCK 

reduced  immediately,  upon  which  part  of  the  water  passes  into 
steam.  The  machinery  is  similar  in  general  principles  to  that  of 
an  ordinary  steam  engine.  The  system,  which  has  been  developed 
by  A.  P.  Dodge,  general  manager  of  the  company,  differs  in 
several  respects  from  the  ordinary  stored  steam  motors,  many  of 
which  are  in  use  at  present  in  Europe.  The  principal  points  of 
difference  are  in  the  use  of  a  condenser,  which  is  carried  on  the 
car  roof  and  muffles  the  exhaust,  and  in  the  employment  of  a 

FIG.   3. — END  VIEW  OF  TRUCK 

as  to  wheels,  axles,  cylinders,  connecting  rods,  eccentrics,  links, 
etc.,  as  a  four-wheeled  locomotive  of  the  same  size.  In  the  car 
illustrated,  33-in.  steel  tired  wheels  are  used.  The  cylinders  are 
8  ins.  in  diameter,  with  12-in.  stroke.  The  weight  of  the  car  body 
is  carried  on  elliptic  springs,  transmitting  the  weight  to  the  truck 
frames,  which  in  turn  are  carried  by  eight  spiral  springs  on  each 
truck.  As  the  whole  weight  is  on  the  driving  wheels  there  can  be no  slipping. 



558 
STREET  RAILWAY  JOURNAL. [Vol.  XIV.  No.  9. 

After  exhaustion  from  the  cylinders,  the  steam  passes  into  a 
receiving  box  on  each  truck,  where  it  has  a  chance  to  expand  to 
nearly  atmospheric  pressure.  From  these  boxes  it  passes  to  the 
condensers  on  the  roof  of  the  car.  In  the  case  of  a  double-truck 
car,  the  condenser  is  composed  of  six  nearly  similar  parts,  three 
forward  and  three  back  of  the  center  of  the  car.  The  division 
into  three  is  arbitrary  and  for  convenience,  but  the  division  at 
the  center  of  the  car  is  to  admit  a  supply  of  fresh  air  and  thus 
avoid  using  in  the  rear  end  of  the  car  the  air  that  becomes  heated 
by  passing  through  the  forward  part  of  the  condenser.  It  will 
be  seen  that  by  this  arrangement  the  efficiency  of  the  condenser 
is  doubled.  After  condensation  the  water  is  received  by  tanks 
under  the  car,  from  which  it  may  be  drawn  at  convenience,  or  a 
part  of  it  used  to  sprinkle  the  road  to  lay  the  dust. 
There  are  manifestly  many  small  details  of  convenience  and 

necessity  that  cannot  well  be  described  in  detail,  but  all  the  essen- 
tial features  of  the  machine  are  very  like  the  well-known  locomo- 

Circuit  Breakers 

In  the  early  days  of  electrical  engineering  work  circuit  breakers 

were  looked  upon  more  as  a  luxury  or  a  "fad"  than  as  a  necessary 
part  of  the  station  equipment,  but  these  instruments  have  been  so 
fully  developed  and  improved  that  they  are  now  quite  generally 
considered  an  indispensable  part  of  the  power  house  apparatus. 
A  very  great  amount  of  credit  for  the  present  state  of  perfection 
to  which  breakers  have  been  brought  both  mechanically  and  elec- 

trically is  undoubtedly  due  to  the  Cutter  Electrical  &  Manufac- 
turing Company,  of  Philadelphia,  Pa.  This  company  was  one  of 

the  pioneers  in  the  field,  and  for  some  years  past  it  has  devoted 

FIG.  4. — SIDE  VIEW  OF  KINETIC  MOTOR  CAR FIG.  2.— REGULATING  CIR- 
CUIT BREAKER 

tive,  but  improved  and  made  more  efficient  by  the  storage  of  hot 
water  and  the  condensation  of  the  exhaust  after  the  steam  leaves 
the  cylinders. 
The  throttle  valve  and  reversing  levers  are  operated  from 

either  end  of  the  car  at  convenience,  so  that  either  end  of  the  car 
may  be  the  forward  end  as  may  be  desired. 
The  system  of  stored  steam,  generally  speaking,  is  not  a  new 

one,  but  has  been  shown  both  here  and  abroad  to  have  a  distinct 
economy  under  many  conditions.  From  the  entrance  of  the  steam 
into  the  cylinders  to  its  exhaustion  from  them  the  means  of  get- 

ting the  best  service  from  the  heat,  which  is  the  true  measure  of 
power,  is  the  same  as  with  the  well-known  locomotive.  In  the 
methods  of  carrying  the  heat  before  admission  to  the  cylinders 
and  the  disposal  of  the  unused  heat  after  leaving  them,  are  to  be 
found  the  great  improvements  over  the  locomotive  or  any  other 
system  of  motive  power. 
The  results  from  operation  in  Babylon  and  Detroit  will  be 

watched  with  interest  by  railway  managers  in  all  parts  of  the 
country. 

21  E  Truck  in  Boston 

The  truck  shown  in  the  accompanying  illustration  is  known 
as  J.  G.  Brill  truck  No.  21  E.,  and  several  hundreds  of  this  type 
are  in  operation  on  the  lines  of  the  Boston  Elevated  Railway. 
These  trucks  have  solid  forged  axle  box  frames,  half-elliptic 

almost  its  entire  attention  to  the  subject  of  breaking  automatically, 
electric  currents,  and  its  line  of  instruments  includes  everything 
that  can  be  desired  in  this  connection. 

The  trade  name  of  the  Cuttei  instruments  is  "I.  T.  E.,"  signi- 
fying "InverseTime  Element,"  and  this  feature  is  a  particularly  im- 

portant one.  "Inverse  Time  Element"  means  that  the  more  se- vere the  conditions  which  cause  the  instrument  to  operate  the 
quicker  will  be  its  operation.  Tests  of  these  instruments  show 
that  they  will  open  in  five  one-thousandths  of  a  second  upon  the 
occurrence  of  a  short  circuit,  and  the  current,  which  might  nor- 

mally reach  200  amps.,  is  severed  before  80  amps,  have  passed 
through  them. 

Wilbur  M.  Stine,  of  Armour  Institute,  Chicago,  in  a  report 
made  on  these  instruments,  says: 
"Circuit  breakers  appear  in  their 
action  to  be  independent  of  the 
manner  in  which  the  load  comes 
upon  them,  i.  e.,  it  is  immaterial 
whether  the  load  is  suddenly 
thrown  on  or  is  gradually  brought 
up  to  the  capacity  of  the  machine. 
Further,  they  were  absolutely  free 
from  any  sticking,  and  at  no  time 
during  the  test  did  they  fail  to  act. 
The  margin  within  which  the  ap- 

paratus operated  successively  was 
also  very  narrow,  not  exceeding  3 

TRUCK  IN  BOSTON 

springs  at  each  corner  and  springs  between  the  journal  boxes 
and  the  axle  box  frame.  They  are  practically  the  standard 
type  of  the  Brill  Company,  with  the  exception  that  there  is  a 
slight  difference  in  the  brake  rigging,  which  is  peculiar  to  the 
Boston  Elevated  system. 

FIG.  I.  — CIRCUIT  BREAKER 
FOR  MOTORS 

per  cent  of  the  capacity."  Other  tests  made  elsewhere  show 
practically  the  same  results,  and  the  many  large  switchboards 
throughout  the  United  States  which  are  equipped  entirely  with  this 
form  of  protection  give  evidence  of  the  great  popularity  among 

the  leading  engineers  of  "I.  T.  E."  instruments. 
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The  Cutter  Electrical  &  Manufacturing  Company  builds  its  in- 
struments for  direct  or  alternating"  currents  and  of  any  capacity 

and  for  any  desired  voltage.  It  makes  double  and  triple  pole  in- 
struments, as  well  as  single  pole. 

Fig.  1  illustrates  a  type  of  circuit  breaker  which  has  been  de- 
signed specially  for  service  in  connection  with  motors.  It  has  an 

over-load  function  and  also  "no  voltage"  release,  the  "no  voltage" 
release  coil  being  placed  in  shunt  between  the  two  poles  of  the 
circuit.  Fig.  2  shows  a  modification  of  this  same  instrument  de- 

signed to  open  automatically  upon  a  predetermined  over-load  or 
short  circuit,  and  also  to  open  automatically  in  case  the  current 
drops  to  zero.  These  instruments  were  originally  made  with 
single  pole  only  and  of  a  limited  range,  but  have  recently  been 
built  so  large  as  to  demonstrate  their  entire  success  for  any  re- 

quired capacity.  These  are  in  use  both  in  America  and  abroad, 
largely  in  connection  with  storage  battery  work. 

In  the  "I.  T.  E."  circuit  breakers  the  mechanical  features  are 
carefully  considered,  as  well  as  electrical  details.  The  instruments 
are  also  designed  to  be  graceful  and  pleasing  in  appearance.  The 
Cutter  Electrical  &  Manufacturing  Company  has  recently  pub- 

lished a  very  large  and  handsome  volume,  which  is  devoted  ex- 
clusively to  the  important  subject  of  switchboards  and  the  appli- 

ances used  thereon,  and  this  book  should  be  in  the  hands  of  every 
one  interested  in  power  station  apparatus. 

Parlor  Cars  in  Manchester,  N.  H. 

The  Briggs  Carriage  Company,  of  Amesbury,  Mass.,  has  re- 
cently completed  a  very  handsome  private  car  for  use  in  Man- 

chester, N.  H.  An  exterior  view  of  this  car  is  shown  herewith. 
The  car  measures  30  ft.  over  all,  and  the  interior  is  finished  in 

PARLOR  CAR  IN  MANCHESTER 

mahogany  and  oak  with  quartered  oak  flooring.  The  door  lockers 
have  heavy  plate  glass  coming  down  to  the  belt  rail  of  the  car. 
Both  platforms  are  protected  by  means  of  heavy  spring  roller 
curtains,  also  with  storm  curtains  to  separate  the  car  from  the 
space  occupied  by  the  motorman  if  desired.  The  grill  work  and 
main  panels  are  painted  in  royal  blue  with  gold  decorations,  and 
the  sills  and  concave  panels  of  the  car  body  are  finished  in  cream. 

—  

Preparations  for  Cleaning  Cars 

The  Modoc  Soap  Company,  of  Cincinnati,  Ohio,  has  devoted 
a  number  of  years  to  developing  its  Modoc  liquid  car  cleaner, 
which  is  especially  adapted  to  cleaning  the  exterior  and  interior 
of  street  and  steam  railroad  cars.  It  is  a  linseed  oil  preparation, 
and  is  used  daily  on  many  of  the  principal  railroad,  sleeping  car 
and  street  car  companies  of  America  and  Canada,  but  it  is  in- 

tended for  terminal  and  yard  cleaning  only.  It  is  to  be  applied 
with  waste  thoroughly  saturated,  on  cars  after  they  have  made 
their  trips,  and  then  wiped  down  with  dry  waste,  which  will  prove 
a  thorough  cleaner,  giving  the  highest  possible  lustre,  which  it 
retains,  preserving  the  varnishes  and  making  old  coaches  like  new. 
Tt  is  claimed  that  this  material  will  effect  a  great  saving  in  the 
cost  of  cleaning  cars,  and  that  it  is  far  superior  to  ordinary  soap 
and  water.  Modoc  powdered  soap  is  a  preparation  for  the  thor- 

ough cleaning  of  cars  in  shops  before  revarnishing.  It  is  one  of 
the  mildest  soaps  made,  and  contains  less  alkali  than  many  ordi- 

nary powders  and  soaps,  and  can  be  applied  after  diluting  it  with 
water  or  direct  with  a  wet  brush.  It  is  peculiarly  well  adapted 
for  cleaning,  being  most  effective,  yet  does  not  cut  into  or  burn 

the  paint,  and  comprises  materials  that  produce  the  greatest  fric- 
tion without  scratching.  Because  of  these  combined  qualities  it 

reduces  the  amount  of  labor  and  produces  the  results  sought  for 
without  the  slightest  injury  to  the  paint. 
The  Modoc  Soap  Company  is  very  confident  that  it  its 

directions  are  carefully  followed  the  use  of  its  cleaning 
materials  will  show  a  decided  decrease  in  the  expense  account 
because  of  increased  length  of  service  of  cars  before  repainting 
or  revarnishing  will  be  necessary,  and  in  addition  the  equipment 
will  always  be  in  an  attractive  and  pleasing  condition.  The  com- 

pany advocates,  however,  very  strongly  the  systematic  cleaning 
of  cars,  believing  that  if  the  cars  are  cleaned  regularly  and  before 
they  are  allowed  to  become  too  dirty  a  great  economy  can  be 
effected,  both  in  the  cost  of  cleaning  and  in  the  longer  life  of  the 
cars. 

Solenoid  Blowouts 

The  engravings  shown  herewith  present  two  remarkable  views 
of  the  action  of  a  solenoid  coil  on  the  arc  formed  between  the  con- 

tact finger  and  cylinder  in  the  type  "S"  solenoid  blowout  street 
railway  controller,  manufactured  by  the  Walker  Company,  of 
Cleveland. 

This  controller  has  proved  a  ery  popular  since  it  was  placed  on 
the  market  about  a  year  ago,  and  its  makers  say  that  it  has  given 

FIG.    I.— ARC  WITH  SOLENOIDS  INOPERATIVE 

FIG.  2.-  -ARC  BLOWN  OUT  BY  SOLENOIDS 

universal  satisfaction.  The  principles  used  in  its  construction  are 
new  and  most  ingenious. 

The  remarkable  effect  of  the  solenoid  blowout  is  shown  very 
plainly  in  the  two  illustrations,  Figs.  I  and  2.  These  pictures  are 
taken  direct  from  photographs  without  retouching  or  alteration 
of  any  kind.  The  apparatus  shown  is  a  short  section  of  a  con- 

troller cylinder,  with  contact  fingers  and  solenoid  partitions  in 
exactly  the  same  relation  to  each  other  and  working  under  the 
same  conditions  as  in  a  complete  controller  in  practical  operation. 

Fig.  I  shows  the  arc  formed  with  the  solenoids  inoperative,  audit 
will  be  readily  seen  how  destructive  such  an  arc  would  be  to  con- 

tact fingers,  insulation,  and  in  fact  every  thing  that  it  could  reach. 
Fig.  2  shows  how  the  arc  from  the  same  current  and  under  the  same 
conditions  is  blown  out  by  solenoids.  These  views,  more  than  any 
argument,  show  the  immense  advantage  of  the  solenoid  blowout  in 
controller  construction. 
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Modern  Methods  for  the  Prevention  of  Scale  in  Boilers 

The  general  laws  of  nature  are  such  that  water  from  any  source 
except  rain  water  is  impregnated  with  scale  forming  salts,  mainly 
lime  and  magnesia,  and  when  this  water  is  used  in  a  steam  boiler 
these  salts  form  an  incrustation  which  destroys  the  efficiency  of 
the  boiler  in  proportion  to  the  thickness  of  the  scale.  This  has 
led  for  years  to  all  sorts  of  expedients  for  getting  rid  of  the 
deleterious  deposit.  Many  of  the  remedies  have  been  much  worse 
than  the  disease,  and  hundreds  of  boilers  have  been  pitted,  cor- 

easy  to  introduce  the  proper  chemical  for  neutralizing  and  de- 
stroying those  elements  without  causing  any  injurious  effects  on 

boilers  or  connections. 
This  company  is  making  free  analysis  and  prescribing  treatment 

for  feed  waters  in  all  portions  of  the  country,  and  has  on  file  some 
14,000  different  analyses  of  water  for  which  it  is  constantly  furnish- 

ing preparations  suited  for  each  individual  case.  In  this  way  the 
subject  is  handled  in  an  intelligent  and  systematic  manner,  getting 
at  the  root  of  the  existing  evil,  overcoming  the  difficulties  and  in- 

suring the  safe  and  economical  running  of  steam  boilers  and  all 

LABORATORY TESTING  ROOM 

roded,  and  in  the  end  utterly  destroyed  by  the  action  of  the  vola- 
tile oils  and  salts  which  have  been  used  for  this  purpose.  The 

usual  method  has  been  to  remove  the  scale  after  it  has  formed, 
but  a  substance  has  now  been  discovered  which  when  put  into  the 
feed  water  prevents  the  formation  of  scale.  The  development  of 
this  method  on  a  scientific  basis  is  the  foundation  of  the  immense 
business  built  up  by  the  Dearborn  Drug  &  Chemical  Company,  of 
Chicago,  who,  previous  to  this  time,  had  conducted  an  analytical 
and  pharmaceutical  laboratory  exclusively. 

The  mineral  deposits  or  scale  found  in  boilers  is  usually  entirely 
different  in  different  localities,  the  mineral  salts  embodied  therein 

LABORATORY  SHOWING  OFFICE 

not  only  having  different  chemical  properties,  but  different  physi- 
cal properties  as  well.  The  difference  in  the  percentage  of  salts  in 

each  water  is  governed  by  the  nature  of  the  soil  from  which  the 
source  of  supply  is  obtained.  Under  these  conditions  the  prepara- 

tions prescribed  for  preventing  scale  in  one  water  could  not  be 
applicable  to  another.  The  Dearborn  Company  has  large  chemi- 

cal laboratories  equipped  with  the  most  modern  apparatus  and 
employs  a  staff  of  expert  chemists,  who,  analyzing  the  water  from 
any  locality,  determine  what  mineral  salts  and  scale  producing 
elements  predominate  in  it,  and  after  these  are  discovered  it  is 

other  steam  receptacles.  These  methods  also  enable  the  steam 
user  to  always  obtain  identically  the  same  especially  prepared  and 
uniformly  made  preparation.  This  company  also  makes  a  special- 

ty of  the  analysis  of  all  kinds  of  lubricating  oils,  taking  up  the 
subject  of  lubrication  in  all  its  forms  from  a  scientific  standpoint, 
and,  after  analysis,  specifications  are  given  naming  the  proper  oil 
for  each  individual  case,  not  only  from  the  scientific,  but  from  a 
practical  standpoint  as  well.  The  Dearborn  Drug  &  Chemical 
Company  controls  the  refining  of  its  own  products,  which  are 
shipped  subject  to  its  inspection;  each  barrel  of  oil  is  re-strained, 
and  flash,  fire,  viscosity,  gravity  and  cold  tests  are  made  of  each 
individual  barrel,  and  if  found  to  be  correct  it  is  sealed  and 
shipped  as  a  sealed  barrel  of  inspected  oil  to  the  consumer.  The 

laboratory  apparatus  for  this  work  includes:  Thurston's  friction machine  and  accurately  adjusted  viscosimeters  (Tagliabue)  and 
(Carpenter)  hydrometers  (Baume),  flash  and  fire  cups  with  time 
watches,  thermometers  reading  700,  freezers,  separators,  and  every 
thoroughly  revised  instrument  built  for  determining  the 
nature,  composition,  etc.,  of  lubricating  oils,  greases  and  all 
classes  of  high  grade  lubricants.  The  accompanying  illustrations 
show  different  views  in  the  laboratory. 
The  officers  of  this  company  are  W.  H.  Edgar,  president;  R.  F. 

Carr,  vice-president,  and  Chas.  M.  Eddy,  secretary  and  treasurer. 

Overhead  Line  Material 

The  Western  Electric  Company,  of  New  York,  is  constantly 
adding  to  and  improving  its  excellent  line  of  street  railway  ma- 

terial. One  of  the  most  conspicuous  improvements  which  this 

company  has  brought  out  is  the  "W.  E."  form  C  suspension,  which 
is  a  modification  of  the  West  End  type  of  hanger.  In  this  device  all 
of  the  good  features  have  been  retained,  making  a  much  lighter  and 
more  symmetrical  hanger,  without  decreasing  its  strength.  These 
hangers  are  carried  in  stock  made  up  in  both  malleable  iron  and 
bronze. 
The  Western  Electric  form  D  or  cap  and  cone  suspensions  are 

made  with  heavy,  high-grade  malleable  iron  bodies,  which  hold  the 
caps  and  cones  of  standard  "W.  E."  insulation.  The  trolley  ears 
made  by  this  company  have  extra  deep  milled  grooves,  and  are 
properly  designed  to  fill  all  modern  requirements. 

In  addition  to  this  class  of  goods  the  Western  Electric  Company 
carries  a  full  line  of  flexible  and  adjustable  bracket  arms,  carbon 
brushes,  gears,  pinions,  trolley  wheels  and  many  other  kinds  of 
material  for  the  construction  and  maintenance  of  electric  railways. 
Convention  delegates  and  visitors  who  will  return  by  way  of  New 
York  are  cordially  invited  to  visit  this  company's  handsome  new 
building  in  that  city  and  inspect  its  stock,  which  is  large  and 
complete. 
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Cars  in  Boston  and  Vicinity 

The  accompanying  illustrations  show  a  few  of  the  more  promi- 
nent types  of  cars  in  use  on  the  street  railway  lines  in  Boston  and 

vicinity.  Fig.  1  shows  a  closed  car  of  the  Hingham  Street  Rail- 
way. This  car  was  built  by  Jackson  &  Sharp  Company,  and  is 

mounted  on  a  Peckham  truck.  It  will  be  noticed  that  the  car 
has  extra  long  bonnets  with  bonnet  posts.  Fig.  2  illustrates  a  closed 
car  of  the  Gloucester,  Essex  &  Beverly  Street  Railway.  This  car 
is  mounted  on  a  Peckham  truck  and  is  vestibuled.    Fig.  3  is  a 

FIG.  I. — CLOSED  CAR — HINGHAM 

FIG.  3.— CLOSED  CAR— BOSTON 

FIG.  5.— CLOSED  CAR— BOSTON 

closed  car  in  operation  on  the  lines  of  the  Commonwealth  Avenue 
Street  Railway  Company.  This  car  is  mounted  on  a  Dupont 
truck,  and  was  built  by  Jackson  &  Sharp  Company.  Fig.  4  shows 
a  nine-bench  open  car  built  for  the  Boston  Elevated  Railway  by 
the  Laconia  Car  Company.  Fig.  6  also  shows  a  nine-bench 
open  car  in  use  on  the  Boston  Elevated  Railway.  This  car  is 
the  type  of  which  the  J.  G.  Brill  Company  has  recently  furnished 
seventy-five  to  the  Boston  Elevated  Railway.  Fig.  5  shows  a  re- 

cent type  of  closed  car  built  by  Laconia  Car  Company  for  the  Bos- 
ton Elevated  Railway. 

In  addition  to  the  above  there  are  a  number  of  cars  in  opera- 
tion in  Boston  which  will  be  of  interest  to  delegates.  The  John 

Stephenson  Company,  of  New  York,  has  built  a  large  number  of 

25-ft.  box  cars,  which  are  standard  on  the  Boston  Elevated.  J. 
M.  Jones'  Sons,  of  West  Troy,  N.  Y.,  built  the  long  open  car  1  in 
operation  on  the  lines  of  the  Commonwealth  Avenue  Street  Rail- 
way. 

 ♦♦♦  

Well-Known  Electrical  Dealers 

The  business  now  carried  on  by  The  Albert  &  J.  M.  Anderson 
Manufacturing  Company  in  South  Boston  was  commenced  in  a 

FIG.  2.— CLOSED  CAR— GLOUCESTER 

FIG.   4.-OPEN  CAR  — BOSTON 

FIG.  6.— OPEN  CAR— BOSTON 

very  modest  way  by  Albert  Anderson  in  1877.  Mr.  Anderson's first  work  was  in  the  line  of  small  jobbing  and  various  kinds  of 
small  metal  wires,  including  locks  and  keys.  By  dint  of  hard, 
persistent  work  he  increased  his  business  little  by  little  until  it 
was  necessary  to  secure  larger  quarters,  and  in  1881  he  moved  to 
SY2  Dock  Square,  at  which  place  he  continued  the  same  general 
line  of  work  and  manufactured  hardware,  locks,  door  knobs  and  a 
variety  of  special  metal  and  iron  work.  The  room  at  Dock  Square 
being  insufficient  to  hold  the  steadily  increasing  business  an  addi- 

tional branch  shop  was  started  at  21  Hamilton  Street.  This 
branch  was  devoted  mainly  t«i  the  manufacture  of  dies,  presses,  etc. 

In  1890  J.  M.  Anderson,  who  had  been  connected  with  the  busi- 
ness for  several  years,  was  admitted  to  partnership,  and  the  firm 
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name  of  Albert  &  J.  M  Anderson  adopted.  Still  further  increase 
in  the  business  made  another  move  necessary,  and  in  1893  land 
was  purchased  on  A  Street,  South  Boston,  and  the  factory  which 
the  company  now  occupies  erected,  buildings  being  of  brick  and 
planned  most  advantageously  for  the  work  which  the  concern  is 
doing.  The  location  is  convenient  to  freight  facilities,  and  at  the 
same  time  within  easy  reach  of  the  business  center  of  the  city, 

being  but  ten  or  fifteen  minutes'  walk  from  the  post  office. 
In  1807  the  firm  of  Albert  &  J.  M.  Anderson  became  incorpo- 

rated under  Massachusetts  laws  under  the  name  of  The  Albert  & 
J.  M.  Anderson  Manufacturing  Company.  From 
the  early  history  of  this  concern  it  has  been  en- 

gaged in  the  manufacture  of  electrical  devices  for 
a  variety  of  purposes,  and  made  the  switchboard 
used  at  the  experimental  power  station  at  Allston 
when  the  West  End  Street  Railroad  first  under- 

took the  equipment  of  its  line  with  electricity  for 
a  motive  power.  Since  then  a  great  part  of  the 
material  used  for  the  overhead  construction  of  the 
West  End  has  been  furnished  by  the  Andersons, 
and  by  reason  of  the  excellent  quality  of  the  ma- 

terial furnished  by  them  and  the  widely-known 
reputation  of  the  West  End  Road  for  superior 
equipment,  the  material  which  the  Andersons  have 
made  has  become  widely  known  for  its  high  grade. 

The  switchboards  in  the  five  Edison  stations  in 
Boston  have  practically  all  been  made  by  this 
company,   including  all  the   new   apparatus  for 
storage  batteries.    All  the  recent  works  in  this 
line  is  well  worthy  the  attention  of  electrical  engineers.  The 
plant  at  289-293  A  Street  includes  a  brass  foundry,  a  very  com- 

pletely equipped  machine  shop  and  a  blacksmith  shop  where  drop 
forgings  are  produced. 

The  Development  of  The  Patton  Motor 

The  Patton  motor  has  been  undergoing  an  experimental  stage 
for  several  years  past,  one  or  two  crude  machines  having  been 
put  in  service  and  operated  under  the  most  trying  conditions  and 
adverse  circumstances.  The  new  company,  however,  which  now 
controls  the  invention  is  making  rapid  strides  with  it,  having  put 
upon  the  market  within  the  last  year  a  number  of  substantial, 
well  built  machines,  which  have  given  excellent  satisfaction  to  the 

purchasers. 

Woodwork  for  Street  Railway  Cars 

J.  P.  Sjoberg  &  Company,  of  New  York  City,  make  a  specialty 
of  supplying  woodwork  for  cars.  This  company  makes  new  car 
bodies  complete  to  be  shipped  "knocked  down,"  and  it  also  sup- 

FIG.  1.  — SIDE  ELEVATION  OF  SPRING 

FIG.  2. — TOP  VIEW  OF  SPRING 

plies  woodwork  for  repairing  and  rebuilding;  special  attention 
has  been  given  to  the  equipping  of  cars  already  in  operation  with 
vestibules.  Several  roads  have  ordered  these  vestibules,  among 
them  being  the  Consolidated  Traction  Company,  of  Jersey  City, 
and  the  North  Hudson  County  Railway  Company,  of  Hoboken, 
and  seem  very  well  pleased  with  them.  The  vestibules  made  for 
these  two  companies  project  a  few  inches  over  the  dash  to  avoid 
the  necessity  of  moving  the  controller  box,  and  have  a  center  sash 
operating  on  hinges  and  designed  to  swing  to  one  side.  An 
engraving  of  the  Sjoberg  vestibule  is  given  on  another  page  of 
this  issue. 

J.  P.  Sjoberg  &  Company  have  designed  a  new  patent  sash 
and  blind  spring  for  street  cars,  for  which  there  is  an  increasing- 
demand.  This  spring  is  shown  herewith.  It  is  composed  of  high 
carbon  steel,  tempered  and  then  bronze-plated.  Being  made  of 
steel  it  always  keeps  its  spring,  and  it  is  easily  attached  to  the 
sash.    Over  100,000  of  these  springs  were  sold  last  year. 

SIDE  VIEW  OF  MOTOR  CAR 

The  Patton  electric  motor  system  proposes  a  solution  to  the 
problem  of  reducing  operating  expenses  by  doing  away  with  the 
power  house  and  its  expensive  equipment  both  in  first  cost  and 
maintenance,  and  with  overhead  construction  and  bonding.  The 
apparatus  is  all  concentrated  in  the  car  itself  in  the  form  of  a 
gasoline  engine  direct  connected  to  a  dynamo  and  a  storage  bat- 

tery in  parallel  circuit  between  the  dynamo  and  the  motors. 
It  is  claimed  that  while  the  system  preserves  the  desirable 

features  obtained  in  other  forms  of  electrical  propulsion  it  elimi- 
nates at  the  same  time  many  of  their  undesirable  qualities  and 

conditions. 
It  no  longer  becomes  a  question  of  distributing  steam  power  by 

means  of  electricity,  primary  power  being  generated  in  an  entirely 
different  and  more  economical  way.  This  system  has  great  flexi- 

bility of  application  and  is  as  easy  on  the  roadbed  as  any  form  of 
rotary  motion  can  be.  The  method  of  operation  is  very  simple. 
In  starting  the  engine  the  generator  is  for  a  moment  turned  into 
a  motor,  drawing  its  current  from  the  batteries,  and  then  auto- 

matically changes  into  a  generator  again  as  the  engine  takes  hold 
of  its  work. 
The  capacity  of  the  Patton  electric  motor  system  both  as  to 

speed  and  work  accomplished  is  very  large.  During  high  speeds 
it  is  under  the  perfect  control  of  the  driver,  the  starting  and  stop- 

ping device  being  similar  in  all  respects  to  that  used  upon  the 
present  trolley  car.  The  saving  in  installation,  maintenance  and 
operation  is  undoubtedly  large  enough  to  render  many  projected 
roads  feasible  and  profitable  in  operation  where  the  initial  cost  of 
the  trolley  system  would  be  prohibitive. 

The  gas  engine  used  in  this  system  is  provided  with  a  muffler, 
which  reduces  the  sound  of  ihe  exhaust  and  renders  the  engine 
practically  noiseless  in  operation,  and  also  a  device  is  provided, 
which  renders  it  odorless  and  entirely  unobjectionable. 

The  efficiency  of  the  system  has  been  proven  in  some  remark- 
able tests  which  have  been  made.  On  March  20  and  21  of  this 

year  one  of  the  motors  was  run  from  Chicago  to  Cedar  Falls,  la., 
a  distance  of  274.1  miles,  without  accident  and  at  an  average  speed 
of  16.36  miles  per  hour  for  the  trip,  the  total  expense  for  fuel  being 
$2. go.  This  trip  was  fully  described  in  the  Street  Railway 
Journal  for  April,  1898. 

The  total  expense  of  operating  the  system  is  confined  to  the 
motor  itself.  The  amount  of  gasoline  used  in  the  gas  engine  is 
about  one  pint  per  h.p.  hour.  One  man  operates  the  equipment 
and  attends  to  the  gas  engine  and  generator  at  the  same  time, 
which  in  reality  requires  but  very  little  attention.  The  repairs  on 
the  motors  are  exactly  the  same  as  are  met  with  motors  used  in  the 
trolley  system.  The  gas  engine  is  a  very  simple  piece  of  ma- 

chinery, requiring  very  little  attention,  and  does  not  need  as  many 
repairs  as  steam  engines,  and  since  in  this  equipment  there  are  no 
furnaces,  boilers  and  other  accessories  which  are  required  in  a 
power  house,  the  repair  bill  will  of  course  be  smaller  than  that  in 
a  power  house. 

In  equipping  suburban  or  interurban  roads,  especially  where 
the  line  is  more  than  ten  miles  long,  the  company  claims  a  re- 

duction in  both  first  cost  and  operation.  In  equipping  very  long 
lines,  where  more  than  one  power  house  would  be  needed,  the 
system  is  especially  applicable.    The  Patton  system  can  be  in- 
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stalled  on  almost  any  style  of  ear,  either  single  or  double  truck, 

designed  for  pulling  trailers  only,  as  a  dinky  steam  engine  would 
do,  or  built  to  carry  passengers  as  well  as  pull  trailers. 
Time  or  money  has  not  been  spared  in  preparing  this  system  to 

meet  the  demands  which  the  phenomenal  growth  of  electric  trac- 
tion has  developed,  especially  on  suburban  and  interurban  roads. 

The  Patton  Motor  Company,  of  Chicago,  now  owns  all  the 
patents  covering  this  system. 

A  New  Conduit  Railway  System. 

The  accompanying  diagrams  illustrate  the  new  Jenney  conduit 
railway  system,  designed  for  street  railway  service.  Fig.  I  is  a 
cross  section  through  conduit  and  car  truck,  showing  the  relative 
arrangement  of  conductor  rail,  the  supports  and  insulators  for 
same,  and  the  contact  device  and  its  supports.  Fig.  2  is  part  sec- 

tion and  side  elevation  through  center  of  conduit. 
It  will  be  observed  that  but  one  conductor  is  placed  in  the  con- 

duit, the  current  being  returned  through  the  rails,  as  is  the  case 
with  the  overhead  trolley  system.    The  conductor  is  in  the  form 
of  a  rail  having  a  flat  top  surface,  as  shown  in  section  in  Fig.  I. 
These  rails  are  supported  only  at  the  fish  plates,  which  have  up- 

wardly inclined  arms,  the  ends  of  which  are  bell  shaped  to  fit  over 
the  upper  ends  of  the  insulators.    The  insulators  are  of  the  form 
shown  in  Fig.  1,  and  fit  on  metal  rods  or  pins,  supported  by  brack- 

ets attached  to  the  side  of  conduit.    These  insulators  are 

cast  of  a  rubber  composition  with  a  series  of  "petticoats" 
or  "eaves,"  which  very  effectually  prevent  surface  leakage 
from  the  conductor  rail  to  the  supporting  brackets.  Much 
of  the  trouble  heretofore  experienced  in  placing  conductors 
in  conduits  has  been  due  to  the  leakage  over  the  surface  of 
the  insulators.  *  «.• 

It  will  be  noticed  that  the  supporting  arms  for  conducting 
rail  extend  from  same  at  an  upward  angle,  which  causes  any  water 
which  gets  on  same  to  drip  off  at  bottom  of  rail.    In  order  to  pre- 

vent dirt,  water,  etc.,  from  dropping  through  slot  onto  rail  the  rail 
is  placed  to  one  side  of  center  of  conduit. 

The  arm  supporting  contact  device  consists  of  two  flat  metal 
bars  bolted  together.  A  flat  groove  is  formed  on  the  inside  of 
each  of  these  bars,  thus  leaving  a  space  in  which  a  flat  insulated 
copper  conductor  is  placed  to  form  connection  from  the  contact 
device  in  conduit  to  the  motors  on  truck.  This  bar  is  supported 
by  a  very  ingenious  frame,  which  is  suspended  to  the  truck  by 
four  links.  This  method  of  attaching  the  bar  to  the  truck  permits 
a  free  side  motion  of  the  bar  to  enable  it  to  pass  freely  between 
the  slot  rails  without  binding  or  having  undue  friction  on  it.  It 
will  also  be  noticed  that  in  the  method  of  supporting,  the  bar  when 
swinging  is  maintained  in  a  vertical  position,  thus  insuring  a  uni- 

form contact  at  the  conductor  rail. 
In  order  to  allow  for  imperfections  in  the  track,  as  well  as  for 

porting  frame  by  four  small  flanged  wheels,  as  shown  in  Fig.  2. 
The  contact  device  shown  is  a  steel  wire  brush,  which  insures 

many  points  of  contact  with  the  conductor  rail  with  very  little 
pressure  on  it.  The  weight  of  the  bar  is  more  than  sufficient 

to  give  proper  pressure,  and  a  simple  coil  spring  is  placed  at  each 
side,  as  shown  at  Fig.  2,  to  compensate  for  a  part  of  the  weight 
of  bar. 
The  main  points  of  advantage  claimed  for  this  system  over 

other  conduit  systems  are:  Comparatively  small  first  cost,  owing 
to  there  being  but  one  conductor  and  on  account  of  the  method  of 

supporting  and  insulating  same;  thorough  insulation,  simplicity 

and  little  liability  of  trouble  from  "short  circuits"  or  leakage. Particular  attention  is  called  to  the  simple  construction  required 

for  branching  or  crossing  tracks  of  the  same  construction.  No 
switches  or  mechanism  of  any  kind  are  required  in  the  conduit 
for  turning  out  or  crossing,  as  in  such  cases  the  conductor  rails 

FIG.  1. — CROSS  SECTION  THROUGH  CONDUIT 

are  simply  joined  with  their  top  surfaces  on  the  same  level,  thus 
maintaining  a  continuous  connection  at  such  points  and  over- 

coming all  difficulty  experienced  in  other  systems  where  the  cir- 
cuit is  interrupted  and  re-established  by  the  momentum  of  the  car. 

This  system  was  patented  several  years  ago  by  Chas 
D.  Jenney,  who  has  been  well  known  in  the  electrical 
field  for  many  years,  more  particularly  in  the  line  of 
manufacturing  apparatus  for  electric  lighting  and 
stationary  power  service.  Although  the  above  de- 

scribed system  was  patented  several  years  ago  no  at- 
tempt has  been  made  to  introduce  it  till  now.  The 

Jenney  Electric  Manufacturing  Company,  of  Indian- 
apolis, Ind.,  which  controls  Mr.  Jenney's  patent,  is now  negotiating  with  parties  in  the  railway  field  to 

introduce  this  system. 

FIG.  2. — SIDE  ELEVATION  THROUGH  CONDUIT 

variations  in  the  level  of  conductor  rail,  the  bar  which  carries  the 
contact  device  is  arranged  to  have  a  vertical  motion,  and  to  pre- 

vent undue  friction  and  wear  the  bar  is  guided  through  the  sup- 

Electric  Headlights 
The  Neal  Headlight  Company,  of  Boston,  Mass., 

has  had  several  years'  experience  in  the  manufacturing 
of  electric  headlights,  and  the  Neal  headlight  is  now 
the  standard  on  over  200  street  railway  companies,  in- 

cluding the  Metropolitan  Street  Railway  Company,  of  New  York, 
the  Boston  Elevated  Railway  Company  and  the  Brooklyn  Heights 
Railway.    This  headlight  was  invented  by  J.  H.  Neal.    The  Neal 
Headlight  Company  licensed  the  United  States  Headlight  Com- 

pany to  manufacture  under  its  patent  and  became  selling  agent 
for  this  company,  which  is  claimed  to  be  the  largest  and  most 
thoroughly  equipped  concern   manufacturing  headlights  in  the 
world.      The  volume  of  business  is  constantly  increasing,  and 
orders  are  being  received  from  all  parts  of  the  country.  This 
company  is  under  the  i-anagement  of  F.  E.  Huntress. 

The  Southern  Electric  Railway  Company,  of  St.  Louis.  Mo.,  is 
erecting  a  new  office  building  and  power  station,  to  cost  $160,000. 
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A  New  Portable  Fare  Register  System 

The  practice  of  registering  fares  is  a  comparatively  old  one,  so 
that  any  radical  departure  in  the  methods  of  collecting  and  regis- 

tering employed  is  of  more  than  usual  interest.  For  this  reason 
the  portable  register,  which  is  shown  in  the  accompanying  engrav- 

ing, will  attract  considerable  attention. 

devised  after  a  careful  and  thorough  investigation  of  the  different 
systems  of  registering  fares.  It  is  manufactured  by  the  Rooke 
Register  Company,  of  Peoria,  111. 

 ♦♦•»  

REGISTER  IN  SERVICE 

As  will  be  seen,  this  is  a  simple  device  having  a  chute  running 
from  top  to  bottom.  In  the  opening  at  the  top  each  passenger  de- 

posits his  fare,  and,  when  the  coin  has  entered,  the  releasing 
mechanism  is  automatically  operated  by  its  passage.  This  closes 
the  entrance  of  the  chute.  By  the  same  action  the  lower  end  of  the 
chute  is  opened  to  allow  the  com  to  fall  into  the  hand  of  the  con- 

ductor holding  the  register,  and  the  operation  also  causes  the  re- 
cording of  the  fare  and  the  ringing  of  a 

bell.  The  coin  once  entered  cannot  be 
taken  out,  but  must  pass  through  into 
the  conductor's  hand.  The  closing  of 
the  entrance  of  the  coin  passage  or 
chute  prevents  another  coin  from  enter- 

ing until  the  machine  is  reset  by  the 
conductor,  which  is  done  by  pressing  a 
trigger.  This  puts  the  register  in  posi- 

tion for  receiving  and  recording  the 
next  fare.  The  machine  is  so  con- 

structed that  it  cannot  be  tampered  with 
in  any  manner  without  detection,  as  it 
has  a  seal  attached  to  the  inner  con- 
struction. 
The  record  is  kept  by  two  independent 

counters,  thus  insuring  a  correct  count. 
The  counters  are  fastened  directly  to  the 
operating  mechanism,  and  are  covered 
by  heavy  glass.  They  are  positively  in- 

terlocking with  the  mechanism  in  such 
a  way  that  the  register  cannot  be  used 
without  turning  the  counters,  the  con- 

nections not  depending  on  any  springs 
or  ratchets. 
The  register  is  constructed  of  the 

best  quality  of  steel  with  German  silver 
case  heavily  nickel-plated,  and  is  very 
simple  and  durable.  When  not  in  use 
it  is  suspended  conveniently  on  a  brack- 

et attached  to  a  strap,  which  goes 
around  the  neck  of  the  conductor. 
Several  of  these  machines  have  been 
in  use  for  some  time,  and  have  demonstrated  the  entire  practica- 

bility of  the  system.  It  is  thought  that  this  system  will  greatly 
reduce  operating  expenses,  as  the  use  of  all  spotters  and  detectives 
will  be  unnecessary  and  at  the  same  time  a  full  account  is  kept 
of  every  nickel  which  is  handed  in  as  a  fare.  If  the  passenger 
has  not  the  exact  fare  the  conductor  furnishes  full  change.  An- 

other advantage  claimed  for  this  system  is  that  the  conductor 
can  use  all  the  money  collected  on  a  trip  for  change,  which  is  not 
the  case  with  some  forms  of  portable  registers. 

This  register  is  the  invention  of  George  F.  Rooke,  and  was 

Large  Car  Works  in  New  England 

The  Laconia  Car  Company  Works,  of  Laconia,  N.  H.,  with 
branch  offices  at  Boston,  has  the  largest  and  most  complete  car 
manufacturing  plant  in  New  England.  This  corporation  has  been 
newly  reorganized,  with  Frank  Jones,  of  Portsmouth,  N.  H.,  pres- 

ident, and  E.  H.  Gilman,  of  Exeter,  N.  H.,  general  manager  and 
treasurer.  The  plant  has  been  enlarged  and  improved  by  the  ad- 

dition of  new  machinery,  and  it  is  now  thoroughly  modern  and 
up-to-date.  This  company  is  in  a  position  to  build  all  kinds 
of  electric  and  steam  cars,  and  with  the  large  force  of  men  em- 

ployed and  facilities  for  turning  out  work  rapidly,  can  handle 
large  orders  and  make  prompt  deliveries. 

So  far  this  year  it  has  delivered  100  electric  cars  for  the  Boston 
Elevated  Railway,  and  some  fine  ten-bench  open  cars  for  the  West 
Roxburv  &  Roslindale  Street  Railway.  In  addition  to  the  electric 
cars,  it  has  delivered  nearly  500  freight  cars  to  the  Boston  & 
.Maine  Railroad,  and  some  stock  cars  to  the  Cutting  Car  Company. 
The  orders  now  on  hand  include  electric  cars  for  the  Laconia 
Street  Railway,  of  Laconia,  N.  H.,  the  Norfolk  Suburban  Street 
Railway,  of  Hyde  Park,  and  the  Taunton  Street  Railway,  of 
Taunton,  Mass.  It  has  also  a  large  order  for  passenger  and 
freight  cars  from  the  Southern  &  Hutchinson  Railroad,  of  Kansas, 
and  for  coal  cars  from  the  Arlington  Mills,  of  Lawrence,  Mass. 
The  malleable  iron  foundry  connected  with  the  Laconia  Car 

Company's  works  is  one  of  tbe  largest  and  best  equipped  in  the 
East,  and  this  company  is  receiving  orders  for  malleable  castings 
from  all  over  New  England,  and  as  it  is  turning  out  some  first- 
class  castings  and  making  prompt  deliveries  it  is  rushed  with 
orders. 

♦  ♦♦  
The  Dickinson  Trolley  in  Germany  and  Austria 

The  Dickinson  trolley  side  contact  system  has  proved  quite 
popular  in  Germany,  where  it  has  been  introduced  by  the  Elec- 
tricitats-Gesellschaft  Felix  Singer  &  Company,  of  Berlin.    In  this 

FIG.  I.— MOTOR  CAR  AT  SMICHOW-KOSIRE,  USING  DICKINSON  TROLLEY 

system  the  trolley  wheel  can  not  only  rotate  around  its  axle,  but 
also  turns  about  a  vertical  axis.  This  arrangement  prevents  the 
wheel  from  catching  in  the  trolley  wire,  and  also  from  jumping 
off  the  wire.  Another  important  advantage  of  this  system,  of 
course,  is  that  the  trolley  wire  can  be  strung  a  lateral  distance  of 
three  meters  from  the  center  of  the  track.  This  permits  of  a 
much  lighter  overhead  construction  than  where  it  is  carried  over 
the  center  of  the  track,  especially  at  curves,  and  eliminates  from 
the  streets  and  public  squares  the  span  wires  which  are  so  often 

a  disfigurement  to  the  landscape.    The  installation  of  the  Dick- 
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inson  system,  therefore,  is  looked  upon  with  favor  where  aesthetic 
considerations  exclude  the  use  of  the  common  overhead  structure. 
The  cost  of  installation  is  claimed  to  be  less  with  the  Dickinson 
than  with  the  usual  system,  and  the  reliability  of  operation  is  also 
greater  since  no  slipping  of  the  contact  wheel  from  the  trolley 
wire  can  occur.  The  wear  on  the  overhead  wire  is  also  said  to 
be  less  than  with  the  centrally  located  trolley  wire,  as,  owing  to 
the  revolution  of  the  trolley  wheel  about  a  vertical  as  well  as  a 
horizontal  axis,  the  grinding  effect  of  the  flanges  against  the  wire 
is  eliminated.  Figs.  1  to  3  show  some  illustrations  of  electric 
railways  installed  by  the  Electricitats-Gesellschaft  Felix  Singer  & 
Company  in  Europe,  according  to  the  Dickinson  system. 

For  generators  and  motors  this  company  uses  those  of  the  well- 
known  Walker  type.  As  a  result  of  the  careful  design  of  these 
machines  they  have  been  adopted  extensively.  The  truck  used  by 
the  company  presents  a  strong  and  durable  appearance,  and  is 
illustrated  in  Fig.  4. 

FIG.  2.— MOTOR  CAR  AT  LIEGNITZ 

FIG.   3.— MOTOR  CAR  AT  TRAIT-PLANCHES 

Besides  the  ordinary  hand  brake,  operated  from  the  two  plat- 
forms, the  Walker  system  includes  the  use  of  an  electric  brake,  if 

desired.    The  application  of  this  can  be  varied  at  will,  and  at  full 

FIG.  4.— MOTOR  TRUCK 

power  enables  the  motorman  to  stop  the  car  at  full  speed  in  a 
few  seconds.    This  brake  is  operated  by  simply  reversing  the 
controller  handle  beyond  the  zero  point. 

The  company's  controllers  are  supplied  with  solenoid  spark 

blowouts.  Arcing  in  the  controller  is  in  this  way  positively  pre- 
vented, the  sparks  being  blown  out  radially  from  the  controller 

spindle.  The  Walker  controller  has  seven  positions  for  direct 
operation,  and  about  four  for  braking.  In  positions  1  to  3  the 
motors  are  in  series  with  a  rheostat  in  the  circuit;  in  4,  the  motors 
run  in  series  without  the  resistance;  in  5  and  6,  the  motors  are  in 
parallel  with  each  other,  and  in  series  with  the  rheostat;  in  7,  they 
are  parallel  with  the  resistance  cut  out.  The  rheostats  are  made 
up  of  iron  strips  wound  spirally  on  a  cast  frame,  the  windings 
being  insulated  from  each  other  by  asbestos. 

Legal  Definition  of  Locomotive  Steam  Power 

An  interesting  decision  was  recently  rendered  by  the  Appellate 
Division  of  the  Supreme  Court,  Third  Department,  of  the  State 
of  New  York,  in  the  case  of  the  People  ex  rel.  Babylon  Railroad, 
Relator,  against  the  Board  of  Railroad  Commissioners  of  the  State 
of  New  York  et  al.,  Respondents.  The  case  was  brought  to 
leview  the  determination  of  the  Railroad  Commissioners  in  re- 

fusing to  permit  the  Babylon  Railroad  Company  to  change  its 
motive  power  from  horses  to  Kinetic  power  or  steam,  i.  e.,  the 
Dodge  stored  steam  system. 
Judge  Landon,  rendering  the  opinion  of  the  Court,  decided  that 

legally  the  Kinetic  motor  was  not  a  steam  engine,  where  steam 
was  legislated  against.    He  said,  in  part: 

Section  100  of  the  Railroad  Law,  Ch.  565,  L.  1890,  provides 

that:  "Any  street  surface  railroad  may  operate  any  portion  of  its 
road  by  animal  or  horse  power,  or  by  cable,  electricity,  or  any 
power  other  than  locomotive  steam  power,  which  may  be  ap- 

proved by  the  State  Board  of  Railroad  Commissioners  and  con- 
sented to  by  the  owners  of  one-half  of  the  property  bounded  on 

that  portion  of  the  railroad  with  respect  to  which  a  change  of 

motive  power  is  proposed." "We  think,  however,  that  the  Kinetic  motor  of  the  relator  is 
not  the  'locomotive  steam  power'  contemplated  by  this  statute. 
The  statute  evidently  contemplates  the  locomotive  steam  engine 
commonly  employed  upon  other  than  street  surface  railroads,  an 
engine  obviously  unsuitable  and  unsafe  for  use  upon  the  surface 

of  city  and  village  streets.  The  relator's  motor  is  so  constructed 
and  operated  as  to  be  free  from  the  noise,  smoke,  cinders  and 
escaping  steam  of  the  ordinary  locomotive  steam  engine.  It  is  a 
steam  engine,  but  the  steam  is  generated  from  water  heated  in 
a  stationary  boiler  and  transferred  to  a  reservoir  under  the  car 
and  under  the  motor  and  kept  from  cooling  by  a  slow  hard  coal 
fire  beneath  the  reservoir.  It  is  a  sort  of  dummy  steam  loco- 

motive engine,  forming  part  of  the  car,  and  is  essentially  differ- 
ent from  the  well  known  'locomotive  steam  power'  mentioned  in 

the  statute.  It  may  be  yet  in  its  experimental  stage,  but  the 
requisite  consents  to  its  use  by  property  owners  along  the  line 
of  the  road  seem  to  afford  some  evidence  that  the  property 
owners  have  no  fear  upon  that  account.  We  think  when  the 
Board  of  Railroad  Commissioners  decided  that  the  statute  for- 

bade them  to  give  their  approval  they  misconceived  the  law.  The 
relator  had  the  right  to  have  its  application  considered  free  from 
such  misconception,  and  hence  the  determination  should  be  re- 

versed." Long  Distance  Transmission  of  Power 

The  Westinghouse  Electric  &  Manufacturing  Company,  of 
Pittsburgh,  Pa.,  has  issued  a  catalogue  recently,  which  contains 
considerable  information  of  great  interest  and  value.  The  cata- 

logue contains  a  long  list  of  the  plants  where  Westinghouse  alter- 
nators have  been  installed  for  transmission  of  power  over  dis- 
tances ranging  from  one  to  seventy-eight  miles,  although  it  is 

stated  in  the  catalogue  that  the  Westinghouse  Company  is  pre- 
pared to  furnish  machines  for  transmitting  over  much  longer  dis- 

tances. The  catalogue  gives  the  principal  features  of  185  plants 
equipped  with  Westinghouse  apparatus  for  transmitting  power. 
These  are  located  in  twenty-nine  of  the  United  States  and  eight  in 
loreign  countries.  The  aggregate  h.p.  of  the  generators  in  these 
plants  is  219,649;  of  the  motors  and  rotary  transformers,  35,511; 
of  the  static  transformers,  51,598,  making  a  total  h.p.  of  306,758. 

The  voltage  of  these  plants  varies  from  a  few  hundred  to  22,600 
volts,  there  being  six  with  over  15,000  voltage,  twelve  with  voltage 
from  10,000  to  15,000,  and  167  with  less  than  10,000  volts.  Among 
the  plants  having  15.000  volts  or  over  may  be  mentioned  the  sta- 

tion of  G.  &  O.  Braniff  &  Company,  at  Tlalnepantla,  Mexico, 
having  22,000  volts;  the  station  of  the  Cataract  Construction  Com- 

pany, at  Tonawanda,  N.  Y.,  having  21,000  volts,  and  the  station  of 
the  Colorado  Power  Company,  at  Colorado  Springs,  having  20,000 
volts. 



566 
STREET  RAILWAY  JOURNAL. [Vol.  XIV.  No.  9. 

Large  Railway  Generators 

The  Walker  Company  has  always  been  noted  for  building  large 
direct  current  generators,  and  recognizing  the  economy  of  large 
units  from  the  point  of  view  of  operation  and  maintenance,  rail- 

road managers  have  been  demanding  larger  and  larger  sizes  until 
one  would  think  that  the  recent  productions  in  Walker  railway 
generators  had  reached  the  limit  in  size  of  practical  and  desirable 
machines.  This  company's  latest  generator,  however,  eclipses 
anything  else  ever  attempted  in  the  way  of  a  railway  dynamo. 

In  the  field  magnet  lies  the  chief  difference  between  this  gen- 
erator and  other  smaller  ones  of  the  type.  This  magnet  is  of  steel 

and  is  cast  hollow.  It  is  provided  with  hand  holes,  one  for  each 
pole,  so  that  the  bolts,  which  hold  the  laminated  iron  pole  pieces  in 
the  frame,  are  easily  accessible.  The  structure  of  the  frame  is 
strengthened  by  transverse  ribs.  The  armature  is  15  ft.  6  ins.  in 
diameter  and  will  be  wound  in  the  power  station  in  Boston,  as  it 
would  be  impossible  to  ship  the  completed  member  on  account 
of  tunnels  "and  narrow  cuts  on  the  railroad.  The  commutator  is 
so  large  that  a  very  tall  man  could  stand  inside  the  ring  while  the 
segments  were  being  formed  up  before  turning.    Its  exact  outside 

FIG.   1.— 1600  K.W.  GENERATORS  IN  KENT  AVENUE  STATION,  BROOKLYN 

This  generator  is  being  built  for  the  Boston  Elevated  Railway 
Company,  of  Boston,  Mass.,  and  will  be  rated  at  2700  k.w.,  giv- 

ing a  current  of  4500  amps,  at  600  volts.  Its  rating  is  so  low, 
however,  that  it  will  be  capable  of  very  heavy  overloads,  and  the 
engine  will  be  of  4500  h.p.  in  order  to  be  able  to  respond  to  any 
Mich  requirements. 

In  a  generator  of  this  type,  which  follows  somewhat  the  design 
of  other  Walker  machines,  smaller  only  by  comparison  with  this 

diameter  is  8  ft.  9  ins.  Its  twenty-four  brushes  are  held  in  place 
by  a  ring  11  ft.  6  ins.  in  diameter. 

In  regard  to  the  capacity  of  this  generator,  more  popular  meas- 
ure would  be  that  of  h.p..  which  will  be  about  3600,  and  that  means 

that  the  one  dynamo  will  be  able  to  drive  300  ordinary  street  cars 
at  once  at  normal  load.  In  the  matter  of  size  and  weight,  this  will 
be  the  largest  generator  in  the  world.  It  is  designed  to  run  at  the 
low  speed  of  75  r.p.m. 

Walker  Company  has  built  a  number  of  generators 
<>f  1600-k.w.  capacity,  among  them  one  at  Kansas 
City,  one  in  New  York  and  two  at  the  Kent  Avenue 
Station  in  Brooklyn.  These  latter  are  shown  in  the 
accompanying  illustration.  This  station  is  one  of 
the  finest  in  the  world,  and  contains  in  all  six  gen- 

erators aggregating  over  100,000  k.w. 
A  remarkable  instance  of  efficiency  is  afforded  by 

the  station  at  Kansas  City  where  one  Walker  1600- 
k.w.  generator  furnishes  power  at  a  cost  of  .4867 
cents  per  k.w.  hour,  including  the  cost  of  coal,  at- 

tendance and  supplies. 

Self -Lubricating  Brushes 

FIG. 2700 GENERATOR  FOR  BOSTON  ELEVATED 

one,  weights  and  dimensions  are  the  most  interesting  items.  The 
approximate  weight  of  this  machine  complete  without  engine 
shaft  will  be  300,000  lbs.,  and  the  armature  alone  will  weigh  115,000 
lbs.  The  engine  shaft  to  support  this  mass  of  copper  and  iron 
is  37  ins.  in  diameter.  The  field  magnet  is  21  ft.  8  ins.  in  diameter 
and  25  ft.  on  the  foundation  supports.    It  has  twenty-four  poles. 

The  Partridge  Carbon  Company,  of  Sandusky, 
Ohio,  is  putting  on  the  market  a  new  brush  for 
motors  and  generators,  which  is  known  as  the  Par- 

tridge "Perfection"  carbon  brush.  This  device  has 
been  designed  to  meet  an  increasing  demand  on  the 
part  of  power  station  engineers  for  a  carbon  brush 
having  a  high  conductivity  and  soft  enough  to  re- 

duce the  wear  on  the  commutator  to  the  minimum. 

It  is  thought  by  the  manufacturers  that  this  new  de- 
sign will  exactly  fill  the  want. 

The  "Perfection"  brushes  are  somewhat  higher  in 
price  than  ordinary  types,  but  it  is  claimed  that  the 
saving  in  wear  of  the  commutators  and  the  longer 
life  of  the  brushes  will  more  than  balance  the  in- 

creased first  cost. 
The  Partridge  Carbon  Company  also  makes  a  plumbago  brush 

for  generators,  designed  to  carry  a  very  heavy  load.  These 

brushes  are  giving  entire  satisfaction.  This  company's  busi- ness in  motor  and  generator  brushes  has  been  very  good 

during  the  last  year,  and  its  trade  is  constantly  increas- 
ing. 

■t  Ry.Jmit 

RAILWAY 
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Signal  System  for  Single  Track  Roads 

The  latest  type  of  Ramsey  signal  box  for  single-track  roads  is 
shown  herewith.  This  signal  system,  which  is  owned  by  William- 

son &  Company,  of  Allegheny,  Pa.,  has  been  adopted  by  a  large 
number  of  railway  companies,  who  speak  in  highest  terms  of  its 
value. 

It  is  a  regular  block  signal  system,  by  which  the  crew  of  a  car. 

SECTION  OF  SIGNAL  BOX 

when  it  arrives  at  a  turnout,  are  apprised  of  the  fact  as  to  whether 
there  is  another  car  on  the  track  between  it  and  the  next  turnout, 
and  consequently  whether  it  is  safe  for  them  to  proceed.  This 
prevents  the  delay  of  the  entire  system  if  one  car  should  get  be- 

hind the  schedule  time.  On  certain  roads,  where  a  telephone  sys- 
tem is  used,  these  boxes  are  employed  in  place  of  it  for  signaling, 

as  they  are  considered  more  desirable. 
The  signal  box,  which  is  shown  in  section,  has  a  partition  hori- 

zontally through  the  middle,  dividing  it  into  two  compartments. 
In  one  are  placed  three,  and  in  the  other  two,  incandescent  lamps, 
the  lamps  of  each  set  being  visible  from  one  direction  only.  In 
each  box  are  two  double  pole  switches,  which  make  contact  with 
a  ground  wire  or  with  a  branch  of  the  trolley  wire.  The  group 
of  three  lamps  in  one  box  is  in  series  with  a  group  of  two  lamps 
at  the  next,  a  No.  12  w.p.  iron  or  copper  wire  being  carried  on 
poles  to  make  this  connection.  It  will  be  seen  that  when  the 
lamps  in  a  circuit  are  not  burning,  the  two  switches  must  both 
be  either  on  the  ground  connection  or  both  on  the  trolley  con- 

nection. In  either  case  the  movement  of  one  switch  only  is 
necessary  to  turn  the  current  through  the  lamps.  Five  lamps  are 
used  in  series  to  cut  down  the  voltage,  since  the  lamp  current  is 
taken  from  the  trolley  wire. 
The  operation  of  the  system  will  then  be  readily  understood. 

Conductor  A  goes  to  No.  1  turnout;  here  he  finds  no  red  light  to 
stop  him.  When  it  is  his  leaving  time  he  turns  on  the  lower  lights 
in  the  box  that  he  leaves  behind  at  No.  1  turnout,  and  this  will,  at 
the  same  time,  light  the  lamps  in  the  upper  part  of  the  box  at 
No.  2  turnout.  These  lights  at  No.  2  turnout  stop  all  cars  coming 
toward  him,  and  those  at  No.  1  stop  all  cars  from  following  him. 

He  proceeds  then  to  No.  2  turnout;  here  he  finds  no  car  or  red 
light  to  stop  him.  Being  guided  by  the  lamps  in  the  lower  par- 

titions only,  or  those  shining  toward  him,  he  puts  out  the  light 
he  came  in  on,  and  turns  the  light  in  the  next  turnout  ahead,  leav- 

ing one  behind  as  before,  and  proceeds  to  No.  3  turnout.  Here  he 
finds  a  car  to  pass  him,  say  B.  B  and  A  both  leave  the  lights 
alone,  A  taking  B's  lights  and  going  to  the  next  turnout,  and  B 
taking  A's,  each  knowing  that  he  has  a  clear  track  in  front  of 
him.    When  A  reaches  No.  4  turnout  he  finds  no  light  or  no  car 

to  pass  him;  he  puts  out  the  lights  that  B  made  when  he  passed 
No.  4  turnout  and  lights  the  light  in  No.  5  turnout,  leaving  a  light 
behind.  B  proceeds  to  No.  2  turnout  and  here  he  finds  no  car 
to  pass  and  no  light  to  stop  him.  IK'  puts  the  lights  out  that  A 
made  when  he  passed  there  and  lights  the  light  in  No.  i  turnout, 
having  (ine  behind  him.  This  will  clear  up  No.  4  and  No.  3 
block.    This  plan  is  followed  throughout  the  day. 

Extra  cars  can  be  taken  off  or  put  mi  the  line,  or  disabled  cars 
can  be  taken  off  the  line  at  any  time  without  interfering  with  the 
balance  of  the  cars.  The  motorman  runs  altogether  on  his  schedule 
time  and  on  the  signals.  If  his  time  is  up  and  he  has  no  signal 
to  stop  him,  he  makes  one  and  leaves  it  behind  him,  and  makes 
1  ne  at  the  next  switch  to  stop  any  car  from  coming  toward  him 
and  goes  ahead  to  the  next  switch.  When  two  cars  meet  at 
a  turnout  they  merely  pass  and  do  nut  change  the  signals,  since 
both  are  burning  and  properly  protect  the  trains. 

The  system  insures  safety  even  when  out  of  order  in  the  follow- 
ing way:  The  conductor  tries  the  signal  and  cannot  make  a  light; 

when  it  is  his  leaving  time  he  will  proceed  cautiously,  ringing 
the  bell  going  around  curves  and  dangerous  places,  knowing  that 
the  car,  if  one  should  be  coming  toward  him.  has  found  the  same 
difficulty;  that  is,  if  No.  1  cannot  make  a  light  in  that  block,  No. 
2  car  coming  toward  him  cannot  make  a  light,  as  they  are  both  con- 

nected together.  This  will  make  both  careful  and  will  not  affect 
any  other  block  on  the  line.  Of  course  the  trouble  should  be 
reported  to  the  repair  men  as  soon  as  possible,  so  that  the  system 
may  be  repaired. 

♦  ♦♦ 

Extra  Large  Automatic  Car  Gaining  Machine 

J.  A.  Fay  &  Company,  of  Cincinnati,  Ohio,  have  designed  a  new 
automatic  car  gaining  machine  embodying  a  number  of  new  fea- 

tures, which  it  is  expected  will  commend  themselves  to  all  requir- 
ing a  machine  of  this  kind.  Its  capacity  is  for  timber  up  to  16 

ins.  in  thickness  and  20  ins.  in  width.  The  machine  is  shown  in 
the  accompanying  illustration.  As  will  be  noticed  the  gaining 
arbor  or  head  is  supported  on  a  large  and  powerful  automatic  ram 
that  is  gibbed  to  the  top  of  the  column  in  planed  ways.  The 
countershaft  is  placed  above  it  with  a  direct  belt  communication 
to  the  pulley  on  the  gaining  arbor  by  means  of  idlers,  thus  insur- 

ing a  perfectly  uniform  tension  of  the  belt  in  gaining  at  any  posi- 
tion of  the  head  across  the  face  of  the  timber.  The  feeding 

mechanism  is  so  arranged  that  gaining  is  done  both  upon  the 
forward  and  backward  stroke.  The  ram  feeds  forward  and  back- 

ward, automatically  stopping  at  each  end  of  stroke.  It  has  three 
speed  of  feeds  to  suit  narrow,  deep  and  wide  gaining. 

CAR  GAINING  A1ACHINE 

The  timber  carriage  is  made  of  steel  beams  to  secure  strength 
with  lightness,  has  an  automatic  feed  100  ft.  per  minute,  which 
is  under  the  control  of  the  operator  through  an  upright  lever  in 
front.  It  is  also  provided  with  a  hand  feed  for  bringing  the  carriage 
to  a  determinate  point  for  accurate  adjustment.  With  this  ma- 

chine either  a  wire  rope  feed  or  a  rack  and  pinion  feed  is  furnished 
as  desired.  A  vertical  boring  attachment  or  an  independent  ver- 

tical column  boring  machine  is  furnished,  to  be  used  in  conjunc- 
tion with  the  gaining  machine  when  desired. 
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Preserving:  Wood  Ties  and  Poles 

One  of  the  main  difficulties  which  has  stood  in  the  way  of  the 
adoption  of  the  more  general  processes  of  wood  preservation  for 
ties  and  poles  has  been  the  fact  that  the  first  step  usually  required 
the  erection  of  elaborate  and  expensive  plants,  or  where  the 
amount  of  timber  to  be  treated  did  not  warrant  this  expense  the 
added  cost  of  transportation  to  and  from  esablished  plants  added 
very  considerably  to  the  cost,  and  in  many  cases  caused  annoying 
delays.  There  has  consequently  been  a  call  for  some  means  of 
preservation  that  can  easily  be  applied  at  small  expense.  This  is 
supplied  by  a  compound  made  by  the  Fitch  Chemical  Company, 
of  Bay  City,  Mich.  It  is  shipped  in  50-gal.  barrels.  A  long 
wooden  vat  is  built  10  ft.  wide,  24  in.  deep  and  50,  100  or  more  ft. 
long,  as  the  capacity  of  the  railroad  would  re- 

quire. In  these  wooden  vats  are  coils  of  steam 
pipe  laid  on  the  bottom.  The  vat  is  filled  with 
the  liquid,  triple  chlorides,  the  ties  put  in  and 
boiled  until  they  become  thoroughly  saturated 
with  the  chemical,  which  preserves  their  life 
from  twice  to  three  times  the  natural  duration. 
This  liquid  is  a  very  penetrating  chemical.  The 
company  now  has  tanks  which  have  been  hold- 

ing this  material  for  forty  years,  and  the  tanks 
have  been  exposed  to  the  weather  during  this 
entire  period.  Two  years  ago  the  tanks  were 
removed  and  put  up  again  and  found  in  a  per- 

fect state  of  preservation,  which  is  positive 
proof  of  the  preserving  qualities  of  the  chemical. 

Prof.  Roth,  a  prominent  scientist,  discusses 
some  causes  and  remedies  of  timber  decay,  and 
gives  the  following  range  of  durability  in  rail- 

road ties:    White  oak  and  chestnut  oak  eight 
years;  chestnut,  eight  years;  black  locust,  ten 
years;  cherry,  black  walnut,  locust,  seven  years; 
elm,  six  to  seven  years;  red  and  black  oaks, 

1  four  to  five  years;  ash,  beach,  maple,  four  years; 
redwood,  twelve  years;  cypress  and  red  cedar, 
ten  years;  tamarack,  seven  to  eight  years;  long 
leaf  pine,  six  years;  hemlock,  four  to  six  years; 
spruce,  five  years.    It  is  claimed  that  the  life  of  these  woods  can 
be  increased  several  times  their  natural  duration  by  impregnating 
them  with  the  Fitch  chemical,  which  prevents  the  fungus  from 
feeding  on  the  wood. 

 ♦♦♦  

bolstered  Hale  &  Kilburn  walkover  seats  on  each  side  of  the 
smoking  room  in  the  main  part  of  the  car  body.  The  glass  parti- 

tions forming  the  walls  of  the  compartment  admit  of  a  clear  view 
by  the  conductor  from  end  to  end  of  the  car. 

The  car  bodies  are  mounted  on  high  speed  trucks  and  are  36  ft 
over  all,  26  ft.  over  corner  posts,  with  platforms  4  ft.  6  ins.  long 
at  each  end,  enclosed  with  vestibules,  having  regulation  folding 
doors  on  each  side.  The  car  is  handsomely  finished  in  mahogany, 
and  all  the  windows  are  made  of  polished  plate  glass  throughout. 

New  Station  Near  St.  Louis 

A  general  description  was  published  in  the  last  issue  of  the 
Street  Railway  Journal  on  the  system  of  the  St.  Louis,  Belle- 

Combination  Car  in  Providence 

A  rather  novel  combination  car  has  recently  been  built  for  the 
Providence  &  Taunton  Street  Railway  by  the  American  Car 

INTERIOR  OF  NEW  STATION  NEAR  ST.  LOUIS 

ville  &  Suburban  Railway,  extending  from  Belleville,  a  distance  of 
fourteen  miles,  to  East  St.  Louis.  The  road  is  a  high  speed  line, 
the  cars  frequently  making  as  high  as  sixty  miles  an  hour. 

The  accompanying  engraving  shows  the  interior  of  power  sta- 
tion made  from  a  photograph  received  too  late  for  use  in  last  issue. 

The  engine  equipment  consists  of  two  Russell  four  valves  semi- 
Corliss  engines  of  500-h.p.  each,  running  at  a  speed  of  150  r.p.m., 
and  built  by  Russell  Engine  Company,  of  Massilon,  Ohio.  Each 
engine  is  directly  connected  to  a  Walker  generator  capable  of 
working  up  to  650  amps,  each  at  550  volts.  The  boilers  are  of  the 
tubular  type  with  seventy-two  4-in.  flues,  also  furnished  by  Russell 
Engine  Company. 

Brake  Shoes  with  Cork  Inserts 

COMBINATION  CAR  IN  PROVIDENCE 

Company,  of  St.  Louis.  This  car  is  shown  in  the  accompanying 
illustration.  As  will  be  seen  the  smoking  compartment  is  located 
at  the  center  of  the  car  body  occupying  the  space  of  three  windows 
in  length  and  extending  into  the  aisle  for  a  distance  of  4  ft.  6  ins., 
a  set  of  twin  doors  leading  in  to  the  compartment  from  the  aisle. 
The  seats  in  the  smoking  room  are  upholstered  in  "Pantasote" 
and  are  arranged  around  the  walls.      There  are  six  plush  up- 

The  investigations  of  the  committee  on  laboratory  tests  of  brake 

shoes,  of  the  Master  Car  Builders'  Association,  made  within  the 
last  few  years  were  the  most  thorough  that  have  ever  been  con- 

ducted upon  the  subject.  The  committee's  report  gives  the  results 
of  several  tests  made  on  cast-iron  shoes  with  wooden  plugs  or 
inserts.  These  tests  show  that  this  type  of  brake  shoe,  which  has 
already  proven  very  popular  in  practical  service,  is  very  efficient 
and  a  great  improvement  over  plain  cast-iron  shoes.  In  speaking 
of  these  shoes  the  committee  says:  "That  a  more  uniform  friction 
is  given  by  this  shoe  than  by  any  of  the  others,  and  it  has  the  ad- 

vantage of  not  giving  the  sudden  rise  in  friction  at  the  end  of  a 
stop."  The  report  further  states  "that  the  friction  is  highest  at  the 
beginning  of  the  stop,  and  does  not  increase  as  rapidly  as  the 
others  at  the  end  of  the  stop,  and  that  excessive  vibrations  do 

not  occur." Composite,  or  "Compo"  shoes  are  now  made  exclusively  with 
plugs  of  cork  instead  of  wood,  this  material  having  been  found 
more  desirable  than  wood  in  the  high  speed  service  of  steam  rail- 

roads where  considerable  heat  is  generated  through  the  friction 
of  the  shoe  on  the  tread  of  the  wheel.  The  cork  is  of  the  best 
quality  and  is  forced  in  place  by  a  special  machine.  In  making 
the  shoe  the  corks  used  are  originally  somewhat  larger  than  the 
sockets  in  the  shoes,  and  being  elastic  they  are  held  firmly  in 

place. The  success  of  the  "Compo"  brake  shoe  in  practice  has  been 
striking.  It  is  employed  as  standard  upon  many  of  the  larger 
street  railways  in  this  country,  including  nearly  every  one  in 
New  England.  The  widespread  adoption  of  the  shoe  in  that 
section  of  the  country  convinced  the  manufacturers  that  it  would 
prove  equally  popular  elsewhere  if  arrangements  could  be  made 
for  manufacturing  the  shoes  at  different  distributing  centers,  and 
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so  reducing  transportation  charges.  This  has  been  done  and  the 
Composite  Brake  Shoe  Company  has  been  particularly  fortunate 
in  securing  representative  concerns  for  making  the  shoe  in  the 

South  and  West.  The  firms  who  are  now  making  "Compo''  shoes 
under  patents  belonging  to  the  Composite  Brake  Shoe  Com- 

pany are  the  Sessions  Foundry  Company,  of  Bristol,  Conn.;  Bar- 
bour-Stockwell  Company,  of  Cambridgeport,  Mass.;  East  Buffalo 
Iron  Works  Company,  of  Buffalo,  N.  Y.,  and  Wells  &  French 
Company,  of  Chicago,  111.  The  company  has  appointed  Hayes 
&  Arthur,  of  Cleveland,  Ohio,  and  J.  C.  Carry,  of  Chicago,  111., 
sales  agents. 

It  would  be  incomplete  in  reviewing  the  work  of  the  Composite 
Brake  Shoe  Company  to  omit  reference  to  the  pioneer  experi- 

Combination  Open  and  Closed  Car 

The  necessity  of  keeping  a  separate  style  of  car  for  summer 
and  winter  use  requires  the  storage  of  half  the  equipment  all  of 
ning  open  cars  in  summer  and  the  obligation  to  use  closed  cars 
ning  open  cars  in  summer  and  the  necessity  of  using  closed  cars 
in  winter  on  most  of  the  roads  in  this  country  has  compelled  them 
to  follow  this  plan.  The  advantages  of  a  really  good  combination 
car  are  great,  and  by  a  really  good  car  is  understood  one  that 
can  be  easily  changed  from  an  open  to  a  closed  car  without  too 
much  expenditure  of  time  and  labor,  and  also  one  in  which  there 
are  not  many  adjustable  parts  or  joints  to  become  loose.  A  car 
which,  it  is  claimed,  combines  these  valuable  points  is  illustrated 

COMBINATION  CAR,  OPEN 

ments  of  its  well-known  president,  W.  W.  Whitcomb,  whose  name 
is  so  closely  associated  with  this  shoe.  He  was  its  originator,  and 
to  his  far-seeing  confidence  in  the  principles  upon  which  it  is 
based,  is  due  largely  the  success  which  has  followed  it. 

Reorganization  in  Pueblo,  Col. 
A  complete  reorganization  of  the  street  railway  and  electric 

light  companies  of  Pueblo,  Col.,  has  been  effected.  A  new  com- 
pany has  been  organized  which  has  purchased  the  property  of  and 

consolidated  into  one  company  the  Pueblo  Electric  Street  Rail- 
way Company,  the  Pueblo  Electric  Light  &  Power  Company,  the 

Pueblo  Light,  Heat  &  Power  Company,  and  the  Pueblo  Gas  & 
Electric  Light  Company,  the  owners  of  the  stock  of  the  different 
companies  taking  bonds  and  stock  in  the  new  company.  All  the 
different  properties  will  be  operated  hereafter  from  one  large 
power  station,  and  there  has  been  added  to  the  equipment  three 

on  this  page.  It  was  built  by  the  Pullman  Car  Company  for  the 
Toledo,  Bowling  Green  &  Fremont  Railroad,  of  Toledo,  Ohio, 
under  he  George  F.  Brown  patents.  The  car  has  a  body  length 
of  32  ft.  6  ins.,  and  measures  43  ft.  over  all.  It  is  finished  in  solid 
cherry  throughout,  with  quarter  sawed  oak  head  lining,  nicely 
decorated.  There  are  twelve  seats  on  a  side,  spaced  2  ft.  6  ins:, 
with  an  aisle  20  ins.  in  width.  The  seats  are  of  the  "walkover" 
type  without  arms  on  the  aisle  seat,  and  are  covered  with  rattan. 
The  engravings  give  respectively  the  appearance  of  the  car  open 
and  closed. 

As  will  be  seen,  the  water  table  or  sill  is  quite  low,  and  about 
the  height  of  the  seat  arm.  Another  noticeable  feature  is  the  fact 
that  the  windows  are  quite  large  and  made  in  two  parts.  This 
permits  both  sash  to  be  dropped  between  the  inner  and  the  outer 
lining  of  the  car.  This  leaves  a  much  larger  opening  than  could 
be  given  by  making  the  sash  in  one  part  or  by  making  the  upper 
sash  stationary.    The  pocket  for  receiving  the  sash  is  arranged 

'  i. 

COMBINATION 

Mcintosh  &  Seymour  compound  condensing  engines,  of  which 
two  are  800  h.p.  and  one  600  h.p.  The  generators  are  General 
Electric  direct  connected,  there  being  two  225-k.w.  generators  for 
street  railway  work  and  one  250-k.w.  monocycle  generator  for 
incandescent  lighting.  There  will  also  be  one  125-light  Brush 
arc  machine,  two  80-light  Wood  arc  machines,  four  500  T.  H.  arc 
light  machines  and  two  75-k.w.  Wood  alternators. 
The  entire  equipment  of  the  street  railway  company  is  being  re- 

built and  over  $100,000  will  be  spent  in  making  the  plant  one  of 
the  finest  in  the  country.  The  officers  of  the  new  company  are  M. 
D.  Thatcher,  president;  J.  F.  Vail,  general  manager,  and  E.  B. 
Brown,  chief  electrician. 

CAR,  CLOSED 
so  that  the  latter  do  not  touch  each  other  when  lowered,  so  that 
there  is  no  rattling  or  disagreeable  noise  from  them  when  the 
car  is  used  as  an  open  car.  Another  attractive  feature  is  that 
when  the  sash  are  in  the  pocket  the  opening  or  top  of  the  pocket 
is  perfectly  closed  so  that  there  is  no  indication  of  the  pocket,  a 
perfectly  smooth  surface  being  represented  for  an  arm-rest;  this 
overcomes  the  objection  of  storing  the  sash  away  in  summer 
where  they  are  liable  to  be  warped  or  otherwise  damaged,  and 
where  it  is  difficult  to  reapply  them  when  required.  But  located 
as  they  are  in  the  car  they  can  be  readily  gotten  at  and  the  car 
can  be  quickly  changed  from  an  open  to  a  closed  one.  This  is 
particularly  desirable  in  case  a  heavy  storm  should  come  up  sud- 
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denly,  or  when  in  the  early  spring  or  late  fall  the  car  is  to  be  used 
as  a  closed  car  a  portion  of  the  day  and  an  open  car  during  the 
balance,  if  the  weather  is  agreeable. 

Magnetic    Blow-Out    Automatic   Circuit    Breakers  for 
500  Volt  Direct  Current  Circuits 

The  inherent  tendency  of  all  circuit  breaking  devices  to  draw  an 
arc  at  the  last  point  of  contact  introduces  a  serious  problem  in  the 
design  of  all  switches  and  cut-out  appliances.    The  roughening 

MK  CIRCUIT  BREAKER 

effect  of  the  arc  on  the  contacts  destroys  in  a  short  time  the  use- 
fulness of  the  apparatus,  and  as  the  voltage  and  current  increases 

the  difficulty  is  rapidly  magnified.  The  only  commercially  practi- 
cable way  of  breaking  direct  current  circuits  at  400  volts  and  above 

das  been  ascertained  by  exhaustive  experiment  to  be  by  the  use  of 
a  magnetic  field,  which  destroys  the  arc  at  the  instant  of  its  forma- 

tion, and  promptly  and  positively  opens  the  circuit  and  prevents 
injury  to  the  contacts.  The  advantages  of  the  use  of  the  mag- 

netic blow-out  wherever  a  direct  current  electric  circuit  is  to  be 
opened  are  familiar  to  all  users  of  electrical  apparatus.  By  adding 
to  a  switch  equipped  with  a  blow-out  magnet,  a  tripping  device 
to  open  the  circuit  at  a  predetermined  current,  an  automatic  cir- 

cuit breaker  is  obtained  which,  for  convenience  and  reliability, 
may  be  said  to  surpass  any  other  form  of  cut-out. 
The  General  Electric  Company  manufactures  four  different 

forms  of  magnetic  blow-out  automatic  circuit  breakers  for  dif- 
ferent classes  of  service.  Each  is  rated  by  two  numbers,  the  first 

indicating  the  lowest  current  that  will  automatically  open  the 
circuit,  and  the  second  number  the  maximum  normal  current  car- 

rying capacity,  except  in  the  case  of  the  form  MM  circuit  breaker, 
when  the  second  number  indicates  the  maximum  capacity  on  the 
basis  of  intermittent  service  common  in  railway  work.  The  trip- 

ping point  is  adjustable  to  any  desired  current,  from  the  lowest 
rating  to  50  per  cent  in  excess  of  the  maximum  capacity,  by  ad- 

justing the  calibrating  spring  of  the  tripping  armature. 
The  four  different  forms  in  which  these  circuit  breakers  are 

made  have  certain  radically  different  features  which  adapt  them 
to  the  special  classes  of  service  for  which  they  are  designed.  All 
of  them  may,  however,  be  used  on  any  direct  current  circuit,  and, 
with  reasonable  care  and  attention,  will  operate  satisfactorily  un- 

der the  most  severe  conditions.  Indeed,  every  case  of  injury  to 
the  circuit  breaker  may  be  traced  to  improper  adjustment  or  neg- 

lect of  some  simple  precaution. 
In  the  designation  of  the  different  forms  of  General  Electric 

circuit  breakers,  the  first  letter  represents  the  general  principle  of 
operation;  the  second  letter  is  arbitrary,  or  denotes  some  features 
of  construction.    For  example,  the  first  letter  in  the  form  designa- 

tion of  all  magnetic  blow-out  circuit  breakers  is  M;  the  second 
letter  is  arbitrary.  The  circuit  breakers,  formerly  known  as  K, 
L,  Q  and  M,  are  now  known  as  MK,  ML,  MQ  and  MM,  re- 
spectively. 

The  form  MK  circuit  breakers  are  made  for  150  to  8000  amps., 
and  are  especially  intended  for  severe  service,  such  as  on  gen- 

erator and  feeder  panels,  where  the  circuit  is  subject  to  repeated 
and  violent  overloads.  This  circuit  breaker  can  be  recommended 
for  the  most  severe  conditions  met  in  any  class  of  service.  The 
parts  are  extra  heavy,  in  order  to  withstand  constant  and  rough 
use.  Destructive  arcing  is  prevented  by  the  use  of  supplementary 
contacts  placed  in  a  strong  magnetic  field,  and  arranged  to  break 
the  circuit  a  moment  after  the  main  contact.  The  transfer  of  the 
arc  from  the  main  to  the  supplementary  contacts  and  the  imme- 

diate extinguishing  action  of  the  magnet  has  made  possible  the 
construction  of  effective  circuit  breakers  for  8000  amps,  capacity. 
The  main  contact,  which  is  built  up  of  leaf  spring,  bears  upon  the 
main  contact  blocks  when  the  breaker  is  closed.  The  coil  of  the 
blow-out  magnet  and  the  secondary  or  plug  contacts  are  in  multi- 

ple with  the  main  contact.  Owing  to  the  comparatively  high  re- 
sistance of  the  secondary  contacts  practically  no  current  passes 

through  them  until  the  main  contact  opens,  the  whole  current  then 
passes  through  the  magnet  coils,  and  the  strong  magnetic  field 
extinguishes  the  arc  as  soon  as  it  is  formed  on  the  plug  contact. 
The  plug  is  not  withdrawn  until  after  the  leaf  contacts  have  left  the 
contact  blocks. 

The  plug,  or  secondary  contacts,  and  the  inside  of  the  boxes 
enclosing  them,  should  be  frequently  examined,  and  any  accumu- 

lation of  carbonized  material  removed.  If  the  secondary  con- 
tacts are  not  kept  in  good  condition  and  properly  adjusted  the 

current  will  be  broken  on  the  main  contacts  and  injury  to  the 
circuit  breaker  will  result.  A  little  vaseline  on  the  secondary  con- 

tacts tends  to  keep  them  smooth  and  increases  their  life.  All 
parts  of  the  circuit  breaker  should  be  kept  clean. 

All  sizes  of  MK  circuit  breakers  are  furnished  for  back  connec- 
tion, up  to  and  including  800-1200  amps,  capacity;  they  can  also 

be  furnished  for  front  connection.  Circuit  breakers  up  to  1200- 
2000  amps,  capacity  are  made  when  desired,  with  an  automatic 
locking  device  operated  by  a  handle.  When  the  circuit  breaker  is 
open  it  can  be  locked  open  by  removing  the  handle.  As  the  cir- 

cuit breaker  cannot  be  closed  without  the  handle,  removal  of  the 
handle  prevents  accidental  or  unauthorized  closing  of  the  con- 

tact. When  the  circuit  breaker  is  closed  the  handle  cannot  be 
removed.  The  automatic  locking  device  is  especially  valuable  in 
street  railway  service,  as  it  permits  circuit  breakers  to  be  left  open 
without  danger  of  accidental  closing.    All  the  circuit  breakers  in 

MQ  CIRCUIT  BREAKER 

a  station  may  be  thus  placed  under  the  exclusive  control  of  a  single 

operator. For  power  circuits  and  classes  of  work  where  the  conditions 
are  less  severe  than  in  regular  railway  service  the  General  Elec- 

tric Company  manufactures  the  form  ML  circuit  breaker  for  100  to 
800  amps.  Its  principle  of  action  is  the  same  as  that  of  the  form 
MK,  but  the  moving  parts  are  somewhat  lighter,  and  differ  slight- 

ly in  general  form.  The  form  ML  circuit  breaker  is  made  for 
both  front  and  back  connections,  and  in  two  capacities;  100-500 
amps,  for  front  or  back  connection,  and  200-800  amps,  for  back 
connection  only. 

As  in  the  case  of  the  form  MK,  the  main  contacts  of  the  form 



September,  1898.] STREET  RAILWAY  JOURNAL. 

57i 

ML  are  laminated  and  connected  in  multiple  with  a  secondary 
plug  with  a  contact,  upon  which  the  arc  is  broken.  The  auto- 

matic locking  handle  is  supplied  on  this  circuit  breaker. 
The  form  of  MQ  circuit  breaker  is  made  from  JS  up  to  100-175 

amps,  only,  and  is  designed  especially  for  protecting  power  cir- 
cuits and  stationary  motors.  In  general  appearance  it  is  some- 
what similar  to  form  ML,  but  it  has  no  secondary  contact.  The 

current  is  broken  on  a  segmental  contact  similar  to  the  contacts 
used  in  railway  controllers.  This  form  of  contact  has  been  found 
amply  sufficient  for  the  maximum  capacity  of  this  circuit  breaker. 
There  is  but  one  coil  for  both  the  tripping  magnet  and  the  mag- 

netic blow-out.  The  magnetic  circuit  is  so  arranged  that  the  arc 
is  ruptured  in  its  field.  The  positive  and  instant  action  of  form 
MQ  circuit  breakers  affords  greater  protection  to  electric  motors 
than  fuses,  or  any  other  form  of  cut-out. 

The  form  MM  circuit  breaker,  for  15  to  150  amps.,  is  designed 
especially  for  street  car  work,  and  consequently  its  rating  is  based 

sixteen  German  railways  ant 
Italy,  Belgium  and  Holland 

1  a  number  of  railways  in  Spain, 

New  System  of  Recording  Fares 

John  F.  Ohmer,  of  Dayton,  Ohio,  has  recently  devised  and  is 
introducing  a  new  system  of  registering  fares  which  is  designed 
to  greatly  reduce  the  labors  of  conductors  in  making  their  daily 
reports  on  roads  where  more  than  one  rate  of  fare  is  charged,  and 
also  to  make  it  feasible  to  register  on  one  machine  different  rates 
of  fares.  The  principal  feature  in  this  invention  is  the  provision 
for  keeping  a  separate  record  of  the  total  number  of  each  rate  of 
fares  collected,  whether  tickets,  transfers  or  three-cent,  five-cent 
ten-cent,  or  any  other  cash  denomination.  The  register  em- 

ployed also  gives  the  total  of  all  fares  combined  and  the  record 
of  each  conductor  for  each  trip.    In  addition  to  indicating  these 
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MM  CIRCUIT  BREAKER 

on  the  intermittent  currents  usual  in  rail- 
way service.  It  should  not  be  used  where 

it  will  have  to  carry  its  maximum  rated 
capacity  continuously.  The  form  MM 
circuit  breaker  is  intended  to  supersede 
both  the  old  hood  switch  and  the  fuse 
box.  The  fuse  box,  which  has  heretofore 
been  the  only  protective  device  available 
for  motor  and  other  car  equipment  appliances,  has  usually 
been  placed  in  a  more  or  less  inaccessible  position  beneath  the 
car.  The  blowing  of  fuses  resulted  in  annoying  and  troublesome 
delays,  and  the  form  MM  circuit  breaker  was  at  once  received 
with  favor,  as  it  affords  perfect  protection  to  the  apparatus  and  can 
be  instantly  reset.  It  resembles  a  main  motor  switch  in  appear- 

ance, and  answers  the  purpose  of  a  switch  in  every  way,  being  in- 
tended for  location  in  the  same  position  under  the  hood  of  the  car 

platform.  It  can  be  set  to  open  at  any  current  within  certain 
ranges,  and  can  be  closed  and  opened  by  hand,  exactly  like  the  old 
main  motor  switch. 

Extensive  Electrical  Construction  in  Germany 

The  Allgemeine  Electricitats  Gesellschaft,  of  Berlin,  Germany, 
has  made  an  excellent  record  during  the  past  year.  According 
to  a  statement  issued  by  the  company  on  July  30,  1898,  it  had  built 
during  the  year,  or  had  started  construction  work  upon,  four- 

teen electric  railways  with  the  overhead  system  in  Germany,  five 
in  Spain,  three  in  Italy  and  one  each  in  Argentine,  Chile,  and 
Russia.  These  roads  have  a  total  length  of  about  450  km.,  and 
a  rolling  stock  of  750  motor  cars.  For  the  coming  year  the 
company  has  already  received  contracts  for  the  construction  of 

NEW  FARE  REGISTER 

records  the  register  automatically  prints  them  on  a  slip  at  the  end of  each  trip. 

The  use  of  this  device  does  away  with  the  necessity  of  the  con- 
ductor making  any  written  report  whatever.  He  simply  turns  m 

all  the  cash  fares,  transfers  or  tickets  which  he  collects  on  a  trip, 

and  the  register  gives  the  necessary  classified  record  on  a  printed sheet.  . 

The  register  is  shown  in  the  accompanying  illustration.  The 
totalizing  wheels  are  not  exposed,  and  only  those  with  authority 

can  take'  away  the  printed  statement.  If  more  or  less  fares  of  any 
denomination  are  returned  by  the  conductor  than  the  number 

registered  by  him  the  printed  slip  will  immediately  disclose  the error. 

As  will  be  seen  from  the  illustration,  the  register  is  so  ar- 

ranged that  the  denomination  of  the  fare  rung  up  is  plainly  indi- 
cated in  the  car  and  also  at  the  front  and  back  platforms.  This 

enables  the  passenger,  wherever  he  may  be,  to  observe  whether  or 
not  the  conductor  registers  the  proper  fare.  The  denomination 
of  the  last  fare  collected  remains  exposed  to  view  until  another 

fare  is  rung  up.  The  register  is  made  in  sizes  to  indicate  any 
number  of  denomination  of  Tares  from  three  up  to  eighteen. 

This  system,  in  addition  to  relieving  the  conductor  of  consider- 
able work,  also  greatly  simplifies  the  bookkeeping  at  the  head 

office,  as  the  printed  statements  are  easily  handled  and  the  records 
transferred  to  the  proper  books. 
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The  Status  of  the  Air  Brake 

There  has  been  a  decided  tendency  in  electric  railway  construc- 
tion during  the  past  year  toward  heavier  and  longer  cars  and  high- 

er speeds.  This  has  been  observed,  not  only  on  suburban  and 
interurban  lines,  but  even  in  cities  where  the  larger  carrying  ca- 

pressor  and  forgings  complete  weighs  about  400  lbs.  This  appa- 
ratus is  suitable  for  one  double  truck-  motor  car  and  one  double 

truck  trailer  of  the  size  used  in  ordinary  suburban  service,  but  is 
especially  designed  for  single,  heavy,  high  speed  cars,  and  has 
proven  eminently  satisfactory.  As  will  be  seen,  the  box  is  fitted 
with  doors  to  provide  ready  access  to  air  valves,  commutator  and 
brushes.    The  experience  of  the  company  has  been  that  the  loca- 

FIG.  I.— MOTOR  COMPRESSOR  WITH  CASE  OPEN FIG.  2.— AUTOMATIC  CONTROLLER 

pacity  of  the  long  cars  produces  a  distinct  economy.  Under  these 
conditions  there  has  been  a  greater  demand  for  power  brakes,  and 
it  is  not  surprising  to  find  that  the  air  brake  companies  have  been 
working  full  time,  and  report  many  orders  on  their  books.  The 
advantage  of  the  air  brake  for  heavy,  high  speed  cars  does  not 
consist  only  in  the  force   with   which    the    brake    shoes  can  be 

tion  of  the  compressor  under  the  car  is  better  than  on  the  plat- 
form, where  it  is  more  or  less  in  the  way,  except  where  there  is 

a  separate  vestibule  for  the  motorman. 
Fig.  2  shows  the  automatic  switch  controller,  by  which  the  va- 

riation in  the  air  pressure  in  the  reservoir  starts  and  stops  the  com- 
pressor.   Recent  improvements  have  been  made  in  the  details  of 

pressed  against  the  wheels  or  the  quickness  with  which  it  can  be 
applied.  The  moral  advantage,  even  greater,  perhaps,  than  those 
mentioned,  is  the  confidence  with  which  it  inspires  the  motorman. 
With  a  brake  of  this  character,  with  which  he  is  perfectly  familiar, 
and  in  which  he  possesses  absolute  confidence,  he  is  much  more 
likely  to  remain  cool  and  collected  in  any  emergency. 

During  the  year  the  Christensen  Engineering  Company,  of  Mil- 
waukee, has  equipped  with  its  apparatus  several  hundred  cars, 

ranging  in  capacity  from  those  designed  for  the  heaviest  elevated 
and  steam  railroad  service  to  that  of  ordinary  city  traffic.  It  is  a 
noticeable  fact  that  the  majority  of  these  orders  have  been  placed 
by  companies  who  have  first  employed  a  few  equipments,  which 
have  been  given  a  thorough  test.  This  indicates  that  the  skepti- 

cism, which  was  at  one  time  more  general,  on  the  value  of  air 
brakes,  is  gradually  disappearing. 

Various  modifications  and  improvements  have  been  made  by 
the  Christensen  Company  in  the  details  of  its  air  brake  equipment 
during  the  past  year.  These  have  been  notably  in  the  introduction 
of  a  double  spiral  gear  and  pinion  to  form  the  drive  between  the 
motor  and  compressor,  and  in  a  small  change  in  the  air  pump 
valves,  which,  with  the  gearing  mentioned  above,  produces  a 
practically  noiseless  machine.  A  change  has  also  been  made  in 
the  method  of  lubrication  and  in  the  arrangement  of  piston  pack- 

ings and  cylinders,  which  have  increased  the  efficiency  of  the 
compressors  fully  15  per  cent. 

Fig.  1  shows  the  type  of  compressor  used  at  present.  As  will 
be  seen,  it  is  all  boxed  in  to  protect  it  from  dirt  and  moisture,  and 
is  bolted  to  the  lower  part  of  the  car  body.  For  the  No.  1  com- 

pressor this  box  is  about  21  ins.  cube,  and  with  the  motor  com- 

FIG.  5. — CAR  IN  TAUNTON  EQUIPPED  WITH  AIR  BRAKES 

this  apparatus,  by  which  its  efficiency  and  reliability  have  been  in- 
creased. As  now  built,  it  consists  of  practically  only  two  moving 

parts,  and  it  is  fitted  with  carbon  breaks  and  powerful  air  blasts 
for  extinguishing  the  arc. 
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Fig.  3  shows  the  arrangement  and  connection  of  the  apparatus 
for  a  motor  car  with  compressor  arranged  beneath  the  car  floor. 
Fig.  4  shows  a  notable  installation  made  by  the  company  during 
the  past  year  in  Brooklyn,  in  a  train  on  the  Brooklyn  Elevated 
Railroad,  on  which  the  independent  motor  compressor  apparatus 
was  used.  The  motor  ear  complete  without  passengers  weighs 
over  thirty  tons.  Another  example  of  a  high  speed  railway  for 
heavy  traffic  equipped  by  the  Christensen  air  brakes  is  the  New 
Canaan  Division  of  the  New  York,  New  Haven  &  Hartford  Rail- 

road, all  of  the  cars  of  which  are  employing  independent  motor 
compressor  apparatus.  A  description  of  this  system  is  given  by 
Col.  N.  H.  Heft  on  page  540  of  this  issue.  Fig.  5  shows  a  type 
of  road  using  smaller  ears  equipped  with  Christensen  air  brakes. 
This  is  the  Taunton  &  Brockton  Railway,  and  the  air  brake  order 
for  these  cars  was  given  to  the  Christensen  Engineering  Company 
after  a  test  of  a  large  variety  of  brakes  extending  over  a  consid- 

portant  in  its  place  as  the  power  that  moves  the  brake  at  the 
other  end.  The  brake  shoe  is  the  medium  through  which  the 
power,  the  air  from  the  main  reservoir  or  muscular  exertion  at 
the  end  of  the  brake  handle,  reaches  the  wheel  and  controls  the 
speed  of  the  train,  and  as  the  brake  shoe  is  good  or  bad,  so  the 
control  of  the  car  is  complete  or  incomplete. 

A  brake  shoe  to  be  theoretically  good  should  retain  the  benefi- 
cial features  of  the  plain  cast-iron  shoe  and  at  the  same  time- 

should  possess  the  durability  and  toughness  of  steel.  One  of  the 
recent  types  of  brake  shoes  for  which  these  advantages  are  claimed 
is  the  "Diamond  S."  This  shoe  consists  of  a  body  of  cast  iron,  of 
unchilled  but  dense  and  strong  metal,  cast  about  a  bundle  com- 

posed of  strips  of  expanded  sheet  steel.  Each  strand  of  the  in- 
sertion is  completely  surrounded  by  cast  iron,  the  whole  forming 

a  homogeneous  and  symmetrical  mass.  The  iron  is  intimately 
bound  up  by  the   steel   strands,   which   extend  throughout  the 

FIG.  4. — BROOKLYN  ELEVATED  RAILWAY  TRAIN   EQUIPPED  WITH  AIR  BRAKES 

erable  time.  The  two  latter  illustrations  are  intended  particularly 
to  show  the  variety  of  service  for  which  this  apparatus  is  appli- 

cable, covering  the  heaviest,  as  well  as  the  lightest. 

S"  Brake  Shoes 

The  proper  shape  and  material  for  making  brake  shoes  for 
street  railway  cars  has  been  a  subject  of  discussion  among  engin- 

eers for  some  time,  but  particularly  since  the  advent  of  the  electric 
motor.  When  horses  were  used  the  problem  was  not  of  such 
vital  importance,  but  with  the  heavier  electric  cars,  greatly  in- 

creased traffic  and  higher  speeds,  the  question  of  stopping  a  car 
becomes  almost  as  important  as  the  question  of  the  best  method 
of  running  it.  As  the  manufacturer  of  a  well-known  type  of 
brake  shoe  has  recently  put  it:  "In  those  days  the  main  use  of  the 
brake  was  to  keep  the  car  from  running  over  the  motive  power 
(mule),  and  an  emergency  stop  was  accomplished  by  turning  the 
motive  power  sideways  and  running  into  it." 
The  supreme  test  of  a  brake  mechanism  is  the  emergency  ap- 

plication. The  brakes  must  go  on  with  all  possible  speed,  and 
the  shoes  must  hold  with  the  greatest  efficiency,  in  order  that  the 
train  be  brought  quickly  to  a  stand-still.  The  emergency  application 
is  only  called  forth  when  danger  threatens  and  the  train  must  stop, 
when  every  effort  must  be  put  forth  to  stup,  and  that  system  of 
brakes  which  will  bring  the  train  to  a  stand-still  in  the  shortest 
space  of  time  is  the  most  successful  and  efficient. 

Service  stops  do  not  indicate  the  true  efficiency  of  the  brake 
mechanism.  These  stops  are  made  with  ample  warning,  the 
amount  of  pressure  applied  being  dependent  upon  the  rapidity  with 
which  the  stops  are  desired,  and  consequently  the  full  effort  of  the 
brake  mechanism  is  not  brought  into  play.  Under  such  condi- 

tions an  inferior  brake  mechanism  may  show  practically  equal 
results  to  the  superior  one.  It  is  only  when  trouble  comes,  when 
the  difference  of  a  few  feet  means  life  or  death,  the  real  merits  of 
the  device  are  brought  into  sight. 
The  brake  shoe  is  the  end  of  the  brake  system.    It  is  as  im- 

length  of  the  shoe,  and  as  the  face  of  the  shoe  wears  down  in 
contact  with  the  wheel,  the  strands  of  steel  appear  and  disappear, 
always  preventing  the  rapid  disintegration  of  the  cast  iron  but 
never  presenting  a  continuous  steel  contact  with  the  wheel. 
The  angle  at  which  the  insertions  are  placed  w  ith  regard  to  the  face 
of  the  shoe  is  such  that  as  the  shoe  wears  down  the  steel  moves 
its  point  of  contact  across  the  face  of  the  shoe,  and  as  each  layer 
wears  out  it  is  succeeded  by  the  next  at  a  different  spot  in  the 
face  of  the  shoe. 

These  expanded  steel  inserts  produced  from  thin  sheets  of  mild 
steel,  when  intimately  bound  up  by  the  cast  iron,  give  to  the 
shoe  the  feature  of  toughness  which  prevents  rapid  disintegration, 
and  by  the  simple  combination  of  plain  cast  iron  with  bundles  of 
strips  of  expanded  metal,  is  produced  a  brake  shoe  which,  it  is 
claimed,  will  wear  from  four  to  five  times  as  long  as  a  plain  cast- 
iron  shoe,  at  the  same  time  giving  equal  or  superior  friction. 

A  series  of  tests  were  made  of  the  "Diamond  S"  shoe  on 
the  brake  shoe  testing  machine,  of  the  Master  Car  Builders'  As- sociation at  the  works  of  the  Westinghouse  Air  Brake  Company 
at  Wilmerding,  Pa.  These  tests  were  conducted  by  the  mechani- 

cal engineer  of  the  company,  who  made  the  tests  for  the  Master 
Car  Builders'  Committee  (whose  report  appears  in  the  1896  pro- 

ceedings), and  in  the  same  manner,  plain  cast  iron  being  the 
basis  of  comparison.  ft  was  found  that  the  introduction  of  the 
expanded  sheet  steel  into  a  body  of  cast  iron  produced  a  brake 
shoe  which  generated  over  15  per  cent  greater  friction,  resulting 
in  a  corresponding  decrease  in  the  distance  necessary  to  stop  a 
car  under  precisely  similar  conditions  as  when  shoes  of  plain  cast 
iron  were  used.  More  than  this,  the  test  clearly  demonstrated 
that  the  new  type  of  brake  shoe  took  hold  of  the  wheel  with 
greater  force  at  the  instant  of  application  and  continued  to  retard 
the  wheel  with  superior  friction  until  near  the  end  of  the  stop,  when 
the  friction  became  practically  the  same  as  that  of  the  plain  cast- 
iron  shoe,  which  rose  rapidly  at  the  end  of  the  stop.  This  clearly 
proves  that  the  new  type  of  brake  shoe,  while  retarding  the  wheel 
with  greater  force  when  speed  is  highest  and  when  retardation 
is  most  needed,  will  not  grip  the  wheel  with  any  more  force  at  the 
end  of  the  stop,  where  sliding  is  liable  to  occur,  than  plain 
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cast-iron  shoes,  and  this  fact  is  one  of  considerable  importance 
and  well  worth  the  careful  consideration  of  all  who  are  interested 
in  the  subject  of  brake  shoes,  because,  of  course,  the  brake  shoe 
should  not  slide  the  wheel. 

The  name  "Diamond  S"  has  been  adopted  for  the  new  brake 
shoe  on  account  of  the  diamond-shaped  appearance  of  the  sheet 
of  expanded  metal  as  it  comes  out  on  the  face  of  the  shoe.  The 
patents  are  owned  by  the  American  Brake  Shoe  Company,  of 

Chicago,  and  the  "Diamond  S"  shoes  are  made  by  responsible- 
companies  which  have  been  long  engaged  in  the  manufacture  of 
brake  shoes. 

The  Price  Friction  Brake 

The  advantage  of  utilizing  the  power  stored  in  the  moving  car 
to  operate  the  brakes  when  the  car  is  to  be  stopped  is  important, 
and  it  is,  of  course,  theoretically  much  more  desirable  to  do  this 
than  to  generate  additional  power  for  this  purpose.    For  this 

Late  Forms  of  Overhead  Appliances 

The  design  of  electric  railway  line  material  has  now  become 
almost  crystallized  into  conventional  forms  upon  which  improve- 

ment can  only  be  called  for  by  new  conditions  of  street  railway 
operation  and  conditions  hitherto  unforeseen.  In  the  design  of  the 
line  material  manufactured  by  the  General  Electric  Company  this 
conventionality  of  form  is  peculiarly  noticeable,  but  it  is  a  con- 

ventionality which  long  experience  and  unparalleled  facilities  for 
appreciating  the  requirements  of  the  most  economical  street  rail- 

way operation  has  shown  to  be  a  type  upon  which  street  railway 
managers  can  place  full  reliance  for  perfect  service.  The  strains 
and  wear  on  each  device  in  service  have  been  carefully  studied, 
and  every  feature  incorporated,  even  in  the  smallest  device,  has 
been  determined  with  the  object  of  producing  apparatus,  as  dura- 

ble as  the  most  economic  service  can  demand. 
In  the  frogs  and  crossings  the  straight  under  run  is  retained 

under  all  strains  up  to  the  actual  strength  of  the  trolley  wire. 
Thus  no  permanent  set  in  the  casting  or  bending  down  in  the 

2 

FRICTION  BRAKE  APPLIED  TO  SINGLE  TRUCK  CAR 

reason  friction  brakes  have  always  possessed  an  attraction  for 
railway  managers.  Realizing  this,  Mr.  Peckham,  of  the  Peckham 
Motor  Truck  &  Wheel  Company,  has  decided  to  complete  his 
truck  system  by  the  addition  of  a  practical  friction  brake,  and  for 
this  purpose  has  secured  the  exclusive  rights  for  the  manufacture 
and  sale  of  the  Price  momentum  brake.  This  brake  is  employed 
on  the  Chicago  City  Railway,  where  some  hundred  are  in  use, 
and  are  giving  excellent  results.  It  is  also  in  use  on  several  other 
electric  railways,  among  which  is  the  Brooklyn  Heights  Rail- 
road. 

The  regular  brake  rigging  is  employed,  but  instead  of  leading 
the  brake  chain  to  the  brake  staff,  the  end  is  attached  to  a  drum 
sleeved  on  one  of  the  axles,  as  shown  in  Fig.  1.  This  drum  is  not 
keyed  to  the  axle,  and  does  not  turn  with  it  except  when  a  stop 
is  to  be  made.    By  a  series  of  levers  the  edge  of  the  drum,  which 

middle  is  possible,  and  the  run  of  the  trolley  wheel  is  not  ob- 
structed. In  the  form  /;  the  tongues  have  lips  which  fold  over  the 

wire;  in  the  form  G  mechanical  clamps  are  used  and  no  solder  is 
necessary.  In  all  other  respects  the  designs  are  similar.  The 
right  angle  crossing  is  a  single  casting  with  a  small  compression 
member  dropped  into  place  after  the  trolley  wires  and  secured  with 
a  cotter  pin. 

The  form  L  insulated  cossing  does  not  require  the  cutting  of 
either  trolley  wire  in  placing  it  in  position.  It  is  fitted  with  the 
form  G  clamp  and  requires  no  solder.  The  insulation  is  ot 
selected  wood,  the  replaceable  runways  are  of  white  fibre,  and  are 
made  shorter  than  in  previous  types,  giving  the  device  a  more 
compact  form  and  lighter  weight.  The  form  L  section  insulator 
is,  similarly,  built  more  compact  than  the  previous  forms.  The 
use  of  wood  for  these  devices  provides  an  ideal  insulation  with- 

F1G.   2.— FRICTION   BRAKE  APPLIED   TO  DOUBLE  TRUCK  CAR 

is  in  the  form  of  a  disc,  is  then  pressed  against  a  corresponding 
disc  on  the  inside  of  the  car  wheel.  Between  the  two  discs  is  a 
leather  washer  to  take  up  the  wear.  The  friction  caused  by  press- 

ing the  drum  against  the  car  wheel  causes  the  former  to  revolve, 
winding  up  the  chain  and  setting  the  brake.  The  details  of  the 
brake  are  carefully  worked  out,  and  include  its  thorough  lubrica- 

tion, with  provision  for  keeping  the  oil  away  from  the  leather 
washer,  etc. 

The  application  to  a  single  truck  car  is  illustrated  in  Fig.  I,  and 
as  arranged  for  a  double  truck  car,  in  Fig.  2.  The  brakes  on  trail 
cars  can  also  be  applied  from  the  motor  car,  and  simultaneously 
with  those  on  the  motor  car,  by  this  system. 

out  unduly  increasing  the  size  of  the  castings,  which,  were  moulded 
insulation  used,  would  be  of  great  weight  and  cumbersome  design. 

In  the  suspensions  the  forms  D  and  G  are  both  retained  as 
standard.  The  ears  have,  however,  been  improved,  in  that  the  hub 
is  made  to  fit  equally  well  all  G.  E.  suspensions;  thus  in  ordering 
ears  it  will  no  longer  be  necessary  to  specify  the  type  of  sus- 

pension with  which  they  are  to  be  used.  The  form  G  clamping 
ear  is,  perhaps,  the  simplest  on  the  market,  consisting  of  two 
light  but  strong  pieces,  with  jaws  which  grip  the  trolley  wire,  and 
are  held  together  by  the  stout  screws.  No  change  has  been  made 
in  the  turn-buckles,  strain  insulators  or  splicing  sleeves,  the  pres- 

ent forms  having  proved  satisfactory  in  every  respect. 
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Electric  Locomotive  for  Switching 

The  accompanying  illustration  shows  a  heavy  electric  locomo- 
tive built  for  switching  purposes.  It  is  one  of  two  recently  built 

by  the  McGuire  Manufacturing  Company,  of  Chicago,  for  the 
General  Electric  Company,  one  to  be  used  by  the  New  York  Sugar 
Refining  Company,  in  New  York  City,  the  other,  by  the  Hoboken 

wheel.  The  engine  is  fitted  with  double  eccentrics,  and  runs  at 
80  r.p.m.  It  is  so  piped  that  either  or  both  cylinders  can  he  run 
simple,  condensing  or  non-condensing. 

♦  ♦♦ 
A  New  Principle  in  Brake  Shoes 

ELECTRIC  SWITCHING  LOCOMOTIVE 

Railroad,  Warehouse  &  Steamship  Connecting  Company,  of  Ho- 
boken, N.  J. 

The  locomotive  will  be  equipped  with  two  G.  E.  51  motors,  and 
has  a  total  weight  of  28,000  lbs.  The  wheels  will  be  36  ins.  in  diame- 

ter, with  M.  C.  B.  specifications,  and  the  wheel  base  is  5  ft.  6  ins. 
The  car  will  be  equipped  with  Westinghouse  air  brakes,  a  5-in.  air 
whistle,  for  which  special  reservoirs  are  carried,  a  regular  locomo- 

tive bell,  etc. 

Large  Engine  in  San  Antonio,  Texas 

The  San  Antonio  Street  Railway  Company,  of  San  Antonio, 
Tex.,  has  recently  installed  at  its  power  house  one  cross-com- 

In  the  early  history  of  railroading,  the  main  work  demanded  oi 
a  brake  shoe  was  to  stop  the  wheels  from  turning  in  the  shortest 
possible  time,  and  very  little  attention  was  given  at  first  to  the 
wear  of  either  wheels  or  brake  shoes  from  friction.  It  soon  be- 

came evident,  however,  that  the  wear  on  the  tire  of  the  wheel  was 
very  expensive,  and  it  became  necessary  to  make  the  brake  shoe 
of  a  softer  metal  in  order  to  transfer  the  wear  from  the  wheel  to 
the  shoe,  and  to  produce  that  degree  of  friction  necessary  to  stop 
the  train  at  short  distances  without  skidding  the  wheels  and  caus- 

ing undue  oscillation  of  the  cars. 
In  considering  the  action  of  a  brake  shoe  against  the  wheel,  it 

is,  of  course,  true  that  skidding  takes  place  when  the  pressure  of 
the  shoe  against  the  wheel  produces  a  greater  coefficient  of  fric- 

tion than  that  produced  between  the  wheel  and  the  rail  upon  which 
it  is  rolling.  The  ideal  surface  for  a  brake  shoe  is  one  which  will 
act  upon  the  wheel  to  its  full  retarding  limit  without  reaching  the 
skidding  point,  as  in  this  way  the  maximum  braking  effort  can  be 
produced  and  the  quickest  stop  made  without  causing  flat  wheels. 
Afteryearsof  experimenting,  a  shoe  has  been  produced  by  the  Allen 
&  Morrison  Brake  Shoe  &  Manufacturing  Company,  of  Chicago, 
which,  it  is  claimed,  embodies  in  its  construction  the  necessary 
features  for  giving  the  maximum  braking  effort  without  skidding, 
and  one  which  is  almost  absolutely  noiseless  in  its  action. 
The  surface  of  this  shoe  which  bears  against  the  tire  of  the 

wheel  is  a  mineral  cement  and  eommutated  iron  placed  in  and 
formed  into  a  frame  of  iron  under  high  hydraulic  pressure  with 
chilled  inserts  to  regulate  the  braking  power.  In  practical  service 
some  of  these  shoes  have  run  over  22,000  miles  with  nearly  one- 
half  the  wear  on  the  tire  of  the  wheel  occasioned  by  soft  iron shoes. 

The  Allen  &  Morrison  shoes  are  now  running  on  the  South 
Side  Elevated  Railroad,  of  Chicago,  and  the  trains  are  stopped 
practically  without  noise,  there  being  none  of  the  screeching  often 
heard  where  ordinary  brake  shoes  are  used.  The  Lake  Street 
Elevated  Railroad,  of  Chicago;  the  Kansas  City  Railroad,  of  Kan- 

sas City,  and  many  other  roads  are  using  these  shoes,  and  they 
have  proven  in  practice  that  they  entirely  fulfil  the  claims  of  the 
inventor.  It  is  the  testimony  of  the  roads  that  have  bought  these 
appliances  that  their  use  reacts  economically  on  the  wear  and  tear 
of  the  rolling  stock,  and  a  better  and  more  satisfactory  service  is 

CROSS  COMPOUND  ENGINE  IN  SAN  ANTONIO,  TEX. 

pound  condensing  Corliss  engine,  directly  connected  to  a  425-k.w. 
railway  generator.  This  engine  was  built  by  the  Murray  Iron 
Works  Company,  of  Burlington,  la.  The  cylinders  measure  20 
ins.  and  36  ins.  in  diameter,  and  the  stroke  is  48  ins.  The  cylin- 

ders are  mounted  on  the  box  girder  frame  of  the  Murray  Iron 
Works,  and  the  engine  is  fitted  with  a  17-in.  shaft  and  16-ft.  fly 

obtained  than  with  any  shoe  which  has  been  placed  before  the 
public.  To  substantiate  the  claim  that  flat  wheels  cannot  be  made 
when  using  the  Allen  &  Morrison  brake  shoe,  it  is  stated  that  the 
South  Side  Elevated  Railroad,  with  its  numerous  stops  and  heavy 
high-speed  trains,  has  not  had  a  flat  wheel  since  the  adoption  of 
this  shoe  on  its  system. 
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Hollow  Forged  Shafts  of  Fluid  Compressed  Steel 

The  hollow-forged  engine  shafts  of  fluid  compressed  steel  made 
by  The  Bethlehem  Iron  Company  have  become  very  popular  among 
station  designers,  particularly  for  use  with  large  units.  Among  the 
forgings  recently  produced  at  the  plant  of  the  company  at  South 
Bethlehem,  Pa.,  is  that  shown  in  the  engraving  herewith,  which 
represents  six  similar  shafts  furnished  to  the  Edward  P.  Allis  Com- 

pany, Milwaukee,  Wis.,  for  the  7500-h.p.  engines  to  be  installed  at 
the  Ninety-sixth  Street  power  station  of  the  Metropolitan  Street 
Railway  Company,  New  York  City. 

The  material  used  was  fluid  compressed,  open  hearth  steel,  and 

A  New  Corliss  Engine 

A  new  type  of  horizontal  tandem  compound  engine,  designed 
and  built  by  the  Ball  &  Wood  Company,  of  New  York,  is  illus- 

trated herewith.  It  is  believed  that  in  this  engine  are  embodied  all 
the  best  features  of  the  well  known  Corliss  type,  together  with  a 
number  of  important  and  interesting  improvements  designed  by 
the  engineers  of  the  Ball  &  Wood  Company,  with  the  object  of 
obtaining  the  best  possible  distribution  of  steam,  close  regulation 
and  high  efficiency. 

'J'he  valve  gear  is  generally  Corliss  in  type,  but  is  without  the 
usual  Corliss  tripping  devices  or  dash  pots.    Instead  of  this  the 

ENGINE  SHAFT  FORGED  FROM  FLUID  COMPRESSED  STEEL 

the  shafts  were  forged  hollow  on  a  mandrel.  They  are  of  the 
following  dimensions :  elastic  limit,  35,000  lbs.  per  sq.  in.;  elonga- 

tion, 25  per  cent;  diameter  of  fly-wheel  fit,  37  ins.;  diameter  of 
journals,  34  ins.;  diameter  of  crank-web  fit,  30  ins.;  diameter  of 
axial  hole,  16  ins.;  length  over  all,  27  ft.  4  ins.;  weight,  estimated, 
70,000  lbs. 

The  makers  have  in  hand  also  a  shaft  of  extraordinary  quality 
for  the  Boston  Elevated  Railway.  This  remarkable  forging  is  to 
be  made  of  the  highest  grade  of  fluid 
compressed  nickel  steel,  annealed  and  oil- 
tempered,  the  specification  being  the  most 
comprehensive  ever  drawn  for  stationary- 
engine  work.  This  and  the  shaft  shown 
in  the  cut  are  the  largest  engine  shafts 
ever  made. 

The  dimensions  of  this  shaft  are:  elas- 
tic limit.  50,000  lbs.  per  sq.  in.;  elonga- 

tion, 18  per  cent  in  test  pieces  i-in.  diame- 
ter and  10  ins.  long;  diameter  of  fly-wheel 

fit,  37  ins.;  diameter  of  journals,  34  ins.; 
diameter  of  crank-web  fit,  32  ins.;  diame- 

ter of  axial  hole,  17^  ins.;  length  over  all, 
27  ft.  io  ins.;  weight,  63,000  lbs.  (esti- 
mated). 

The  shaft  is  for  an  8000-h.p.  engine, 
built  by  the  Corliss  Steam  Engine  Com- 

pany, and  will  be  finished  complete  with 
crank-disc  and  fly-wheel  hub  forced  on 
and  will  be  delivered  at  the  power  station 
in  Boston  on  a  car  of  130,000  lbs.  capac- 

ity, made  especially  for  the  Bethlehem 
works. 
The  Boston  Elevated  Railway  Com- 

pany will  use  also  two  other  shafts  made 
by  the  Bethlehem  Company  of  open- 
hearth  steel,  hydraulic  forged  hollow  on 
pered,  for  two  other  Corliss  steam  engines, 
of  these  shafts  are:  elastic  limit,  45,000  lbs.  per  sq.  in.;  elongation, 
20  per  cent  in  test  pieces  1  in.  diameter  and  10  ins.  long;  diameter 
of  fly-wheel  fit,  19  ins.;  diameter  of  journals,  17)4,  ins.;  diameter  of 
axial  hole,  6  ins.;  total  length,  19  ft.  9':s  ins.;  weight,  16,100  lbs. 
These  two  shafts  are  to  replace  two  made  of  wrought  iron,  which 
failed  in  service. 

♦   

admission  valves  are  operated  by  an  independent  wrist  plate.  The 
exhaust  valves  are  actuated  by  a  second  wrist  plate  by  means  of 
an  adjustable  eccentric,  and  both  wrist  plates  are  connected  to  the 
Ball  &  Wood  inertia  governor,  which  is  well  known  to  be  one 
upon  which  extremely  small  variations  of  speed  have  an  imme- 

diate corrective  effect.  The  valves  are  multiported  on  both  steam 
and  exhaust  cylinders,  thus  insuring  quick  and  full  admission  of 
steam  into  the  cylinders  and  prompt  release  at  completion  of 

mandrel  and  oil-tem- 
The  main  dimensions 

NEW  CORLISS  ENGINE 

stroke.  The  exhaust  motion  is  very  rapid,  and  by  means  of  the 
independent  eccentric  any  desired  adjustment  is  obtainable.  The 
steam  valves  have  large  openings,  and,  being  operated  by  the 
Corliss  plate,  quick  angular  motion  is  obtained. 

It  is  evident  that  the  economy  of  this  type  of  engine  should  be 
exceedingly  good,  and  its  regulation  as  nearly  perfect  as  is  possible 
to  attain  in  engine  practice.  These  new  engines  are  manufactured 
in  large  and  small  sizes,  for  railway  and  lighting  service,  and  in 
connection  with  the  vertical  and  other  types  built  by  the  com- 

pany enable  the  latter  to  furnish  to  customers  practically  any  type 
of  engine  desired. 

The  annual  returns  of  the  street  railway  companies  of  St.  Louis 
for  the  year  ending  June  30,  1898,  show  the  total  number  of  trips 
on  all  lines  in  the  city  to  have  been  1,355,988,  and  total  passengers 
carried  30,013,201.  The  best  showings  were  made  by  the  Lindell 
Railway  and  the  Missouri  Railroad. 

The  street  railway  employees  of  the  Bay  Cities  Consolidated 
Railway  Company,  of  Bay  City,  Mich.,  have  organized  a  branch  of 
the  Amalgamated  Association  of  Street  Railway  Employees  of 
America. 
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Automatic  Couplings Steam  Gages  and  Valves 

The  accompanying  engravings  show  two  of  the  standard  coup- 
lings manufactured  by  the  W.  T.  Van  Dorn  Company,  of  Chicago. 

Fig.  1  shows  the  Van  Dorn  latest  improved  draft  appliance  con- 
nected to  this  company's  No.  4  coupling  as  applied  to  the  new 

motor  cars  of  the  Metropolitan  West  Side  Elevated  Railroad 

FIG.   1.— NEW  DESIGN  OF  COUPLER 

FIG.  2.  — STANDARD  COUPLER  FOR  STREET  CAR 

Company,  of  Chicago.  It  will  be  seen  that  this  is  a  very  simple 
and  durable  appliance,  and  it  is  giving  good  satisfaction. 

Fig.  2  represents  the  Van  Dorn  standard  No.  7  coupler.  This 
illustration  shows  how  solid  these  couplings  will  couple  two  cars 
together.  They  couple  automatically  within  one-sixteenth  of  an 
inch.  The  Van  Dorn  couplings  are  well  known  both  throughout 
this  country  and  abroad,  and  they  have  been  accepted  as  standard 
on  a  large  number  of  roads.  Among  the  recent  companies  to 
adopt  this  device  as  standard  are  both  the  Brooklyn  elevated 
roads.  The  Brooklyn  Elevated  Railroad  Company  ordered  152 
sets  of  couplings  known  as  the  Van  Dorn  No.  3,  to  be  applied  to 
the  Van  Dorn  improved  T  rails  for  draft  rigging,  that  swivels  on 
the  body  bolster  specially  built  for  trail  cars.  The  Van  Dorn 
couplings  are  also  standard  on  all  the  elevated  roads  in  Chicago. 
The  W.  T.  Van  Dorn  Company  now  has  nine  different  sizes  of 

couplings  and  as  many  different  ways  to  apply  them  to  different 
classes  of  cars,  as  it  constructs  them  to  meet  the  requirements 
of  different  roads.  All  of  these  couplings  are  machine-fitted,  and 
are  very  complete  in  every  respect.  R.  W.  Blackwell,  of  London, 
is  the  European  agent  for  these  appliances. 

The  Crosby  Steam  Gage  &  Valve  Company,  of  Boston,  Ma 
for  nearly  a  quarter  of  a  century  has  been  actively  engaged  in  the 
production  of  instruments  for  use  on  steam  boilers  and  steam 
engines,  which  would  tend  to  greater  economies  in  the  cost  of 
steam  production  and  to  affording  security  to  human  life.  During 

this  time,  modifications  of  original  plans  and 
methods  of  construction  have  been  made,  new 
inventions  and  discoveries  have  been  sought, 

tried  and  adapted,  and  this  company's  line  of gages  and  valves  includes  everything  that  can 
be  desired  in  variety,  design,  capacity,  strength 
and  efficiency. 

The  Crosby  steam  engine  indicator  is  designed 
to  meet  the  requirements  of  modern  high-speed 
engineering  practice.  This  indicator  is  very 
simple  in  construction,  is  extremely  light,  and 
all  the  moving  parts  are  very  closely  adjusted. 
The  Crosby  spring  scat  valve  is  made  either 

of  brass  or  of  iron.  These  valves  are  so  designed 
as  to  prevent  them  from  jamming  when  the 
valve  is  closed,  and  yet  they  are  free  to  accom- 

modate themselves  to  any  variation  of  tempera- 
ture. In  addition  to  this,  when  the  valves  are 

partially  open,  the  outrushing  steam  or  fluid  does 
not  abrade  their  surfaces,  as  sometimes  happens 
with  common  valves. 

The  feed-water  regulator  manufactured  by  the 
Crosby  Steam  Gage  &  Valve  Company  com- 

prises a  thermostat  and  a  water  valve,  the  latter 
controlled  automatically  by  the  former,  and  has  for  its  purpose 
the  maintenance  of  a  uniform  height  of  water  in  a  steam  boiler 
under  all  conditions  of  use.  regardless  of  any  degree  of  pressure 
or  of  the  employment  of  the  steam  therein.  It  is  equally  applica- 

ble to  and  efficient  on  a  single  boiler  or  a  battery  of  boilers. 
The  Crosby  pressure  recorder  records  the  pressure  of  any  fluid 

during  a  certain  period  of  time.  It  is  designed  to  supply  the 
constantly  increasing  demand  for  a  compact  and  reliable,  yet  not 
too  costly  instrument  for  recording  all  the  variations  of  pressure 
which  take  place  in  a  steam  boiler,  or  other  receptacle. 

A  New  Vestibule  Door 

Corrugated  Steel  Trolley  Poles 

The  Bibber-White  Company,  of  Boston,  Mass..  is  placing  on 
the  market  a  corrugated  steel  trolley  pole,  an  illustration  of  which 
is  shown  herewith.  The  object  of  the  corrugations  is  to  secure 
greater  strength  with  less  weight.  That  this  point  is  obtained  is 
clearly  proven  by  a  series  of  tests  recently  made  at  the  Water- 

Among  the  many  ingenious  and  valuable  inventions  relating  to 
the  street  railway  industry  which  are  constantly  being  brought 
out,  the  patent  vestibule  door  recently  devised  by  C.  F.  Agard  is 
one  of  the  best.  This  invention  very  satisfactorily  fulfils  all  tin 
requirements  for  which  it  was  intended,  its  object  being  to  facili- 

tate taking  on  and  discharging  passengers  from  a  car  vestibule. 
The  usual  folding  doors  opening  inward,  sweep  across  the  stand- 

ing space  of  the  vestibule,  and  require  the  platform  to  be  clear 
before  they  can  be  opened.  This  is  often  very  awkward  and  an- 

noying to  passengers.  The  Agard  device,  which  was  quite  fully 
described  and  illustrated  in  the  Street  Railway  Journal  for 
January.  1898.  does  away  with  this  difficulty  by  substituting  a 
sliding  door  for  the  folding  doors. 

In  the  new  system  an  overhead  track  is  bent  to  fit  the  angle  of 

CORRUGATED  STEEL  TROLLEY  POLE 

town  Arsenal,  where  both  transverse  and  compression  tests 
showed  greatly  in  favor  of  the  corrugation  tubing. 

This  new  pole  is  the  invention  of  H.  W.  Smith,  manager  of  the 
electric  railway  supply  department  of  the  Bibber-White  Com- 
pany. 

The  Chattanooga  (Tenn.)  Electric  Railway  Company  has  a  large 
force  of  men  at  work  repairing  its  tracks  and  otherwise  improving 
the  system.  When  the  work  is  completed  this  street  railway  will 
be  one  of  the  best  equipped  in  the  country. 

The  stockholders  of  the  General  Electric  Company  on  Aug.  17 
voted  to  scale  down  the  capital  stock  60  per  cent.  The  General 
Electric  Company's  common  stock  amounts  to  $,30,460,000  and  the preferred  stock  to  $4,250,000.  It  is  stated  that  the  preferred  stock- 

holders will  contest  the  reduction  of  the  stock  in  the  courts. 

the  vestibule,  with  a  curve  at  the  angle,  and  from  this  the  door  is 
suspended  by  swivel  hangers,  which  freely  follow  the  change  of 
direction  of  the  track.  A  guide  rail  similarly  bent  is  placed  about 
a  foot  above  the  floor,  and  is  grasped  by  a  pair  of  guide  rolls  at- 

tached to  the  door  to  steady  the  latter  at  the  bottom  in  interme- 
diate positions.  When  the  door  is  fully  closed  the  lower  corner, 

which  is  shod  with  brass,  rests  securely  in  a  bell-mouthed  socket, 
while  the  edge  enters  a  rabbit,  which  cuts  off  draughts  of  air. 
The  door  slides  close  to  the  side  of  the  vestibule,  and  does  not 
interfere  with  the  brake  staff,  controller,  etc. 
The  Hartford  Street  Railway  Company  has  used  the  Agard  in- 

vention on  eighty  closed  cars  for  over  two  years,  and  the  gen- 
eral manager  of  that  company  states  that  it  is  the  best  thing  of  its 

kind  that  has  ever  been  used  on  that  system.  The  new  door  is 
manufactured  by  James  L.  Howard  &  Company,  of  Hartford, 
Conn. 
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The  G  E  55  Motor 

For  elevated  and  underground  railroads,  as  well  as  suburban 
and  interurban  railways,  the  General  Electric  Company  has  de- 

veloped the  GE-55  motor  of  160-h.p.  This  motor,  while  differing 
but  slightly  in  outward  appearance  from  previous  GE  motors  of 
similar  capacity,  embodies  many  important  improvements  which, 
i'c  is  claimed,  render  it  the  only  suitable  motor  for  this  class  of 
work,  presented  to  the  railroads.  Reference  has  already  been 
made  on  page  540  to  the  use  of  this  motor  on  the  New  York,  New 
Haven  &  Hartford  Railroad,  and  on  page  535,  to  its  employment 
on  the  locomotives  of  the  Buffalo  &  Lockport  Railway. 
The  magnet  frame  is  of  soft  steel  of  high  magnetic  permeability 

cast  in  one  piece  in  the  form  of  a  cube  with  well  rounded  corners. 
In  each  end  is  a  bored  out  opening  large  enough  to  allow  of  the 
removal  of  the  armature,  pole  pieces  and  field  coils.  Into  this  open- 

ing fits  a  frame  head  held  in  place  by  four  bolts,  and  carrying  the 
armature  shaft  bearings.  The  axle  bearing  caps  are  bolted  to 
vertically  planed  surfaces  on  the  frame.  The  four  pole  pieces  are 
built  up  of  soft  iron  laminae,  and  are  bolted  to  the  top,  bottom  and 
sides  of  the  frame,  with  the  nuts  on  the  outside.  The  frame  has  a 
large  opening  above  the  commutator,  through  which  it  and  the 
brushes  may  be  inspected  and  the  worn  out  brushes  renewed.  The 
brush  holders  and  insulating  supports  may  also  be  removed 
through  this  opening,  which  is  protected  by  an  easily  removable 
11011  cover,  securely  clamped  down  by  an  adjustable  cam-locking 
device.  In  the  bottom  of  the  frame  directly  under  the  commuta- 

tor is  a  large  hand  hole  protected  also  by  a  cover. 
The  four  field  coils  are  wound  on  metal  spools  held  in  place  by 

laminated  pole  pieces.  The  winding  is  of  strip  copper  of  ample 
cross  section,  thoroughly  insulated  from  the  spool  and  each  wind- 

ing is  tested  at  the  works  to  a  potential  of  5000  volts. 
The  armature  is  of  the  iron-clad  type,  with  a  core  built  up  of  soft 

iron  laminae  insulated  from  each  other  by  coats  of  japan,  and 
assembled  on  a  composition  metal  spider  securely  keyed  to  the 
shaft.  The  slots  are  so  uniformly  punched  in  the  sheets  that  the 
assembled  core  has  smooth  and  regular  slots  in  which  to  place 
the  conductors.  The  winding  is  of  the  series  drum  barrel  type, 
and  is  made  up  of  stranded  copper  conductors  thoroughly  formed 
and  insulated  before  insertion  in  the  slots  of  the  core.  The  in- 

sulation placed  on  these  coils  is  of  the  highest  obtainable  quality, 
and  is  practically  impervious  to  moisture.  The  conductors  are 
soldered  directly  into  the  ears,  which  form  part  of  the  commuta- 

tor segments,  avoiding  the  use  of  connecting  leads.  Before 
assembling  in  the  motor  the  armature  is  tested  to  withstand  a 
potential  of  2500  volts  between  the  conductors  and  the  core.  To 
prevent  carbon  dust  from  finding  access  to  the  end  windings  they 
are  thoroughly  covered  with  stout  canvas  and  bound  in  place. 

VIEW  OF  MOTOR 

The  commutator  segments  of  hard  drawn  copper  are  built  up 
and  securely  clamped  on  a  malleable  iron  shell,  the  best  quality  of 
mica  being  used  for  the  insulation. 
The  cone  clamping  insulations  are  of  the  same  high  grade  mica 

built  up  and  pressed  hard  into  compact  shape,  but  the  mica  be- 
tween the  segments  is  of  a  somewhat  softer  quality  to  allow  of 

even  wearing  with  the  segments.  Each  commutator  is  subjected 
to  a  high  potential  test  of  5000  volts  between  segments  and  shell, 
and  500  volts  between  each  adjacent  segment.  Under  all  normal 
conditions  it  will  run  without  injurious  sparking. 
The  bearings  of  the  armature  are  supported  in  the  frame  heads, 

which  extend  inside  the  armature  and  commutator.  They  are 
lubricated  by  oil  and  waste,  put  in  place  through  a  hand  hole,  as 
with  the  ordinary  car-box  bearing.    The  brasses  take  the  form  of 

a  sleeve  with  the  sides  cut  away  to  expose  the  shaft  to  the  oily 
waste.  The  use  of  oil  makes  it  easier  to  keep  the  motor  clean, 
and  oil  deflectors  are  provided  to  prevent  any  access  of  the  lubri- 

cant to  the  inside  of  the  machine.  Drip  cups  cast  into  the  frame 
heads  under  die  armature  bearings  allow  of  the  removal  of  used 
oil.  A  similar  system  of  lubrication  is  employed  with  the  axle 
bearings,  as  with  the  armature  shaft  bearings. 

All  the  leads  are  brought  out  through  rubber  bushed  holes  in  the 
magnet  frame,  and  are  easily  removable.  The  two  brush  holders 
are  of  cast  brass,  each  carrying  four  carbon  brushes,  which  slide 
in  finished  ways  and  are  pressed  against  the  commutator  by  in- 

dependent fingers,  giving  a  practically  uniform  pressure  through- 
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out  the  working  range  of  the  brushes.  The  holders  are  bolted  to 
guides,  which  in  turn  are  clamped  to  a  specially  designed  mica 
insulated  stud.  The  GE-55  motor  is  rated  at  160  h.p.  It  weighs 
approximately  5000  lbs. 

Report  of  the  Dublin  United  Tramways,  Limited 

At  the  half  yearly  meeting  of  the  Dublin  (Ireland)  United 
Tramways  Company,  Limited,  the  following"  interesting  reporc 
upon  the  company's  condition  was  made.  The  chairman's  ad- 

dress to  the  stockholders  was  in  part  as  follows:  "In  pursuance 
of  the  undertaking  given  at  the  last  meeting  of  shareholders  we 
have  sent  you  on  this  occasion  the  report  and  statements  of  ac- 

count of  the  companies  from  which  we  draw  our  revenue,  namely, 
the  Dublin  United  Tramways  Company  and  the  Dublin  Southern 
District  Tramways  Company.  These  documents  afford  full  in- 

formation of  the  working  of  the  tramways  for  the  past  half  year, 
and  give  some  indications  of  the  progress  made  in  the  electrical 
equipment  avid  the  conversion  of  horse  lines  to  electricity.  As 
stated  in  the  report,  we  have  completed  the  electrical  equipment 
of  the  Clontarf  line,  which  was  opened  for  traffic  by  electric  ti ac- 

tion to  Nelson's  Pillar  on  the  20th  of  March;  the  Haddington 
Road  line,  which  was  opened  on  the  12th  of  July,  and  the  North 
Quav,  which  is  expected  to  open  shortly,  when  we  shall  popular- 

ize the  traffic  to  the  Phoenix  Park  by  reducing  the  fare  from 

O'Connell  Bridge  to  one  penny  for  the  whole  distance." The  Dublin  United  Tramways  Company  is  also  equipping  with 
electricity  the  new  line  from  Rathmines  to  the  sea,  and  also  the 
North  Circular  road  line.  A  large  capital  expenditure  is  going 
on  in  carrying  out  all  these  works,  as  well  as  in  relaying  some  of 
the  older  lines  with  new  girder  rails  and  in  constructing  the  cen- 

tral power  station  on  Ringsend  Road.  Up  to  the  present  time  a 
large  part  of  this  expenditure  has  not  been  producing  any  re- 

turns and  some  time  must  yet  lapse  before  the  full  results  of  the 
capital  outlay  are  available. 
The  new  station  on  Ringsend  Road  will  be  one  of  the  finest 

power  stations  for  traction  work  in  Europe,  and  was  designed  by 
H.  F.  Parshall.  It  will  be  equipped  with  the  very  best  and  most 
modern  machinery. 

The  chairman  further  said:  "Owing  to  the  transition  state  of 
the  company's  system  of  traction,  comparisons  between  this  year and  the  last  are  not  of  much  practicable  value,  but  I  might  say 
that  during  the  half  year  we  carried  on  the  cars  (horse  and  elec- 

tric) of  the  Dublin  United  Tramways  Company  13,723,442  pas- 
sengers— an  increase  of  1,334,826  compared  with  the  correspond- 

ing period  in  1897,  the  increase  being  chiefly  in  the  Clontarf  elec- 

tric section." The  following  return  of  traffic  on  the  Clontarf  line  from  the 
21  st  of  March  to  the  30th  of  June  is  of  interest  as  showing  the  in- 

crease of  traffic  on  the  introduction  of  electricity: 
1897,  1898. 
Horse.  Electricity. 

Receipts    £4,934  £6,775 
Passengers    697,928  1,246,020 
Average  fare    1.71  d  1.30  d 



Septem  ber,  1898.] STREET  RAILWAY  JOURNAL. 
579 

The  figures  for  the  first  twenty-four  days  of  July  are  still  more 
remarkable,  being  as  follows: 

1897,  1898, 
Horse.  Electricity. 

Receipts    £1,492  £2,261 
Passengers    204,639  390,994 
Average  fare   1.75  d  1.27  d 

II  is  expected  that  the  earning  power  of  this  entire  system  will 
be  greatly  increased  by  the  adoption  of  several  bills  now  in  Parlia- 

ment, which  will  enable  the  company  to  run  its  cars  on  several 
lines  at  considerable  higher  speeds.  When  these  bills  are  passed, 
and  when  the  entire  system  is  electrically  equipped,  both  the 
gross  and  net  receipts  should  show  even  a  greater  increase  for  the 
year  1899  over  the  year  1898  than  the  [898  returns  show  over 
those  for  1897. 

♦♦♦ 

A  New  Storage  Battery  at  Braintree 

In  Braintree.  Mass.,  there  is  being  operated  on  the  Braintree 
Division  of  the  Quincy  &  Boston  Street  Railway  system  a  storage 
battery  of  the  Hatch  type,  which  is  not  only  novel  and  highly  in- 

genious in  point  of  construction,  but  is  apparently  doing  excel- 
lent work  in  every  respect.  The  battery  consists  of  260  cells,  and 

has  a  capacity  of  550  amp.  hours,  the  normal  discharge  rate  being 
about  60  amps.  It  is  delivering  current  to,  and  receiving  it  from, 
the  street  railway  lines  according  to  the  fluctuations  of  the  load, 
which  it  has  greatly  steadied,  as  well  as  improving  the  voltage  to 
such  a  point  that  the  cars  now  make  time  on  the  principal  di- 

vision, where  before  they  lagged  behind  schedule,  and  were  losing 
traffic  in  consequence. 

There  are,  of  course,  no  new  features  involved  in  this  particular 
application  of  storage  batteries  to  electric  railway  service,  neither 
are  there  any  new  chemical  or  electrical  principles  involved  in  the 

negative  electrode.  In  the  Braintree  battery  there  are  two 
couples  in  each  cell  joined  in  parallel,  as  show  n  in  big.  3.  ami  tin 
superficial  area  of  the  active  material  of  the  positive  plates  is 
nearly  500  sq.  ins.  The  eight  plates  are  bound  up  together  with  a 
sheet  of  glass  at  each  end  of  the  group  of  couples,  and  rubber 
bands  are  used  for  holding  the  whole  together. 

Careful  provision  is  made  in  the  mechanical  conductor  and  ar- 
rangement of  the  earthenware  plates  lor  perfect  circulation  of  the 

acids.  The  grooves  in  the  backs  of  the  earthenware  plates  are 
placed  at  right  angles  to  each  other,  as  shown  in  Fig.  3,  so  that 
the  liquids  can  reach  all  parts  of  the  plate,  and  thus  penetrate  to 
the  active  material  on  the  other  side. 

Terminals  are  soldered  to  tin-  positive  and  negative  electrodes, 
and  the  cell  stands  complete,  as  shown  in  Fig.  3. 

Superintendent  Weeks,  of  the  Quincy  &  Boston  Street  Railway 
Company,  speaks  in  highest  terms  of  this  battery,  stating  that  so 
far  there  has  been  not  the  slightest  trouble  of  any  kind.  It  has 
greatly  improved  the  voltage  and  speed  of  the  Braintree  cars,  as 

FIG.  1.— FACE  OF  BATTERY  PLATE FIG.  2. — BACK  OF  BATTERY  PLATE FIG.  3.— COMPLETE  BATTERY  CELL 

construction  of  this  storage  battery.  The  improvements  are  of  a 
purely  mechanical  nature,  and  relate  to  the  construction  of  the 
element,  the  general  aim  being  to  reduce  the  weight  of  the  ma- 

terial supporting  the  lead  oxide,  which  is,  in  most  batteries,  lead 
itself,  one  of  the  heaviest  of  the  metals.  In  constructing  the  Hatch 
element  a  porous  plate  of  unglazed  earthenware  about  4  ins. 
square  is  used,  with  square  receptacles  on  one  side  and  grooves  on 
the  reverse  side,  as  shown  in  Figs.  1  and  2,  respectively.  The 
square  receptacles  in  the  face  of  each  plate  are  filled  with  the 
usual  active  material,  lead  oxide,  to  an  amount  sufficient  to  bringthe 
surface  of  the  oxide  tine-eighth  of  an  inch  above  the  surface  of  the 
plates.  This  forms  what  may  be  called  the  "ultimate  unit"  of  the battery  and  cell. 

These  units  are  obviously  of  great  simplicity,  the  chief  pecu- 
liarity of  construction  being  the  extreme  porosity  of  the  earthen- 

ware base,  by  reason  of  which  the  liquids  of  the  cell  have  an  op- 
portunity of  instantly  reaching  all  portions  of  the  active  material. 

Nine  of  these  units  (in  the  Braintree  battery)  are  combined  to- 
gether to  form  a  large  plate  about  11  ins.  square.  This  large  plate 

cannot  possibly  "buckle"  in  the  way  that  a  solid  plate  of  the  same 
area  might  do,  since  it  is  flexible,  and  can  be  bound  firmly  into 
a  desired  position  and  held  there.  The  units  are,  of  course,  too 
small  to  buckle  individually  to  any  great  extent. 
Two  of  these  11-in.  battery  plates  are  then  placed  face  to  face 

against  a  sheet  of  lead,  which  serves  as  a  conductor  lor  the  elec- 
tricity passing  to  and  from  the  lead  oxide  faces  of  the  units.  Both 

the  positive  and  negative  plates  of  the  battery  are  made  up  in  this 
way,  and  are  later  grouped  in  cells  and  "formed"  in  the  usual  way 
by  1  assing  a  current  of  electricity  through  the  cells.  The  lead 
oxide  of  one  pair  of  plates  thus  becomes  lead  peroxide,  and  forms 
the  positive  electrode  of  the  couple,  while  the  lead  oxide  of  the 
other  pair  of  plates  is  reduced  to  pure  lead,  thus  forming  the 

above  stated.  Extensions  of  the  battery  service  are  contemplated 
for  other  portions  of  the  Quincy  system,  where  the  voltage  is  low. 

This  battery  is  the  invention  of  George  E.  Hatch,  and  is  manu- 
factured by  the  Hatch  Storage  Battery  Company,  of  53  State 

Street,  Boston,  Mass. 

A  New  Book  on  Street  Railway  Roadbed 

A  book  on  s'.ieet  railway  track  construction,  written  by  Mason 
D.  Pratt  and  C.  A.  Ab'en.  has  just  been  issued  from  the  press  cf 
the  Street  Railway  Publishing  Company.  The  experience  of 
the  authors  in  track  building  and  designing  insures  a  thorough, 
comprehensive  and  up-to-date  treatment  of  the  subject. 

The  book  contains  eleven  chapters,  one  each  being  devoted  to 
early  types  of  rails,  the  development  of  the  girder  rail,  what  gov- 

erns the  shape  of  rails,  the  T  rail  adapted  to  street  railways,  track 
fastening  and  joints,  special  work,  .guard  rails,  advantages  of 
spiral  curves  and  tallies  for  same,  design  of  special  work,  surveys 
and  laying  out  work,  specifications  for  track  construction.  The 
book  contains  135  pages,  and  is  supplied  with  an  index.  Its 
price  is  $2  00,  postage  prepaid  to  any  part  of  the  world. 

The  employees  of*  the  Metropolitan  Street  Railway  Company, 
of  New  York  City,  have  formed  a  mutual  benefit  association,  to 
be  known  as  the  Metropolitan  Street  Railway  Association.  The 
initiation  fee  is  $1  and  the  dues  fifty  cents  a  month.  Members  in 
good  standing  are  permitted  to  draw  $1  a  day  in  case  of  sickness, 

and  $150  is  paid  to  a  member's  family  at  his  death.  The  officials of  the  Metropolitan  Street  Railway  Company  have  heartily  en- 
dorsed the  formation  of  this  association. 
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Large  Power  Transmission  Plant,  Mechanicville,  N.  Y. 

The  development  of  the  power  of  St.  Anthony's  Falls  on  the 
Mississippi  at  Minneapolis,  Minn.,  is  followed  closely  by  the  utili- 

zation of  the  power  of  the  upper  waters  of  the  Hudson  River  at 
Mechanicville,  N.  V.,  where  an  undertaking  of  no  less  magnitude 
has  been  completed  within  the  past  few  days.  From  5000  to  7000 
h.p.  is  available  at  the  power  house,  and  the  use  of  high  tension 
current  permits  of  its  distribution  over  a  wide  territory.  The  site 
is  two  miles  from  Mechanicville,  eleven  miles  from  Troy,  eigh- 

teen miles  from  Albany,  and  seventeen  miles  from  Schenectady. 
The  plant  is  owned  by  the  Hudson  River  Power  Transmission 
Company,  which  was  organized  by  R.  N.  King,  president  of  the 
Stilwell-Bierce  &  Smith-Vaile  Company,  and  A.  C.  Rice,  chief 
engineer  of  that  company,  has  had  entire  charge  of  the  hydraulic 
engineering  features  of  the  installation.  As  the  General  Electric 
Company  was  to  purchase  the  largest  amount  of  power,  its  ad- 

vice as  to  the  electrical  equipment  was  naturally  closely  followed. 
The  result  brought  about  by  the  harmonious  co-operation  of  both 
hydraulic  and  electrical  engineers  is  a  power  transmission  plant  in 
every  respect  strictly  representative  of  the  most  modern  hydraulic 
and  electrical  practice. 

At  the  point  chosen  for  the  hydraulic  development  the  physical 

type,  built  by  the  Stilwell-Bierce  &  Smith-Vaile  Company,  of 
Dayton,  Ohio.  Each  main  turbine  consists  of  two  pair  of  wheels 
at  the  normal  speed  of  1  14  r.p.m.  Each  wheel  is  rated  at  250  h.p. 
The  total  power  of  each  set  of  turbines  is  therefore  1000  h.p.  The 
head  under  which  the  water  wheels  are  operated  is  18  ft.  The 
turbines  for  the  exciters  consist  of  three  18-in.  Victor  cylinder  gate 
wheels,  having,  at  259  r.p.m.,  a  total  of  300  h.p. 

The  speed  of  each  set  of  main  wheels  is  regulated  by  a  Geisler 
electro-mechanical  governor,  mounted  on  a  platform  directly  over 
the  turbine  shaft,  and  between  the  head  wall  and  the  generator.  The 
use  of  electricity  renders  the  mechanism  of  this  governor  extreme- 

ly sensitive  and  effective,  and  the  gates  can  be  entirely  opened  or 
shut,  should  the  full  current  be  thrown  on  or  off,  in  six  seconds. 

The  governors  controlling  the  exciter  wheel  gates  are  improved 
"Snow"  governors,  which  rapidly  bring  the  speed  to  normal  when 
changes  are  neither  frequent  nor  heavy.  They  are  especially 
adapted  to  the  regulation  of  water  wheels  driving  exciters,  and  are 
provided  with  adjustable  stops,  which  limit  the  hoisting  action  on 
the  gate  as  soon  as  the  gate  is  fully  open. 

The  dynamo  room  is  a  spacious  chamber  well  lighted  by  win- 
dows on  all  sides.  It  is  255  ft.  long  and  34  ft.  5  ins.  in  the  clear 

from  floor  to  roof  truss,  and  22  ft.  from  floor  to  crane.  The  ulti- 
mate generator  capacity  of  the  station  is  7000  h.p.  in  seven  gen- 

INTERIOR  OF  POWER  STATION 

conditions  make  the  location  an  ideal  place  for  a  dam  and  power 
house.  The  banks  and  bottom  of  the  river  are  of  rock,  as  is  Bluff 
Island,  immediately  adjacent,  which  divides  the  Hudson  into  two 
channels.  During  the  greater  part  of  the  year  there  is  water  suffi- 

cient to  produce  from  7000  to  10,000  h.p.. 
The  island  is  about  one-third  of  the  distance  across  the  river 

from  the  western  bank,  the  combined  width  of  the  two  channels 
being  about  1200  ft.  The  western  channel  is  used  for  the  head  and 
tail  races. 

The  power  house  is  divided  into  two  parts  by  a  thick  head  wall. 
The  upstream  part  contains  wheel  chambers  for  seven  icoo-h.p. 
wheels,  of  which  five  only  are  at  present  occupied.  The  down- 

stream portion  contains  the  wheel  governors  and  the  electrical 
apparatus.  The  length  of  the  power  house  proper  is  257  ft.  6  ins. 
and  its  total  width  is  66  ft.  6  ins.  Each  main  wheel  chamber  is  32 
ft.  6  ins.  long,  22  ft.  wide  and  17  ft.  5  ins.  high,  and  is  provided 
with  two  6-ft.  manholes.  Each  exciter  wheel  chamber  is  32  ft.  6 
ins.  long,  17  ft.  5  ins.  high  and  10  ft.  wide.  The  main  wheel  plant 
consists  of  ten  pair  of  42-in.  horizontal  Victor  turbines  of  the  latest 

erators,  each  of  750  k.w.  capacity.  Five  have  been  installed  and 
are  now  running.  They  are  unitooth,  three  phase,  forty  pole  750-k.w. 
1 14-revolution, alternating  current  machines,  having  revolvingfields 
and  stationary  armatures,  and  wound  to  deliver  36  amps,  of  cur- 

rent at  a  periodicity  of  thirty-eight  cycles,  and  a  pressure  of  12,000 
volts  to  the  transmission  lines.  They  are  arranged  for  operation 
in  parallel  at  constant  voltage.  By  using  the  revolving-field  type 
of  generator  and  thus  securing  this  pressure  directly  from  the  ma- 

chine the  use  of  step-up  transformers  to  raise  the  voltage  for 
transmission  purposes  is  avoided.  As  the  current  is  to  operate 
synchronous  and  induction  motors,  to  operate  lights  and  to  be 
converted  into  direct  current  through  rotary  converters,  the  fre- 

quency of  thirty-eight  cycles  was  selected  as  most  suitable  for  the 
different  conditions  required. 

The  alternators  are  similar  in  their  main  characteristics  to  those 
successfully  used  in  the  development  of  the  power  of  the  Lachine 
Rapids  at  Montreal.  The  armature  frame,  or  ring,  is  of  the  box 
type,  15  ft.  4  ins.  in  diameter  and  36  ins.  wide.  It  is  bolted  to  a 
base  18  ft.  2  ins.  long  by  10  ft.  wide,  along  which  it  may  be  moved 
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parallel  with  the  shaft,  in  order  that  the  revolving  field  spider  and 
poles  may  be  uncovered  should  occasion  arise.  The  armature 
winding  is  protected  on  each  side  by  iron  shields.  The  pillow 
blocks  are  also  bolted  to  the  base,  and  the  bearings  are  of  the 
spherical  seated  self-oiling  type  used  in  all  General  Electric  gen- erators. 
The  field  ring  is  bolted  to  the  spokes  of  the  spider.  It  carries 

forty  poles,  each  securely  fastened  by  two  bolts  to  the  ring.  The 
whole  revolves  on  a  shaft  15  ins.  in  diameter  provided  with  a  rigid 
coupling  on  the  turbine  side  bolted  to  a  similar  coupling  on  the 
turbine  shaft.  The  dynamo  shaft  is  extended  for  coupling  to  a 
vertical  steam  engine  in  case  of  necessity. 

The  exciters  are  placed  one  on  each  side  of  the  stairway  leading 
to  the  switchboard  gallery.  They  are  6-pole  100-k.w.  125-volt 
standard  General  Klectric  machines  with  ribbed  field  frame  and 
iron-clad  armatures. 

The  switchboaid  erected  011  a  gallery  on  the  north  wall  of  the 
dynamo  room  is  built  up  of  nine  highly  polished  panels  of  blue 
Vermont  marble,  each  panel  7  ft.  6  ins.  high,  3  ft.  wide,  and  2  ins. 
thick.  Of  these  nine  panels  five  are  used  for  the  generators  and 
two  for  the  feeders;  one  is  the  total  output  panel,  and  the  last  is 
for  the  control  of  the  exciters.  The  generator  panels  occupy  the 
left  side  of  the  board,  and  room  on  the  gallery  is  left  for  two  addi- 

tional panels.  The  feeder  panels  are  on  the  right  hand  side;  the 
total  output  panel  is  between  these  and  generator  panels,  and  the 
exciter  panel  is  the  third  panel  from  the  left-hand  end  of  the 
board. 
On  the  front  of  the  output  panel  are  two  Thomson  recording 

wattmeters  for  balanced  three-phase  circuits,  each  reading  to  300 

f  » 
t  •  ■  I 

which  they  rise  to  the  board.  From  the  back  of  the  board  the 
line  wires  rise  to  supports  bolted  to  the  I  beam  on  the  north  wall, 
which  supports  one  of  the  crane  runways.  The  lines  run  along 
the  north  and  west  walls  and  pass  out  to  the  poles  through  a  blind 
window  over  the  door  of  the  power  house. 
The  line  from  Mechanicville  to  the  General  Electric  Works  at 

MAIN  WHEEL  CHAMBER 

Schenectady  is  the  only  one  at  present  laid  down.  It  consists  of 
three  No.  000  B.  &  S.  bare  wires,  this  large  gage  being  employed 
in  order  to  give  the  line  as  high  a  self-induction  as  possible.  This 

«  4 

750  K.W.  THREE  PHASE  ALTERNATOR MAIN  WHEEL  GOVERNORS 

amps  and  12,000  volts,  and  twelve  triple-pole,  single-throw  100- 
amp.  switches  with  fuses  for  the  lighting  circuits.  On  the  back 
are  four  potential  and  two  current  transformers. 
The  lightning  arresters  are  of  the  GE  short  gap  type.  Ar- 

resters of  this  type  have  been  installed  on  nearly  all  of  the  most 
important  long-distance  transmission  lines  in  this  country,  and 

insertion  of  self-induction  in  transmission  lines  is  a  departu~e 
from  earlier  practice.  In  cases  where  synchronizing  apparatus 
is  used  self-induction  is  now  considered  necessary,  and  is  arti- 

ficially brought  into  the  line  in  the  shape  of  reactive  coils  in  cases 
in  which  the  natural  self-induction  is  too  small.  The  circuits  are 
carried  on  poles  of  30  ft.  to  60  ft.  long,  and  all  8  ins.  in  diameter 
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have  proved  a  most  satisfactory  protection  against  damage  by 
lightning 

The  lead-covered  leads  from  the  generators  are  taken  out  at 
the  base  of  the  machine,  and  are  laid  in  ducts  in  the  floor.  Rub- 

ber-covered wire  is  used  for  the  field  connections.  The  cables 
rise  on  a  frame  from  the  duct  to  the  floor  of  the  gallery,  through 

at  the  top.  Each  pole  carries  one  cross  arm,  on  one  side  of  which 
are  two  porcelain  insulators  of  the  petticoated  type,  a  third  being 
on  the  other  side.  For  lightning  protection  a  barbed  wire  fre- 

quently grounded  runs  along  the  top  of  the  pole  line. 
The  introduction  of  this  transmitted  electrical  power  into  the 

factory  will  work  a  considerable  change.    At  present  all  the  ma- 
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chinery  is  driven  by  electric  motors,  while  the  testing  department 
demands  an  independent  supply  of  current  for  the  work  it  carries 
on.  There  are  at  present,  therefore,  two  distinct  generating  plants. 
The  550-volt  motors  in  the  testing  department  are  supplied  from 
an  engine  driven  multipolar  generator  of  500-k.w.  capacity,  while 
a  smaller  engine  drives  a  number  of  exciters  which  allow  of  in- 

dependent control  of  the  excitation  of  all  machines  in  this  de- 
partment. The  factory  is  operated  by  a  number  of  250-volt 

motors,  running  on  the  same  circuit  as  the  factory  lights.  These 
motors  will  not  be  changed,  and  the  steam  plant  which  supplies 
them  will  be  retained  as  a  reserve  in  case  the  power  from  Me- 
chanicville  should  fail.  The  electric  power  plant  superseding  the 
present  steam  plant  at  the  works  will,  therefore,  consist  of  two 
synchronous  motors,  one  of  500  k.w..  the  other  of  100  k.w.  and 
three  400  k.w.  rotary  converters,  the  synchronous  motors  for  the 
testing  department,  the  converters  to  supply  current  to  the  factory 
motors. 
The  large  engine  driving  the  500-k.w.  multipolar  generator  is 

superseded  by  the  500-k.w.  synchronous  motors.  This  is  a  twelve- 
pole  400-revolution  machine  of  the  revolving  field  type,  wound 
directly  for  10,000  volts.  The  small  engine  driving  the  exciters 
is  replaced  by  the  100-k.w.  synchronous  motor  and  eight-pole, 
600-r.p.m.  revolving-field  machine  similarly  wound.  This  dis- 

position renders  this  department  independent  of  everything  but 

ployed.  Wire  for  such  use  must  be  of  such  composition  that  it 
will  not  crystallize,  and  the  Gold  Company  has  produced  a  wire 
that  has  stood  the  test  of  ten  years.  Instead  of  being  wound  on  the 
usual  close  pitch,  the  Gold  wire  is  wound  on  an  open  pitch,  thus 
freeing  it  from  any  unusual  strain.  The  Gold  wire  has  also  high 
resistance — an  essential  thing  in  wire  for  electric  heaters,  as  is 
readily  understood. 

The  wire  is  held  in  the  Gold  heaters  on  a  steel  rod  which  is 
covered  with  enamel  burnt  on  at  a  heat  of  2500  deg.  F.  The  rod 
is  shaped  a  good  deal  like  the  waves  of  corrugated  iron  in  order 
that  there  may  be  no  vibrations  of  wire  against  it  with  consequent 
noise  and  possible  damage  to  wire.  Considering  the  degree  of 
heat  at  which  the  enamel  is  burnt  on,  it  is  obvious  that  no  degree 
of  heat  which  the  wire  would  ever  attain  could  possibly  damage  the 
insulation. 

The  peculiar  shape  of  the  supporting  rod  also  gives  the  coils 
of  wire  very  complete  contact  with  the  surrounding  air.  Free 
circulation  of  air  in  electric  heating  is  very  essential,  and  the  Gold 
heater  is  well  nigh  perfection  in  that  respect.  It  is  a  fact  admitted 
by  all  heating  engineers  that  circulation  of  air  is  always  better  than 
radiation,  and  that  is  one  thing  upon  which  the  principles  of  the 
Gold  healer  are  based. 

Six  Gold  heaters  equip  an  ordinary  24-ft.  car,  and  the  whole 
system  is  equipped  with  three  different  series  of  wires.    In  this 
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the  speed  of  the  Mechanicville  generators,  which  will  be  kept  as 
nearly  constant  as  possible. 

Electric  Heaters 

way  it  is  possible  to  give  three  degrees  of  heat  from  a  car  equip- ment as  a  whole. 
It  is  these  features  which  have  made  and  are  making  for  Gold 

electric  heaters  progress  where  such  equipments  are  desired. 

Despite  the  early  predictions  of  some  that  electric  heaters  would 
never  prove  an  economic  success,  the  electric  heater  to-day  is  an 
established  and  accepted  fact.  The  history  of  its  development 
shows  that  necessity  is  the  mother  of  invention,  and  that  while  it 
was  impossible  to  get  more  heat  out  of  a  given  amount  of  current, 
it  had  been  possible  to  so  design  the  heater  that  the  heat  produced 
is  more  fully  utilized  for  car  purposes.  Among  the  companies 
which  have  placed  heaters  on  the  market,  the  Gold  Car  Heating 
Company,  of  New  York  and  Chicago,  has  attracted  much  attention 
from  the  fact  that  for  a  long  time  it  has  occupied  a  very  high  posi- 

tion as  manufacturer  of  heating  apparatus  for  railway  cars.  Upon 
the  general  adoption  of  electricity  for  propelling  street  cars,  the 
company  took  up  the  electric  heating  problem  and  devoted  its 
long  experience  in  car  heating  to  the  subject.  As  evidence  of 
its  ability  to  take  hold  of  this  subject,  it  might  be  said  that  over 
10.000  cars  and  locomotives  in  this  country  are  equipped  with 
Gold  heaters,  not  to  mention  5000  in  England  and  numberless 
more  in  numerous  other  quarters  of  the  globe.  It  is  not  remark- 

able, therefore,  that  the  Gold  Company  should  manufacture  an 
electric  heater  which  has  been  widely  adopted.  In  Chicago,  for 
example,  the  South  Side  Elevated  road  has  in  use  3000  Gold 
standard  electric  heaters  for  cross-seat  cars. 
Among  the  features  of  the  Gold  electric  heater  is  the  wire  em- 

The  employees  of  the  Mexico  City  Tramways  have  been  put  in 
uniform,  which  makes  a  very  decided  difference  in  the  appearance 
of  the  force.  The  cost  of  these  uniforms  is  $21  (silver),  and  is 
met  by  the  employees  by  a  weekly  payment  of  $1.  To  enable  the 
employees  to  pay  the  additional  expense,  wages  have  been  read- 

justed in  such  a  way  that  the  income  of  a  faithful  employee  is  in- 
creased by  at  least  ten  per  cent.  In  the  readjustment  of  the  con- 
ductor's wages,  compensation  by  the  hour,  instead  of  by  the  day, 

has  been  adopted,  and  drivers  working  twenty-five  full  days  in  the 
month  without  incurring  any  demerit  receive  a  premium  of  five 
per  cent  on  the  wages  earned. 

—  ♦♦♦  

The  Hartford  Street  Railway  Company  expects  to  have  its  new 
auxiliary  power  house  in  running  order  before  the  middle  of  Sep- 

tember. This  building  is  being  built  in  a  very  substantial  manner, 
with  solid  concrete  foundations  and  brick  superstructure.  The 
power  house,  when  completed,  will  contain  one  Corliss  cross 
compound  engine,  which  is  being  built  by  the  Pennsylvania  Iron 
Works  Company,  of  Philadelphia,  Pa.  It  will  be  of  1200  h.p., 
and  will  run  at  90  r.p.m.  The  fly  wheel  is  to  be  20  ft.  in  diameter, 
and  with  the  shaft  and  armature  will  weigh  240,000  lbs.  The 
engine  will  be  direct  connected  to  a  General  Electric  850-k.w. 
generator.  A  Worthington  condenser  of  1200  h.p.  will  also  be  in- 

stalled.   The  new  power  station  will  be  45  ft.  x  67  ft. 
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EXHIBITS  AT  THE  COMING  CONVENTION 

Manufacturers  and  dealers  in  electrical  apparatus  are  making 
unusual  preparations  for  the  exhibition  in  connection  with  the 
meeting  of  the  American  Street  Railway  Association  at  Boston, 
and  this  feature  of  the  convention  promises  to  be  of  even  greater 
interest  than  it  has  been  in  previous  years.  A  diagram  of  the  ex- 

hibit hall  and  a  full  list  of  the  exhibitors  is  given  in  another 
column  of  this  issue.  Among  the  companies  which  are  planning 
to  make  extensive  displays  may  be  mentioned  the  following: 
The  Bemis  Car  Box  Company,  of  Springfield,  Mass.,  will  ex- 

hibit its  different  types  of  trucks. 
The  Billings  &  Spencer  Company,  of  Hartford,  Conn.,  will  make 

an  extensive  exhibit  of  commutator  bars. 
John  F.  Ohmer,  of  Dayton,  Ohio,  will  exhibit  his  registers 

which  have  recently  been  placed  on  the  market. 
F.  H.  Newcomb,  of  Brooklyn,  N.  Y.,  will  show  a  full  line  of 

uniform  caps  for  conductors,  motormcn  and  railroad  men. 
The  Corning  Brake  Shoe  Company,  of  Buffalo,  N.  Y.,  will  make 

an  exhibition  of  a  number  of  different  patterns  of  brake  shoes. 
A.  Mertes  Manufacturing  Company,  of  Allegheny,  Pa.,  will  be 

represented  at  the  convention  by  its  agents,  Smith  &  Wallace. 
The  Bibber- White  Company,  of  Boston,  intends  to  exhibit  a  full 

line  of  Cutter  goods,  electric  headlights  and  line  material. 
The  Pettingell-Andrews  Company,  of  Boston,  will  make  an  ex- 

hibit of  electric  railway  material,  feeder  cables,  digging  tools,  etc. 
The  Van  Dorn  &  Dutton  Company,  of  Cleveland,  Ohio,  will 

be  represented  by  their  secretary  and  treasurer,  W.  A.  Dutton. 
The  W.  R.  Garton  Company,  of  Chicago,  will  probably  be  rep- 

resented ar  Boston  by  W.  R.  Garton,  president  of  the  company. 
The  Leonhardt  Wagon  Manufacturing  Company,  of  Baltimore, 

Md.,  will  exhibit  its  revolving  tower  wagon  and  a  ladder  wagon. 
The  Fuel  Economizer  Company,  of  Matteawan,  N.  Y.,  will  show 

models,  drawings  and  blue-prints  of  some  of  the  work-  which  it 
has  done. 

McKee,  Fuller  &  Company,  of  Catasauqua,  Pa.,  will  show  a 
number  of  their  wheels  under  cars  and  trucks  to  be  exhibited  by 
the  J.  G.  Brill  Company. 

The  Barney  &  Smith  Car  Company,  of  Dayton,  Ohio,  expects 

to  show  one  of  its  class  "G"  single  trucks,  one  class  "C"  bicycle 
truck  and  one  class  "H"  double  truck. 

The  McGuire  Manufacturing  Company,  of  Chicago,  will  exhibit 
one  of  its  combination  plows  and  sweepers,  a  standerd  steel  frame 
motor  truck  and  Columbia  car  heaters. 
The  Pearson  Jack  Company,  of  Boston,  Mass.,  expects  to  show 

at  the  convention  several  of  the  Pearson  jacks  in  different  sizes 
especially  adapted  for  street  railway  work. 
The  Samson  Cordage  Works,  of  Boston,  Mass.,  will  have  a 

show  case  on  exhibition  containing  coils  of  their  belt  cords, 
signal  cords,  trolley  cords  and  arc-light  cords. 
The  Partridge  Carbon  Company,  of  Sandusky,  Ohio,  will  be 

represented  by  its  secretary.  J.  S.  Speer.  A  complete  line  of  the 
Partridge  self-lubricating  brushes  will  be  shown. 
The  Sterling  Supply  &  Manufacturing  Company,  of  New  York 

City,  intends  to  show  the  Sterling  registers,  safety  brakes,  fenders, 
sandboxes,  bronze  trimmings  and  insulating  material. 
The  Springfield  Manufacturing  Company,  of  Bridgeport,  Conn., 

is  planning  to  send  to  the  convention  one  of  its  car  wheel  grinders, 
one  of  its  No.  1  tool  grinders,  and  possibly  an  armature  grinder. 

A.  O.  Norton,  of  Boston,  Mass.,  will  exhibit  a  full  line  of  track 
and  car  jacks,  also  a  new  device  for  replacing  cars,  which  is  really 
a  new  style  of  traversing  base  worked  in  conjunction  with  a  lifting 
j  ack. 
The  Q.  &  C.  Company,  of  Chicago,  will  have  representatives  at 

the  convention  who  will  show  samples  of  the  Q.  &  C.  Company's 
drills,  track  and  car  jacks,  rail  sawing  machines  and  pneumatic 
tools. 

The  R.  D.  Nuttall  Company,  of  Alleghany.  Pa.,  expects  to  ex- 
hibit its  regular  line  of  gears  and  pinions,  bearings  and  all  types 

of  Union  Standard  trolleys  of  which  this  company  is  the  sole 
licensed  manufacturer. 

The  Lacoriia  Car  Company  Works,  of  Boston,  expect  to  exhibit 
two  cars,  one  complete  and  one  in  skeleton,  of  the  type  in  use  by 
the  Boston  Elevated  Railway  Company.  This  company  will  also 
show  samples  of  Gregg's  patent  steam  trap,  which  it  manufactures. 
The  Taunton  Locomotive  Manufacturing  Company,  Taunton, 

Mass.,  has  been  assigned  a  large  space  in  the  convention  hall,  and 
will  have  on  exhibition  three  different  snow  plows  and  probably 
a  transfer  table,    This  company  also  expects  to  have  ready  a  street 

railway  sprinkler,  which  will  have  in  addition  to  the  ordinary 
range  given  by  the  discharge  of  water  by  gravity  a  further 
arrangement  consisting  of  a  pump  and  motor  which  will  throw 
a  spray  of  water  for  20  ft.  or  more  from  the  side  of  the  car. 

The  American  Brake  Shoe  Company,  of  Chicago,  will  show  va- 
rious samples  of  the  Diamond  "S"  brake  shoe,  and  it  is  hoped  that 

all  interested  in  the  subject  will  examine  this  exhibit  and  become 
hilly  posted  in  regard  to  the  construction  and  advantages  of  these shoes. 

The  Duquesne  Forge  Company,  of  Rankin  Station,  Pa.,  will 
have  on  exhibition  a  number  of  forged  steel  axle  gears,  together 
with  forged  steel  pinions,  and  extends  to  all  delegates  and  visitors 
to  the  convention  a  hearty  invitation  to  carefully  inspect  these 

products. 
John  Stephenson  Company.  Ltd..  of  New  York,  will  have  at 

the  convention  a  complete  model  of  the  New  York  Broadway  car. 
This  model  is  very  highly  finished,  and  is  built  to  a  perfect  scale. 
It  is  the  same  one  that  was  shown  at  the  recent  Electrical  Show 

in  New  York-. 
The  New  York  Switch  &  Crossing  Company,  of  Hoboken,  N. 

J.,  has  reserved  a  place  at  the  corner  it  Washington  and  Boylston 
Streets.  Brookline,  Mass..  where  it  will  show  its  electric  track 
switch  in  actual  operation.  This  corner  is  convenient  to  reach 
from  convention  hall. 

The  American  Rail-Joint  &  Manufacturing  Company,  of  Cleve- 
land, Ohio,  will  make  a  display  of  its  rail  joints,  and  will  give 

practical  illustrations  of  the  manner  in  which  they  are  driven  on 

and  off.  The  company's  interests  will  be  looked  after  by  W.  E. Ludlow,  general  manager. 

The  Crouse-Hinds  Electric  Company,  of  Syracuse.  N.  Y..  ex- 
pects to  have  on  exhibition  its  Syracuse  changeable  electric  head- 

lights. These  headlights  have  now  come  into  extensive'  use.  and 
the  company  is  receiving  splendid  testimonials  regarding  the  sat- 

isfaction which  they  are  giving. 

The  International  Register  Company,  of  Chicago,  Ilk,  will  have 
at  the  convention  a  complete  line  of  its  well-known  registers. 
These  registers  are  made  in  various  styles  and  to  suit  various 
conditions,  and  have  been  adopted  as  standard  by  a  large  number 
of  leading  street  railway  companies. 

Barbour-Stockwell  Company,  of  Cambridgeport,  Mass.,  will 
probably  show  several  styles  of  special  work  in  girder  and  T  rails, 
and  also  minor  appliances  which  it  manufactures.  This  company 

will  also  exhibit  several  "Composite"  brake-shoes  and  a  Parmenter fender  for  which  it  is  the  selling  agent. 

The  Allen  &  Morrison  Brake  Shoe  &  Manufacturing  Com- 
pany, of  Chicago,  will  make  an  extensive  display  of  brake  shoes 

for  surface  and  elevated  railway  cars.  These  shoes  have  been  in 
use  for  some  time  on  the  street  railway  and  elevated  lines  in 
Chicago  and  have  shown  unusual  wearing  qualities. 

Wendell  &  MacDuffie,  of  New  York  city  and  Boston,  will  rep- 
resent at  the  convention,  as  manufacturing  agents,  the  following 

companies:  The  American  Rail  Joint  &  Manufacturing  Com- 
pany, the  Western  Gear  Company,  The  Taunton  Locomotive 

Manufacturing  Company,  and  the  Rochester  Car  Wheel  Works. 
The  Buda  Foundry  &  Manufacturing  Company,  of  Chicago, 

will  show  samples  of  its  standard  Paulus  track  drill,  both  light 
and  heavy  patterns:  the  Paulus  track  drill  as  arranged  for  girder 
rails,  and  the  Wilson  track  drill  which  is  a  drill  weighing  only 
20  lbs.,  and  especially  designed  for  drilling  small  holes  not  ex- 

ceeding 14  in.  in  diameter  for  bond  wires  for  signal  circuits. 

The  Consolidated  Car  Heating  Company,  of  Albany,  N.  Y.,  will 
exhibit  at  the  convention  a  lull  line  of  electric  heaters  and  tem- 

perature regulating  switches.  This  company  also  expects  to  show 
some  improved  types  of  heaters,  and  will  exhibit  the  heaters, 
which  are  standard  on  the  Metropolitan  Street  Railway,  of  New 
York. 

The  Watson-Stillman  Company,  of  New  York  City,  intends  to 
show  at  the  convention  a  line  of  hydraulic  tools,  consisting  of 
hydraulic  jacks,  hydraulic  motor  lifts,  hydraulic  rail  benders,  and 
hydraulic  punches.  These  tools,  to  a  great  extent,  are  of  entirely 
new  designs,  and  should  lie  carefully  examined  by  all  delegates 
and  visitors. 
The  Westinghouse  Electric  &  Manufacturing  Company,  of 

Pittsburgh.  Pa.,  has  made  extensive  preparations  for  the  conven- 
tion, and  will  exhibit  the  following:  One  25-k.w.  rotary  trans- 

former (500  volts,  direct  current.  7200  alternations,  two-phase), 
1800  r.p.m. ;  one  I-h.p.  motor  generator  for  exciting  the  above 
rotary,  comprised  of  300  volts,  shunt  wound,  7800  revolution  gen- 
eralor  and  200  volt,  two-phase  7200  alternation  motor:  one  pedestal 
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upon  which  will  be  mounted  a  pneumatic  switch  and  circuit 
breaker  for  railway  switchboards;  one  2l/2-h.p.  motor,  operating 
rotary  pump;  six  500-volt  series  arc  lamps;  six  110-volt  A.  C.  arc 
lamps,  indoor;  six  110-volt  A.  C.  arc  lamps,  outdoor;  one  15-k.w. 
multipoint  outo-converter,  tor  operating  the  above  lamps;  six 
A.  C.  fan  motors;  six  D.  C.  fan  motors.  Besides  the  above  this 
company  will  show  numerous  small  details,  such  as  choke  coils, 
lightning  arresters,  line  arresters,  railway  fuse  blocks,  tank  light- 

ning arresters,  canopy  switches,  rheostats,  etc. 

The  W.  T.  Van  Dorn  Company,  of  Chicago,  will  be  represented 
as  usual  by  W.  T.  Van  Dorn,  and  a  full  line  of  samples  of  the 
different  classes  and  sizes  of  couplings  which  his  company  makes 
will  be  shown.  Mr.  Van  Dorn  will  also  have  a  full  line  of  prints 
and  photographs  of  the  same  framed,  showing  different  styles; 
also  a  book  of  prints  showing  in  detail  everything  this  company 
builds. 

The  American  Stoker  Company,  of  New  York  City,  does  not  in- 
tend to  make  an  exhibit  at  the  convention  hall,  but  this  company 

will  be  pleased  to  have  all  delegates  and  visitors  to  the  convention 
visit  its  Boston  office,  439  Exchange  Building,  where  a  full  sized 
American  stoker  is  in  operation,  and  where  the  strong  claims 
made  for  this  device  can  be  fully  demonstrated. 

The  Weber  Railway  Joint  Manufacturing  Company,  of  New  York 
City,  will  have  a  representative  at  Boston,  and  will  exhibit  a 
number  of  the  Weber  joints  showing  the  latest  practice  of  this 
company  in  street  and  steam  railroad  work.  To  fully  illustrate 
the  work  which  this  company  is  doing  it  will  show  a  few  joints 
taken  from  the  track  after  a  service  of  some  four  or  five  years. 

Wilson,  Thomson  &  Company,  of  Brooklyn,  will  have  a  number 
of  their  trolley  pole  catchers  in  operation  at  the  convention. 
Practical  test  will  be  made  on  this  device  and  several  will  be  taken 
apart  so  as  to  show  the  simple  mechanism.  This  exhibit  will  be 
made  in  conjunction  with  the  New  England  agent  of  the  company, 
C.  N.  Wood.  Mr.  Wilson  and  Mr.  Thomson,  of  the  Brooklyn 
office,  will  both  be  in  attendance. 

The  J.  G.  Brill  Company's  exhibit  will  consist  of  a  new  con- vertible open  and  closed  car.  This  car  is  a  novelty,  and  it  is 
claimed  to  be  entirely  different  from  any  convertible  car  that  has 
yet  been  brought  out.  The  Brill  Company  will  also  show  its 
Eureka  maximum  traction  trucks,  its  No.  21  E.  trucks,  its  No.  27 
and  27  D.  trucks,  together  with  light  supply  material,  such  as 
radiating  draw  bars,  pedal  alarm  gongs,  etc. 

William  Wharton.  Jr.,  &  Company,  of  Philadelphia,  Pa.,  will 
exhibit  several  of  their  various  makes  of  special  work,  particularly 
their  well-known  Manganese  steel  girder  and  their  Manganese 
steel  T  rail  work  showing  some  further  improvements  in  the 
details  of  construction  which  this  company  has  made  in  the  past 
year.  The  company  will  have  several  representatives  in  Boston, 
including  its  Boston  agents,  Harrington,  Robinson  &  Company. 

The  Duplex  Car  Company  of  New  York  is  making  arrange- 
ments for  showing  one  of  its  duplex  cars  during  the  convention. 

This  car  is  built  from  new  designs,  and  the  company  is  making 

preparation  to  thoroughly  introduce  the  "Duplex"  car  through- 
out the  country.  The  company's  office  is  in  the  Postal  Telegraph 

Building,  New  York.  This  car  is  adapted  to  summer  and  winter 
use  and  can  be  changed  wholly  or  partially  from  one  to  the  other 
in  a  few  minutes. 

The  New  York  Car  Wheel  Works,  of  Buffalo,  N.  Y.,  are  plan- 
ning to  show  a  number  of  pairs  of  their  "machined"  car  wheels 

mounted  on  special  axles,  among  which  will  be  the  standard  type 
in  use  on  the  Boston  Elevated  Railway,  which  road  has  been  using 
the  wheels  of  the  New  York  Car  Wheel  Works  for  several  years 
past.  There  will  also  be  shown  at  this  exhibit  specimen  sections 
of  various  styles  of  wheels,  showing  character  of  iron  and  chill, 
together  with  test  bars,  chill-blocks,  etc 

The  Lap  Joint  Railway  Track  Company,  of  New  York  City,  is 
preparing  to  exhibit  a  full-sized  model  of  its  new  system  of  track 
construction  with  67-lb.  rail.  Sections  and  drawings  of  this  track 
will  also  be  shown  with  a  detailed  description  of  all  head  rails 
giving  the  number  of  parts  per  mile.  A  representative  from  the 
engineering  department  of  this  company  will  be  on  hand  to  make 
estimates  of  cost  of  construction  and  give  any  additional  informa- 

tion desired  regarding  the  new  method  of  construction. 

The  Keystone  Electrical  Instrument  Company,  of  Philadelphia, 
is  making  plans  to  have  on  exhibition  a  switchboard  in  operation 
on  which  will  be  one  of  each  of  this  company's  four  different  types 
of  switchboard  instruments,  together  with  an  arc-light  voltmeter 
and  ground  detector  for  constant  potential  circuits.  The  com- 

pany will  also  show  a  full  line  of  its  portable  testing  instruments 
consisting  of  voltmeters,  ammeters  and  wattmeters.  This  com- 

pany is  also  arranging  to  have  on  exhibition  a  railway  switch- 

board, consisting  of  one  generator  and  ten  feeder  panels  on  which 
will  be  shown  the  regular  line  of  Keystone  switchboard  instru- 

ments for  street  railway  plants.  This  board  will  be  complete  in 
all  respects  with  circuit  breakers,  switches  and  all  necessary  appli- ances. 

The  Walker  Company,  of  Cleveland,  will  exhibit  the  following 
Walker  apparatus:  Section  of  Walker  underground  conduit  sys- 

tem with  car  in  operation,  Walker  No.  15  L  railway  motor  in 
operation,  Walker  No.  15  L  motor  open  to  show  construction, 
Walker  No.  33  S  motor  mounted,  Walker  No.  33  S  motor  open, 
set  of  33  S  armatures  in  various  stages  of  construction,  set  of 
33  S  motor  parts,  Walker  standard  trolley,  Walker  standard  rail- 

way switchboard  panels  with  wattmeter,  "S"  controllers  in  opera- tion, solenoid  partitions  open  and  in  operation. 
McCardell.  West  &  Co.,  of  Trenton,  N.  J.,  expect  to  show  a 

Trenton  trolley  wagon  of  the  latest  improved  pattern.  This 
wagon  is  the  result  of  several  years  careful  study  of  the  require- 

ments of  street  railways  for  all-round  service.  The  fact  that  all 
overhead  work  can  be  done  from  the  extended  platform  without 
interfering  with  passing  cars,  that  the  tower  and  extension  plat- 

form can  be  easily  operated  and  placed  in  any  position  by  one 
man,  and  that  any  changes  in  the  position  of  tower  and  platform 
can  be  made  in  a  very  short  time,  makes  this  wagon  a  very  neces- 

sary labor-saving  device  to  any  street  railway  company. 
The  New  Haven  Car  Register  Company,  of  New  Haven,  Conn., 

intends  making  a  complete  exhibit  of  the  various  styles  of  its 
single,  double  and  triple  registers,  embracing  the  latest  features. 
Special  attention  will  be  called  to  a  double  register  intended  to 
prevent  dishonest  conductors  from  turning  in  transfers  instead  of 
cash  fares,  also  a  double  register  intended  for  use  in  cars  running 
over  two  connecting  but  independent  lines.  Each  side  of  the  reg- 

ister is  complete  and  perfectly  independent  of  tne  other  side,  and 
each  road  has  its  own  side  of  the  register,  which  its  conductor 
securely  locks  upon  leaving  the  car. 

The  Johnson  Company,  of  Johnstown,  Pa.,  will  send  to  the 
convention  for  exhibition  four  types  of  equipments,  namely,  30, 
35,  45  and  50-h.p.  motors,  some  of  which  will  be  mounted  on  Du- 
pont  trucks,  which  are  manufactured  by  the  Johnson  Company. 
This  company  will  also  show  the  latest  type  of  controllers  for  use 
with  two,  three  and  four-motor  equipments.  It  is  stated  that  the 
controllers  made  by  the  Johnson  Company  for  three  and  four- 
motor  equipments  are  the  only  ones  for  this  class  of  work  on  the 
market.  All  the  parts  which  constitute  a  complete  equipment  will 
also  be  shown  at  the  Johnson  exhibit. 

The  Columbia  Machine  Works,  of  Brooklyn,  N.  Y.,  will  have 
a  lull  line  of  goods  at  the  exhibition,  including  assembled  seg- 

ments of  the  Westinghouse  No.  38,  12  A.,  12  and  3  machines; 
General  Electric  800  and  1000  machines;  W.  P.  50  form  7,  1  and  4 
machines;  Steel  motors  C  and  C  3;  trolley  wheels,  trolley  harps, 
trolley  poles,  gears,  pinions,  splicing  ears,  straight  ears,  straight 
line  ears  of  several  patterns,  feed  ears,  commutator  bars  of  vari- 

ous styles,  controller  parts,  canopy  switches,  car  trimmings,  con- 
troller handles  of  various  styles,  bearings.  Babbit  metal  com- 

mutator rings,  interchangeable  bearings,  brush  holders,  brush 
springs,  etc. 

The  Standard  Underground  Cable  Company,  of  Pittsburgh,  Pa., 
intends  to  show  a  very  handsome  large  sample  board  of  all  its 
products  and  a  number  of  samples  of  street  railway  feeder  cables, 
overhead  and  underground,  such  as  it  has  furnished  to  many  of 
the  leading  street  railway  companies  in  America,  including  the 
Boston  Elevated  system.  This  company  will  be  represented  at 
the  convention  by  George  L.  Wiley,  manager  of  the  Eastern  sales 
department,  with  headquarters  at  New  York;  Thomas  E.  Hughes, 
manager  Southeastern  sales  department,  with  headquarters  at  Phil- 

adelphia, and  the  company's  secretary  and  treasurer,  F.  A.  Rine- 
hart,  of  Pittsburgh. 
The  Ohio  Brass  Company,  of  Mansfield,  Ohio,  has  secured  a 

large  space,  prominently  located,  where  it  intends  to  make  a  very 
large  and  attractive  exhibit,  and  if  possible  to  surpass  anything 
which  it  has  ever  done  at  conventions  in  previous  years.  The 
exhibit  will  be  in  charge  of  C.  K.  King  and  A.  L.  Wilkinson,  of 
the  Mansfield  office.  The  following  is  a  partial  list  of  devices 
which  this  company  will  show:  Wood's  adjustable  pole  bracket, 
Wood's  flexible  pole  bracket,  several  types  of  wire  hangers, 
clamps,  ears,  splicers,  couplers,  insulators,  rail  bonds,  axle  bear- 

ings, motor  bearings,  etc.  The  Ohio  Brass  Company  will  dis- 
tribute as  usual  a  very  attractive  souvenir  at  the  convention. 

The  Robinson  Electric  Truck  &  Supply  Company,  of  Boston, 
Mass..  is  intending  to  place  on  exhibition  a  model  of  its  radial 
truck  for  electric  cars,  also  a  very  elaborate  model  of  Robinson's 
radial  palace  car  truck.  This  latter  truck  is  adapted  for  palace 
cars  and  composite  cars,  as  well  as  the  heavier  type  of  day  coaches 



September,  1898.] STREET  RAILWAY  JOURNAL. 
585 

lor  steam  roads.  This  company  will  also  exhibit  a  model  of  its 
4-in.  wheel  radial  truck.  The  Robinson  truss  rail  joint,  which  is 
said  to  be  a  radical  departure  in  rail  joints,  will  be  exhibited,  and 
the  company  also  intends  to  distribute  circulars  illustrating  and 
describing  the  new  Robinson  electric  railway  system,  which  it  is 
claimed  successfully  solves  many  of  the  problems  which  have 
arisen  in  heavy  electric  railroading  work. 

E.  T.  Burrowes  Company,  of  Portland,  Maine,  purposes  to  show 
a  complete  line  of  Burrowes'  patent  car  curtains  and  curtain 
fixtures,  as  well  as  curtain  material  and  findings.  This  company 
will  also  exhibit  its  No.  83  curtain  device  for  box-car  curtains. 
This  device  is  a  great  improvement,  and  is  giving  satisfaction 
wherever  it  is  used.  It  may  be  operated  by  pressing  the  handles 
together.  The  Burrowes  Company  will  show  its  Climax  open  car 
curtain  holding  mechanism.  It  is  claimed  that  with  this  arrange- 

ment the  life  of  the  curtain  is  just  doubled.  The  Oakette  car 
curtain  material,  which  is  now  in  use  very  extensively  throughout 
the  United  States,  will  also  be  shown  in  connection  with  this 

company's  exhibit. 

The  Taylor  Electric  Truck  Company,  of  Troy,  N.  Y.,  will  ex- 
hibit one  of  its  latest  improved  single  trucks  with  7-ft.  wheel  base 

and  with  33-in.  wheels;  one  of  its  latest  improved  single  trucks 
with  extension  truss  for  long  open  cars;  one  extra-heavy  single 
truck  with  8- ft.  wheel  base;  one  set  of  the  Empire  State  Radial 
trucks,  covering  all  of  the  latest  improvements.  This  company 
will  also  show  a  set  of  new  design  swing  motion  double  trucks. 
This  last  mentioned  truck  is  built  very  low  down  and  very  com- 

pact, the  idea  being  to  carry  long  open  cars  having  no  wider  frame 
than  the  ordinary  single  truck  car.  With  this  truck  it  is  also  pos- 

sible to  reduce  the  height  of  the  step,  and  (lie  truck,  it  is  antici- 
pated, will  attract  considerable  attention  from  delegates. 

The  H.  W.  Johns  Manufacturing  Company,  of  New  York  City, 
will  make  an  attractive  display  of  its  electric  materials  in  a  space 
on  the  main  aisle  near  the  front  entrance  of  the  exhibition  hall.  A 
large  part  of  this  space  will  be  devoted  to  a  display  of  the  various 

appliances  manufactured  from  "vulcabeston."  To  illustrate  the 
durability  of  this  material  at  high  temperatures  samples  of  con- 

troller arc  deflectors  will  be  shown  for  the  first  time  which  have 
endured  a  temperature  represented  by  a  red  heat  without  injury. 
The  exhibit  of  moulded  mica  trolley  line  insulators  will  also  be 
complete.  The  great  strength  and  durability  of  these  supplies 
are  now  recognized  by  street  railway  managers  throughout  the 
country.  The  Johns  Company's  all-steel  trolley  bracket,  with 
flexible  attachment  to  the  pole,  will  be  shown  and  will  be  of  inter- 

est to  street  railroad  men,  as  it  is  a  new  device  in  the  way  of  a 
flexible  or  elastic  support  for  the  trolley  wire.  This  company 
has  brought  out  two  new  styles  of  electric  car  heaters  during  the 
past  year,  and  these  heaters  will  be  shown  for  the  first  time  at 
Boston.  It  is  expected  that  the  Johns  Company  will  be  repre- 

sented by  the  following  delegates  from  its  branch  houses:  H.  A. 
Reeves  of  the  Chicago  office,  J.  W.  Perry  and  possibly  D.  T. 
Dickson  of  Philadelphia,  H.  C.  Spalding  of  Boston  and  A.  Hall 
Barry.  S.  G.  Meek,  J.  E.  Meek  and  W.  F.  D.  Crane  of  the  New 
York  office.  The  latter  will  have  general  charge  of  the  exhibit 
and  J.  E.  Meek  will  give  his  undivided  attention  to  the  heaters. 

The  General  Electric  Company  will  be  well  represented  at  Bos- 
ton by  engineers  and  agents,  and  will  have  an  exhibit  at  Mechanics' 

Hall,  both  interesting  and  novel.  It  will  establish  its  headquarters 
at  the  Brunswick  Hotel,  with  a  reception  room  on  the  first  floor, 
to  which  all  delegates  are  invited  and  will  be  made  warmly  wel- 

come. Advantage  will  be  taken  of  the  fact  that  Boston  is  dis- 
tinctly a  General  Electric  center,  where,  with  the  growth  of  rapid 

transit,  may  be  seen  the  actual  development  of  the  electric  railway, 
to  arrange  a  series  of  visits  to  different  stations  where  General 
Electric  apparatus  may  be  seen  in  commercial  operation.  The 
proximity  of  the  Lynn  Works  of  the  company  will  also  afford  the 
delegates  an  opportunity  of  visiting  them  and  of  appreciating  the 
excellence  of  the  methods  employed  in  the  construction  of  railway 
apparatus.  Much  new  literature  will  be  published  by  the  General 
Electric  press  for  distribution  at  the  convention.  This  will  be 

found  by  delegates  both  at  Mechanics'  Hall  and  at  the  company's 
headquarters.  To  W.  J.  Clark,  general  manager  of  the  railway 
department,  the  interests  of  the  General  Electric  Company  will 
be  confided.  He  will  be  assisted  by  the  following  representatives: 
C.  C.  Pierce  and  C.  D.  Haskins,  of  Boston;  W.  C.  Fish,  of  Lynn; 
W.  B.  Potter,  F.  E.  Case.  J.  R.  Lovejoy,  H.  C.  Wirt  and  W.  G. 
Cary,  of  Schenectady;  R.  H.  Beach  and  J.  J.  Mahoney,  of  New 
York;  W.  G.  Bushnell,  of  New  Haven;  H.  J.  Crowley,  of  Philadel- 

phia, Pa.;  A.  F.  Babson,  of  Baltimore;  P.  T.  Bailey,  of  Chicago, 
111.;  George  D.  Rosenthal,  of  St.  Louis,  Mo.;  F.  H.  Strieby.  of 
Cincinnati,  Ohio;  F.  F.  Barbour,  of  San  Francisco,  Cal.,  and  S. 
W.  Trawick,  of  Atlanta,  Ga. 

SOME  OF  THE  APPARATUS  IN  USE  IN  BOSTON 
AND  VICINITY 

Tbc  billowing  is  a  partial  list  of  manufacturers  having  street 
railway  apparatus  and  material  in  use  in  Boston  and  vicinity: 

The  American  Stoker  Company,  of  New  York,  has  installed  the 
American  stoker  in  a  number  of  steam  plants  in  Boston. 
The  Burt  Manufacturing  Company,  of  Akron,  Ohio,  supplied 

the  Cross  oil  filters  which  are  used  in  the  "Marble  Knginc  Room" in  Boston. 

The  Composite  Brake  Shoe  Company,  of  Boston,  numbers 
among  its  customers  practically  every  street  railway  company  in 
New  England. 
The  Neal  Electric  Headlight  Company,  of  Boston,  Mass.,  has 

furnished  the  Boston  Elevated  system  with  a  large  number  of 
Neal  headlights. 

Barney  &  Smith  Car  Company,  of  Dayton,  Ohio,  has  forty-eight 
class  "G"  single  trucks  and  about  100  closed  motor  car  bodies  in 
operation  in  the  city  of  Boston 

A.  O.  Norton,  of  Boston,  has  sold  the  Boston  Elevated  Railway 
a  large  number  of  the  Norton  jacks,  and  these  jacks  are  also  used 
on  many  of  the  roads  near  Boston. 

The  Van  Dorn  &  Dutton  Company,  of  Cleveland,  Ohio,  number 
among  their  customers  a  large  majority  of  the  leading  street  rail- 

way systems  in  the  East,  especially  those  in  the  vicinity  of  Boston. 
The  Crouse-Hinds  Electric  Company,  of  Syracuse,  N.  Y.,  has 

received  orders  for  the  Syracuse  changeable  electric  headlights  from 
many  of  the  roads  running  out  of  Boston  and  very  generally 
throughout  New  England. 

The  Standard  Air  Brake  Company,  of  New  York  City,  has  two 
equipments  of  brakes  on  the  Commonwealth  Avenue  Street  Rail- 

way, and  will  have  several  more  in  operation  on  that  road  before 
the  date  of  the  convention. 

The  Standard  Underground  Cable  Company,  of  Pittsburgh,  Pa., 
has  large  quantities  of  its  1,000,000  and  500,000  C.  M.  lead  covered 
feeder  cable  on  the  Boston  Elevated  system.  This  cable  has  been 
in  use  in  Boston  for  from  one  to  five  years. 
The  Robinson  Electric  Truck  &  Supply  Company, of  Boston, has 

had  a  large  number  of  Robinson  radial  trucks  in  Boston  and  other 
parts  of  New  England  since  1890  and  1891. 

The  New  Haven  Car  Register  Company,  of  New  Haven,  reports 
that  the  New  Haven  register  has  been  adopted  by  a  very  large 
number  of  the  roads  in  the  vicinity  of  Boston,  and  that  this  regis- 

ter is  in  use  on  70  per  cent  of  the  roads  throughout  New  England. 
The  Columbia  Machine  Works,  of  Brooklyn,  N.  Y.,  have  sup- 

plied a  number  of  the  street  railways  centering  in  Boston  with 
assembled  segments,  trolley  wheels,  harps,  poles,  gears,  pinions, 
ears,  commutator  bars  and  various  other  specialties  which  they 
manufacture. 

The  New  York  Car  Wheel  Works,  of  Buffalo,  N.  Y.,  hold  con- 

tracts to  furnish  their  "machined  wheels"  and  special  axles  to about  80  per  cent  of  all  the  important  street  railway  systems  east 
of  the  Alleghany  Mountains,  including  many  of  the  roads  in  and 
near  Boston. 

E.  F.  De  Witt  &  Company,  of  Lansingburgh,  N.  Y.,  manu- 
facturers of  the  "Common  Sense"  sand  boxes,  have  had  sand 

boxes  in  use  on  175  cars  of  the  Boston  Elevated  system  for  the 
last  four  years,  and  they  appear  to  be  as  good  to-day  as  when  first 
placed  upon  the  cars. 

The  Phcenix  Iron  Works,  of  Meadville,  Pa.,  have  a  100  h.p. 
simple  engine  directly  connected  to  a  Siemens  &  Halske  generator 
in  the  building  of  the  Mechanics'  Charitable  Fair  Association. 
This  engine  was  bought  by  the  association,  and  all  delegates  and 
visitors  are  invited  to  examine  it. 

The  Consolidated  Car  Heating  Company,  of  Albany,  N.  Y.,  has 
equipped  1000  cars  belonging  to  the  Boston  Elevated  system  with 
its  standard  McElroy  heaters.  The  Lynn  &  Boston  Railroad  has 
about  fifty  equipments  of  this  type  of  heaters,  and  the  Common- 

wealth Avenue  Street  Railway  has  four. 
The  Weber  Railway  Joint  Manufacturing  Company,  of  New  York 

City,  has  received  several  duplicate  orders  for  the  Weber  joints 
from  the  Lynn  &  Boston  and  the  Boston  Elevated  Railroad.  The 
joints  are  also  in  extensive  use  on  the  Boston  &  Maine  Railroad 
and  the  New  York,  New  Haven  &  Hartford  Railroad. 

The  Taunton  Locomotive  Manufacturing  Company,  of  Taunton, 
Mass.,  through  its  selling  agents,  Wendell  &  MacDuffie,  of  New 
York,  has  placed  a  large  number  of  snow  plows  in  operation  on 
the  street  railways  in  Massachusetts.  Among  the  roads  in  the 
vicinity  of  Boston  using  these  plows  are  the  Boston  Elevated  Rail- 



586 
STREET  RAILWAY  JOURNAL. [Vol.  XIV.  No.  9. 

way,  Commonwealth  Avenue  Railway,  Hanover  Street  Railway, 
Hingham  Street  Railway,  Rockland  &  Abington  Street  Railway, 
Wakefield  &  Stoneham  Street  Railway,  Fitchburg  &  Leominster 
Street  Railway,  Lowell.  Lawrence  &  Haverhill  Street  Railway, 
Lowell  &  Suburban  Street  Railway.  Newton  &  Boston  Street 
Railway,  and  many  others. 

Wilson,  Thomson  &  Company,  of  Brooklyn,  N.  Y.,  have  recent- 
ly sent  eighty-nine  of  their  trolley  wheel  catchers  to  the  Brockton 

Street  Railway  Company,  and  twenty-five  to  the  Lowell,  Lawrence 
&  Haverhill  Street  Railway  Company.  This  device  is  also  being- 
tested  by  a  number  of  other  street  railway  companies  in  New 
England. 
The  Ohio  Brass  Company,  of  Mansfield,  Ohio,  has  a  great  many 

regular  customers  among  the  street  railway  companies  in  Eastern 
Massachusetts,  including-  the  Warren,  Brookfield  &  Spencer,  Con- 

way Electric,  Fitchburg  &  Leominster,  Holyoke.  Leominster  & 
Clinton.  Nantasket  Beach  Electric,  Worcester  Consolidated,  and 
many  others. 
The  Edward  P.  Allis  Company,  of  Milwaukee,  Wis.,  writes  that 

all  of  the  street  railways  in  Boston  are  operated  by  Allis'  engines, with  the  exception  of  one  small  power  house.  It  is  stated  that 
the  triple  engines  installed  in  the  Albany  Street  station  by  the 
Allis  Company  were  the  first  engines  of  that  character  ever  built 
for  power  purposes. 
Williamson  &  Company,  of  Allegheny.  Pa.,  owners  and  manu- 

facturers of  the  Ramsey  signal  system,  have  installed  this  system 
on  the  Quincy  &  Boston  Street  Railway,  the  Hingham  Street 
Railway,  the  Newton  &  Boston  Railway  and  the  Fitchburg  & 
Leominster  Street  Railway.  All  of  these  companies  speak  very 
highly  of  the  Ramsey  signal. 

McCardell,  West  &  Company,  of  Trenton,  N.  J.,  have  over  300 
of  their  Trenton  trolley  wagons  now  in  use.  Among  the  places 
in  the  vicinity  of  Boston  where  these  wagons  are  used  may  be 
mentioned  Lowell,  West  Newton,  Worcester,  Providence,  R.  I., 
Portland,  Maine,  and  Hartford,  Conn.  The  Trenton  wagons  are 
also  used  in  the  city  of  Boston. 
The  Fuel  Economizer  Company,  of  Mattewan,  N.  Y.,  has  the 

Green  economizer  in  operation  at  the  Harvard  Street  power  sta- 
tion in  Boston,  and  also  at  the  Dorchester  and  Charleston  power 

station.  These  economizers  are  also  working  at  the  Chestnut 
Hill  pumping  station,  Deer  Island,  East  Boston  and  Old  Harbor 
Point  and  in  a  number  of  mills  and  factories  in  and  around  Boston. 

E.  T.  Burrowes  Company,  of  Portland,  Me.,  reports  that  the 
Burrowes'  shades  are  standard  on  the  Boston  Elevated  Railway, 
and  that  company  has  between  500  and  600  cars  equipped  with 
these  curtains.  The  Newton  &  Boston,  Quincy  Street  and  Com- 

monwealth Avenue  railway  companies,  and  also  a  number  of 

suburban  lines  in  and  about  Boston  are  using  the  Burrowes'  patent ear  curtains. 

J.  A.  Grant  &  Company,  of  Boston,  agents  for  the  Mcintosh  & 
Seymour  engines,  have  secured  orders  for  engines  from  the 
Lowell,  Lawrence  &  Haverhill  Street  Railway,  Gloucester,  Essex 
&  Beverly  Street  Railway,  Wakefield  &  Stoneham  Street  Railway, 
Brockton,  Bridgewater  &  Taunton  Street  Railway,  Conway  Street 
Railway,  Norton  &  Taunton  Street  Railway,  Milford  &  Hopedale 
Street  Railway. 

The  Corning  Brake  Shoe  Company,  of  Buffalo,  N.  Y.,  has 
brake  shoes  in  use  on  the  following  roads  in  the  vicinity  of  Bos- 

ton: Haverhill  &  Amesbury  Street  Railway,  Lowell  &  Suburban 
Street  Railway,  Natick  &  Cochituate  Street  Railway,  Newton  & 
Boston  Street  Railway,  Norfolk  Central  Street  Railway,  West 
Roxbury  &  Roslindale  Street  Railway,  Wellesley  &  Boston  Street 
Railway,  and  Athol  &  Orange  Street  Railway. 
The  Jackson  &  Sharp  Company,  of  Wilmington,  Del.,  has 

furnished  equipment  to  the  following  roads  in  the  vicinity  of  Bos- 
ton: Braintree  &  Weymouth  Street  Railway,  Braintree  Street 

Railway,  Commonwealth  Avenue  Street  Railway,  Gloucester 
Street  Railway,  Gloucester,  Essex  &  Beverly  Street  Railway,  Han- 

over Street  Railway,  Hingham  Street  Railway,  Milford  &  Hope- 
dale  Street  Railway,  South  Middlesex  Street  Railway,  and  Mil- 

ford, Holliston  &  Framingham  Street  Railway. 
The  International  Register  Company,  of  Chicago,  has  equipped 

the  East  Boston  Division  of  the  Boston  Elevated  Railway  with  its 
double  registers.  The  following  roads  near  Boston  are  using 
either  a  partial  or  entire  equipment  of  the  International  signal 
registers:  Brockton  Street  Railway,  Lowell,  Lawrence  &  Haver- 

hill Street  Railway,  Lynn  &  Boston  Railway,  Taunton  &  Brock- 
ton Street  Railway,  Hingham  Street  Railway,  Worcester  &  Subur- 
ban Street  Railway,  and  Worcester  &  Clinton  Street  Railway. 

The  Pearson  Jack  Company,  of  Boston.  Mass.,  has  sold  Pearson 
jacks  to  a  very  large  number  of  street  railway  companies  in  Massa- 

chusetts, including  the  Newton  Street  Railway,  Lowell,  Lawrence 
&  Haverhill,  Holyoke  Street  Railway,  Boston  Elevated  Railway, 

Commonwealth  Avenue  Street  Railway,  Gardner  Electric  Rail- 
way, Quincy  &  Boston  Street  Railway,  Hingham  Street  Railway, 

and  Wakefield  &  Stoneham  Street  Railway.  The  Pearson  Jack 
Company  has  received  a  large  number  of  good  testimonials  from 
the  users  of  these  jacks,  stating  that  the  device  is  giving  entire 
satisfaction. 

Harold  P.  Brown,  of  New  York,  writes  that  the  Edison-Brown 
plastic  rail  bond  has  been  used  by  the  Hingham  Street  Railway 
for  the  past  two  years  and  a  half,  and  reports  them  as  good  as  new. 
The  plastic  bond  is  also  quite  generally  used  throughout  New 
England.  Among  the  cities  where  it  has  been  installed  are 
Providence,  Fall  River,  New  Bedford,  Fayville,  Framingham, 
etc.,  and  the  Boston  Elevated  Railway  has  made  very  thorough 
tests  of  these  bonds,  and  is  now  using  a  large  number  of  them. 
The  Taylor  Electric  Truck  Company,  of  Troy,  N.  Y.,  has  a 

large  number  of  trucks  in  use  in  the  vicinity  of  Boston.  All  of 
the  long  open  cars  on  the  Lowell  &  Suburban  Street  Railway  are 
mounted  on  Taylor  Empire  State  Radial  trucks,  also  all  the 
long  open  cars  on  the  Commonwealth  Avenue  Street  Railway,  and 
several  of  the  cars  on  the  Natick  &  Cochituate  Street  Railway, 
and  at  other  places.  There  are  also  some  specially  designed 
Taylor  trucks  on  the  lines  of  the  Brooklyn  Elevated  Street  Rail- 
way. 

Albert  &  J.  M.  Anderson  Manufacturing  Company,  of  Boston, 
Mass.,  has  supplied  a  great  deal  of  the  apparatus  in  use  in  the 
five  Edison  stations  in  Boston,  including  end  cell  switches,  etc., 
in  stations  No.  1,  2,  4  and  5.  and  a  switchboard  in  station  3. 
Most  of  this  work  is  heavy.  This  company  has  also  supplied 
practically  all  the  overhead  insulators  used  on  the  Boston  Ele- 

vated system,  also  rail  bonds.  Albert  &  J.  M.  Anderson  Manu- 
facturing Company  has  also  supplied  a  very  large  amount  of 

smaller  material  in  Boston  in  the  way  of  switchboards,  switches, 
etc. 

The  Johnson  Company,  of  Johnstown,  Pa.,  has  equipped  within 
the  past  two  months  two  interurban  street  railways  not  far  from 
Boston.  These  are  the  Worcester  &  Clinton  and  Webster  &  Dud- 

ley Street  Railways.  Twelve  cars  are  operated  on  the  former 

road,  each  of  which  is  equipped  with  Johnson's  apparatus  through- out. The  latter  road  operates  six  cars,  and  these  are  also  equipped 
with  Johnson  motors  and  appliances.  The  motor  controller  and 
other  apparatus  used  on  these  roads  are  the  latest  type  manu- 

factured by  the  Johnson  Company,  and  the  owners  of  the  roads 
are  very  much  pleased  with  the  way  the  Johnson  apparatus  works. 
The  Westinghouse  Electric  &  Manufacturing  Company,  of 

Pittsburgh,  has  furnished  the  Boston  Elevated  Railway  with  about 
(jSO  motors,  and  the  Commonwealth  Avenue  Street  Railway  with 
about  ninety  motors.  The  following  railways  are  using  the  West- 

inghouse equipments  in  varying  numbers  according  to  size  of  the 
roads:  Randolph  Street  Railway,  Braintree  &  Weymouth  Street 
Railway,  Hanover  Street  Railway,  Norfolk  Suburban  Street  Rail- 

way, Milford,  Holliston  &  Framingham  Street  Railway,  Natick  & 
Cochituate  Street  Railway,  Newton  &  Boston  Street  Railway, 
Wakefield  &  Stoneham  Street  Railway,  Gloucester  &  Rockport 
Street  Railway,  Gloucester,  Essex  &  Beverly  Street  Railway, 
Gloucester  Street  Railway. 
The  Heine  Safety  Boiler  Company,  of  St.  Louis,  has  made  a 

number  of  interesting  installations  of  the  Heine  boiler  in  New 
England.  These  include  the  plants  of  Warren  Manufacturing 
Company,  Warren,  R.  I. ;  Hartford  Street  Railway  Company,  of 
Hartford,  Conn.,  and  Ansonia  Brass  &  Copper  Company,  of  An- 
sonia.  Conn.  It  is  stated  that  the  Warren  Manufacturing  Com- 

pany made  last  year  the  lowest  record  in  fuel  consumption  per  h.p. 
hour  of  any  of  the  New  England  cotton  mills.  The  Heine  Safety 

Boiler  Company's  best  installations  in  the  city  of  Boston  are  the 
plant  of  R.  H.  White  &  Company,  dry  goods,  and  that  of  the 
Quincy  House.  Representatives  from  the  Boston  office  will  be 
very  glad  to  show  any  of  the  delegates  to  the  convention  any  of 
these  plants.    Russell  Walker  is  manager  of  the  Boston  office. 

The  Hazelton  Boiler  Company,  of  New  York  City,  has  in- 
stalled five  200  h.p.  boilers  in  the  works  of  the  Boston  Gas  Light 

Company,  and  is  now  erecting  three  250  h.p.  boilers  in  the  elec- 
tric department  of  the  Gas  Light  Company  of  Allston,  Mass.,  and 

two  additional  boilers  of  150  h.p.  each  in  the  plant  of  the  South 
Middlesex  Street  Railway,  at  South  Framingham,  Mass.  All  of 
these  250  and  150  h.p.  boilers  are  to  be  equipped  with  the  new 
Hazelton  steel  settings  with  square  furnaces  and  square  grate 
surfaces  lined  with  brick  to  full  height.  These  boilers  will  make  a 
very  fine  appearance,  and  will  occupy  very  small  floor  space.  An 
inspection  of  any  of  these  plants  will  fully  repay  any  one  inter- 

ested in  steam  production,  and  all  visitors  to  the  convention  are 
cordially  invited  to  examine  them. 
The  Pennsylvania  Steel  Company,  of  Steelton,  Pa.,  has  built  a 

number  of  fine  pieces  of  special  work  for  the  Boston  Elevated 
Railway.    Among  these  may  be  mentioned  the  special  work  at  the 
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corner  of  Washington  and  Summer  Streets,  Washington  and 
Broadway,  Tremont  and  Columbus  Streets,  Columbus  and  Rox- 
bury  Streets  and  at  Battery  and  Commercial  Streets  this  company 
installed  what  is  claimed  to  be  the  only  steam  railroad  crossing 
made  entirely  of  cast  steel  with  hard  steel  plates.  The  Pennsyl- 

vania Steel  Company  has  also  done  considerable  structural  work 
in  Boston.  This  includes  the  train  shed  for  the  Union  Station, 
most  of  the  steel  work  for  the  Boston  Subway  train  shed  for  the 
new  Southern  Station,  the  Charlestown  bridge,  and  all  the 
bridges  for  track  elevation  work  at  Readville  for  the  New  York, 
New  Haven  &  Hartford  Railroad  and  the  New  England  Rail- 
road. 

Wm.  Wharton,  Jr.,  &  Company,  of  Philadelphia,  have  supplied 
a  very  large  proportion  of  the  special  work  in  use  in  and  around 
Boston.  Among  the  layouts  which  are  particularly  worthy  of 
mention  are  the  following,  all  of  which  were  installed  by  the 
Wharton  Company:  Dorchester  Avenue  and  West  Fourth  Street, 
Washington,  Kneeland  and  Elliot  Streets,  Washington  and  Han- 

over Streets,  Shawnut  Avenue  and  North  Hampton  Streets,  Tre- 
mont and  Elliot  Streets,  Tremont  and  Dartmouth  Streets,  Milk, 

P'ederal  and  Congress  Streets,  Bluehill  Avenue  and  Warren  Street, and  Washington  Street  and  Temple  Place.  Besides  these  the 
Wharton  Company  has  furnished  a  great  number  of  minor  lay- 

outs, and  there  are  in  the  vicinity  of  Boston  nearly  100  of  the 
Wharton  unbroken  main  line  crossovers.  This  company  states 
that  all  the  rails  contracted  for  by  the  Boston  Elevated  Railway 
this  year  have  also  been  furnished  by  them.  Harrington,  Robin- 

son &  Company,  of  Boston,  are  the  New  England  agents  for 
Wm.  Wharton,  Jr.,  &  Company. 

♦  ♦♦ 

Personal 

MR.  W.  R.  BENSON,  of  Mt.  Vernon,  N.  Y„  has  been  ap- 
pointed general  manager  of  the  Tarrytown,  White  Plains  & 

Mamaroueck  Electric  Railway. 

MR.  HENRY  B.  NILES,  of  the  Mexico  City  Tramways  Com- 
pany, has  just  made  a  flying  visit  to  New  York  and  Boston,  and 

returns  to  Mexico  early  in  September. 

MR.  CHARLES  DAY,  of  the  firm  of  Cole,  Marchant  &  Mor- 
ley,  engine  builders,  of  Bradford,  England,  is  making  a  visit  in 
the  United  States.  Mr.  Day  is  investigating  the  latest  American 
practice  in  engine  building,  especially  for  tramway  work. 

MR.  W.  B.  KELLOGG,  chief  engineer  of  power  station  of 
the  Syracuse  (N.  Y.)  Rapid  Transit  Railway  Company,  has  re- 

signed that  position.  In  token  of  the  high  esteem  in  which  he  is 
held  by  his  associates,  he  was  presented  with  a  scarf  pin  and  a 
gold  watch  charm. 

MR.  O.  A.  DALE  has  accepted  a  position  with  the  Lewiston 
(Me.),  Brunswick  &  Bath  Street  Railway  Company  as  master 
mechanic  and  superintendent.  Mr.  Dale  has  for  the  past  ten 
years  carried  on  a  very  successful  business  as  an  independent 
street  car  painter,  having  at  the  present  time  contracts  for  paint- 

ing cars  from  twenty-three  different  roads. 
MR.  J.  H.  NEAL,  chief  clerk  of  the  Boston  Elevated  Railway 

Company,  has  been  connected  with  that  system  since  1889.  Mr. 
Neal  is  well  known  in  street  railway  circles  as  the  inventor  of  the 
electric  headlight  which  bears  his  name.  This  headlight  is  now 
used  on  many  street  railway  systems  throughout  the  country. 

MR.  F.  E.  DRAKE,  of  the  Walker  Company,  has  been  selected 
as  electrical  adviser  to  Commissioner  General  Ferdinand  Peck,  of 
the  United  States,  to  the  Paris  Exposition  of  1900.  Mr.  Drake 
will  sail  for  France  with  the  commissioner  general  and  party  on 

the  steamer  "La  Touraine"  from  New  York  on  Sept.  3.  He  expects 
to  return  to  this  country  about  the  middle  of  October,  and  will 
then  resume  his  duties  with  the  Walker  Company. 

MR.  WILLIAM  J.  WILCOX,  of  Rochester,  N.  Y.,  has  been 
appointed  general  manager  of  the  Irondequoit  Park  Railroad 
Company,  of  Rochester,  better  known  as  the  Glen  Haven  Electric 
Road.  Mr.  Wilcox  was  last  year  excursion  and  entertainment 
manager  oi  this  road.  He  has  had  years  of  experience  with  the 
excursion  and  traveling  public,  and  has  made  the  subject  of 
creating  pleasure  traffic  a  special  study.  Since  Mr.  Wilcox  has 
been  connected  with  the  Glen  Haven  Electric  Railroad  the  sum- 

mer business  on  that  line  has  greatly  increased,  owing  to  several 
changes  and  new  methods  which  he  has  introduced. 

MR.  F.  E.  HUNTRESS,  of  Boston,  is  well  and  favorably 
known  in  the  street  railway  field.  He  was  born  in  Biddeford, 
Maine,  and  graduated  from  Harvard  College  in  1889,  entering  the 

street  railway  business  in  1890.  He  acted  as  selling  agent  for  the 
Wrought  Iron  Casting  Company,  of  Boston,  until  [893,  when  lie 
established  the  firm  of  F.  E.  Huntress  &  Company,  manufacturers 
and  agents  of  iron  and  steel.  He  has  also  acted  as  the  Eastern 
representative  of  the  Barney  &  Smith  Car  Company,  of  Dayton, 
Ohio.  In  1895  Mr.  Huntress  became  the  owner  of  the  Neal  elec- 

tric headlight,  which,  through  his  persistent  efforts,  has  become 
one  of  the  best-known  street  railway  devices  ever  placed  on  the 
market.  He  was  nominated  for  City  Council  of  Somerville,  Mass., 
on  an  independent  ticket  and  elected  after  a  spirited  campaign; 
he  was  re-elected  by  a  very  large  majority.  In  1896  he  was  nom- 

inated for  the  Massachusetts  Legislature  on  an  independent  ticket, 
defeating  the  regular  Republican  candidate  in  a  district  having  a 
usual  Republican  majority  of  over  1500.  In  1897  he  was  nomi- 

nated unanimously  by  the  Republican  party  and  elected  by  an 
overwhelming  vote. 

MR.  JAMES  CLIFTON  ROBINSON,  C.  E.,  is  the  man- 
aging director  ami  engineer  of  the  Middlesborough,  Stockton  & 

Thornaby  Electric  Tramway,  of  Middlesborough,  England,  which 

was  recently  opened  for  operation,  and  it  is  to  Mr.  Robinson's 
foresight  and  engineering  skill  that  this  enterprise  has  been  car- 

ried through  so  successfully.  Mr.  Robinson  is  very  well  known 
both  in  Europe  and  in  America  among  street  railway  men,  and 
has  been  actively  engaged  in  the  construction  of  many  important 
street  railway  systems  in  both  hemispheres.  He  was  a  member  of 
the  engineering  staff  of  the  first  tramway  built  in  Europe,  which 
was  constructed  at  Birkenhead,  and  in  1872  he  was  appointed  gen- 

eral manager  of  the  tramways  in  Cork.  Ireland.  In  j 875  he  be- 
came manager  of  the  Bristol  Tramways,  then  in  process  of  con- 

struction. In  1882  he  was  picked  out  from  nearly  fifty  candidates 
for  the  important  position  of  general  manager  of  the  Edinburgh 
Street  Tramways.  In  1887  he  visited  America,  and  was  engaged 
by  the  owners  of  the  Los  Angeles  (Cal.)  Cable  Railway  Company 
to  reorganize,  extend  and  manage  the  affairs  of  that  company, 
which  he  did  with  great  credit  to  himself.  While  in  America  he 
presented  a  paper  before  the  American  Street  Railway  Associa- 

tion on  the  "  Progress  of  Motive  Power."  Since  returning  to 
England  he  has  been  managing  director  and  engineer  of  the 
Imperial  Tramways  Company  and  of  the  London  United  Tram- 

ways Company. 

♦  ♦♦  

Obituary 

MR.  CHARLES  W.  GERKE.  assistant  secretary  and  treas- 
urer of  the  Fort  Wayne  (Ind. )  Consolidated  Street  Railway  Com- 

pany, died  on  Aug.  7,  at  Fort  Wayne.  Mr.  Gerke  was  born  in 
Fayette  County,  Iowa,  Nov.  8.  1869. 
MR.  CHARLES  B.  REAVIS,  auditor  of  the  Augusta  (Ga.) 

Railway  &  Electric  Company,  and  ex-vice-president  ol  the  Amer- 
ican Street  Railway  Accountants'  Association,  died  suddenly  at 

the  Augusta  City  Hospital,  on  Aug.  2,  of  Bright' s  disease.  Mr. Reavis  was  born  at  Warrensburg,  Mo.,  in  1864,  and  was  associated 
with  Col.  D.  B.  Dyer  in  Kansas  City.  Mo.,  for  a  number  of 

years,  afterward  moving  to  Augusta  to'  take  the  position  with  the 
Augusta  Railway  &  Electric  Company  which  he  held  up  to  the 
time  of  his  death.  He  took  an  active  interest  in  the  affairs  of  the 

American  Street  Railway  Accountants'  Association,  and  was  one of  its  most  eat  nest  supporters. 

AMONG  THE  MANUFACTURERS 

THE  WASHBURN  &  MOEN  MANUFACTURING  COM- 
PANY has  recently  brought  out  as  a  souvenir  a  handsome  min- 

iature, tastefully  framed,  which  is  bound  to  be  most  popular. 

THE  DEARBORN  DRUG  &  CHEMICAL  WORKS,  of  Chi- 
cago, 111.,  have  recently  analyzed  fourteen  boiler  feed  waters  and 

shipped  two  car  loads  of  suitable  scale  solvents  to  large  sugar  con- 
cerns in  the  Hawaiian  Islands. 

THE  WILLIAMS  TRUSS  RAIL-JOINT  COMPANY,  of 
Chicago,  reports  that  its  business  is  rapidly  increasing;  in- 

quiries are  being  received  from  all  over  the  country,  and  present 
sales  and  prospects  for  future  ones  are  very  encouraging. 
THE  CHRISTENSEN  ENGINEERING  COMPANY,  of 

Milwaukee,  has  recently  published  a  catalogue  showing  views  of 
the  different  cars  ecjuipped  with  Christensen  air  brakes.  The 
pamphlet  gives  a  very  good  idea  of  the  extent  of  the  use  of  these 
brakes. 

C.  TOWNSEND  BLAKE,  of  Philadelphia,  Pa.,  has  just  been 
successful  in  placing  an  issue  of  bonds  for  the  Mason  City  &  Clear 
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Lake  Railway  Company,  of  Mason  City,  la.  The  bond  issue  is 
for  $100,000,  and  the  bonds  are  first  mortgage  6  per  cent.  The 
mortgage  was  placed  in  Boston. 

THE  AMERICAN  RATTAN  &  REED  MANUFACTUR- 
ING COMPANY,  of  Brooklyn,  N.  Y.,  reports  a  good  demand  for 

its  rattan  car  seating.  This  seating  is  well  adapted  to  the  uses  for 
which  it  is  intended,  and  the  company  is  receiving  splendid  testi- 

monials from  its  customers  everywhere. 

THE  CREAGHEAD  ENGINEERING  COMPANY,  of  Cin- 
cinnati, Ohio,  supplied  the  flexible  brackets  which  were  used  in  the 

construction  of  the  Mt.  Tom  Electric  Railway  at  Holyoke,  which 
was  described  in  the  August  issue  of  the  Street  Railway  Jour- 

nal. These  brackets  are  very  strong  and  durable,  and  are  un- 
usually neat  and  pleasing  in  appearance. 

THE  BETHLEHEM  IRON  COMPANY,  of  South  Bethle- 
hem, Pa.,  has  been  asked  to  bid  on  the  bronze  for  the  engine  and 

shafting  of  a  torpedo  boat  to  be  built  in  Japan  for  the  Imperial 
Japanese  navy.  The  line  of  shafts,  including  the  thrust  and 
crank-shafts,  are  to  be  hollow.  It  is  stated  that  the  Bethlehem 
Iron  Company  is  the  only  concern  in  America  that  has  been 
asked  to  bid  on  this  work. 

THE  CONSOLIDATED  CAR  FENDER  COMPANY,  of 
Providence,  R.  I.,  is  sending  to  its  friends  and  customers  a  very 

neat  little  "  reminder  "  in  the  way  of  a  little  book  of  oiled  papers 
for  carrying  stamps.  The  stamp  book  is  attached  to  a  folder 
briefly  calling  attention  to  the  fact  that  Providence  car  fenders 
have  proven  themselves  to  be  positive  preventives  of  serious  acci- 

dents and  consequent  suits  for  heavy  damages. 

THE  BEMIS  CAR  BOX  COMPANY,  of  Springfield,  Mass., 
is  receiving  a  number  of  good  orders  for  the  Bemis  trucks.  The 
new  Bemis  double  trucks  are  giving  excellent  satisfaction,  and 
the  company  has  received  a  letter  from  the  Newton  &  Boston 
Street  Railway  stating  that  the  public  waits  for  cars  that  are 
equipped  with  the  Bemis  truck  in  preference  to  riding  on  any 
others. 

THE  WAGNER  ELECTRIC  MANUFACTURING  COM- 
PANY, of  St.  Louis,  Mo.,  are  manufacturers  of  alternating-cur- 

rent power  motors,  ammeters,  voltmeters  and  wattmeters  for 
alternating  currents,  electric  fans,  transformers  of  every  descrip- 

tion, high  potential  and  other  types  of  switchboards,  switches,  etc. 
This  company  is  also  building  a  very  successful  line  of  direct-cur- 

rent motors  and  dynamos. 

J.  A.  FAY  &  COMPANY,  of  Cincinnati,  Ohio,  manufacturers 
of  all  kinds  of  improved  woodwork  machinery,  have  recently 
furnished  the  entire  equipment  of  woodworking  machinery  for 
the  new  shops  of  the  Consolidated  Street  Railway  Company,  of 
Cincinnati.  These  shops  are  among  the  best  equipped  in  the 
country,  and  they  have  been  fitted  out  according  to  the  latest 
ideas  for  both  making  and  repairing  cars. 

THE  J.  G.  BRILL  COMPANY,  of  Philadelphia,  has  issued  a 
pamphlet  describing  and  illustrating  the  Brill  snow  sweepers,  snow 
plows  and  track  scrapers.  The  Brill  standard  snow  sweepers  are 
operated  by  three  electric  motors,  two  being  used  for  propulsion 
and  one  for  driving  the  brooms.  The  latter  is  placed  inside  the 
cab  in  a  diagonal  position  parallel  with  the  brooms,  which  are 
driven  from  it  by  sprocket  wheels  and  chains. 

THE  PANTASOTE  COMPANY,  of  New  York  City,  reports 

that  "Pantasote"  is  coming  to  be  recognized  by  street  railway 
managers  everywhere  throughout  the  country  as  one  of  the  best 
materials  for  car  curtains,  car  wheels,  etc.,  upon  the  market.  The 

manufacturers  claim  for  "  Pantasote  "  a  number  of  very  strong- 
features,  the  principal  ones  being  that  it  does  not  crack,  peel  or 
rot,  and  retains  its  original  surface  under  all  conditions  of  climate 
and  temperature. 

THE  NEW  YORK  ELECTRICAL  WORKS,  of  Brooklyn, 
N.  Y.,  designers  and  makers  of  trolley  fittings,  have  published  a 
new  catalogue  and  price  list  describing  the  different  kinds  of  in- 

sulators, suspensions,  trolley  wire  crossings,  strain  ears,  splicers, 
etc.,  which  it  supplies.  The  company's  aim  has  always  been  not 
only  to  supply  the  best  insulations  for  railroad  purposes,  but  also 
to  insure  to  its  customers  a  line  of  appliances  of  the  highest  grade 
in  every  particular. 

THE  WASHBURN  &  MOEN  MANUFACTURING  COM- 
PANY, of  Worcester,  Mass.,  through  its  Houston,  Tex.,  office 

is  sending  to  friends  and  customers  a  very  neat  paper  weight.  This 
company's  well  known  "Crown"  rubber  covered  wire  is  especially 
adapted  for  use  behind  the  decorations  in  residences,  churches, 
office  buildings,  etc.    The  company  claims  that  the  use  of  this 

wire  insures  the  best  possible  transmission  of  electricity  and  the 
greatest  protection  against  fire  resulting  from  electrical  causes. 
The  Washburn  &  Moen  Manufacturing  Company,  in  addition  to 
making  the  "Crown"  rubber  covered  wire,  manufacture  wire  for 
every  possible  use. 

THE  ELECTRICITATS-GESELl  SCHAFT,  FELIX  SING- 
ER &  COMPANY,  ACT.,  GESELLSCHAFT,  has  recently 

been  given  an  order  by  the  Societa  Romana  Tramways  Omnibus, 
at  Rome,  for  the  electric  equipment  of  thirty  motor  cars,  consist- 

ing of  two  Walker  motors  for  each  car,  and  it  is  particularly  note- 
worthy that  this  order  has  been  given  to  the  above  company  after 

a  thorough  trial  had  been  made  of  the  Walker  material  by  the 
Roman  tramway  company. 

THE  AMERICAN  HARD  FIBRE  COiMPANY,  of  Newark, 
Del.,  has  recently  entered  the  railway  field.  This  company  has  a 

high  reputation  for  the  value  of  its  products,  and  its  har'd  and flexible  fibre  has  had  extended  use  for  electrical  and  mechanical 
purposes.  The  company  has  appointed  H.  M.  Grant,  who  is  well 
known  in  the  electrical  trade,  its  New  York  manager,  with  head- 

quarters at  14  Dey  Street.  The  company  has  also  a  European 
office  at  Deichstrasse  7,  Hamburg,  Germany. 

THE  BIBBER-WHITE  COMPANY,  of  Boston,  Mass.,  is 
now  introducing  several  new  designs  in  line  material,  that  is,  this 
company  now  finishes  its  line  material  in  four  different  ways — in 
black,  bronze,  galvanized  and  agatized.  This  last  process  is  en- 

tirely new,  and  furnishes  a  perfect  insulator.  It  is  not  necessary 
with  agatized  material  to  use  globe  strained  insulators.  The  Bib- 

ber-White Company  reports  a  large  sale  in  material  during  the 
past  year,  and  prospects  for  business  during  the  coining  months 
are  very  excellent. 
THE  CORNING  BRAKE  SHOE  COMPANY,  of  Buffalo, 

N.  Y.,  has  supplied  the  Corning  brake  shoes  to  the  Brooklyn 
Heights  Railway  Company,  the  Nassau  Electric  Railway,  the 
Coney  Island  &  Brooklyn  Street  Railway  and  the  Union  Street 
Railway,  of  New  York.  These  shoes  are  coming  into  very  ex- 

tensive use,  during  the  month  of  July  orders  for  9000  being  booked 
from  New  York  City  alone.  The  Joshua  Hendy  Machine  Works, 
of  San  Francisco,  have  been  appointed  representatives  for  the 
Corning  Brake  Shoe  Company  on  the  Pacific  coast. 
THE  GENERAL  ELECTRIC  COMPANY  has  received  an 

order  from  the  Government  of  Victoria,  Australia,  for  six  Thom- 
son recording  watt  meters  of  varying  capacities.  These  will  be 

deposited  in  the  electrical  bureau  of  the  home  office  of  Victoria, 
and  will  be  used  as  the  official  standards,  by  which  all  electricity- 
meters  used  in  the  colony  will  be  tested.  It  is  stated  that  in  future 
no  meters  measuring  electrical  energy  will  be  allowed  to  go  into 
service  in  Victoria  unless  they  agree  with  those  just  ordered,  and 
receive  the  final  sanction  of  the  Victoria  Government. 

THE  TAUNTON  LOCOMOTIVE  MANUFACTURING 
COMPANY,  of  Taunton,  Mass.,  has  published  a  neat  catalogue 
showing  the  standard  nose  plow,  the  heavy  nose  plow  and  the 
double  track  share  plow,  which  it  manufactures.  This  company 
has  given  special  attention  to  the  subject  of  snow  plows  for  sev- 

eral years,  and  its  well-known  apparatus  is  now  in  use  on  a  large 
number  of  the  leading  roads  of  the  country.  Both  in  design  and 
workmanship  these  plows  are  all  that  can  be  desired.  Wendell  & 
MacDuffie,  of  New  York  City,  are  selling  agents  for  the  Taunton 
snow  plows. 

THE  AMERICAN  IMPULSE  WHEEL  COMPANY,  of  New 
York  City,  is  sending  out  a  very  comprehensive  catalogue  de- 

scriptive of  the  "Cazin"  impulse  wheel,  which  it  manufactures. 
It  is  claimed  that  this  wheel  has  several  points  of  superiority  over 
any  other  wheel  of  its  kind,  principally  in  configuration  of  bucket, 
which  is  designed  to  receive  the  impinging  jet  with  the  smallest 
possible  disturbance  by  means  of  a  projecting  knife-edge  lip.  It 
first  receives  the  jet,  guiding  it  into  the  bucket,  where  almost  com- 

plete reversal  occurs  in  all  of  the  various  positions  taken  by  the 
bucket  while  in  contact  with  the  jet. 

THE  SARGENT  COMPANY,  of  Chicago,  reports  that  its 
open-hearth  steel  plant  has  been  running  for  the  past  few  months 
at  its  fullest  capacity  on  several  large  contracts,  among  which  may 
be  mentioned  the  castings  for  10-in.  gun  carriages  for  the  United 
States  Government.  The  Sargent  Company  has  been  very  suc- 

cessful in  this  class  of  work,  readily  meeting  the  physical  tests 
prescribed  by  the  Government,  as  well  as  the  short  delivery  which 
is  demanded  in  most  cases  The  good  record  that  it  has  been 
making  is  taken  as  an  indication  that  it  will  obtain  a  full  quota 
of  this  class  of  work  in  the  awarding  of  future  contracts. 

THE  CHRISTENSEN  ENGINEERING  COMPANY,  of 
Milwaukee,  Wis.,  has  recently  had  a  very  efficient  demonstration 
of  the  efficiency  of  its  system  of  air  brakes.    Two  cars,  one  of 
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which  was  equipped  with  the  Christensen  system,  met  in  a  head-on 
collision  recently  on  the  Lowell  line  of  the  Lowell,  Lawrence  & 
Haverhill  Street  Railway.  The  cars  were  on  a  single  track  near 
a  sharp  turn,  and  the  motormen  within  a  few  feet  of  each  other 
before  either  knew  of  the  other's  presence.  The  car  that  was 
equipped  with  air  brakes  was  brought  to  a  standstill  before  the 
accident  occurred,  but  the  other  car  could  not  be  brought  under 
control  in  time  to  prevent  a  collision. 

BROOMELL,  SCHMIDT  &  COMPANY,  LIMITED,  of 
York,  Pa.,  manufacturers  of  the  American  fuel  economizer  for 
heating  and  purifying  feed  water  for  steam  boilers,  has  issued  a 
very  neat  and  attractive  catalogue,  describing  this  economizer. 
The  American  economizer  is  a  sectional  multiple  water  heater, 
consisting  of  a  large  number  of  vertical  cast  iron  tubes  built  up 
into  sections  of  various  widths,  which  are  set  up  in  a  flue  or 
passage  leading  from  the  boilers  to  the  chimney.  The  economizer 
is  so  arranged  that  the  feed  water  for  the  boiler  is  pumped  into  it 
at  the  end  furtherest  from  the  boiler  and  is  discharged  at  the  op- 

posite or  hot  end  of  the  economizer  and  delivered  into  the  boiler 
very  hot.  from  225  to  350  degs. 
THE  PENNSYLVANIA  CAR  WHEEL  COMPANY,  of 

Pittsburgh,  has  been  manufacturing  car  wheels  for  about  three 
months,  and  in  this  brief  time  has  secured  contracts  for  present 
and  future  delivery  amounting  to  a  grand  total  of  over  20,000 
wheels,  many  of  these  orders  coming  from  the  larger  street  rail- 

way companies.  This  company's  wheels  have  been  accepted  to 
be  used  under  cars  carrying  from  100,000  to  120,000  tbs.  This 
company's  designs  for  street  car  wheels  have  also  been  well  re- 

ceived throughout  the  country,  and  one  shipment  has  been  made 
to  England.  On  account  of  this  phenomenal  growth  this  com- 

pany has  already  been  compelled  to  increase  its  facilities,  and  ex- 
tensive additions  to  its  plant  are  under  way. 

THE  WESTINGHOUSE  MACHINE  COMPANY,  of  Pitts- 
burgh, has  already  commenced  to  reap  some  benefit  from  the  re- 

cent brilliant  successes  of  American  arms  in  Cuba.  It  has  recent- 
ly secured  through  its  New  York  office  the  initial  order  for  a  com- 

plete steam  plant,  involving  a  100-h.p.  Westinghouse  engine  and 
Westinghouse  generator,  together  with  boiler,  pump,  piping,  etc., 
this  plant  to  be  installed  in  Santiago  de  Cuba.  The  Westing- 

house Machine  Company,  of  Pittsburgh,  is  also  building  ten 
3000-h.p.  engines,  to  be  direct  connected  to  2000  h.p.  dynamos 
built  by  the  Westinghouse  Electric  &  Manufacturing  Company, 
for  the  Metropolitan  Electric  Light  &  Supply  Company,  of  Lon- 
don. 

THE  SPRINGFIELD  MANUFACTURING  COMPANY,  of 
Bridgeport,  Conn.,  is  meeting  with  excellent  success  in  intro- 

ducing its  car  wheel  grinders.  These  machines  are  in  use  in  a 
number  of  the  street  railway  shops  in  the  United  States,  and  they 
are  demonstrating  the  claim  made  for  them  that  they  will  very 
soon  pay  for  themselves  in  the  saving  effected  in  the  longer  life 
of  the  car  wheels.  Among  the  large  systems  where  these  wheel 
grinders  are  used  are  the  Union  Traction  Company,  of  Philadel- 

phia; The  Consolidated  Traction  Company,  of  Jersey  City;  the 
Metropolitan  Railway  Company,  of  Washington;  the  Consolidated 
Traction  Company,  of  Baltimore,  and  the  London  Tramways 
Company,  of  London,  England. 

CHARLES  N.  WOOD,  of  Boston,  is  one  of  the  best-known  men 

in  the  electric  railway  supply  business  in  New  England.  Mr.  Wood's acquaintance  with  the  electric  railway  business  dates  back  to  about 
1890,  when  he  was  connected  with  the  railway  department  of  the 
Thomson-Houston  Company.  Later  on  he  branched  out  for  him- 

self, handling  the  Nuttall  goods  and  second-hand  machinery.  At 
the  present  time  Mr.  Wood  has  pleasant  offices  in  the  new  Worth- 
ington  Building,  31  State  Street,  and  is  the  exclusive  Northeastern 
agent  for  the  Nuttall  Company,  International  Register  Company, 
Van  Wagoner  &  Williams.  Wilson,  Thomson  &  Company,  Amer- 

ican Electric  Heating  Corporation,  and  for  the  track  scrapers 
manufactured  by  the  Monarch  Stove  &  Manufacturing  Company. 

HARRINGTON,  ROBINSON  &  COMPANY,  of  Boston,  New 
England  agents  of  Wm.  Wharton,  Jr.,  &  Company,  Incorp..  sup- 

plied practically  every  foot  of  track  and  every  piece  of  special  work 
in  use  on  the  railway  systems  in  Springfield  and  Holyoke,  Mass., 
described  in  the  last  issue  of  the  Street  Railway  Journal. 
Both  of  these  companies  have  track  construction  which  is  properly 
a  subject  of  pride  and  credit,  and  for  it  due  credit  should  be  given 
Harrington,  Robinson  &  Company,  through  whom  the  material 
was  secured.  In  Springfield  and  Holyoke  all  of  the  special  work 
installed  Huring  the  last  three  years  is  of  the  Wharton-Manganese 
type,  including  the  special  work  in  the  new  car  house  in  Spring- 

field, illustrations  of  which  were  published  last  month.  Visitors 
to  the  convention  who  have  an  opportunity  of  spending  a  few  addi- 

tional hours  on  the  way  from  New  York  or  Albany  to  Boston  or 
on  their  return  will  find  much  to  interest  them  if  they  can  stop  off 
at  Springfield  and  examine  the  character  of  construction  on  this 
line.  Holyoke  is  but  eight  miles  away,  and  is  easily  reached  both 
by  frequent  electric  car  service  and  steam  trains.  Here  a  trip  to 
the  top  of  Mt.  Tom,  described  in  our  last  issue,  will  never  be  re- 

gretted if  the  weather  be  propitious. 

THE  FILER  &  STOWELL  COMPANY,  has  just  started  at 
the  power  station  of  the  Bluff  City  Street  Railway  Company,  at 
Fort  Sheridan,  111.,  a  400-h.p.  tandem  compound  engine  direct 
connected  to  generator  furnished  by  the  General  Electric  Com- 

pany. This  engine  has  17  ins.  and  30  ins.  x  36  ins.  cylinders,  and 
runs  125  revolutions.  Another  tandem  compound  engine  of  about 
300-h.p.  has  just  been  started  by  the  Filer  &  Stowell  Company  at 
the  plant  of  the  Warren  Electrical  Light  Company,  Warren,  Pa. 
This  engine  furnishes  power  for  electric  light  and  street  railway 
work.  Two  single  cylinder  engines  furnished  by  the  Filer  & 
Stowell  Company  are  now  being  put  in  the  new  power  station  of 
the  Worcester  &  Clinton  Street  Railway  Company  at  West  Berlin, 
Mass.    All  of  these  engines  are  of  heavy  duty  type. 

THE  BERLIN  IRON  BRIDGE  COMPANY,  of  East  Ber- 
lin, Conn.,  has  secured  the  contract  for  erecting  the  new  boiler 

house  in  connection  with  the  electric  plant  of  the  People's  Light 
&  Power  Company,  of  Jersey  City.  The  building  is  a  modern 
structure  in  every  respect.  It  is  60  ft.  wide  and  about  90  ft.  long, 
contains  ample  space  for  large  upright  boilers,  and  has  an  ar- 

rangement for  the  storage  of  coal  in  the  steel  bunker  inside  the 
building,  so  that  the  fuel  can  be  easily  taken  direct  to  the  boilers. 
The  tracks  are  so  arranged  that  railroad  cars  will  run  into  the 
building  and  discharge  the  coal  directly  into  the  bunker.  It  is  of 
fireoroof  construction  throughout,  with  steel  frame,  brick  side 
walls  and  iron  roof  covering,  well  lighted  and  ventilated.  The 
steel  work  is  being  furnished  and  erected  by  the  Berlin  Iron 
Bridge  Company. 

ROBERT  W.  F.  OGILVIE  is  one  of  the  well-known  attorneys 
and  patent  lawyers  in  Washington,  D.  C.  He  is  a  graduate  of 
Princeton  with  the  degrees  of  A.  B.  and  A.  M.,  and  the  Columbia 
University  with  the  degrees  of  L.L.  B.  and  L.L.  M.,  and  also  of 
the  University  of  Virginia.  He  is  a  practitioner  at  the  bar  of  the 
Supreme  Court  of  the  United  States  and  of  the  Supreme  Court 
of  the  District  of  Columbia.  Mr.  Ogilvie  is  personally  interested 
as  attorney  for  legal  interest  in  railroad  matters  in  Washington 
and  a  trustee  for  the  bondholders  of  the  Anacostia  &  Potomac 
River  Railway  Company,  of  Washington.  He  makes  a  specialty 
of  patents  relating  to  electric  and  railroad  matters,  and  anyone 
desiring  the  services  of  a  patent  lawyer  will  find  Mr.  Ogilvie  fully 
competent  to  look  after  their  interest. 

E.  F.  DE  WITT  &  COMPANY,  of  Lansingburgh,  N.  Y..  have 
their  sand  boxes  in  use  on  a  large  number  of  railways  in  the  East, 
including,  among  many  others,  the  Winchester  Avenue  Railroad, 
of  New  Haven,  whose  superintendent  reports  that  this  box  i- 
considered  the  best  of  any  in  the  market:  the  Portland  (Maine) 
Railroad;  the  Falls  Road  Electric  Railway,  of  Baltimore,  which 
has  given  several  orders;  and  the  Glens  Falls,  Sandy  Hill  &  Fort 
Edward  Street  Railway  Company,  which  states  that  it  "has  yet  to 
hear  the  first  report  of  the  box  failing  to  work  when  sand  is 
wanted."  Among  the  Western  roads  using  this  box  may  be  men- 

tioned the  Chicago  General  Railway  Company,  whose  superin- 
tendent says  that  "it  is  giving  better  service  than  any  sand  box 

I  know,"  and  the  Butte  (Mont.)  Consolidated  Railway  Company, 
which  gives  an  equally  satisfactory  report. 

THE  OHIO  BRASS  COMPANY,  of  Mansfield,  Ohio,  should 
have  reason  to  congratulate  itself  on  the  progress  which  it  has 
made  and  the  work  accomplished  this  year.  It  has  manufactured 
and  sold  more  goods  from  the  first  of  the  year  to  the  present  time 
than  during  the  same  period  in  any  previous  year,  and  this  has 
been  done  with  the  attending  difficulties  of  moving  its  entire  plant 
into  new  and  more  commodious  quarters.  The  factory  which  it 
now  occupies  is  thoroughly  equipped  in  every  respect  to  turn  out 
promptly  and  to  the  'best  advantage  the  lines  of  materials  which  it 
is  making,  no  expense  having  been  spared  to  make  this  plant 
complete  and  up  to  date  in  every  detail;  the  opportunity  afforded 
by  the  change  making  it  possible  to  introduce  many  improve- 

ments. With  the  increased  facilities  thus  afforded  this  company's 
business  will  undoubtedly  greatly  increase. 
THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  of 

Philadelphia,  has  closed  a  contract  recently  with  the  South  Side 
Elevated  Railroad  Company,  of  Chicago,  for  two  storage  batteries, 
each  of  700-h.p.  capacity,  one  to  be  installed  on  the  premises  at 
Twelfth  Street,  and  the  other  at  Sixty-first  Street.  Each  battery 
will  be  installed  with  tanks  and  bus  bars  sufficiently!  large  to  per- 
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mit  of  an  increase  of  100  per  cent  in  their  capacity.  The  batteries 
will  be  placed  in  parallel  with  the  line,  and  will  be  used  to  take 
care  of  the  fluctuations  and  to  maintain  practically  a  constant 
potential  at  extreme  points  on  the  line.  This  will  be  the  largest 
storage  battery  installation  that  has  been  made  for  feeder  regula- 

tion. The  batteries  are  expected  to  be  in  operation  Sept.  15.  The 
Electric  Storage  Battery  Company  has  recently  issued  its  circular 
No.  43,  describing  the  installation  of  chloride  accumulators  in  the 
Niagara  Street  station  of  the  Buffalo  Street  Railway  Company. 

THE  ST.  LOUIS  CAR  WHEEL  COMPANY,  of  St.  Louis, 
Mo.,  has  made  a  very  simple  and  practical  improvement  in  the 
construction  of  street  car  wheels.  Double  brackets  are  now  used 

on  the  inside  of  the  spokes  of  this  company's  wheels.  It  is  found 
that  by  this  the  wheels  are  not  only  materially  strengthened  with- 

out much  additional  weight  of  metal,  but  a  much  higher  chill  can 
be  used,  greatly  adding  to  the  life  of  the  wheel.  The  best  possible 
demonstration  of  the  value  of  this  improvement  is  the  fact  that  in 
the  large  number  of  these  wheels  which  are  now  in  use.  many  of 
them  having  covered  more  than  100,000  miles,  not  one  has  failed 
to  fulfil  the  guarantee.  The  St.  Louis  Car  Wheel  Company  has 
recently  found  it  necessary  to  increase  its  foundry  by  adding  a 
new  foundry  room. 
THE  CENTRAL  UNION  BRASS  COMPANY,  of  St.  Louis, 

has  its  catalogue  No.  2  ready  for  distribution.  This  catalogue  is 

distinct  from  this  company's  catalogue  of  car  trimmings  and 
ether  brass  goods.  It  illustrates  "The  Gem"  line  material,  which 
is  new  in  design  and  exceedingly  strong  and  durable.  A  large 
number  of  orders  have  been  received  for  this  material,  which  is 

evidence  that  it  is  well  liked.  This  company  also  makes  Wood's 
improved  trailer  connector  and  flexible  trolley  ear,  and  its  en- 

gineer is  the  designer  of  the  "Emergency"  trolley  clamp,  which 
has  been  adopted  as  standard  by  a  great  many  roads.  This  com- 

pany desires  its  catalogues  in  the  hands  of  all  interested  in  line 
material,  and  will  take  pleasure  in  mailing  them  to  anyone  not 
already  supplied.  The  Central  Union  Brass  Company  is  repre- 

sented in  Chicago  by  the  W.  R.  Garton  Company. 
THE  MICA  INSULATOR  COMPANY,  of  New  York  and 

Chicago,  is  sending  to  all  interested  its  new  catalogue  containing 
information  of  value  to  electrical  engineers,  manufacturers  and 
street  railway  men.  The  catalogue  contains  an  account  of  mica 
mining  in  India,  which  is  very  interesting  and  instructive.  The 
primitive  state  of  affairs  there  is  practically  the  same  as  a  thou- 

sand years  ago,  forming  a  striking  contrast  with  the  advanced 
method  of  producing  micanite.  A  number  of  tables  are  published 
in  the  work  giving  data  of  all  kinds  for  some  twenty-five  different 
insulating  materials,  also  a  number  of  tables  referring  to  com- 

mutators. The  Mica  Insulating  Company  manufactures  a  large 
number  of  specialties,  including  oiled  papers  and  cloths,  micanite 
plates,  cloth,  rings,  insulations,  etc.,  and  carries  in  stock  com- 

plete insulations  for  fifty-one  different  types  of  street  railway 
motor  commutators. 

THE  McGUIRE  MANUFACTURING  COMPANY,  of  Chi- 
cago, writes  that  the  Chicago  City  Railway  Company  has  recon- 

sidered the  truck  question,  and  has  ordered  the  McGuire  solid 

steel  "Columbian"  truck  for  the  100  cars  now  being  built  by  the 
John  Stephenson  Company,  of  New  York  City.  The  McGuire 
Manufacturing  Company  is  constantly  receiving  excellent  testi- 

monials regarding  its  trucks,  and  also  its  sweepers.  The  follow- 
ing letter  received  from  the  general  manager  of  the  Chicago  Elec- 
tric Traction  Company  shows  the  good  work  that  the  McGuire 

sweepers  are  doing:  "In  reply  to  your  inquiry  as  to  the  effi- 
ciency, etc..  of  our  sweeper,  I  am  glad  to  be  able  to  say  that  it  did 

very  satisfactory  work,  indeed,  during  the  severe  storms  of  last 
winter.  We  have  but  one  sweeper  for  twenty-six  miles  of  track, 
but  we  were  not  tied  up  for  more  than  an  hour  or  two  during  the 
winter.  In  one  storm  we  were  obliged  to  cut  our  way  through 
7  ft.  of  snow  for  a  distance  of  several  hundred  feet.  I  understand 
that  ours  was  the  only  sweeper  you  have  built  which  is  operated 
by  a  storage  battery  system,  and  we  have  not  been  obliged  to 
make  hardly  a  single  change  in  its  construction,  and  I  think  you 

are  to  be  congratulated  very  highly  on  its  success." 

New  Publications 

"Through  the  Garden  of  Kennedy."    32  pages.    Illustrated.  Pub- 
lished by  the  Hamilton.  Grimsby  &  Beamsville  Electric  Rail- 

way Company,  of  Hamilton,  Out. 
This  pamphlet  is  very  fully  illustrated,  and  describes  the  princi- 

pal points  of  interest  and  beauty  along  the  line  of  the  Hamilton, 
Grimsby  &  Beamsville  Electric  Railway. 

Souvenir  of  Binghamton,  N.  Y.  52  pages.  Illustrated.  Pub- 
lished by  the  Binghamton  Railway  Company. 

This  is  a  large  and  very  handsomely  arranged  pamphlet  contain- 
ing a  history  of  the  Binghamton  Railroad  Company,  together  with 

a  description  of  the  many  points  of  interest  reached  by  its  lines  in 
Binghamton  and  the  vicinity. 

Electrical  Engineers'  Central  Station  Directory.  Price,  3s.,  6d. 
Published  by  Messrs.  Biggs  &  Son,  Salisbury  Court,  Fleet 
Street,  London,  E.  C,  England. 
This  is  a  most  complete  and  valuable  manual,  and  contains  in- 

formation about  various  central  stations  in  operation  and  under 
construction,  with  tabular  statements  of  provisional  orders  and 
license  in  existence;  of  stations  belonging  to  municipal  au- 

thorities and  to  companies;  and  of  the  financial  working  of  vari- 
ous stations;  to  which  is  added  a  list  of  electrical  tramways. 

Stromvertheilung  fiir  Elektrische  Bahnen.  By  Louis  Bell,  Ph.D. 
Authorized  German  edition.  Translated  by  Dr.  Gustav  Rasch. 
262  pages.  Illustrated.  Published  by  Julius  Springer,  Berlin. Price  8  M. 

This  is  a  translation  of  Dr.  Bell's  "Power  Distribution  for 
Electric  Railroads,"  and  contains  all  of  the  American  edition. 
The  dimensions,  values,  etc.,  a  e  also  converted  to  the  metric 
system  and  German  currency,  to  help  the  German  reader.  The 
book  is  well  printed  and  bound. 

La  Traction  Electrique  Sur  Voies  Ferrees.  By  Andre  Blondel 
and  F.  Paul-Dubois.  Published  by  Baudry  &  Cie,  Paris. 
2  vols.  1700  pages  and  1014  engravings.  Price,  50  francs. 

This  is  the  largest,  most  comprehensive  and  best  book  which 
has  yet  been  published  on  electric  railway  practice.  The  authors 
have  shown  a  most  praiseworthy  effort  in  collecting  data  from 
all  sources,  and  have  compiled  them  in  a  very  readable  and  sys- 

tematic manner.  What  is  even  more  noteworthy  in  a  work  of 
this  size,  and  on  a  subject  in  which  types  and  methods  are  chang- 

ing so  rapidly  as  in  electric  railroading,  they  have  brought  the 
discussion  of  each  subject  seemingly  up  to  a  recent  date,  and 
where  there  has  been  a  large  number  of  types  of  apparatus  of  any 
kind  on  the  market  have  shown  good  discrimination  in  their 
selection  of  those  forms  to  describe.  Two  chapters  are  devoted 
to  track,  and  here  we  think  a  little  more  space  could  have  been 
given  to  advantage  in  describing  the  best  forms  of  mechanical 
joints  in  use.  The  fourth  and  fifth  chapters  are  given  up  to  motors, 
the  sixth  to  cars,  the  seventh  to  electric  locomotives,  the  eighth  to 
special  appliances,  ninth  to  electrical  characteristics  of  continuous 
current  motors,  tenth  to  speed  regulation,  eleventh  to  alternating 
current  motors,  twelfth  to  care  and  maintenance  of  the  rolling 
stock,  thirteenth  to  an  analytical  discussion  of  traction  resistances, 
fourteenth  to  power  consumed  in  operation  and  selection  of  ap- 

paratus, fifteenth  to  brakes.  In  the  appendices  are:  a  bibliog- 
raphy of  the  subject,  a  discussion  on  cost  of  construction  and 

operation,  rules  for  conductors  and  motormen,  method  of  de- 
signing a  50-h.p.  continuous  current  motor,  etc.,  etc.  The  chapter 

on  motors  gives  the  weights  and  a  number  of  the  dimensions  of 
all  the  principal  motors  in  use,  that  on  cars  the  weights  of  a  large 
number  of  types  of  car  bodies,  trucks,  etc.,  and  throughout  there 
is  evidence  of  an  effort  to  give  facts  and  avoid  discursive  and 
general  statements. 

Trade  Catalogues 

The  American  Fuel  Economizer.  Published  by  Broomell, 
Schmidt  &  Company,  of  York,  Pa.    56  pages.  Illustrated. 

Catalogue  and  price  list.  Published  by  the  New  York  Electrical 
Works,  of  New  York  City.    23  pages.  Illustrated. 

The  Taunton  Snow  Plow.  Published  by  the  Taunton  Locomotive 
Manufacturing  Company,  of  Taunton,  Mass.  16  pages.  Il- lustrated. 

Installation  of  Chloride  Accumulators.  Published  by  the  Electric 
Storage  Battery  Company,  of  Philadelphia.  4  pages.  Illus- trated. 

Water  Wheels.  Published  by  the  American  Impulse  Wheel  Com- 
pany, of  New  York  City.    36  pages.  Illustrated. 

Snow  Sweepers,  Snow  Plows,  Track  Scrapers.    Published  by  J. 
G.  Brill  Company,  of  Philadelphia.  Illustrated. 

One-quarter  of  a  Million  Horse  Power.    Published  by  the  West- 
inghouse  Electric  &  Manufacturing  Company,  of  Pittsburgh, 
Pa.    23  pages.  Illustrated. 

Catalogue.  Published  by  the  Mica  Insulator  Company,  of  New 
York.    46  pages.  Illustrated. 
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pardonable  prick-  in  the  growth  and  achievement  *jf-fTJfc"*associa- tion  as  shown  by  its  published  proceedings  and  emphasized  by 
the  large  number  in  attendance.  Of  the  Boston  people  who  were 
present  at  the  outset,  Calvin  A.  Richards,  president  of  the  Metro- 

politan Railroad  Company,  now  a  part  of  the  Boston  Elevated 
System,  was  a  conspicuous  and  active  member.  In  1884  he  was 
elected  president  of  the  association,  and  those  who  knew  him  best 
feel  a  deep  grief  that  death  has  robbed  us  of  a  member  whose 
welcome,  if  present,  would  know  no  bounds. 
As  I  trace  the  history  of  the  association  from  its  inception,  I 

am  convinced  that  its  founders,  in  the  words  of  Emerson,  "builded 
better  than  they  knew,"  for  is  it  not  remarkable  that  they  should have  chosen  a  name  and  set  forth  in  our  constitution  the  objects 
of  the  association  so  wisely  and  well  that  no  material  change  has 
been  required  to  adapt  them  to  present  conditions,  which  are  so 
radically  different  from  those  then  prevailing. 

The  constitution  then,  as  now,  says:  "The  object  of  this  asso- 
ciation shall  be  the  acquisition  of  experimental,  statistical  and 

scientific  knowledge  relating  to  the  construction,  equipment  and 

operation  of  street  railways."  etc. The  need  for  experimental  knowledge  in  connection  with  a  mule 
goes  without  saying,  and  statistical  and  scientific  knowledge  with 
reference  to  harness,  cars  or  strap-rails  sounds  very  ancient  as 
compared  with  engines,  boilers,  generators,  girder-rails,  vesti- 
buled  cars,  lightning  arresters,  ohms,  volts,  watts,  amperes,  etc., 
etc.,  the  familiar  subjects  of  to-day.  I  do  not  mean,  however,  to 
belittle  the  value  of  the  investigation,  discussion  and  associa- 

tion of  the  earlier  days,  because  there  are  too  many  veterans  pres- 
ent (and  I  might  myself  be  called  one),  who  can  testify  to  the 

great  benefit  derived  therefrom.  It  does  seem,  however,  that  the 
necessity  for  holding  meetings  in  different  cities  was  greater 
formerly  than  now,  for  in  order  to  know  very  much  about  what 
others  had  done  or  were  doing  we  had  to  go  to  them,  whereas  now 
we  can  see  almost  everything  in  connection  with  our  business  in 
the  room  below,  except  the  mercurial  portion  known  as  the  state 
legislator,  common  council  or  tax  gatherer  and  ubiquitous  damage 
lawyer,  so  called. 

That  this  is  a  fair  inference  is  also  shown  by  the  records,  for  the 
second  meeting  was  held  in  Chicago,  which  then  as  now  claimed 
to  be  the  metropolis  of  the  West,  but  disputed  by  St.  Louis. 
While  it  was  doubtless  an  enjoyable  meeting,  Chicago  was  appar- 

ently too  much  of  a  shock  to  the  nervous  systems  of  our  Eastern 
members,  so  it  was  determined  to  return  East  the  following  year 
and  New  York  was  selected.  Of  course,  New  York  never  fails 
to  interest,  but  there  is  one  obstacle  always  difficult  to  overcome 
in  meetings  at  that  point,  which  is  that  one  cannot  remain  long 
enough  to  see  it  all.  What  the  delegates  failed  to  find  there, 
however,  they  looked  for  the  year  following  at  St.  Louis,  and  it 
proved  so  good  that  they  naturally  looked  for  more  near  by, 
hence  next  sought  out  Cincinnati.  Cincinnati,  as  was  expected, 
proved  to  be  ideal,  but  the  East  offered  so  many  attractions  in 
the  contest  for  location  that  Philadelphia  captured  the  conven- 

tion following. 
Dignified  and  made  bold  by  the  Philadelphia  meeting  the  cry 

became,  "On  to  Washington,"    The  pleasure  and  profit  of  that 

The  seventeenth  animal  convention  of  the  American 

Street  Railway  Association  was  held  at  the  Massachusetts 

Charitable  Mechanic  Association  Hall  Sept.  6-9,  1898. 
President  Lang,  of  Toledo,  Ohio,  opened  the  meeting  at 

11  o'clock,  Tuesday,  and  introduced  Mayor  Ouincy,  of 
Boston,  who  welcomed  the  members  to  the  city  in  a  pleas- 

ant speech,  in  which  he  referred  to  the  rapid  extension  of 
electric  railways  in  the  country  and  to  the  early  work  in 
electric  railroading  in  Boston. 

President  Lang  replied  in  an  appropriate  manner  to  the 

Mayor's  address: 
The  following  companies  then  joined  the  association: 

Elmira  &  Horseheads  Railroad  Company,  Elmira,  N.  Y. 
Port  Chester  Traction  Company.  Port  Chester,  N.  Y. 
Portland  &  Yarmouth  Electric  Railway  Company,  Port- 

land, Maine. 
Portsmouth  Street  Railway  Company,  Portsmouth,  Va. 

Mr.  Kerper,  of  Dayton,  then  offered  the  following  reso- 
lution : 

Whereas,  The  executive  committee  of  this  association,  at  its 
meeting  held  in  Boston  Jan.  25  and  26,  1898,  owing  to  its  inability 
to  secure  a  proper  hall  for  the  annual  meeting  of  the  association 
at  another  time,  issued  its  call  for  the  meeting  of  the  association 
to  be  held  in  Boston  Sept.  6-9,  1898; 

Resolved,  That  the  action  of  said  executive  committee  be  and 
the  same  is  hereby  approved,  ratified  and  confirmed,  and  this  meet- 

ing is  hereby  declared  to  be  the  regular  annual  meeting  of  the 
association  for  the  year  1898: 

Resolved,  That  all  the  business  of  the  association  be  proceeded 
with  at  this  meeting  in  accordance  with  the  by-laws  of  the  asso- 

ciation applicable  to  regular  meetings  called  and  held  within  the 
dates  provided  by  paragraph  seven  of  said  by-laws. 

The  resolution  was  seconded  by  Mr.  Hamilton,  of  Chi- 
cago, and  was  unanimously  adopted. 

The  President. — The  next  order  of  business  is  the  ad- 
dress of  the  president. 

president's  address 

We  are  to-day,  for  the  seventeenth  consecutive  year,  assembled 
in  furtherance  of  the  objects  of  our  association,  under  conditions 
most  favorable  to  a  pleasant  and  profitable  meeting;  for  we  are 
in  the  house  of  our  father,  the  city  of  our  birth.  As  the  presiding 
officer  of  the  association,  and  in  the  name  of  the  street  railway 
men  of  Boston,  I  bid  you  a  hearty,  sincere  and  joyous  welcome. 
Amid  the  circumstances  of  this  meeting  our  thoughts  naturally 

turn  to  the  time,  the  persons  and  the  conditions  existing  when  the 
association  was  formed.  Some  then  present  are  with  us  to-day, 
and  whether  residents  of  Boston  or  not,  certainly  experience  a 
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meeting  cannot  be  doubted,  but  the  West  was  evidently  Decom- 
ing  jealous,  and  to  secure  another  meeting  played  its  trump  card 
and  Minneapolis  won  out.  It  goes  without  saying  that  this  meet- 

ing was  profitable  to  the  association  as  well  as  to  the  good  people 
of  Minneapolis.  Electricity  as  a  motive  power  was  at  that  time  so 
far  advanced  that  all  knew  it  was  bound  to  come.  Its  discussion 
consumed  nearly  all  the  time  of  the  meeting,  and  we  left  the 
Minneapolis  people  more  strongly  impressed  than  ever  before  that 
they  had  made  no  mistake  in  adopting  electricity  as  a  motive 
power,  and  that  they  wanted  still  more  of  it. 

In  journeying  to  Buffalo  the  following  year  the  association 
was  well  repaid,  for  much  progress  along  electrical  lines  was 
found,  and  it  undoubtedly  stimulated  the  movement  further  in 
this  direction,  hence  a  dash  was  made  for  Pittsburgh  the  following 
year.  No  one  will  ever  forget  that  great  concern,  the  Westing- 
house  Electric  &  Manufacturing  Company,  which  was  then  and 
is  still  so  energetic  and  progressive  in  the  electrical  field,  and 
which  proved  to  be  such  an  interesting  feature  of  the  meeting. 

In  going  to  Cleveland  for  our  next  meeting  we  did  wisely  for 
we  there  found  roads  and  power  houses  further  advanced  toward 
the  goal  of  perfection  than  could  perhaps  at  that  time  have  been 
found  at  any  other  place  in  the  country.  At  the  Milwaukee  meet- 

ing the  year  following  we  were  met  with  the  most  extensive  dis- 
play of  electrical  apparatus  witnessed  up  to  that  time,  presided 

over  by  scores  of  ever-watchful,  energetic  and  intelligent  supply- 
men,  and  our  meeting  proved  to  be  unusually  profitable.  By  this 
time  we  were  all  so  firmly  established  on  the  electrical  founda- 

tion that  to  see  an  electric  road  or  inspect  electrical  appliances 
was  no  novelty;  but,  still  searching  for  greater  things,  we  turned 
toward  Atlanta.  We  not  only  found  a  great  exposition  of  the 
products  of  the  country  here  assembled,  but  very  much  in  the 
electrical  line  to  interest  us.  The  cordiality  of  our  reception  by 
the  people  was  a  crowning  feature  of  this  meeting. 

In  turning  our  steps  toward  Montreal  a  year  later  we  endeavored 
to  give  of  the  good  things  we  had  seen  and  experienced  at  former 
meetings,  and  to  acquire  further  knowledge  from  our  Canadian 
brothers.  It  was  the  first  attempt  at  holding  a  meeting  beyond 
our  borders,  and  for  various  reasons  was  slimly  attended;  still  it 
was  not  void  of  profit,  for  it  revitalized  the  association  to  such 
an  extent  that  the  meeting  at  St.  Louis  the  following  year  was 
unusually  interesting  and  valuable.  Having  had  a  foretaste  of 
the  place  we,  of  course,  were  eager  to  return,  and  our  reception 
by  the  people  could  not  have  been  more  cordial.  It  was  left  for 
Niagara  Falls,  however,  to  overshadow  what,  up  to  that  time,  had 
been  considered  great,  and  to  reveal  to  us  the  vast  in  electrical 
units  and  in  nature.  We  also  found  the  manufacturers  and  supply- 
men  present  in  abundance,  and  our  meeting  there  was  voted  a 
success  in  every  particular. 

I  have  thus  briefly  recounted  our  movements  and  spoken  of  the 
motive  which  it  has  seemed  from  the  best  information  at  hand 
prompted  the  association  in  selecting  its  places  of  meeting,  and 
the  value  of  such  selections  and  other  reasons  why  the  association 
has  grown  to  its  present  proportions  and  standing.  Its  growth 
and  experiences,  like  all  such  organizations,  have  not  been  without 
some  severe  trials,  but  unlike  the  prodigal  son  we  have  wasted 
none  of  our  substance  in  riotous  living,  but  have  improved  at  each 
successive  step,  and  now  reach  home;  not  only  the  birthplace  of 
the  association,  but  the  home  of  the  electrical  industries  in  a 
larger  sense,  perhaps,  than  any  other  locality  in  the  world.  The 
people  of  Boston  not  only  furnished  money  with  a  lavish  hand  to 
carry  forward  the  work  of  developing  the  subtile  power  now  so 
useful  to  us  and  all  mankind,  but  also  much  of  the  brains  and  en- 

ergy needed  to  make  its  use  practical.  Of  this  fact  one  circum- 
stance will  bear  witness,  and  it  is  that  C.  A.  Coffin,  a  Boston 

man,  is  still  retained  at  the  head  of  the  largest  electrical  manu- 
facturing corporation  in  the  United  States,  if  not  in  the  world. 

Having  laid  in  this  city  the  foundation  of  the  splendid  structure 
we  have  since  reared,  it  is  very  proper  that  we  should  return  and 
dwell  therein  for  a  few  days.  Everything  gives  promise  of  this 
being  the  largest  meeting  in  our  existence.  If  we  do  not  make 
it  one  of  the  most  valuable,  the  fault  will  be  with  ourselves.  Let 
ms  hope  to  leave  such  an  impression  that  the  Boston  people  will 

say,  "It  was  good  to  have  them  with  us." 
In  the  growth  and  development  of  our  association  and  the 

business  we  represent,  let  us  not  forget  the  priceless  and  un- 
rivaled assistance  rendered  by  the  technical  press.  Without  a 

spokesman,  a  guardian  ever  faithful  to  our  interests  as  they  have 
been,  our  progress  would  have  been  much  slower  and  our  pathway 
exceeding  rough.  All  honor  to  these  devoted  publishers  and 
editors. 

Nor  must  we  for  a  moment  forget  (if  we  could)  the  indefatigable 
supplyman.  for  he  is  the  noblest  Roman  of  them  all.  It  is  his 
courage,  foresight  and  energy  in  taking  up  the  new  and  useful 
article,  and  pressing  it  upon  our  attention,  that  helps  to  effect 
economies.    We  may  sometimes  be  prematurely  persuaded,  but 

that  is  not  the  fault  of  the  supplyman;  it  is  simply  one  of  the  arts 
of  his  trade  necessary  for  us  to  learn.  But,  seriously,  without 
them  the  meetings  of  our  association  would  be  materially  weak- 

ened and  lose  much  of  their  interest  and  value.  Let  us  then  not 
fail  to  give  them  and  their  exhibits  all  the  attention  and  examina- 

tion time  will  permit. 
The  executive  committee  has  prepared  a  very  excellent  list  of 

papers  to  be  read,  and  I  trust  that  all  will  join  in  giving  them 
generous  discussion.  Some  of  the  writers  of  the  papers  have  told 
me  that  they  expected  more  benefit  would  be  derived  by  mem- 

bers from  discussion  than  from  the  paper  itself.  This  should  be 
inducement  enough  to  keep  all  in  constant  attendance.  Bear  in 
mind  that  in  so  doing  we  are  also  promoting  the  best  interests  of 
the  association,  as  well  as  honoring  the  writers  of  the  papers, 
which  is  their  due  and  our  duty.  While  on  this  subject  let  me 
here  call  attention  to  the  necessity  of  having  at  our  meetings 
papers  which  will  interest  all  the  members — not  only  the  mechan- 

ical and  electrical  engineers,  but  the  general  managers  and  even 
presidents  of  companies.  We  need  all  these  officials  with  us 
at  every  convention,  hence  we  must  provide  something  of  interest 
to  them. 

Each  and  every  member  must  be  made  to  feel  that  he  has  been 
benefitted  by  attending  our  conventions,  and  likewise  the  company 
represented,  or  our  association  will  cease  growing.  As  a  result 
of  our  deliberations  economies  should  follow  without  injury  to  the 
public  service,  all  of  which  will  tend  toward  a  further  realization  of 

the  objects  of  our  association  which  are  "the  establishment  and 
maintenance  of  a  spirit  of  fraternity  among  the  members,"  and  in 
the  largest  degree  "the  encouragement  of  cordial  and  friendly 
relations  between  the  road  and  the  public." 

Under  the  head  of  general  business,  as  provided  in  our  by-laws, 
or  at  some  other  appropriate  time,  a  sort  of  experience  meeting 
or  informal  discussion  of  all  subjects  relating  to  our  business 
should  take  place,  where  each  member  shall  feel  free  to  ask  any 
question  that  occurs  to  him  upon  which  he  desires  information, 
and  some  one  stand  ready  to  answer. 

I  venture  to  suggest  a  few  subjects  arising  almost  daily  where 
in  this  way  very  helpful  information  could  be  obtained,  viz.: 

"The  suburban  railroads;  on  what  terms  and  conditions  should 
they  enter  over  our  tracks,  and  how  can  their  building  be  en- 

couraged?" "The  issuing  of  transfer  checks  or  tickets,  and  how  abuses  con- 
nected therewith  can  be  limited?" 

"The  equipping  of  buildings  with  automatic  sprinklers  and  the 
economy  resulting  therefrom." 
"The  cast  or  electric  welding  of  rail  joints  and  the  saving 

effected  in  current  and  cars." 
"The  discussion  or  agitation  of  municipal  ownership  of  fran- 

chises and  the  most  intelligent  way  to  treat  the  subject." 
"To  what  extent  companies  should  engage  in  the  amusement 

business  and  the  best  methods  of  conducting  the  same." 
"A  comparison  of  the  cost  of  materials  and  supplies  and  ex- 

penses of  operation." "How  best  to  promote  the  interests  of  employees  and  in  return 
secure  from  them  the  highest  degree  of  service  and  loyalty." These  and  many  other  subjects  of  kindred  nature  considered  in 
this  manner  would  awaken  great  interest. 

I  desire  to  call  attention  to  our  fellow  workers  and  associates, 

the  Accountants'  Association,  which  holds  its  meetings  sim- 
ultaneously with  ours  each  year,  and  is  even  now  in  session  in 

another  part  of  the  building.  The  whole  business  of  the  street 

railway  revolves  around  the  accountants'  office,  and  many  of  us can  attest  the  value  of  having  efficient  persons  in  charge  thereof. 
It  with  the  hope  of  enabling  them  to  make  their  services  more 
valuable  to  their  respective  companies  that  the  association  was 
formed,  hence  they  should  receive  every  assistance  it  is  possible 
for  us  to  render.    I  bespeak  for  them  your  cordial  co-operation. 

In  closing  I  wish  to  thank  our  efficient  secretary  and  the  exec- 
utive committee  for  their  cordial  aid  and  support  during  the  year, 

and  to  assure  the  members  of  the  association  of  my  great  ap- 
preciation of  the  honor  of  being  called  a  year  ago  to  the  office 

of  president. 

The  President. — The  next  business  in  order  will  be  the 
report  of  the  executive  committee,  which  will  be  read  by 
the  secretary. 

This  report  consisted  of  the  reading  of  the  minutes  of 
the  meetings  of  the  executive  committee  in  Boston  on 

Jan.  25  and  26  and  Sept.  5  and  6.  At  the  first  two  meet- 
ings the  hall  and  papers  for  the  October  meeting  were 

selected;  at  the  second  the  report  of  the  treasurer  was 
audited  and  the  following  resolution  was  presented  bv  Mr, 
Ely : 
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Pursuant  to  authority  conferred  upon  this  committee  by  tin 
convention  of  1807,  an  investigation  of  the  question  of  municipal 
ownership  has  been  instituted,  and  in  response  to  inquiries  sent 
out  by  the  secretary  much  valuable  data  and  information  upon 
the  subject  has  been  secured.  But  owing  to  the  extent  of  the 
field  necessary  to  be  covered,  and  also  to  the  desirability  of  ab- 

solute accuracy  in  the  evidence  to  be  presented,  and  in  order  that 
the  form  of  its  presentation  shall  be  such  as  to  order  of  arrange- 

ment, conciseness  of  detail,  etc.,  etc.,  as  to  render  the  same  of  the 
greatest  value,  it  has  been  thought  best  to  ask  for  further  lime  in 
the  matter,  and  your  committee  would  therefore  recommend  that 
the  subject  be  left  in  the  hands  of  the  committee  until  the  next 
annual  convention,  and  in  the  meanwhile  any  member  so  desiring 
may  have  access  to  the  data  in  the  possession  of  the  secretary 
in  its  then  existing  form. 

Mr.  Hamilton  (Chicago). — I  move  that  the  report  of  the 
executive  committee  be  received  and  approved,  and  the 
recommendations  presented  be  concurred  in  and  that  the 
thanks  of  the  association  be  extended  to  the  officers  and 
executive  committee  for  the  very  able  manner  in  which 
they  have  conducted  the  business  of  the  association  for 
the  past  year. 

The  President. — We  will  now  iisten  to  the  report  of  the 
secretary  and  treasurer. 

REPORT  OF  THE  SECRETARY  AND  TREASURER 

The  secretary  read  the  report  as  follows : 
Cash  on  hand  Oct.  18,  1897  $2,931.48 

Receipts  to  Aug.  25,  1898. 
Annual  dues   $4,131.67 
Membership  fees   300.00 
Space,  Exhibit  Hall,  1897   1,727.50 
Space,  Exhibit  Hall,  1898   217.00   6,376.17 

$9,307.65 Expenses  to  Aug.  25,  1898. 
Printing  and  stationery   $1,257.67 
Postage   198.58 
Salaries    1,500.00 
Miscellaneous  expenses    ^5.oo 
Executive  committee,  1898   360.90 
Sixteenth  Annual  Convention,  1897   1,920.74 
Seventeenth  Annual  Convention,  1898   388.48 

  $5,651.37 
Balance  on  hand   3,656.28 

$9,307-65 
Chicago,  Aug.  25,  1898. 

I  hereby  certify  that  the  balance  due  the  American  Street  Rail- 
way Association  on  the  books  of  the  Continental  National  Bank,  of 

Chicago,  at  the  close  of  business  on  the  24th  day  of  August,  1898, 
was  three  thousand  six  hundred  and  fifty-six  and  28-100  dollars 
($3,656.28). 

(Signed)        Ira  P.  Bowen,  Assistant  Cashier, 
Continental  National  Bank,  of  Chicago. 

membership 
October,  1897    161 
New  members  to  Sept.  1,  1898   17 

1/8 

LOSS 
Withdrawn    9 
Consolidation    8 —  17 

Membership  Sept.  1,  1898   161 
NEW  MEMBERS 

Anderson,  Ind.,  Union  Traction  Co. 
Atlanta,  Ga.,  Atlanta  Railway  Co. 
Baltimore,  Md.,  Baltimore  Consolidated  Railway  Co. 
Binghamton,  N.  Y.,  Binghamton  Railway  Co. 
Brooklyn,  N.  Y.,  Nassau  Electric  Railroad  Co. 
Buffalo,  N.  Y.,  Buffalo  Traction  Co. 
Chester,  Pa.,  Chester  Traction  Co. 
Cleveland,  Ohio,  Akron,  Bedford  &  Cleveland  Railroad  Co. 
Colorado  Springs,  Col.,  Colorado  Springs  Rapid  Transit  Co. 
Middletown,  N.  Y.,  Middletown-Goshen  Traction  Co. 
Pittsburgh,  Pa.,  Union  Traction  Co. 
Saginaw,  Mich.,  Union  Street  Railway  Co. 
Sioux  City,  la.,  Sioux  City  Traction  Co. 

Spokane,  Wash.,  Spokane  Street  Railway  Co. 
Wakefield,  Mass.,  Mystic  Valley  Street  Railway  Co. 
Wakefield,  Mass.,  Wakefield  &  Stoneham  Street  Railway  Co. 
Webb  City,  Mo.,  Southwest  Missouri  Electric  Railway  Co. 

WITHDRAWN 

The  following  members  have  withdrawn: 
Atchison,  Kas.,  Atchison  Railway  Light  &  Power  Co. 
Buffalo,  N.  Y.,  Buffalo,  Bellevue  &  Lancaster  Railway  Co. 
Chicago,  111.,  Cicero  &  Proviso  Electric  Railway  Co. 
Middletown,  N.  Y.,  Middletown,  Goshen  Traction  Co. 
Montreal,  Can.,  Montreal  Park  &  Island  Railway  Co. 
New  York,  N.  Y.,  Dry  Dock,  East  Broadway  &  Battery  Ry.  Co. 
St.  Paul,  Minn.,  Twin  City  Rapid  Transit  Co.,  St.  Paul  Division. 
Terre  Haute,  Ind.,  Terre  Haute  Electric  Railway  Co. 
Cincinnati,  Ohio,  Cincinnati  Inclined  Plane  Railway  Co. 

LOSS  BY  CONSOLIDATION 
Baltimore,  Md.,  Baltimore  Traction  Co. 

City  &  Suburban  Railway  Co. 
Pittsburgh,  Pa.,  Alleghany  Traction  Co. 

Central  Traction  Co. 
Duquesne  Traction  Co. 
Pittsburgh  Traction  Co. 
Pittsburgh,  Alleghany  &  Manchester  Traction  Co. 
Second  Avenue  Traction  Co. 

DUES  UNPAID 
Detroit,  Mich.,  Wyandotte  &  Detroit  River  Railway  Co.  ..  .  $25.00 
Great  Falls,  Mont.,  Great  Falls  Street  Railway  Co   50.00 

Kalamazoo,  Mich.,  Citizens'  Railway  Co   50.00 
Lock  Haven,  Pa.,  Lock  Haven  Traction  Co   25.00 
Newburyport,  Mass.,  Newburyport  &  Amesbury  Ry.  Co....  50.00 
Oil  City,  Pa.,  Oil  City  Railway  Co   25.00 
Steelton,  Pa.,  Middletown,  Highspire  &  Steelton  Railway.  .  50.00 
West  Superior,  Wis.,  Superior  Rapid  Transit  Co   50.00 

$325.00 

SPACE,  CONVENTION   1897,  UNPAID 

Diamond  Truck  &  Car  Gear  Co.,  New  York  $60.00 
Graham- Woodward  Equipment  Co.,  New  York   10.00 
D.  H.  Long,  Buffalo   5.00 
Skeen  Electric  Signal  Co.,  St.  Louis   20.00 

$95.00 

IN  MEMORIAM 
O,  for  the  hour  of  rest. 

When  I  shall  lay  my  weary  head  beneath  the  sod — 
My  spirit  to  ascend  to  the  presence  of  its  God, 

And  dwell  among  the  bless'd! 
J.  A.  Stratton,  secretary  and  treasurer,  Birmingham  Railway  & 

Electric  Company,  Birmingham,  Ala.,  Feb.  27.  1898. 
Reuben  F.  Baker,  president,  Columbia  City  Railway  Company, 

Washington,  D.  C,  March  23,  1898. 
Frank  S.  Stevens,  Globe  Street  Railway  Company,  Fall  River, 

Mass.,  April  25,  1898. 
Morris  W.  Hall,  secretary,  Camden  &  Suburban  Railway  Com- 

pany, Camden,  N.  J..  May  3,  1898. 
Charles  B.  Pratt,  president,  Worcester  Consolidated  Railway 

Company.  Worcester,  Mass.,  May  9,  1898. 
Julius  S.  Grinnell,  general  counsel,  Chicago  City  Railway  Com- 

pany, Chicago,  Hi.,  June  8,  1898. 
M.  W.  Squires,  ex-superintendent.  North  Chicago  Street  Rail- 

way Company,  Chicago,  111.,  June  20,  1898. 
C.  B.  Reavis,  secretary  and  treasurer,  Augusta  Railway  Com- 

pany, Augusta,  Ga.,  Aug.  5,  1898. % 
Air.  Radel  ( Xew  Brunswick). —  1  move  that  the  report 

of  the  secretary  and  treasurer  be  received  and  adopted. 
Carried. 

The  President. — We  will  now  take  up  the  committee  re- 

ports. The  first  paper  is  on  "Comparative  Earnings  and 
Economy  of  Operation  Between  Single  and  Double-Truck 

Cars  for  City  Use,"  by  Richard  McCulloch,  electrical 
engineer,  Cass  Avenue  and  Citizens'  Street  Railway  Com- 

pany, St.  Louis,  Mo. 
Mr.  McCulloch  read  the  paper,  which  will  be  found  on 

another  page. 

Mr.  McCormack  (Brooklyn). — Mr.  McCulloch  states  in 
the  paper  that  with  the  use  of  double-truck  cars  it  would 
be  possible  to  lengthen  out  the  headway.  I  wish  to  state 
that  on  our  heavy  lines  we  have  had  between  three  and 
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four  hundred  double-truck  cars,  and  in  not  a  single  in- 
stance have  we  been  able  to  lengthen  out  the  headway. 

The  double-truck  cars  increase  the  patronage  to  such  an 
extent  that  we  have  had  to  shorten  the  headway.  One 
thing  more,  and  that  is,  when  it  comes  down  to  standing 
loads  and  moving  crowds  yesterday  (Labor  day)  I  noticed 
on  the  cars  seating  forty  passengers  going  to  Coney  Island 
that  the  average  was  sixty-five  on  the  register.  With  a 
double-truck  car,  and  a  seating  capacity  of  sixty,  it  is  noth- 

ing unusual  to  see  128  and  130  on  the  register;  so  you  can 

see  when  you  want  to  move  large  crowds,  what  the  differ- 
ence is  with  the  double-truck  car  compared  with  a  single- 

truck  car.  There  are  178  double-truck  cars  running  in  the 
service  on  one  line,  and  you  can  imagine  what  the  travel 
is  on  that  line. 

Mr.  Dimmock  (Council  Bluffs). — What  is  the  headway? 
Mr.  McCorrriack. — The  headway  on  the  Court  Street 

line  running  from  New  York  direct  to  Coney  Island,  'is less  than  a  minute.  On  the  Third  Avenue  line  it  is  three 

minutes  nearly  all  day,  and  part  of  the  time  two  minutes. 

The  headway  from  Sixty-fifth  Street  to  Coney  Island  where 
all  the  Coney  Island  cars  converge  is  about  twenty  sec- 
onds. 

Mr.  Sloan  (Chicago). — The  double-truck  cars  are  cer- 
tainly coming  into  practice  and  favor,  and  it  seems  to  me 

the  main  question  is  the  question  of  traction.  I  have  had 
no  experience  with  double-truck  cars,  and  I  would  like  to 
know  whether  anyone  who  has  had  experience  with  them 

knows  anything  about  the  motors  when  four  motors  in- 
stead of  two  have  to  be  used  to  get  the  maximum  traction. 

It  is  a  subject  we  should  know  more  about,  because  in 
the  use  of  the  double-truck  cars  we  are  replacing  the  two 
motors  with  four. 

Mr.  Beggs  (Milwaukee).— I  think  Mr.  McCulloch  has 
so  thoroughly  presented  the  case  that  there  is  very  little  to 
be  said  upon  it,  particularly  in  behalf  of  the  plaintiff.  I 

do  not  think  that  the  writer  of  the  paper  evinced  any  par- 
tiality as  between  a  single  and  double-truck  car;  but  it  is 

very  evident  in  what  direction  the  sympathies  of  the  writer 
of  the  paper  lie.  In  the  city  of  Milwaukee  we  have  for 

three  vears  been  experimenting  practically  with  the  ad- 
vantages and  disadvantages  of  single  and  double-truck 

cars.  In  1896  there  were  out  upon  the  system  twenty 
double-truck  cars  with  maximum  traction  trucks.  These 
cars  were  equipped  with  eighteen  double  seats  seating 

thirty-six  persons.  A  year  ago,  the  early  pait  of  1897,  in 
view  of  our  experience  of  a  year  in  the  use  of  the  cars,  we 
enlarged  somewhat  upon  them,  improved  the  trucks  to 
some  extent,  we  thought,  by  abandoning  the  maximum 
traction  truck  and  so  building  the  frame  of  the  car  as  to 
in  that  way  obviate  what  had  been  with  us  a  very  serious 
difficulty,  namely,  the  forward  wheels  leaving  the  rail.  We 
use  30-in.  wheels  to  accomplish  it.  We  increase  the 
length  of  the  car  and  seat  forty  passengers,  by  placing  in 
double  seats.  During  the  present  year  we  have  been  ben- 

efitted by  our  experience  still  further,  and  have  increased 
the  length  of  the  body  and  enlarged  the  seating  capacity 
without  increasing  at  all  the  overall  length,  which  is  41  ft. 
over  bumpers.  We  maintain  virtually  the  same  size  of 
platform  so  far  as  the  accommodations  to  passengers  is 
concerned  in  crowds,  by  increasing  the  length  of  the  body 
1  ft.,  slightly  moving  the  seats  together  and  reducing  the 
amount  of  the  bumper  in  front  of  the  dash,  so  that  with 
our  present  car,  so  far  as  our  service  is  concerned,  there  is 

little  left  to  be  improved.  We  seat  forty-four  passengers, 
having  twenty-two  seats. 

Of  course  the  question  as  to  the  use  of  the  double-truck 
car  is  determined  by  local  conditions.  For  the  climate  of 

Milwaukee  our  double-truck  cars  are  a  necessity  to  a  great 
extent.    Because  of  the  large  open  spaces  and  our  short 

summer  season,  it  is  almost  impracticable  to  maintain  the 

duplicate  equipment  necessary  for  summer  and  winter  ser- 
vices. I  do  not  know  anyone  now  in  the  service  of  the 

company  who  has  not  been  converted  to  the  use  of  the 
double-truck  car,  and  we  have  arrived  at  a  standard.  There 
aie  many  reasons  existing  with  us  for  the  adoption  of  a 
standard  car,  as  the  short  summer  season  and  the  likeli- 

hood of  chilling  winds  coming  up  and  cold  rains  at  any 
time  in  the  warmest  days  of  summer.  We  have  now  a  car 
that  suits  us  twelve  months  in  the  year.  We  have  not  had 

any  difficulty  with  the  matter  of  traction.  We  use  a  33-in. 
wheel  in  our  present  equipment;  we  are  having  built  and 
still  maintain  only  a  distance  of  32  ins.  from  the  rail  to  the 
bottom  of  the  sill,  and  that  was  one  of  the  difficulties  we 
had  to  overcome.  We  did  that  by  giving  considerable 
attention  to  the  matter  of  the  construction  and  framing 

of  the  car  to  permit  the  33-in.  wheel  to  readily  pass  around 
our  shortest  curves.  We  are  so  thoroughly  convinced  as 

to  the  advantages  of  the  double-truck  car  that  we  are 
gradually  permitting  all  our  single-truck  cars  to  be  worn 
out  and  scrapped  as  their  life  is  brought  to  an  end. 
We  have  found  that  the  use  of  double-truck  cars 

has  greatly  increased  the  traffic;  in  other  words,  the  peo- 
ple would  wait  for  double-truck  cars  on  certain  lines.  We 

are  compelled  to  place  some  of  the  single  equipment  on  at 
times,  but  where  the  two  types  of  cars  are  run  on  the  same 

lines  the  people  still  wait  for  the  double-truck  car,  for  the 
reason  that  the  riding  is  much  more  comfortable.  Our 
double-truck  cars  on  our  lines  ride  almost  as  smooth  as  a 
Pullman  sleeper.  That,  of  course,  depends  largely  on  the 
character  of  the  track ;  but  on  a  large  portion  of  our  lines, 
particularly  on  those  lines  where  we  are  putting  on  the 
heavy  equipment,  we  are  having  the  connection  between 
the  rails  cast-welded  at  the  joints.  We  are  doing  away 
with  the  rocking  and  pitching  motion  of  the  car,  and  by 
the  use  of  the  double  truck  are  enabled  to  make  much 

higher  speed,  and  that  is  the  tendency  of  roads  all  over  the 
country.  We  have  to  make  higher  speeds.  We  brought 
our  averages  up  within  two  years  certainly  a  mile  an  hour. 
Our  average  speed  now  is  somewhat  in  excess  of  9  miles 
per  hour.  We  would  not  be  able  to  do  that  with  a  single- 
truck  car,  because  of  the  oscillating  motion  and  liability 
of  the  pitching  to  displace  the  trolley  wheel,  whereas  with 
the  double-truck  cars  we  seldom  have  such  an  experience. 

As  to  wear  and  tear,  we  believe  the  weight  of  evidence 
is  in  favor  of  the  double-truck  car.  While  we  have  double 
the  number  of  trucks  and  double  the  number  of  wheels 

to  maintain,  the  blow  on  the  wheel  at  crossings  and  special 
work  is  so  much  easier  that  it  does  not  wear  the  trucks 

nearly  so  much,  and  we  find  that  our  repairs  of  springs  is 

possibly  75  per  cent  less  on  the  double-truck  cars  than  on 
the  single-truck  cars.  We  have  been  able  to  increase  our 
headway  on  most  of  the  lines  on  which  we  have  placed 
double-truck  cars.  In  other  words,  we  try  to  regulate  the 
headway  of  the  double-truck  cars  to  meet  the  general  con- 

ditions during  the  larger  portion  of  the  day;  and  during 
the  rush  hours  of  the  morning  and  evening,  particularly 
in  the  evening,  we  either  shorten  the  headway  one-half  or 
throw  in  intermediate  cars,  but  still  maintaining  the  reg- 

ular headway  of  the  regular  equipment  of  the  line.  So  far 
as  the  city  of  Milwaukee  is  concerned,  we  are  very  strongly 
impressed  with  the  very  great  advantages  of  the  double- 
truck  car,  many  of  which  have  been  referred  to  indirectly 
in  Mr.  McCulloch's  able  presentation  of  the  case,  and  we 
experience  other  advantages,  which  are  governed  by  local 
conditions,  and  would  not  apply,  possibly,  in  all  cities  even 
of  the  same  population. 

A  question  was  asked  as  to  the  four-motor  equipment. 
I  might  say  that  during  the  present  year  we  have  had 
constructed  ten  interurban  cars,  running  between  Mil- 
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vvaukee  and  Waukesha  Beach,  and  the  city  of  Waukesha, 

a  distance  of  26  miles,  or  slightly  mure.  These  cars  were 

carefully  constructed  after  complete  investigation  and  the 

possession  of  all  information  we  could  get  from  electrical 

engineers.  Based  on  this  and  our  own  experience  and 

judgment,  we  have  equipped  them  with  four  G.  E.  1000 
motors,  geared  to  26  miles  per  hour,  with  40,000  lbs. 
load.  Our  double-truck  cars  are  possibly  the  heaviest  in 
use  anywhere  in  the  United  States.  They  weigh  about 
35,000  lbs.  With  these  four-motor  equipments  we  have 
no  trouble  whatever  from  lack  of  traction,  and  we  are  be- 

ginning to  believe  that  in  the  very  near  future  it  will  be 
advantageous  for  us  to  equip  all  the  double  cars  with  four 
motors.  We  have  some  grades  which  we  climb  with  our 

double-truck  cars,  using  33-in.  wheels,  running  up  as  high 
as  6  and  7  per  cent.  They  do  it  with  a  little  difficulty  at 
certain  times,  and  under  certain  conditions  of  rail  and 

weather;  but  with  our  four-motor  equipments  we  usually 
have  no  difficulty  whatever  in  climbing  the  grades  and  in 
getting,  we  believe,  very  superior  service. 

I  think,  Mr.  Chairman,  that  the  case  of  the  plaintiff, 

which  Mr.  McCulloch  has  been  pleased  to  term  the  double- 
truck  car,  was  so  ably  presented  in  his  paper  that  it  does 
not  need  any  other  advocate  for  it,  but  I  should  rather 
have  denominated  the  double-truck  car  the  defendant,  be- 

cause there  have  been  so  many  attacks  made  upon  it.  I 
can  only  say,  so  far  as  we  are  concerned  in  the  city  of 
Milwaukee,  that  the  double-truck  car  has  come  to  stay. 
The  character  of  the  population  you  are  serving  has  much 
to  do  with  the  discrimination  that  is  shown  in  the  selection 

of  a  car  to  ride  in.  Some  sections  of  the  city  do  not  pay 
much  attention  to  it,  and  there  are  other  sections  that  dis- 

criminate, and  just  as  we  regard  the  pleasure  and  com- 
fort of  the  riders,  we  find  the  traffic  increases  on  those 

lines.  We  have  what  we  might  call  a  mechanic  district 
in  our  city,  which  uses  our  Third  Street  line,  which  was 
equipped  during  the  present  year,  and  there  is  a  marked 
increase  on  that  line.  I  might  say,  as  indicating  the 
economy  of  the  double  truck,  that  on  certain  lines  equipped 

two  years  ago  with  the  double-truck  cars  we  had  pre- 
viously maintained  a  headway  of  4.7  minutes,  and  by  the 

use  of  the  double-truck  car  and  the  greater  speed  obtained, 
together  with  the  greater  number  of  passengers  accom- 

modated, on  this  line  running  through  the  better  portion 
of  the  city,  we  have  been  able  to  gradually  lengthen  out  the 
headway  to  six  minutes,  without  any  complaint  from  our 
patrons.  You  can  readily  understand  what  that  means 
in  reduced  equipment.  Quite  tecently,  within  the  last 
three  months,  by  a  further  increase  in  the  speed,  on  a  long 
line — our  policy  is  to  run  long  lines  from  one  extreme  of 
the  city  to  the  other,  for  the  comfort  of  the  passengers  and 
to  avoid  transfers — we  have  recently  cut  off  another  car 
and  still  maintain  the  headway  at  six  minutes,  by  increas- 

ing the  speed  and  making  the  trip  in  ninety  minutes  in- 
stead of  ninety-six  minutes.  I  might  say  that  in  the  same 

way,  on  the  Third  Street  line,  the  line  last  equipped,  we 
hope,  by  the  increased  speed  we  will  be  able  to  maintain 
and  by  the  use  of  these  double  truck  cars,  we  shall  be  able 
to  take  off  two  of  the  sixteen  cars  on  the  line  and  reduce 

the  number  to  fourteen.  This  is  one  of  the  very  great 
economies  which  we  are  realizing  throughout  the  system 
by  the  use  of  these  double-truck  cars.  We  are  able  to  run 
at  very  high  speeds  on  our  line  from  Milwaukee  to  Wau- 

kesha with  these  double-truck  cars,  whereas  with  a  sine-le- o 
truck  car  it  would  be  hazardous  to  run  the  car  at  such 
speeds,  and  they  could  not  be  kept  on  the  track.  The  ex- 

perience of  the  city  of  Milwaukee  is  strongly  in  favor  of  the 
double-truck  car.  The  latest  improved  truck  permits  us 
to  use  the  33-in.  wheel  with  the  same  facility  as  the  30-in. 
wheel ;  that  is,  there  is  no  greater  height  from  the  rail,  and 

I  think  as  soon  as  our  necessities  are  known  the  manu- 
facturers of  trucks  and  cars  will  accommodate  themselves 

lo  the  new  conditions  and  many  obstacles  will  be  over- come. 

The  secretary  read  a  letter  from  Henry  M.  Watson,  pres- 
ident of  the  Buffalo  Railway  Company,  regretting  his  in- 

ability to  be  present  at  the  meeting  on  account  of  sickness. 
Mr.  Kelly  (Columbus). — It  has  been  suggested  that  all 

the  members  of  the  association  who  were  present  at  the 
organization  of  the  association  in  Boston  in  1882  will  rise. 

Messrs.  W.  Worth  Mean,  St.  Joseph,  Mich.;  George  B. 
Kerper,  Dayton,  Ohio,  and  Julius  E.  Rugg,  Boston,  were 
the  only  members  present  who  had  attended  the  organiza- 

tion meeting. 

The  president  announced  that  he  had  received  letters 

from  ex- 1 'residents  Thomas  Lowry,  Henry  C.  Payne  and 
H.  H.  Littell,  expressing  their  intention  of  attending  the 
convention. 

The  meeting  then  adjourned. 

WEDNESDAY'S  SESSION 

President  Lang  called  the  meeting  to  order  at  10:30 
A.M.,  and  announced  that  the  first  paper  of  the  session 

would  be  that  on  "  Carrying  the  United  States  Mail  Matter 
on  Street  Railways  "  by  Mr.  W.  S.  Dimmock,  general 
superintendent,  Omaha  &  Council  Bluffs  Railway  and 
Bridge  Company,  Council  Bluffs,  Iowa.  This  paper  is 
given  on  another  page. 

Mr.  Sergeant  (Boston). — I  heartily  endorse  all  the 
writer  has  said. 

In  1895  our  company  in  Boston  was  approached  by  the 
Post  Office  Department  to  see  what  could  be  done  in  the 
establishment  of  a  trolley  mail  service,  but  as  the  writer  of 
the  paper  has  said,  there  was  not  sufficient  money  available 
for  the  purpose,  except  some  funds  left  over  from  the 

"  wagon  fund.  "  We  undertook  to  inaugurate  the  service, and  take  what  revenue  might  be  gotten  by  a  transfer  from 
this  fund,  as  a  test  of  the  feasibility  of  the  scheme.  This 
was  the  first  city  in  which  the  trolley  mail  cars  were  han- 

dled in  the  same  manner  as  the  steam  railway  mail  cars, 
that  is,  with  a  messenger  and  clerks  to  assort  the  mails  on 
the  car.  We  began  in  1895  with  seven  mail  cars  which  we 
equipped,  and  for  the  information  of  the  Association.  I 
will  present  a  memorandum  which  I  have  concerning  our 
trolley  mail  cars. 

Trolley  mail  cars  inaugurated  May  I.  1895. 
Night  service  inaugurated  June  3,  1895. 

Number  of  trips: 
Week-day.  Sunday.  Holiday. 

Started  with   43  18  18       12,670  trips  yearly. 
Same  year  inc.  to   43  20  20      130,000  miles  yearly. 
In  1896  inc.  to   47  20  20       14.315  trips  yearly. 
In  1897  inc.  to   47  19  21       15,409  trips  yearly. 
In  1898  inc.  to   47  19  21       15.517  trips  yearly. 

In  1898  mileage  will  be  upward  of  170.000  miles. 

There  were  originally  twelve  stations,  to  which  have 
been  added  one  at  Charlestown,  Jan.  1,  1897,  and  one  at 
Roxbury  Crossing,  Feb.  1,  this  year,  on  which  date  also  a 
pouch  service  was  established  between  Somerville  and 
West  Somerville.  Connections  have  always  been  made 
with  the  Boston  &  Albany  and  Providence  depots,  and  the 
Union  station.  Sixteen  men  are  constantly  employed, 
eight  conductors  and  eight  motormen.  Out  of  about  45,- 
000  trips  run  (to  Jan.  1,  1898)  there  were  360  failures  or 
irregularities,  or  about  0.8  per  cent,  and  that  was  almost 
wholly  due  to  the  snow  and  the  consequent  blockading  of 
teams  in  the  narrowest  streets. 

Seven  cars  handle  100,000  pieces  of  mail  daily.  The 
system  is  under  the  supervision  of  New  England  Superin- 

tendent of  Railway  Mail.  In  other  cities  the  trolley  and 
cable  service  is  under  control  of  the  local  postmaster  The 
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General  Superintendent  of  Railway  Mail  of  the  United 
States  in  his  report  for  1895,  says: 

"In  Boston,  by  reason  of  the  fact  that  the  street  ear  lines  are  all 
under  one  management,  we  are  able  to  move  mails  from  one 
suburb  to  another,  as,  for  instance,  from  North  Cambridge  and 
Cambridgeport  to  Brookline,  by  direct  transit;  the  mail  not  being 
compelled  to  pass  through  the  main  office.  There  is  probably  no 
city  in  the  country  where  the  benefits  of  this  service  will  be  as 
great  as  in  Boston,  with  its  densely  populated  suburban  districts, 
all  of  which  have  heretofore  been  more  or  less  restricted  in  their 
mail  accommodations  by  reason  of  their  mail  having  to  go 
through  the  city  post  office.  By  the  present  system  the  railway 

post  offices  centering  at  Boston  can  "pouch"  to  the  street  car lines  all  mails  for  suburban  points  reached  by  them,  and  the  street 
car  lines  in  turn  can  gather  up  all  the  mail  from  suburban  points 

and  pouch  it  direct  to  the  departing  trains  at  the  various  depots." 

The  first  practical  illustration  of  a  street  railway  post 

office  was  in  Boston.  Other  cities  had  street  railway  mail 

cars  first— St  Louis  and  Brooklyn,  where  the  mail  was 

simply  carried  in  bulk  and  delivered  the  same  as  if  by 

teams,  not  being  worked  in  transit — but  Boston  street 

railway  cars  were  the  first  to  be  patterned  after  steam  rail- 
way cars,  with  racks  and  all  appliances  for  working  the 

mails  in  transit;  transferring,  so  to  speak,  so  much  work- 

ing space,  and  clerks,  from  the  main  post  office  to  the 

post  office  on  wheels,thereby  losing  absolutely  no  time  in 

handling  matter,  and  enabling  the  business  man  to  get  his 

mail  early  in  the  morning  rather  than  late  in  the  afternoon, 

with  nearly  a  whole  day  saved  to  him.  One  car  is  equip- 

ped with  an  electric  cancelling  machine,  with  a  capacity 
of  2,000  cancellations  an  hour. 

Let  us  follow  a  car  to  North  Cambridge,  and  touching 

Park  Square,  Cambridgeport,  and  Cambridge  post  offices 

en  route.  Take  the  first  trip  in  the  morning,  where  the 

postal  clerk  receives  from  the  general  office  all  the  accumu- 
lations of  mad  which  arrive  during  the  previous  evening 

from  all  parts  of  the  country.  Upon  arriving  at  Park 

Square  station  (the  train  from  New  York  with  all  mail 
from  the  south  and  New  York  State  arrives  at  5:30),  this 

mail  is  delivered  direct  to  the  postal  car,  and  the  contents 

opened  by  the  clerk  and  assorted  for  the  carriers.  Upon 

the  arrival  of  the  car  at  Cambridgeport,  a  fifteen-minute 

run,  the  mail  for  that  station  is  about  all  ready  for  delivery 

to  the  carrier.  This  also  applies  to  Cambridge  and  North 

Cambridge.  Now  this  car  receives  all  mails  collected  at 

the  various  stations  and  assorts  it  in  the  car,  inward,  for 

all  outgoing  trains,  so  that  when  it  reaches  stations  en 

route,  or  Boston,  the  mail  is  all  ready  for  immediate  dis- 

patch. Each  car  handles  nearly  5,250,000  pieces  of  mail, 

or  a  total  of  36,561,170  pieces  for  the  seven  cars  in  a  single 
vear. 

I  thought,  Mr.  President,  that  these  facts  might  be  of  in- 
terest in  showing  that  the  mail  service  as  carried  on  here 

is  not  merely  a  transfer  from  a  station  to  the  post  office, 

which  method  we  investigated  and  decided  could  not  be 

done  to  advantage,  and  which  is  virtually  being  done  by- 
pneumatic  tube  service  here,  but  our  method  is  practically 

a  travelling  post  office,  and  each  car  is  practically 

a  branch  of  the  general  post  office  in  Boston,  which  re- 
ceives mail  from  the  trains  and  assorts  the  mail  and  gives 

it  to  carriers,  so  that  without  question  the  average  surbur- 
ban  mail  here  is  two  or  three  hours  earlier  in  its  delivery 
than  it  would  be  without  this  service. 

What  the  writer  of  the  paper  says  about  the  question  of 

compensation  I  think  is  very  true  and  important.  I  believe 

that  something  might  be  done  by  the  association.  We 
have  never  received  a  compensation  here  which  has  more 

than  paid  our  running  expenses.  I  think  that  any  rate  that 
should  be  fixed  in  an  arbitrary  manner,  so  much  a  car  mile 
for  carrying  the  mail,  is  entirely  unfair.  It  all  depends,  it 
seems  to  me,  on  the  conditions;  what  service  is  rendered, 

what  the  character  of  the  service  is,  whether  combined  with 

passenger  service  or  whether  it  is  done  with  independent 
cars,  and  what  the  local  conditions  of  expense  are.  For 
example,  1  know  that  there  are  some  street  railway  lines 
whose  gross  receipts  from  passenger  business  are  not  equal 
to  our  operating  expenses  for  conductors  and  motormen 
in  Boston.  I  have  no  hesitation  in  saying  that  the  average 
expenses  here  per  car  mile  for  conductor  and  motorman, 
run  to  about  7.5  cents.  The  hours  for  labor  are  ten 
hours  in  twelve,  fixed  by  law,  and  the  compensation  is 
$2.25  per  day,  and  30  cents  an  hour  for  trippers.  In  some 
other  cities  the  conditions  are  quite  different;  possibly 

they  pay  higher  wages.  On  the  other  hand  some  mail 
routes  are  one  straight  away  suburban  route  where  a  rate 
of  ten  cents  a  mile  would  be  a  good  one,  compared  with 
one  at  thirty  cents  a  mile,  where  the  conditions  are  like 
those  in  Boston. 

I  feel,  Mr.  President,  that  what  our  Congress  needs  is 
enlightenment,  that  it  does  not  comprehend  the  fact  that 
the  street  railway  service  is  better  than  the  steam  railway 
service,  and  is  of  a  different  character,  and  something 
which  is  such  a  public  benefit  that  it  would  be  a  pity  to 

have  it  stopped,  and  yet  which  is  something  we  cannot  af- 
ford to  keep  on  unless  we  are  properly  remunerated.  1 

am  not  without  hope  that  something  may  be  done  through 
our  association  by  getting  at  the  conditions  of  service 
through  the  secretary,  in  correspondence  with  different 
cities.  That  might  be  done  in  an  official  way  by  finding 
out  what  are  the  various  conditions  under  which  different 

roads,  which  are  members  of  our  association  are  carry- 
ing mail,  and  what,  if  anything  they  are  willing  to  do  in 

the  shape  of  concerted  effort  to  bring  these  facts  before  the 
members  of  Congress  who  have  to  deal  with  these  matters. 

Our  Post  Office  Department  is  like  all  Government  de- 
partments, it  only  sees  so  many  general  things,  and  not  all 

the  details  that  go  to  make  up  expenses  and  perfect  service, 
but  I  believe  the  authorities  mean  to  be  fair,  and  if  the  true 
facts  are  put  before  them  we  shall  probably  be  able  to  get 
a  reasonable  compensation  for  this  service.  I  am  obliged 
for  the  opportunity  of  saying  a  few  words,  and  hope  that 
some  action  will  be  taken  by  the  association  that  will 
benefit  us. 

Mr.  Beggs  (Milwaukee). — I  have  listened  to  the  paper 
which  has  been  read  with  a  great  deal  of  interest,  more  par- 

ticularly in  view  of  the  fact  that  the  Milwaukee  Company 
at  the  present  time  is  going  through  the  preliminary 
stages  of  establishing  a  mail  service  upon  our  lines  which 

up  to  this  date  has  not  been  instituted,  not  even  to  the  ex- 
tent of  carrying  the  pouch. 

I  may  say  for  myself  that  I  have  not  been  enthusiastic 
over  it,  because  of  the  fact  that  it  did  not  seem  to  promise 
a  profit,  and  I  think,  as  has  been  truly  said  in  the  paper, 

that  the  amount  of  protection  that  the  various  roads  ex- 
pected when  they  were  established  as  mail  routes,  has  not 

been  of  the  advantage  to  them  that  they  hoped,  and  it  was 

because  of  the  advantage  that  many  of  these  roads  expect- 
ed to  derive  by  carrying  the  mail,  that  they  fixed  an  en- 

tirely inadequate  rate  of  compensation  to  be  paid  by  the 
Government.  The  Government  took  the  rate  of  compen- 

sation established  on  the  first  few  roads  upon  which  mail 

was  carried,  and  attempted  to  fix  that  as  the  basis  of  com- 
pensation to  all  roads  whose  services  they  require.  I  had 

presented  to  me  by  the  post  office  officials  at  Milwaukee, 
the  report  of  the  second  assistant  Postmaster  General, 
in  which  I  found  that  there  had  been  paid,  not  sixteen  cents 

per  mile,  but  in  many  cities,  as  shown  by  the  report  for  the 

year  1896,  about  eleven  cents  per  mile  for  postal  car  ser- 
vice, or  an  amount  considerably  below  that  which  it  costs 

to  operate  a  car  over  the  line,  and  yet  that  car  is  supposed 
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to  be  given  the  right  of  way  at  all  times  in  order  to  make 
the  service  satisfactory.  In  making  inquiries  about  this 
matter  I  found  that  the  wagon  service  was  costing  nearly 
double  what  they  expected  to  obtain  a  very  much  superior 
service  for;  and  it  seems  to  me  that  it  is  high  time  that  this 

association  in  its  capacity  as  such,  should  appoint  a  com- 
mittee to  take  this  matter  up  with  the  Government  and  es- 
tablish some  fair  basis  of  remuneration,  based,  as  Mr.  Ser- 

geant has  suggested,  upon  the  varying  conditions.  There 
are  kinds  of  service  that  could  be  given  in  one  city  that 
might  not  be  possible  in  another.  In  Milwaukee  we  could 

displace  the  wagon  service  because  we  control  the  en- 
tire street  railway  system,  and  on  account  of  the  peculiar 

location  of  the  various  lines,  reaching  to  all  the  suburbs 
and  running  directly  through  the  city,  east  and  west  and 
north  and  south.  They  propose  there  to  do  away  with 
much  of  the  carrier  collecting  service  by  having  districts 
in  certain  sections  of  the  city,  and  the  carriers  serving  as 
collectors  of  mails,  collecting  the  mail  in  certain  districts 
and  bringing  it  to  one  central  point  where  the  mail  car 
passed,  and  which  would  pick  it  up  periodically  throughout 

the  day,  thereby  reducing  the  number  of  collectors  re- 
quired. 

As  to  the  question  of  carrying  mail  pouches  on  the  regu- 
lar cars  of  the  system,  I  seriously  question  its  advisability. 

It  may  possibly  be  necessary  in  some  of  the  smaller  cities. 
I  am  free  to  say  for  the  Milwaukee  company  that  I  do  not 
favor  carrying  mail  pouches  on  platforms  of  our  cars.  The 
platforms,  as  we  all  know,  are  too  valuable  to  use  to  carry 
a  mail  pouch  at  three  cents  a  mile,  and  it  would  very 
greatly  inconvenience  the  patrons  of  the  line,  many  of 
whom  insist  on  using  the  platforms,  whether  you  like  it 
or  not.  It  seems  to  me  that  if  this  association  should  ap- 

point a  committee  to  take  th;s  matter  up  in  behalf  of  the 
street  railways  of  the  country,  that  committee  could  con- 

fer with  the  Government  officials  and  establish  some  fair 

basis  of  remuneration,  not  simply  for  the  purpose  of  having 
street  railways  established  as  mail  routes,  but,  as  in  the 
case  of  steam  railroads,  to  make  them  a  source  of  revenue 

and  profit.  I  think  now  is  the  proper  time  to  do  it,  because 

the  street  railway  mail  service  is  established  in  a  compara- 
tively small  number  of  cities.  I  understand  that  in  Cincin- 

nati, as  Mr.  Sergeant  has  stated,  the  cost  of  running  the 
mail  cars  is  about  what  is  received  from  the  Government, 

without  any  profit  or  compensation  for  the  wear  and  tear 
or  anything  of  the  kind.  I  think  the  suggestion  made  by 
Mr.  Sergeant  that  a  committee  of  this  association  should 
be  appointed  to  take  this  up  with  the  Government  for  the 

purpose  of  having  a  fair  rate  of  compensation,  is  an  excel- 
lent idea,  and  it  would  be  one  of  the  most  practical  things 

that  this  association  has  done  for  its  members  up  to  the 
present  time. 

Mr.  Farson  (Chicago). — I  have  been  impressed  with  this 
thoughtful  and  practical  paper  of  our  friend  from  Omaha. 
It  is  a  question  which  will  grow  upon  us  from  month  to 
month,  because,  as  has  been  stated,  this  service  is  just  in  its 
inception.  When  the  street  railway  mail  service  is  once 
started,  there  is  no  danger  of  going  back  to  the  old  system, 
because  the  people  will  insist  on  the  very  best  service  ob- 

tainable. It  is  especially  desirable  for  the  large  cities,  be- 
cause it  gives  a  man  an  opportunity  to  send  a  letter  in  the 

morning  and  hear  from  it  during  the  day,  so  that  im- 
mediate action  can  be  taken.  It  is  an  important  matter 

to  the  street  railway  interests,  for  the  reason  that  they 
should  be  reasonably  and  amply  compensated  for  all  the 
service  rendered.  The  suggestion  of  the  appointment  of 
this  committee  is  especially  in  point.  Such  committee 
could  be  appointed,  and  act  under  the  direction  of  the  ex- 

ecutive committee,  to  collate  from  the  different  members 

of  the  association  such  facts  as  may  be  necessary  for  them 
to  have.    By  acting  unitedly  we  can  secure  much  more 

forcible  and  intelligent  action.  I  would  therefore  move 
that  a  committee  of  five  be  appointed  by  the  chair  to  act 
under  the  directions  of  the  executive  committee,  and  com- 

municate with  the  different  members  of  the  association 

and  get  all  the  facts  before  them,  keep  the  association  ad- 
vised of  their  proceedings  and  that  they  have  authority  to 

confer  with  the  post  office  authorities. 
Mr.  Beggs  seconded  the  motion. 
Mr.  Robert  McCulloch  (St.  Louis). — I  would  state  for 

the  information  of  the  association  that  one  of  the  roads  in 
St.  Louis  made  a  contract  with  the  Government  to  carry 
the  mail  and  had  two  cars  built  especially  for  the  purpose. 
The  compensation  was  entirely  inadequate  for  the  service 
alone,  not  counting  the  investment  in  special  cars.  The 
company  expected  to  derive  a  benefit  by  being  able  to 
designate  its  road  as  a  United  States  mail  road,  and  had  the 

inscription  made  on  its  cars  "  U.  S.  Mail."  As  soon  as  the 
cars  appeared  on  the  streets,  at  the  suggestion  or  inter- 

ference of  somebody,  no  one  knows  whom,  the  Govern- 
ment required  the  sign  to  be  taken  off  all  the  cars. 

Mr.  Dimmock  (Council  Bluffs). — After  making  an  in- 
vestigation and  a  conference  with  a  number  of  Government 

officials,  I  think  the  secret  of  our  success  will  lie  in  acting 
together  as  a  body,  and  in  the  fact  that  we  are  not  post 
roads.  They  treat  us  now  as  they  would  a  contract  with 
an  individual,  and  if  the  committee  will  keep  that  point  in 
mind  it  is  in  our  power  to  dictate  to  them  the  terms  that  we 
will  make  instead  of  their  dictating  to  us.  That  point  is 
a  critical  one,  and  if  we  allow  the  present  rates  to  continue 
there  will  come  a  time  when  they  will  demand  of  us  to 
carry  the  mail  at  the  same  rates  as  they  pay  the  steam 
roads,  as  mentioned  in  the  paper,  and  that  point  should  not 

be  lost  sight  of.  It  is  the  most  vital  point  in  the  whole  sub- 

ject. 

Mr.  Payne  (Milwaukee). — Recently  I  had  an  interview 
with  some  of  the  department  officials,  the  Postmaster 
General  and  Assistant  Postmaster  General,  in  regard  to 
this  subject.  I  found  these  gentlemen  much  interested  in 
this  question,  but  the  difficulty  with  them  is  the  lack  of 
funds.  The  trouble  lies  back  of  the  department.  It  lies 
in  the  appropriation  available  for  this  purpose,  and  you  will 

have  no  difficulty  I  think  in  getting  a  reasonable  compen- 
sation from  the  departments  if  a  sufficient  appropriation 

is  made  by  Congress.  I  think  the  trouble  lies  largely  there, 
and  I  have  no  doubt  if  the  committee  from  this  asso- 

ciation will  take  the  matter  up  and  present  it  properly  to 
the  committee  on  appropriations  having  in  charge  the 
post  office  appropriation,  that  you  will  secure  a  very  large 
increase.  I  have  found  the  department  officials  willing  to 
investigate  the  situation  in  the  various  cities,  and  to  act  as 
far  as  the  means  at  their  command  will  allow,  and  I  have  no 
doubt  that  the  methods  proposed  will  be  the  proper  one? 
to  pursue.  But,  of  course,  it  will  require  the  committee 
selected,  if  they  hope  for  success,  to  visit  Washington  and 
press  the  claims  of  the  street  railroads  on  the  proper 

committees  of  Congress'  before  they  take  up  each  indi- 
vidual case  with  the  department.  I  am  thoroughly  in  ac- 

cord with  the  resolution,  but  the  committee  will  find  that 

they  have  more  to  do  than  gather  statistics  and  informa- 
tion. It  will  be  necessary  to  go  to  Washington  and  present 

the  case  to  the  proper  committee  of  the  House  of  Repre- 
sentatives. 

Mr.  Farson's  motion  was  then  put  to  vote,  and  carried: 
and  the  president  announced  that  he  would  appoint  the 
committee  later. 

The  President. — We  will  now  take  up  the  next  paper, 

"  Maintenance  and  Equipment  of  Electric  Cars  for  Street 

Railways,"  by  M.  S.  Hopkins,  electrician,  Columbus 
Street  Railway  Company,  Columbus,  Ohio.  The  secretary 
read  the  paper,  which  is  found  on  another  page. 

Mr.  Sloan  (Chicago). — The  main  points  in  the  paper  just 
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read  have  been  very  thoroughly  covered,  I  think,  but  there 
are  some  of  the  details  with  which  I  do  not  entirely  agree. 

For  instance,  the  gentleman  states  that  he  utterly  con- 
demns night  inspection.  With  us  night  inspection  works 

quite  satisfactorily  for  several  reasons ;  the  main  one  being 
that  we  change  our  brushes  every  night.  Every  motor 

brush  is  changed  each  night.  It  works  well  on  the  com- 
mutators and  results  in  very  little  burning  down  of  the 

commutators.  I  have  had  commutators  in  for  a  year  with 
not  %  in.  wear,  and  I  believe  it  is  entirely  due  to  the  fact 

that  we  change  the  brushes  every  night.  I  think  a  car  can- 
not be  overhauled  too  often.  With  us  it  goes  on  con- 

stantly. When  a  motor  comes  in  with  the  armature  burnt 
out,  the  truck  is  run  from  under  the  car,  and  another  truck 

already  prepared  is  run  in  to  take  its  place.  In  that  way 

we  inspect  our  trucks  frequently,  and  find  it  works  satis- 
factorily. 

Mr.  Hawken  (Camden,  Me.). — I  am  sorry  the  writer  of 
the  paper  is  not  here,  as  I  wish  to  ask  him  a  question  on 

an  important  point  in  regard  to  the  series  control  of  run- 
ning motors.  The  electric  people  have  always  advised  a 

certain  point  for  hill  climbing  and  efficiency  of  running  the 
motor,  and  it  has  been  stated  that  the  series  point  with  the 

fields  in  shunt  has  been  the  most  efficient  point.  One  ques- 
tion that  I  wish  to  ask  Mr.  Hopkins  is  that  I  notice  that 

the  rear  motor  on  this  point  does  about  all  the  work,  and 
the  forward  motor  does  very  little.  I  know  of  one  road  in 
particular  that  uses  this  point  very  largely,  and  they  have  a 
great  deal  of  trouble  burning  out  armatures.  I  should  like 
to  know  from  some  of  the  gentlemen  here  which  is  really 
the  most  efficient  point  in  running  the  motors  on  series 
connections.  I  have  made  it  a  point  for  climbing  hills  to 
use  the  last  notch  on  the  series  control  with  the  motors 

connected  in  series  parallel.  I  find  that  the  most  efficient 
point  to  run  them,  and  the  armatures  have  a  long  life. 

Mr.  McCormack  (Brooklyn). — If  there  are  no  further 
remarks  on  this  paper,  I  move  that  a  vote  of  thanks  be  re- 

turned to  Mr.  Hopkins  for  presenting  such  an  able  paper. 
I  learn  from  Mr.  Kelly  that  Mr.  Hopkins  was  unavoidably 
detained,  as  he  had  intended  to  be  present  and  read  his  own 
paper,  and  1  think  a  vote  of  thanks  should  be  tendered  to 
him. 

The  President.- — Mr.  W.  Caryl  Ely,  the  first  vice-presi- 
dent of  the  Street  Railway  Association  of  the  State  of  New 

York,  has  an  invitation  to  extend  to  this  association,  and 

he  will  now  be  given  an  opportunity  to  present  it. 
Mr.  Ely  (Niagara  Falls,  N.  Y.). — The  annual  convention 

of  the  New  York  State  Street  Railway  Association  will  be 
held  at  the  Manhattan  Beach  Hotel  next  Tuesday  and 
Wednesday,  and  in  behalf  of  that  association,  and  upon  the 
suggestion  of  Mr.  G.  Tracy  Rogers,  its  president,  I  take 
pleasure  in  presenting  the  invitation  of  that  association  to 
such  of  you  as  may  be  aide  to  do  so,  to  meet  with  that  as- 

sociation next  week,  and  in  that  cool  place,  amid  the  sing- 
ing of  the  murmuring  waves,  we  may  be  able  to  get  cooled 

off  after  the  fatigues  of  this  occasion. 
Mr.  Goff  (Fall  River). — I  move,  Mr.  President,  that  the 

thanks  of  the  association  be  extended  to  the  New  York- 
association,  through  Mr.  Ely,  for  their  very  kind  invitation 
to  meet  with  them  next  week.  Carried. 

The  President. — The  secretary  has  some  communica- 
tions in  regard  to  the  place  for  holding  the  next  conven- 

tion. 

The  secretary  read  letters  from  the  Detroit  Citizens' 
Street  Railway  Company,  the  Detroit  Electric  Railway 
Company  and  the  Fort  Wayne  and  Belle  Isle  Railway 
Company,  Detroit,  inviting  the  association  to  meet  in  De- 

troit next  year. 

Mr.  Holmes  (Kansas  City). — I  should  like  to  introduce 

Col.  Morse,  who  will  extend  an  invitation  to  this  conven- 
tion to  hold  its  next  meeting  in  Kansas  City. 

Mr.  Morse  (Kansas  City). — Mr.  Holmes  this  morning 
suggested  advantages  which  we  have  as  a  place  for  holding 
the  next  convention;  and  we  extend  a  most  hearty  invita- 

tion to  the  association  to  meet  there  in  1899.  We  trust  that 

the  invitation  will  be  favorably  considered  by  the  associa- tion. 

The  President. — These  invitations  will  be  received  and 
referred  to  the  Committee  on  Nominations  for  considera- 

tion. I  will  now  name  that  committee:  Mr.  W.  Worth 

Bean,  of  Michigan,  chairman;  Mr.  D.  G.  Hamilton,  of  Mis- 
souri; Mr.  E.  C.  Foster,  Massachusetts;  Mr.  W.  F.  Kelly, 

of  Ohio;  Mr.  J.  R.  Chapman,  of  Illinois;  Mr.  Henry  C. 

Payne,  of  Wisconsin,  and  Mr.  E.  H.  Davis,  of  Pennsyl- 
vania. 

The  secretary  announced  that  special  cars  would  be  in 

front  of  the  Hotel  Brunswick  at  2  o'clock  to  take  the  dele- 
gates to  the  wharf  to  board  the  steamer  at  2:30  P.M.  for 

Nantasket  Beach. 

Mr.  Kelly  moved  to  adjourn  until  9:30  o'clock  Thursday morning. 

THURSDAY'S  SESSION 
President  Lang  called  the  meeting  to  order  at  10:30 

A.M. 

The  President. — The  International  Association  of  Fact- 

ory Inspectors  is  now  in  session  at  the  House  of  Repre- 
sentatives. It  has  been  suggested  that  we  send  them  an 

invitation  to  attend  our  sessions  and  to  inspect  the  ex- hibits. 

Mr.  Robert  McCulloch  (St.  Louis).— Mr.  Chairman,  I 
move  that  such  an  invitation  be  sent.  Carried. 

The  President. — We  will  now  take  up  the  first  paper  on 

this  morning's  programme,  "  To  What  Extent  Should 
Street  Railway  Companies  Engage  in  the  Amusement 

Business,  "  by  Walton  H.  Holmes,  general  manager, 
Metropolitan  Street  Railway  Company,  Kansas  City,  Mo. 
Mr.  Holmes  read  the  paper  which  is  published  on  another 

page. 

The  President. — I  will  ask  Mr.  Wyman  to  open  the  dis- 
cussion on  this  paper. 

Mr.  Wyman  (New  Orleans). — Mr.  President,  at  your 
request  and  by  reason  of  my  desire  to  accede  to  the  same, 
rather  than  because  I  think  there  can  be  very  much  said 
that  will  not  to  a  certain  extent  traverse  the  grounds  that 
Mr.  Holmes  has  so  admirably  gone  over  in  his  paper,  I 

wish  to  perhaps  only  re-emphasize  some  of  the  points  that 
he  has  made,  and  I  do  so  very  willingly  because  I  have  had 
a  considerable  amount  of  experience  on  both  sides  of  this 
question.  I  have  always  believed,  and  was  very  positive  in 
my  belief  for  many  years,  that  a  strict  railroad  man  should 
stick  very  closely  to  his  line  of  work,  and  that  he  had  very 

little  freedom  or  time  for  going  into  the  amusement  busi- 
ness or  any  other  sort  of  business  that  was  not  intimately 

connected  with  the. daily  operation  of  his  cars,  the  manage- 
ment of  his  power  plant  and  that  style  of  business  and 

methods  that  pertain  specially  and  particularly  to  the  work- 
ing of  his  road.  Therefore  I  have  always  said,  keep 

out  of  it,  don't  go  into  the  establishment  of  parks  and  the 
engagement  of  actors  and  actresses,  musicians  and  all  that 
sort  of  thing;  do  not  establish  skating  rinks;  let  someone 
else  in  the  dramatic  line,  some  impresario  or  manager  do 
it.  If  you  do  it  at  all,  lease  it  out  to  him,  encourage  him  in 
some  wav,  but  do  not  manage  it  yourself  or  try  to  run  it. 

I  have  discovered,  however,  that  as  Mr.  Holmes  very 
truly  says,  local  conditions  affect  this  matter  to  a  very  large 
extent.  I  have  also  discovered  the  truth  of  the  old  adage 

that  if  you  want  a  thing  done  well  you  have  to  do  it  your- 
self, and  my  experience  with  the  persons  who  are  engaged 
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in  the  purveying  of  public  amusements  to  the  people  is 
that  they  are  not  altogether  the  most  reliable  people  in  the 
world,  and  that  it  is  a  pretty  good  thing  for  you,  if  you  want 
to  establish  amusements  upon  that  line,  to  take  them  under 
your  own  control  and  management. 

I  have  also  found  in  a  great  number  of  cities  where  I 

have  had  both  official  and  friendly  relations  with  the  com- 
pany and  its  representatives  that  this  promoting  of  amuse- 
ment enterprises  was  a  very  good  method  of  stimulating 

the  business  of  the  company.  Now  Mr.  Holmes  very 
rightly  says  that  it  was  a  proper  thing  for  the  street  railway 
companies  to  aid  in  the  development  of  the  municipal  im- 

provements like  public  parks,  etc.,  and  on  that  score  there 
is  a  philanthropic  and  humanitarian  work,  which  we  can 

do  in  this  matter  of  amusements,  especially  during  the  sum- 
mer seasons,  for  it  is  the  universal  custom  in  almost  all 

cities  to  close  the  theatres  and  places  of  amusement  during 
the  summer.  The  wealthier  classes  of  people  then  very 

often  to  a  large  extent  leave  the  city  for  some  summer  re- 
sort, and  the  other  class,  the  class  from  which  we  derive 

the  major  portion  of  our  income,  is  left  without  amuse- 
ments and  healthful  entertainments  and  pleasant  outing  re- 

sorts other  than  places  like  a  simply  plain  field,  or  in  many 
instances  a  pleasant  park,  but  they  want  something  more. 
Therefore,  on  the  humanitarian  side  of  the  question  we  can 

say  that  we  are  public  benefactors  by  furnishing  amuse- 
ment for  the  people. 

Further  than  this  it  has  not  been  in  some  cities  the 

custom  in  hot  weather  for  people  to  go  out  much  in  the 
afternoon  and  in  the  evening.  In  the  southern  cities  this  is 
particularly  true.  With  the  sun  beating  down,  fairly  warm, 
but  not  so  warm  as  you  have  it  here  in  the  north  even,  we 
find  that  our  people  do  not  go  out  in  the  day  time,  and  they 

were  not  accustomed  as  a  rule  to  go  out  much  in  the  even- 
ing; instead  they  visited  from  door  to  door,  neighbor  to 

neighbor,  sitting  on  the  galleries,  as  we  call  them  in  our 
country,  and  getting  cool,  and  not  getting  out  circulating 
about  very  much.  Now  we  of  the  southern  land  have  been 
trying  to  replace  this  practice  with  what  we  thought  was 
better  for  them  and  incidentally  for  us,  and  we  have  pro- 

vided in  quite  a  large  number  of  the  southern  cities,  places 
of  amusement,  with  music  and  attractions  of  one  sort  and 
another,  by  which  we  have  cultivated  to  quite  an  extent  the 

outgoing  of  the  people  in  the  evening.  That  local  condi- 
tion may  not  prevail  in  many  cities,  but  it  exists  with  us. 

We  have  found  in  the  last  two  or  three  years,  by  having 
some  of  the  resorts  such  as  have  been  mentioned,  open  in 
the  evening,  with  music  and  attractions,  the  people  are 

commencing  to  go  out,  and  travel  has  been  greatly  in- 
creased. Therefore  upon  that  line  wherever  a  habit  of  in- 

sularity on  the  part  of  the  people  exists,  these  amuse- 
ment resorts,  if  well  conducted,  clean  and  pure  in  all  their 

surroundings  and  in  what  is  presented,  will  surely  cultivate 
travel. 

Now  so  far  as  the  congestion  of  travel,  which  Mr. 
Holmes  speaks  of,  on  my  particular  line  is  concerned,  I  do 
not  think  that  I  fear  that  to  a  great  extent.  We  are  always 
willing  to  have  a  good  deal  of  congestion  in  running  a 
street  railroad.  It  is  always  to  be  remembered  that  if  a  re- 

sort at  the  end  of  some  particular  line  congests  the  travel 

upon  that  line,  for  the  time  being,  in  a  great  many  in- 
stances we  use  that  line  as  a  feeder  to  the  others.  In  one 

city  with  which  I  am  familiar,  there  is  one  line  at  the  ter- 
minus of  which  is  a  resort  of  this  character;  but  while  the 

cars  are  leaving  at  a  minute  or  half  minute,  and  sometimes 
twenty  seconds  headway  upon  that  line,  when  it  reaches 
the  central  part  of  the  city  the  people  immediately  disperse 
to  the  other  lines  and  the  other  lines  get  a  large  benefit 
therefrom.  Fortunately  the  transfer  system  is  not  so  ex- 

tensively used  as  to  preclude  the  other  lines  from  getting 
some  revenue.    To  that  I  think  very  often  the  congestion 
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which  we  suggested  as  being  possibly  injurious  is  not  so 
harmful  as  one  might  think.  Further  than  that  the  con- 

stant keeping  before  the  people  of  a  suggestion  of  pleasure, 
or  interest,  or  something  to  amuse,  of  something  to  relieve 
the  tedium  of  business  is  a  most  beneficial  thing. 

One  thing  we  must  always  remember,  that  is  that  street 
railroad  riding  is  after  all  a  habit.  As  a  habit  it  is  growing. 
We  can  all  look  back  a  few  years,  when  general  riding  was 
not  so  usual,  when  people  walked  a  little  more  than  they 
do  now,  when  we  sent  out  messages  not  by  telephone  but 

by  messenger,  and  he  walked.  Now  all  these  different  im- 
provements that  we  are  introducing  in  the  way  of  finer 

cars,  of  higher  speed,  of  better  facilities  and,  last  of  all, 
amusements,  perhaps  one  of  the  most  recent  inovations, 
mean  a  constant  tendency  to  increase  the  habit  of  street 
car  riding;  and  I  believe  that  anything  that  has  that  trend 
and  tendency  is  certainly  very  beneficial. 

As  regards  the  detail  of  these  things,  we  might  discuss 
them  ad  libitum,  as  to  how  they  should  be  conducted,  etc., 
but  that  is  mechanical,  and  will  easily  suggest  itself  to  the 
mind  of  almost  any  manager.  The  main  question  is,  does 
it  pay  ?  I  think  it  does,  and  for  reasons  I  have  suggested. 
(  \pplause). 

Vice-President  Ely. — Are  there  not  some  other  members 

present  who  will  discuss  Mr.  Holmes'  paper  ?  The  con- 
vention would  be  very  glad  to  hear  from  them. 

Mr.  Davis  ( Williamsport). — I  ask  if  there  are  any  roads 
which  keep  their  statistics  concerning  their  amusement 

business,  separate  and  apart  from  their  general  busi- 
ness, showing  exactly  the  amount  of  their  travel  which 

is  due  as  near  as  they  can  tell  to  the  amusement  feature  of 
their  business.  The  experience  in  Pennsylvania  among 

the  small  parks  is  that  the  profits  derived  from  the  amuse- 
ment business  is  not  in  proportion  to  the  risk  of  the  money 

spent,  and  in  quite  a  majority  of  places  the  rule  is  that  it  is 
almost  impossible  for  the  manager  to  separate  the  hot 
weather  travel  on  amusement  lines  from  the  travel  due  to 

the  entertainment  or  park  itself. 

Mr.  Holmes  (Kansas  City). — I  will  say  that  as  far  as 
Kansas  City  is  concerned,  where  we  have  the  out-of-town 
parks,  we  have  kept  careful  records  of  the  business,  be- 

cause we  sell  tickets  to  the  park,  and  1  would  be  glad  to 
talk  that  over  with  anybody  or  send  him  information.  I 

recently  received  a  letter  from  Mr.  Goodrich,  of  Minne- 
apolis, who  has  a  great  deal  of  experience  in  the  railroad 

business,  and  especially  in  the  matter  of  parks.  At  Lake 
Harriett  they  have  a  nice  pavilion,  and  they  are  relieved  of 
the  expense  of  maintaining  the  park  entirely,  and  Mr. 
Goodrich  is  firmly  of  the  opinion  that  it  does  not  pay  their 
company  to  employ  a  band  of  music  or  any  other  attraction 
for  that  park.  I  can  easily  understand  why  it  would  not 
because  in  our  northern  cities,  and  Kansas  City  is  almost 
one,  as  compared  with  New  Orleans,  our  summer  season 

only  lasts  probably  two  and  a  half  months,  and  we  are  com- 
pelled to  depend  upon  the  weather  for  our  business.  If 

the  nights  are  cool  travel  is  very  light. 
Speaking  for  Kansas  City,  I  am  convinced  that  we  had 

better  let  the  city  furnish  the  parks  and  we  contribute  to- 
wards the  music  and  attractions  in  the  park.  The  real 

difficulty  in  establishing  public  parks  in  Kansas  City  was 
due  to  the  fact  that  the  street  railroad  companies  had  been 
quite  liberal  in  providing  parks.  The  people  expected  the 
companies  to  do  it,  and  it  is  hard  to  overcome  that  feeling. 
The  people  would  say,  what  is  the  use  of  our  being  taxed 
with  a  lot  of  parks  and  their  maintenance,  when  the  street 
railroad  people  will  do  it  ?  But  these  conditions  are 
changed.  We  now  have  a  beautiful  system  of  parks  laid 
out  for  our  city,  and  the  company  looks  forward  to  great 
pleasure  travel,  contributing  something  to  their  support 
in  the  way  of  amusement. 

Mr.  Beggs  (Milwaukee). — I  quite  agree  with  the  general 
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trend  of  Mr.  Holmes'  paper.  In  our  own  experience  for 
some  years,  we  have  in  the  public  parks  of  the  city  band 
concerts  of  which  the  street  railroad  company  paid  the  en- 

tire expenses,  the  city  having  no  fund,  as  is  the  case  in 

many  cities.  I  thoroughly  agree  with  that  form  of  enter- 
tainment, and  in  behalf  of  our  company  we  have  a  standing 

offer  to  duplicate  any  amount  of  money  expended  by  the 
city,  or  raised  by  public  spirited  citizens  for  the  purpose  of 
giving  music  in  the  parks.  Our  experience,  however,  for 
two  years  was  that  where  we  paid  the  entire  expense,  as  we 
did,  taking  the  daily  receipts  of  the  particular  lines  leading 
to  the  resorts  in  which  these  entertainments  were  provided 
at  the  sole  expense  of  the  company,  that  we  never  got  back 

at  the  outside  more  than  seventy-five  cents  for  each  dollar 
spent.  While  we  seemed  to  have  an  increase  of  gross  re- 

ceipts, which  increased  our  gross  receipts  tax  likewise,  and 
made  us  seem  to  be  doing  an  abnormal  business,  so  far  as 
dollars  and  cents  left  in  our  treasury  went,  we  were  the 
losers. 

I  am  glad  to  hear  this  question  discussed  at  this  time, 
because  we  are  having  urged  upon  us  now,  by  individuals, 
a  scheme  by  which  we  would  be  called  upon  to  put  up  a 
large  amount  of  money  for  the  parks  by  maintaining 
special  amusements  of  this  kind.  From  my  experience  and 
observation  in  various  cities,  I  do  not  believe  that  it  pays 

a  street  railway  company  to  go  into  the  amusement  busi- 
ness. I  think  there  is  a  great  deal  of  misapprehension 

many  times  as  to  the  manner  in  which  this  money  is  spent, 
by  concentrating  all  the  energies  in  this  direction  in  one 
particular  point  of  the  city,  and  giving  amusements  at  that 
place.  They  fail  to  recognize  that  much  of  the  money 
spent  there  might  have  been  spent  in  other  sections,  and 
with  better  effect;  not  to  give  so  much  special  prominence 
to  one  point.  I  think  our  experience  this  year,  where  we 
have  spent  no  money  whatever  on  public  entertainment, 
has  convinced  us  pretty  thoroughly  that  we  are  very 
greatly  the  winners  by  a  refusal  to  contribute  the  entire 
amount  necessary.  I  do  believe  in  promoting  the  public 
parks  of  a  city,  as  maintained  either  by  the  municipality 

or  by  public-spirited  citizens,  but  I  do  seriously  doubt 
whether  any  of  these  expensively  maintained  entertain- 

ment resorts  pay  the  companies  that  promote  them.  I 
think  it  is  because  they  have  not  carefully  analyzed  the 
total  cost  nor  the  effect  upon  the  general  system,  and  if  the 

same  enterprise  had  been  expended  in  improving  the  facili- 
ties for  travel,  in  making  their  cars  more  cheerful  and  com- 

fortable, and  improving  the  roadbed,  it  would  bring  much 
larger  returns  than  in  spending  it  for  a  couple  of  hours  of 
diversion  in  the  afternoon  or  evening.  (Applause.) 

Mr.  Harrington  (Camden). — We  have  a  park,  and  we 
have  had  considerable  trouble  due  to  the  fact  that  people 
would  come  to  the  park  and  take  the  best  seats,  and  would 
not  ride  on  our  cars.  The  park  is  very  near  the  city,  and  in 
order  to  guard  against  that,  we  furnished  a  ticket  on  the 
car  to  each  passenger  desiring  to  go  to  the  park,  and 
charge  ten  cents  entrance  fee  to  others.  This  method 
effectually  shut  out  the  objectionable  element,  and  by  the 
use  of  the  ticket  we  determined  the  number  of  people  going 
to  the  park.  We  find  that  while  our  travel  is  increased, 
owing  to  the  expense  of  operating  the  park,  we  received 
only  about  70  per  cent  income  from  the  park  of  what  the 
park  cost  to  operate.  The  travel  on  the  road,  of  course,  is 
increased,  and  we  can  tell  from  the  tickets  just  the  amount. 
We  think  we  are  making  some  money,  but  whether  we 
would  make  the  installation  and  furnish  the  park  if  we  had 
to  do  it  over  again  is  a  question. 

Mr.  Farson  (Chicago).- — The  coming  railroad  manager 
who  will  be  highly  esteemed,  will' be  the  man  who  not  only 
gives  his  attention  to  reduce  cost  of  operation,  to  the  ques- 

tion of  the  very  best  electrical  equipment,  to  the  manner  of 

the  very  best  handling  of  his  cars,  to  seeing  that  his  track  is 
kept  in  the  very  best  condition,  but  he  will  also  devote  a 
large  part  of  his  thoughts  to  the  question  of  stimulation  of 
travel.  As  has  been  well  stated,  the  matter  of  riding  on  the 

cars  is  a  question  of  habit,  largely,  and  in  many  cases  to- 
day where  roads  are  operated  at  a  loss,  or  just  about  even, 

or  a  small  profit,  a  little  attention  to  this  line  would  mean 
dividends  to  the  stockholders.  From  the  standpoint  of  a 
stockholder  I  am  very  much  interested  in  this  question.  It 
seems  to  me  that  the  practical  operators  of  roads  could  take 
this  question  up  and  study  it  from  all  its  points  of  view, 

with  great  interest  to  people  who  own  the  stock.  Con- 
ditions, of  course,  vary.  In  many  small  towns  of  ten  to 

thirty  thousand  people,  a  little  attention  paid  to  the  opera- 
tion of  a  park  either  directly  by  the  company,  of  by  induc- 
ing someone  to  operate  it  for  you,  would  mean  to-day  a 

dividend  to  the  stockholders.  Street  railways,  like  other 
institutions,  need  leaders,  and  not  followers.  At  the  head 
of  these  institutions  should  be  broad  minded,  wide  awake, 
up  to  date  men,  who  will  study  carefully  the  conditions  in 
which  they  are  situated,  and  use  their  effort  and  their  en- 

ergy for  the  purpose  of  bringing  money  into  the  treasury 
of  the  company.  (Applause). 

Mr.  Claflin  (Boston). — We  of  the  Norumbega  Park,  to 
which  park  you  gentlemen  are  invited,  have  had  a  very 
different  experience  from  some  of  the  gentlemen  who  have 
spoken.  We  have  adopted  a  different  system  from  most  of 
the  street  railway  parks  in  Massachusetts,  and  it  has  cer- 

tainly been  a  great  success  for  the  park  and  the  railway. 
We  have  adopted  the  practice  of  charging  an  admission 
fee  for  the  park,  and  discriminate  in  favor  of  our  railway 
patrons.  Our  railway  carries  its  patrons  a  distance  of  5| 
miles  for  five  cents.  We  sell  on  our  cars  for  fifteen  cents  a 

round  trip  ticket  which  includes  admission  to  the  park. 

We  charge  people  going  on  foot  or  bicycle,  ten  cents  ad- 
mission. The  result  is  that  the  railway  patrons  get  admis- 

sion for  five  cents,  and  the  other  people  pay  ten  cents.  That 
has  a  tendency  to  bring  passengers  to  the  railway  company, 
and  it  has  been  a  great  success  with  us.  The  result  has 
been  that  the  park  has  maintained  itself,  and  costs  the 
railway  company  nothing  whatever  for  its  maintenance. 
The  revenue  derived  from  the  road  has  been  net.  Our  line 

is  a  small  one,  but  the  patrons  there  have  been  worth  nearly 
600,000  fares  to  us,  at  five  cents  each,  as  the  result  of  the 

park's  entertainments.  The  admission  to  the  park  is 
through  a  registering  turnstile,  and  we  know  where  the 
patrons  come  from.  This  statement  may  be  of  interest  as 
showing  circumstances  where  a  park  can  be  made  to  main- 

tain itself  as  an  enterprise,  and  the  railroad  not  be  put  to 
any  expense.  The  admission  fee  is  small.  We  furnish 
theatrical  entertainments,  have  a  zoological  garden,  band 
concerts  and  other  things,  and  manage  to  make  the  admis- 

sion fee  pay  the  entire  expense,  and  also  the  interest  on  the 
money  invested  in  the  park,  and  the  railway  company  gets 
its  revenue  net. 

Mr.  Lang  (Toledo). — I  want  to  offer  a  few  suggestions 
that  may  be  of  value.  Our  city  has  140,000  inhabitants. 
We  are  conducting  a  place  of  amusement  on  the  lake  shore, 
about  5^  miles  from  the  center  of  the  city.  It  was  not  es- 

tablished by  our  company,  but  is  now  controlled  by  it  be- 
cause we  have  purchased  the  road  that  built  it.  I  had  some 

misgivings  about  the  value  of  the  enterprise  when  it  was 
started.  We  rectified  some  of  the  mistakes;  one  of  them 
was  that  they  started  it  on  too  large  a  scale  and  did  not 
charge  any  admission.  At  the  outset,  a  person  who  paid 
the  street  railway  people  ten  cents  could  go  on  the  ground 
and  obtain  free  admission  and  a  free  seat  in  the  casino 
building,  where  vaudeville  and  like  comedy  entertainments 
were  given  from  2  to  4  in  the  afternoon,  and  again  from  8 
to  10  in  the  evening.   The  ride  on  the  cars  included  a  seat 
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in  any  part  of  the  house.  At  the  same  time  they  sold  all 
kinds  of  soft  drinks  and  had  various  amusements  on  the 

grounds.  When  it  came  into  our  possession  we  found  it 

was  losing  money.  It  was  said  to  have  cost  in  the  neigh- 
borhood of  $65,000  in  land  and  buildings,  and  finding  that 

it  was  running"  behind,  we  imposed  an  admission  fee  of  five 
cents,  which  makes  it  correspond  to  what  the  gentleman 

from  Boston  says,  fifteen  cents  for  the  round  trip  and  ad- 
mission to  the  grounds.  As  the  patrons  were  registered 

by  turnstiles,  we  knew  at  all  times  how  many  persons  were 
going  in.  In  addition,  instead  of  giving  free  seats  in  the 
main  part  or  body  of  the  house,  we  put  in  reserved  seats, 
for  which  we  made  a  charge  of  ten  cents.  We  found  that 
plan  working  so  well  that  we  went  into  the  gallery  and  put 
in  reserved  seats  in  the  first  two  rows.  The  people  of  our 

city  and  friends  of  ours  said  we  were  making  a  great  mis- 
take in  imposing  this  admission  fee  of  five  cents, and  charg- 

ing for  reserved  seats,  but  we  tried  it  and  it  has  been  emi- 
nently successful.  We  have  boxes  that  will  seat  four  per- 

sons, which  sell  for  twenty-five  cents.  We  found  this  last 
year  that  we  came  out  a  few  hundred  dollars  ahead  of  the 
operating  expenses,  but  we  run  the  Casino  Company  as  an 
entirely  independent  company  without  any  relation  to  the 
railroad  company  at  all.  It  increased  the  earnings  of  the 
railroad  companies  about  $40,000  last  year.  This  year  the 
Casino  Company  will  net  about  $6,000,  counting  the  fair 
depreciation  upon  the  buildings,  and  the  railroad  company 
will  increase  its  earnings  over  $50,000.  Now  I  realize  that 
conditions  differ  in  different  places.  What  would  be  a  de- 

sirable thing  in  Boston  or  New  York  might  not  be  so  de- 
sirable in  another  place  of  smaller  population,  and  vice 

versa.  But  if  any  of  you  are  further  interested  in  this  sub- 
ject, I  will  be  glad  to  give  you  any  additional  information  I 

can,  and  hence  will  not  take  any  more  time  of  the  conven- 
tion in  making  further  remarks. 

Mr.  Davis  (Williamsport). — The  practice  in  Boston  and 
in  the  New  England  States  has  been  for  the  railroads 
operating  parks  to  furnish  amusements  and  relv  upon  their 
car  fares  alone  to  reimburse  them  for  their  working  out- 

lays. I  should  like  to  have  the  experience  of  the  managers 
of  these  parks  as  to  whether  they  think  it  is  profitable,  and 
how  long  such  parks  have  been  operated  at  profit. 

Mr.  Wyman  (New  Orleans). — I  do  not  like  to  weary  you 
in  this  matter,  and  I  am  not  from  the  New  England  States. 
In  New  Orleans  we  have  the  advantage  of  a  long  season. 

From  the  middle  of  April  to  September,  usually  a  supple- 
mentary season  during  the  month  of  September.  This 

year  the  park  closes  on  the  18th.  We  charge  nothing  for 
admission  to  our  grounds.  We  have  a  resort  on  Lake 
Pontchatrain,  about  6  miles  from  the  city.  We  have  a 
round  trip  car  fare  of  fifteen  cents.  The  grounds  are  very 
extensive,  large  hotels  on  either  side  which  we  own,  and  a 
large  platform,  a  pier,  bathing  houses,  boat  houses,  and  of 
course  anyone  who  uses  the  bathing  houses  or  the  boats 
has  to  pay  extra,  but  the  general  thing  is  free.  We  provide 
a  very  fine  band,  our  weekly  pay  roll  for  amusements  run- 

ning from  $2,000  to  $2,200  per  week.  The  park  has  been 
operated  as  expensively  as  that  for  the  last  two  or  three 
years.  We  did  not  begin  in  such  an  expensive  manner. 
We  went  at  it  in  a  small  way,  but  finding  it  profitable,  we 

have  increased  every  year.  We  have  chutes  and  merry-go- 
rounds,  and  all  sorts  of  things  of  that  kind.  We  keep  an 
accurate  record  of  our  operating  expenses  and  our  re- 

ceipts, keeping  the  road  entirely  separate  from  any  other 
road,  keeping  an  accurate  record  of  all  the  cost  of  expenses 
at  the  beach,  and  we  find  that  our  proportion  of  receipts 
to  expenses  varies  little  from  the  ordinary  electric  road. 
In  winter  we  do  not  do  so  well.  Our  operating  expenses 
run  from  70  to  90  per  cent  of  the  gross  receipts,  and  that 
includes  the  winter  time  when  the  people  do  not  go  out, 
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but  we  run  the  road  all  winter.  Of  course  we  have  some 
rentals  there,  and  we  find  we  are  amply  repaid  by  the 

travel.  We  charge  nothing  for  entrance  to  the  park  to  any- 
one who  may  come  in  a  carriage — it  is  at  the  end  of  the 

Shell  Road — we  allow  everyone  free  and  absolute  access, 
and  it  is  our  impression  that  the  fact  that  it  is  there  helps 
us.  We  carry  a  man  12  miles  for  fifteen  cents,  and  give 
him  a  good  show  in  the  matter  of  good  music  and  other 

things,  as  good  as  he  can  get  anywhere  else  for  half  a  dol- 
lar, and  the  people  are  inclined  to  come. 

Mr.  Holmes  (Kansas  City). — I  notice  a  gentleman  in  the 
audience  who  was  with  our  road  in  Kansas  City  for  four 
years  and  laid  out  the  first  park  for  our  company.  He  has 
had  a  good  deal  of  experience  with  parks  since  that  time, 
and  we  ought  to  hear  from  him.   I  refer  to  Mr.  Chapman. 

Mr.  Chapman  (Chicago).— I  am  somewhat  rusty  now  on 
the  amusement  business,  but  I  can  give  a  little  experience 
at  Grand  Rapids,  Mich.,  where  the  lines  were  converted 

from  cable  and  horse  c  U"s  to  electric,  and  a  very  pretty  park 
was  constructed  at  the  Lake,  where  the  average  haul  was 
4  miles  from  the  center  of  the  city.  We  commenced,  as 
nearly  everybody  else  has  done,  in  a  small  way.  The  first 
attractions  were  merry-go-rounds  and  things  of  that  kind. 
It  gradually  became  more  and  more  expensive,  better 
music,  and  unfortunately  more  and  more  bicycles,  so  that 

while  the  patronage  largely  increased,  the  expenses  increas- 
ed in  much  greater  proportion.  Since  I  severed  my  connec- 

tion with  the  Grand  Rapids  property, they  have  found  it  ad- 
visable to  build  a  small  auditorium  and  help  out  their  roads 

by  charging  admission  to  the  reserved  seat  section  of  this 
auditorium,  allowing  the  people  to  stand  on  the  outside 
without  extra  charge.  They  furnish  attractions  costing 
them  from  four  hundred  to  six  hundred  dollars  a  week,  and 

are  making  the  amusement  feature  more  successful  than  it 
ever  was  before,  since  the  days  of  the  introduction  of  the 
bicycle.   Before  that  time  it  was  very  satisfactory. 

Mr.  Thompson  (Muskegon). — Mr.  President,  I  came  to 
listen,  not  to  talk.  It  is  true  that  we  have  a  park  at  Mus- 

kegon, and  also  pavilion  and  theatrical  attractions.  The 
last  three  years  we  have  conducted  the  attraction  part  of  it 
on  a  little  bit  of  a  stage  attached  to  the  main  building,  and 
have  found  it  fairly  profitable.  This  year  we  went  to  an 

expense  of  two  thousand  dollars,  and  built  a  properly  con- 
structed addition  for  theatrical  entertainments,  with  584 

reserved  seats,  and  the  stage  lighted  by  electricity,  which 

cost  about  two  thousand  dollars.  Up  to  this  year  we  al- 
lowed everybody  in  the  park  without  any  restrictions.  This 

year  we  allow  no  one  in  the  pavilion  unless  he  purchased 
tickets  on  the  cars.  Passengers  may  go  into  the  old  part  of 
the  building,  which  has  flat  bench  seats  with  a  capacity  of 
seven  hundred,  for  the  fare.  The  reserved  seats  cost  five 

cents  extra,  and  this  year  we  have  more  than  paid  the  cost 
of  our  theatre  from  the  reserved  seats.  The  increased 
travel  in  the  months  when  the  weather  was  fine  was  $1,000. 

A  good  park,  with  good  attractions,  in  my  opinion,  will  be 
a  paying  venture  for  a  street  railway  company. 

Mr.Cahoon  (Elmira). — One  point  does  not  seem  to  have 
been  touched  upon  by  any  of  the  speakers,  and  that  is  the 
increased  liability  to  accidents.  If  we  increase  the  travel 
by  means  of  amusements  or  parks  or  entertainments,  in 
carrying  the  greater  number  of  the  people  we  are  thereby 
inducing  to  go  to  these  places,  we  certainly  increase  very 
materially  the  chances  for  accident;  and  it  would  seem  to 
me  that  in  the  matter  of  expenses,  the  question  whether 
these  parks  pay  or  do  not  pay,  the  matter  of  damage  suits 
and  of  the  liability  for  damages  that  are  incurred  should 
be  considered.  I  think  that  would  open  up  a  profitable 
field  for  discussion.  This  amusement  question  is  becoming 
a  very  vital  one,  especially  to  the  smaller  roads.  The  roads 
which  I  represent  is  of  that  class.  We  have  a  city  of  about 
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45,000  inhabitants,  and  at  the  end  of  our  line  is  situated 
a  public  park.  We  cannot  control  any  of  the  privileges, 
but  we  can  pay  all  the  expenses  for  having  amusements 
there,  and  unless  we  do  that  we  do  not  get  any  travel  there 
to  speak  of.  The  question  of  damages  has  come  up  on  two 
occasions,  and  I  think  largely  on  account  of  the  greater 
number  of  passengers  carried  incident  to  the  amusement. 

Mr.  Jones  (Memphis). — It  seems  to  me  the  whole  ques- 
tion is  one  or  locality  and  conditions.  Take  the  case  cited 

by  Mr.  Wyman.  He  has  a  resort  there  which  was  there  be- 
fore the  electric  road  was  put  in.  I  have  often  paid  five 

dollars  for  a  carriage  to  drive  out  there.  It  is  a  beautiful 
place.  The  more  advantages  he  gives  the  people,  the  better 
his  patronage.  Take  a  park  in  Boston.  I  do  not  see  how 
a  park  could  be  profitable  here,  because  the  season  is  short 

unless  you  have  a  park  which  people  will  visit  in  the  after- 
noon. If  you  expected  people  to  go  to  a  park  in  the  after- 

noon at  New  Orleans  and  Memphis,  it  would  be  an  abso- 
lute failure,  because  they  do  not  go  out  at  all  except  in  the 

evening.  We  think  we  can  do  more  in  that  line  by  having 
a  park  for  the  reason  that  our  seasons  lasts  about  eight 
months.  Our  people  begin  to  go  out  in  the  evening  early 
in  April;  and  I  have  seen  the  temperature  on  Christmas 
Eve  78  degs.  with  us.  We  think  that  sort  of  a  place  would 
be  better  than  it  would  be  up  here.  I  think  the  question 
solves  itself  down  to  one  of  local  conditions. 

Mr.  Heft  (Meriden). — I  am  glad  to  observe  the  gentle- 
men living  up  to  the  traditions  of  street  railway  men  by 

being  honest  and  coming  here  to  tell  us  the  truth.  We  are 
operating  a  park  that  we  inherited  when  we  bought  the 
road.  The  people  had  spent  about  forty-five  thousand 
dollars  on  the  park.  They  had  put  up  posts  to  tie  their 

horses  to,  put  launches  and  boats  on  the  lake  that  every- 
one might  take  a  ride,  and  they  built  a  casino  and  a  switch- 

back road.  They  provided  a  baseball  grounds,  and  all  of 
these  things  were  free  to  every  man  who  chose  to  enter 
there.  I  want  to  say  to  you  that  when  the  balance  sheet 

was  figured  up  at  the  end  of  the  year,  we  found  that  our  ex- 
perience has  been  about  the  same  as  the  gentleman  from 

Milwaukee,  and  I  think  the  street  railway  men  of  to-day 
have  run  mad  on  this  question  of  amusements,  providing 
everything  without  any  recompense  whatever,  and  if  we  are 
going  to  make  these  parks  pay,  they  must  be  run  upon  a 
business  basis,  and  an  admission  fee  charged.  We  must 
not  forget  that  when  we  add  to  the  receipts  we  add  to  the 
operating  expenses  of  the  road,  and  all  these  things  must 
be  figured  out,  or  at  the  end  of  the  year  we  shall  be  short. 

T  am  very  glad  to  hear  from  the  gentleman  on  this  ques- 
tion; and  it  seems  that  the  only  men  who  make  money, 

with  the  exception  of  Mr.  Wyman,  who  lives  in  the  sunny 
South  where  everything  comes  to  you  free,  is  the  man  who 
charges  an  admission  to  his  park. 

The  President. — As  there  seems  to  be  no  further  dis- 
cussion on  this  question,  we  will  now  take  up  the  report  of 

the  nominating  committee.  Mr.  W.  Worth  Dean,  the 
chairman  of  the  committee,  will  present  the  report. 

REPORT  OF  NOMINATING  COMMITTEE. 

The  nominating  committee  that  was  appointed  by  the  president 
yesterday  to  select  a  place  of  meeting  and  nominate  the  officers 
and  executive  committee,  desire  to  make  the  following  report: 

For  president,  Charles  S.  Sergeant,  second  vice-president  Bos- 
ton Elevated  Railway  Company,  Boston. 

For  first  vice-president,  Henry  C.  Moore,  president  Trenton 
Passenger  Railway  Company,  Trenton.  N.  J. 

For  second  vice-president,  Ernest  Woodruff,  president  Atlanta 
Consolidated  Street  Railwa3r  Company,  Atlanta,  Ga. 
Third  vice-president,  Walton  H.  Holmes,  vice-president  and 

general  manager  Metropolitan  Street  Railway  Company.  Kansas 
City,  Mo. 

Secretary  and  treasurer,  Thomas  C.  Penington,  treasurer  Chi- 
cago City  Railway  Company,  Chicago,  111. 

Executive  committee:  Albion  E.  Lang,  president  Toledo  Trac- 
tion Company,  Toledo,  Ohio;  George  E.  Yuille,  second  vice- 

president  West  Chicago  Street  Railroad  Company,  Chicago,  111.: 
Frank  G.  Jones,  president  Memphis  Street  Railway  Company, 
Memphis,  Tenn.;  John  I.  Beggs.  general  manager  Milwaukee 
Electric  Railway  &  Light  Company,  Milwaukee,  Wis.;  Ira  A. 
McCormack,  general  superintendent  Brooklyn  Heights  Railroad 
Company,  Brooklyn,  N.  Y. 
Moved  and  seconded  that  the  next  meeting  of  the  association 

be  held  in  Chicago,  111.,  provided  that  facilities  satisfactory  to  the 
executive  committee,  in  the  way  of  a  proper  hall  for  exhibition 
and  convention  purposes,  shall  be  provided  without  expense  to  the 
American  Street  Railway  Association. 

Respectfully  submitted, 
W.  Worth  Bean,  Chairman  of  Committee. 

E.  D.  Foster. 
Ernest  H.  Davis, 
Jas.  R.  Chapman, 
H.  C.  Payne. 

Boston,  Mass.,  Sept.  8,  1898. 
Carried. 

Mr.  Shaw  (Boston). — I  move  that  the  report  of  the  com- 
mittee be  accepted,  and  that  the  secretary  be  authorized 

to  cast  the  ballot  of  the  association  for  the  gentlemen 
nominated.  Carried. 

The  President. — I  appoint  as  tellers  Mr.  Chapman  and Mr.  Ely. 

The  tellers  reported  that  the  ballot  had  been  cast  unani- 
mously for  the  gentlemen  nominated,  and  the  president 

declared  them  duly  elected. 

Mr.  Farson  (Chicago). — May  I  not  compliment  the  com- 
mittee on  this  admirable  report  and  the  splendid  selection 

of  officers,  and  also  upon  their  selection  of 
Chicago  for  the  next  place  of  meeting.  I  may  say,  on 
behalf  of  the  street  railway  people  of  Chicago,  that  we  will 

do  everything  in  our  power  to  make  the  convention  inter- 
esting, profitable  and  instructive.  We  will  welcome  you, 

gentlemen,  with  open  arms.  (Applause.) 

The  President. — I  will  appoint  as  a  committee,  provided 
for  in  the  motion  of  yesterday,  regarding  the  carrying  of 
United  States  mail  matter  on  street  railways,  the  following 

gentlemen: John  T.  Burnett,  Boston. 
Henry  C.  Payne,  Milwaukee. 
Ira  A.  McCormack,  New  York. 
D.  G.  Hamilton,  Chicago. 
W.  S.  Dimmock,  Council  Bluffs. 

The  president  read  a  letter  from  the  Boston  Elevated 
Railway  Company,  inviting  the  delegates  to  visit  any  or  all 
of  the  various  power  plants,  shops,  car  houses,  etc.,  of  the 

company,  and  stated  that  special  instructions  had  been  is- 
sued to  have  particular  attention  shown  to  the  visitors. 

"  The  Chutes  "  on  Huntington  Avenue  extended  its 
courtesies  to  the  delegates.  A  letter  was  read  from  Mr.  D. 
B.  Dyer,  of  Augusta,  Ga.,  regretting  his  inability  to  be 

present  at  the  convention,  and  a  similar  letter  from  Past- 
President  C.  B.  Holmes. 

The  President. — I  have  been  informed  that  Mr.  T.  Y. 
Dzushi,  Chief  of  Finance  and  Manager  of  Stores  of  the 

Imperial  Government  Railways  of  Japan,  and  Mr.  Suga- 
hara,  Chief  Engineer  of  the  Kobu,  and  of  some  street  rail- 

roads soon  to  be  built  in  Japan,  are  in  the  room,  and  have 

been  attending  this  convention  since  it  opened,  and  I  think- 
that  in  some  way  we  should  express  our  pleasure  in  meet- 

ing them. 
Mr.  Ely  (Niagara  Falls). — I  move  you,  Mr.  President, 

that  the  privileges  of  the  floor  be  extended  to  these  gentle- 
men and  that  they  be  invited  to  address  the  convention. 

Carried. 

Mr.  Sugahara. — It  is  a  great  privilege  and  honor  to  have 
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the  pleasure  of  meeting  you  on  this  memorable  occasion, 

and  to  occupy  a  seat  in  this  national  convention  of  street 

railways,  in  this  great  country.  I  desire  to  express  my 

sincere  gratitude  for  your  hospitality  extended  to  me  as 
well  as  to  my  friend  Mr.  Dzushi. 

Japan  is  achieving  a  great  deal  of  material  progress,  and 

is  striving  to  accomplish  in  rapid  succession  what  she 
learns  from  abroad.  Your  venerated  Commodore  Perry 

opened  our  gate  to  Western  civilization  some  forty-four 

years  ago,  and  to-day  your  generous  discoveries  and  in- 
ventions lead  us  hand  in  hand  to  the  march  of  material 

civilization,  for  which  we  are  greatly  indebted  to  your 

people  and  country'.  To  tell  you  of  my  experiences  regard- 
ing the  construction  of  street  railways  in  Japan,  I  wish  to 

inform  you  that  I  was  the  first  engineer  of  a  private  com- 
pany which  has  built  steam  street  railways  for  passenger 

traffic  in  Tokyo,  in  1896  and  since  then.  I  am  naturally  de- 
voted to  the  investigation  of  street  radway  construction, 

and  you  can  hardly  imagine  how  interesting  and  helpful 
it  is  to  me  to  be  present  in  this  great  convention. 

The  progress  of  our  street  railway  system  is  very  slow, 

and  it  is  in  a  primitive  stage  as  yet.  For  instance,  there 
are  only  about  60  miles  of  street  railways  in  Japan,  and 
most  of  them  depend  on  horse  power,  except  the  Kyoto 

and  Nagoya  electric  lines.  Several  electric  railways,  how- 
ever, have  been  projected  in  different  cities  and  towns 

throughout  the  country.  We  are  firm  in  our  belief  that  in 

the  near  future  Japan  will  be  found  a  network  of  electric 
street  railways.  Should  I  engage  in  the  construction  of 
street  railways  in  Tokyo  after  returning  home,  and  apply 

the  knowledge  I  have  gained  here,  I  shall  be  very  much  in- 
debted to  you  all.  We  have  about  40,000  of  jinrikshas 

and  90,000  of  wagons  drawn  by  men  as  a  means  of  trans- 
portation in  Tokyo,  and  these  greatly  interfere  with  the 

progress  of  street  railways.  Notwithstanding  these  diffi- 
culties, Tokyo  horse  car  railway  companies  pay,  on  the 

capital  invested,  thirty  per  cent  dividends  annually,  and  our 
steam  road  company  pays  thirteen  per  cent.  We  have  no 
doubt  that  to  build  street  railways  in  Tokyo  is  one  of  the 
most  promising  enterprises.  It  is  my  great  desire  that  our 
country  shall  progress  in  such  a  degree  that  when  any  of 
you  shall  come  to  Tokyo,  you  may  go  to  any  place  in  the 
city  by  street  cars,  not  by  jinriksha,  and  that  our  country 
may  be  considered  one  of  the  industrial  countries  of  the 
world,  and  not  only  as  a  country  of  beauty  and  curiosity. 

The  President. — Gentlemen,  I  am  sure  that  I  express  the 
feelings  of  all  the  members  of  this  convention  when  I  say 
that  it  is  a  great  pleasure  for  us  all  to  meet  you.  I  take 
pleasure  in  presenting  you  a  badge  that  will  admit  you 
to  all  our  sessions  and  every  exhibit  in  the  building,  and  I 
believe  to  every  home  in  the  city  of  Boston.  I  trust  you 

will  carry  these  with  you  with  our  best  wishes.  I  also  de- 
sire to  present  you  with  tickets  to  the  banquet  to-night, 

and  we  will  be  glad  to  have  you  join  us  at  that  time.  (Ap- 
plause.) 

Mr.  Dzushi. — Gentlemen,  it  affords  us  great  pleasure 
to  meet  you  here.  I  desire  to  express  our  hearty  thanks 
for  your  kind  invitation.  (Applause.) 

Mr.  Payne  (Milwaukee).- — I  desire  on  my  own  behalf, 
and  I  have  no  doubt  on  behalf  of  all  the  members  of  the  as- 

sociation, to  return  to  the  members  of  the  Massachusetts 
Street  Railway  Association,  and  to  the  members  of  the 
local  committees,  and  all  those  who  have  interested  them- 

selves in  entertaining  us  in  the  city,  our  sincere  thanks  for 

the  magnificent  manner  in  which  they  have  done  then- 
work.  I  think  it  is  not  too  much  to  say  that  the  arrange- 

ments for  this  convention  have  not  been  excelled  in  any 
place  where  we  have  met,  certainly  not  where  T 
have  been  in  attendance  upon  the  meeting. 
It  is  but  proper  that  we  should  make  known  our  feelings 

in  that  regard,  and  I  offer  a  resolution  that  the  secretary 

be  instructed  to  tender  to  the  persons  the  heartfelt  thanks 

and  appreciation  of  the  members  of  this  association. 

Mr.  Chapman  seconded  the  motion,  which  was  duly 
carried. 

Mr.  Payne  (Milwaukee). — One  thing  more.  I  do  not 

know  whether  it  is  the  proper  time,  but  I  think  the  mem- 
bers of  the  association  will  desire  to  place  upon  record 

their  appreciation  of  the  manner  in  which  the  officers  dur- 

ing the  last  year  have  performed  their  duties;  and  I  there- 
fore desire  to  move  that  the  thanks  of  the  association  be 

tendered  to  the  retiring  president  and  the  other  members 
of  the  executive  committee  of  the  association. 

Mr.  Payne  put  the  motion,  which  was  unanimously 
carried. 

President  Lang. — I  thank  you  very  much,  gentlemen, 
for  this  expression.  We  have  only  done  our  duty,  and  we 
hope  the  result  of  our  labors  will  be  beneficial  to  all  who 
attend  our  meetings  and  all  who  may  read  the  report  of 
the  meeting  when  published. 

Mr.  Ely  (Niagara  Falls). — I  move  that  a  special  vote  of 
thanks  be  extended  to  the  members  of  the  ladies'  reception 
committee,  who  have  been  so  untiring  in  their  efforts  to 

the  entertainment  of  the  visiting  ladies,  and  who  have  ex- 
pended so  much  time  and  pains  in  making  their  stay  pleas- 

ant here.  Carried. 

The  Secretary. — I  will  announce  the  names  of  some  new 

companies  that  have  joined  the  association  since  the  open- 
ing of  this  meeting. 

Warren,  Brookrield  &  Spencer  Street  Railway  Company,  War- 
ren, Mass. 

Brockton,  Bridgewater  &  Taunton  Street  Railway  Company. 
Boston,  Mass. 
Providence  &  Taunton  Street  Railway  Company,  Taunton,  Mass. 
Milford,  Holliston  &  Framingham  Street  Railway  Company. 

Framingham,  Mass. 
South  Chicago  City  Railway  Company,  Chicago,  111. 
St.  Joseph  Railway  Heat,  Light  &  Power  Company,  St.  Joseph. 

Mo. 
Gloucester  Street  Railway  Company.  Gloucester,  Mass. 
Fair  Haven  &  Westville  Street  Railway  Company,  New  Haven. 

Conn. 

The  President. — We  will  now  have  the  paper  on  "  In- 
spection and  Testing  of  Motors  and  Car  Equipments  by 

Street  Railway  Companies,"  by  Mr.  Frederick  D.  Perkins, 
electrical  engineer,  Toledo  Traction  Company,  Toledo, 
Ohio. 

Mr.  Perkins  was  present,  but  owing  to  his  indisposition, 
the  paper  was  read  by  the  secretary.  It  will  be  found  on 
another  page. 

Mr.  Chapman  (Chicago). — In  view  of  the  lateness  of  the 
hour,  I  move  that  this  paper  be  accepted,  with  the  thanks 
of  the  convention,  and  filed  without  discussion.  Carried. 

The  president  announced  the  trip  to  Plymouth  in  the  af- 
ternoon, and  the  annual  dinner  in  the  evening,  after  which 

the  meeting  adjourned. 

FRIDAY'S  SESSION 

The  president  called  the  meeting  to  order  at  10:40  A.  M., 
and  announced  that  the  first  business  would  be  the  paper 

on  "Cost  of  Electric  Power  for  Street  Railways  at  Switch- 
board, both  Steam  and  Water,"  by  Mr.  R.  W.  Conant,  elec- 

trical engineer,  Boston  Elevated  Railroad  Company,  Bos- 
ton, Mass.  Mr.  Conant  read  the  paper,  which  will  be 

found  on  another  page. 

Mr.  Sergeant  (Boston). — I  move  that  the  thanks  of  the 
association  be  tendered  to  the  writers  of  all  the  papers  that 
have  been  presented  to  this  meeting. 

Mr.  Goff  (Fall  River).— I  feel  that  in  relation  to  Mr. 

Conant's  paper,  I  would  be  remiss  in  my  duty  as  a  member 
of  the  association  if  I  did  not  urge  that  it  should  be  spe- 

cially recognized  as  a  most  valuable  piece  of  work.  Mr. 
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Conant  has  devoted  a  very  great  amount  of  time  to  its 
preparation,  and  he  deserves  every  credit  for  the  work;  but 
it  is  a  paper  of  such  a  nature  that  we  cannot  discuss  it  here. 
We  can  discuss  it  after  we  have  it  before  us  in  the  printed 
report  of  the  proceedings,  but  I  feel  that  there  should  be 

a  special  mention  of  Mr.  Conant's  name  in  this  connection. 
Mr.  Beggs  (Milwaukee). — I  desire  to  reiterate  what  my 

friend  has  just  said.  I  took  occasion  to  give  my  personal 
thanks  to  Mr.  Conant.  From  my  experience  as  a  manager 
of  electric  light  and  street  railway  plants,  I  thoroughly 
appreciate  the  vast  amount  of  labor  which  he  has  expended 

upon  the  tables  in  compiling  the  data  from  various  com- 
panies which  is  not  always  placed  as  clearly  as  it  might 

be  before  persons  who  are  going  to  perform  a  service  of 

this  kind.  Mr.  Conant's  paper  is  worthy  of  special 
mention.  It  is  hardly  practical  to  discuss  the  paper  in  this 
meeting.  It  is  rather  a  paper  which  we  can  take  up  with 
our  technical  men,  our  engineers,  and  men  in  charge  of 

power  houses,  and  I  believe  if  the  paper  is  thoroughly  con- 
sidered it  will  result  in  a  large  saving  of  money  to  every 

railroad  company  who  takes  the  subject  up  in  that  way. 

I  desire  to  second  all  that  has  been  said  in  regard  to  the  im- 
portance of  the  paper,  and  the  careful  manner  in  which  it 

has  been  prepared,  also  for  the  way  in  which  it  was  pre- 
sented to  this  meeting. 

Mr.  Sergeant's  motion  was  put  and  carried. 
Mr.  Conant  (Boston). — I  wish  to  thank  the  members  of 

the  association  for  their  very  kind  words,  and  also  for 
their  uniformly  courteous  replies  which  I  have  received 
from  them  when  asking  information. 

The  President. — We  will  now  take  up  the  report  of  the 
committee  on  "Standard  Rules  for  Government  of  Con- 

ductors and  Motormen,"  of  which  Mr.  W.  J.  Kelly,  of 
Columbus,  Ohio,  is  chairman.  I  understand  that  Mr. 
Kelly  is  indisposed  this  morning. 

Mr.  McCormack  (Brooklyn). — Mr.  President,  I  am  a 
member  of  the  committee,  and  have  been  looking  for  Mr. 
Kelly,  the  chairman  of  the  committee,  who  has  formulated 

a  set  of  rules  and  regulations  for  the  government  of  con- 
ductors and  motormen,  to  submit  to  the  convention.  It 

was  the  intention  of  the  committee  to  ask  that  the  rules,  as 
formulated,  be  submitted  to  the  convention,  and  we  would 
ask  that  the  committee  be  continued  for  another  year,  and 
that  the  sum  of  $200  be  given  to  the  committee  to  have  the 
rules  printed  and  mailed  to  the  association,  in  order  that 
any  suggestions  or  criticisms  might  be  made;  and  after  it 
if  printed,  if  any  member  of  the  association  desires  to  adopt 
the  rules  in  part  or  in  their  entirety,  they  can  do  so.  It 
was  our  idea  that  after  the  rules  are  printed  and  subjected 

to  this  criticism,  then  the  association  can  pass  on  the  adop- 
tion of  the  rules  next  year.  The  committee  thinks  that  the 

rules  should  be  taken  up  separately,  and  a  discussion  had 
on  each  rule,  and  each  rule  adopted  or  rejected  by  the 
convention,  somewhat  in  the  same  way  that  the  standard 

code  of  rules  was  adopted  by  the  Superintendents'  Associa- tion of  Steam  Railroad  Men. 

Mr.  Goff  (Fall  River). — I  move  that  the  committee  be 
granted  the  extension  of  time  asked  lor,  and  that  we  ap- 

propriate the  sum  of  $200  as  they  request. 
Mr.  Beggs  seconded  the  motion  which  was  adopted. 
The  president  announced  that  it  was  the  desire  of  the 

secretary  that  members  of  the  association  should  indicate 
topics  upon  which  it  would  be  desirable  to  have  papers 
prepared  for  the  next  convention,  and  that  they  should 
also  suggest  a  person  who  would  prepare  the  paper. 

Mr.  McCormack  (Brooklyn). — I  offer  a  motion  that  the 
thanks  of  the  convention  be  given  to  the  press  of  Boston, 
for  the  intelligent  manner  in  which  they  have  written  up 
the  proceedings  of  the  convention.  Carried. 

The  President. — The  only  remaining  thing  for  us  to  do 
is  to  install  the  newly  elected  officers,  and  the  installation 
of  the  officers  is  usually  represented  by  the  installation 
of  the  president.  I  will  appoint  Mr.  Chapman,  of  Chicago, 
and  Mr.  Davis,  of  Williamsport,  a  committee  to  escort  the 
newly  elected  president  to  the  chair. 

The  secretary  then  read  the  names  of  all  the  officers 
elected. 

The  President. — It  is  needless  for  me  to  introduce  Mr. 
Sergeant  to  you,  but  I  desire  to  say  that  I  appreciate  the 
high  honor  you  conferred  upon  me  a  year  ago  in  electing 
me  to  this  office,  and  I  bespeak  for  Mr.  Sergeant  your  kind 
and  considerate  attention  to  his  communications.  If  you 
do  so  much  for  him  as  you  have  done  to  make  this  Boston 
meeting  a  success,  we  shall  have  a  splendid  meeting  at 
Chicago  next  year. 

President  Sergeant. — Gentlemen  and  Members  of  the 
American  Street  Railway  Association:  I  wish  to  thank 
you  most  heartily  for  my  most  sudden  elevation  to  office. 
I  feel  proud  to  be  permitted  to  serve  you  for  the  coming 

year.  I  cannot  hope,  perhaps,  to  give  as  good  an  adminis- 
tration as  my  immediate  predecessor,  Mr.  Lang,  whose 

efforts  in  behalf  of  the  association  I  am  sure  you  all  ap- 
preciate. The  success  which  has  crowned  these  efforts, 

and  the  long  line  of  past  presidents,  fills  the  mind  of  a  new 
incumbent  with  some  embarrassment,  based  on  the  idea 
that  there  is  a  standard  which  must  be  upheld. 

As  to  this  association,  I  feel  strongly  that  it  has  a  great 
work  to  do,  that  its  meetings  are  not  merely  a  pleasant 

vacation,  that  it  is  not  called  together  merely  for  the  pur- 
pose of  reading  and  discussing  the  papers,  but  I  believe 

in  the  complex  relations  which  are  continually  coming  for- 
ward as  between  the  committees  and  the  municipalities, 

and  the  State  Governments  and  the  street  railways,  that 
much  is  to  be  gained  by  concerted  action.  Certainly  in 
Massachusetts  we  have  benefitted  very  greatly  from  the 
fact  that  our  street  railways  have  pulled  together  for  what 
they  knew  was  right,  and  they  have  succeeded,  after  a 
struggle  covering  many  years,  in  obtaining  a  settlement 
which,  I  suppose,  looked  at  from  all  sides,  could  be  called 
a  fair  settlement  of  the  relations  of  the  street  railways  and 
the  community.  I  hope  that  the  trial  which  is  being  made 
here  of  this  new  plan  by  which  the  oppressors  of  the  streei 
railways  in  a  great  many  communities  have  been  shown 
by  an  act  of  the  Legislature  how  far  the  street  railways  are 
liable  to  perform  work  which  is  not  in  the  line  of  street 

railway  practice,  and  by  which  the  street  railways  them- 
selves are  compelled  to  pay  a  portion  of  their  receipts  for 

the  benefit  of  the  highways.  It  seems  to  me  that  all  this 
work  which  has  been  done  here  is  instructive,  and  is  the 

beginning  of  a  proper  recognition  of  our  industry  over 
the  whole  country.  I  assure  you,  gentlemen,  when  I  first 
went  into  the  street  railway  business,  particularly  in  the 
operating  department,  I  was  perfectly  appalled.  It  seemed 
to  me  that  I  was  in  an  unlawful  business,  and  everybody 
was  down  on  the  street  railway;  for  it  was  hampered  and 
troubled  by  one  requirement  and  exaction  after  another, 
and  when  we  made  complaints  the  answer  to  it  all  was, 

"You  are  in  the  public  streets,  you  encumber  the  streets, 
and  you  must  pay  for  it."  How  much  better  it  is  to  know 
what  we  have  to  pay  for,  than  it  is  to  be  put  to  such  pay- 

ment that  may  devolve  upon  us  in  the  judgment  of  some 
subordinate  road  department  official  in  some  municipality. 

I  think  in  such  ways  as  that,  and  in  this  matter  which 
was  taken  up  the  other  day,  of  the  mail  service,  simply 

in  having  our  case  presented  in  order  to  get  proper  iecog- 
nition,  the  association  had  a  field,  perhaps  greater  than 
any  it  has  yet  filled,  and  I  can  only  say  in  closing,  that  so 

far  as  it  lies  in  my  power  to  further  the  work  of  the  asso- 
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ciation  and  benefit  the  interests  of  street  railways,  I  shall 

certainly  do  so.  I  thank  you  very  much,  gentlemen,  for 
the  honor. 

Ex-President  Lang.— I  now  declare  the  newly  elected 
officers  to  be  duly  installed,  and  take  pleasure  in  handing 
to  the  new  presiding  officer  the  gavel  with  my  best  wishes. 
(Applause.) 

President  Sergeant. — I  believe  that  the  constitution  of 
our  association  provides  that  the  newly  elected  officers 
shall  enter  upon  their  duties  after  the  annual  meeting  is 
adjourned.  And  as  it  seems  almost  as  if  some  duties  were 
about  to  be  forced  upon  me,  I  suppose  for  that  reason  a 
motion  to  adjourn  would  be  in  order. 

Mr.  Goff  (Fall  River). — I  move  you,  Mr.  President,  that 
we  adjourn  to  meet  in  Chicago  in  1899. 

Adjourned. 

THE  SOCIAL  HISTORY  OF  THE  CONVENTION 

All  who  visited  Boston  during  the  recent  convention  re- 
turned with  many  expressions  of  the  hospitality  shown 

them  during  their  visit  in  that  city  by  their  host,  the 
Massachusetts  Street  Railway  Association.  No  effort  was 
spared  to  make  the  time  in  Boston  pass  pleasantly,  and 
while  the  delegates  and  supplymen  were  busily  engaged 
in  the  morning  at  the  Convention  Hall,  special  trips  were 

arranged  by  the  ladies'  committee  for  the  ladies  in  attend- ance. If  the  members  of  the  committee  on  entertainment 

could  have  heard  one-half  the  words  of  praise  spoken 
concerning  their  efforts,  they  would  certainly  feel  that 
their  plans  were  entirely  successful. 

The  first  trip  undertaken  was  that  scheduled  for  2:30 
P.  M.  on  Tuesday  to  Concord  and  Lexington.  Promptly 

at  2  o'clock  a  long  line  of  special  cars  drew  up  in  front  of 
the  Brunswick  and  were  boarded  by  those  intending  to 
make  this  excursion.  On  their  way  to  the  Union  Station 
the  cars  passed  through  the  subway,  giving  the  delegates 
a  good  opportunity  of  viewing  that  completed  structure, 
and  at  2:30  a  special  train  loaded  with  street  railway  men 
and  others,  with  many  ladies,  drew  out  on  the  Boston 
&  Maine  tracks  for  Lexington.  The  latter  place  was  soon 
reached,  and  a  visit  was  made  first  to  the  historical  square 
where  gathered  the  first  body  of  armed  men  assembled 
to  resist  British  attack  during  the  War  of  the  Revolution. 
A  short  but  interesting  address  on  the  chief  historical 
points  connected  with  the  town  was  made  to  the  assembled 
delegates  by  Rev.  Mr.  Staples,  historian  of  the  Lexington 
Historical  Society,  after  which  the  visitors  inspected  some 
of  the  most  interesting  sights  close  to  the  square.  From 
Lexington  the  party  was  carried  by  the  same  special  train 
to  Concord,  where  the  visitors  were  met  by  a  large  number 
of  carriages,  barges  and  omnibuses  specially  chartered  for 
the  occasion,  and  inspected  the  many  points  for  which  that 
place  is  noted.  The  first  objective  point  was  the  famous 
battlefield,  and  afterward  the  party  was  driven  about  the 
town,  passing  the  former  homes  of  Emerson,  Hawthorne, 
Thoreau  and  Alcott.  Later  a  visit  was  made  to  the  Sleepy 
Hollow  Cemetery  where  many  of  the  illustrious  dead  Qf 
Concord  are  buried.  The  visitors  returned  to  the  city 

about  7  o'clock. 
Later  in  the  evening  an  enjoyable  reception  was  given 

at  Paul  Revere  Hall  in  the  Mechanics'  Association  Build- 
ing. This  reception  was  largely  attended  by  many  ladies 

of  Boston,  and  was  a  great  social  success.  Many  in- 
dulged in  dancing,  and  later  in  the  evening  an  elaborate 

collation  was  served. 

Wednesday  morning  the  ladies  in  attendance  at  the  con- 
vention were  taken  on  a  special  excursion  around  Boston, 

during  which  the  historical  points  within  the  city  were 
visited.  In  the  afternoon  the  visitors  went  on  a  special 
steamer  to  Nantasket,  where  a  clambake  was  served.  Many 
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improved  this  opportunity  of  taking  a  dip  in  the  surf  and 

in  shooting  the  chutes  and  testing  the  other  seaside  at- 
tractions. The  return  to  the  city  was  made  late  in  the evening. 

Thursday  morning,  while  the  delegates  were  engaged 
at  the  Convention  Hall,  the  ladies  in  attendance  were  taken 
for  an  extensive  drive  through  the  elaborate  system  of 

Boston  parkways.  About  twenty-five  carriages  were  re- 
quired to  carry  the  party.  The  afternoon  was  devoted  to 

a  trip  to  Plymouth  by  special  train.  The  points  made 

memorable  through  the  landing  and  sufferings  of  the  Pil- 
grims in  this  old  and  interesting  city  were  visited,  notably 

the  Pilgrim  Stone,  Pilgrims'  Hall,  and  the  old  Burying 
Ground,  while  the  Miles  Standish  Monument  at  Duxbury, 
across  the  bay,  could  be  seen  by  all.  The  party  returned 

to  Boston  by  about  7  o'clock,  many  of  them  bringing  as 
mementos  of  the  trip  souvenirs  which  had  come  over  in  the 

Mayflower — perhaps! 
In  the  evening  the  annual  banquet  was  held  in  the  large 

dining-room  of  the  Brunswick  Hotel,  at  about  9  o'clock. 
After  the  banquet  proper,  which  was  an  exceptionally  good 
one,  came  a  series  of  toasts,  the  speakers  being  called  upon 

in  order  by  President  Lang.  It  was  expected  that  Gov- 
ernor Wolcott  and  Mayor  Quincy  would  be  able  to  re- 

spond, but  both  wrere  unable  to  be  present,  the  former 
through  the  unexpected  return  to  the  city  on  that  day  of 
a  regiment  of  Massachusetts  volunteers  coming  from 
Santiago,  and  the  latter  to  keep  some  other  and  earlier 

engagements.  General  Patrick  A.  Collins  was  also  to  re- 
spond lo  a  toast,  but  was  obliged  to  retire  from  the  dining- 

room  eaiiv  in  the  evening  on  account  of  the  discomfort 
the  brilliant  lighting  of  the  room  caused  to  his  eyes. 

Hon.  George  G.  Crocker,  chairman  of  the  Boston  Rapid 
Transit  Commission,  the  first  guest  called  upon  to  speak, 
described  the  subway  and  the  conditions  that  called  it  into 
being,  and  in  referring  to  its  success,  now  that  it  is  finished, 
said  much  credit  is  due  the  street  railway  company  for  its 

co-operation  in  making  it  successful.  Samuel  J.  Elder, 
who  was  assigned  to  speak  for  the  bar,  talked  about  a  great 

many  things,  and  in  a  way  that  created  lots  of  fun,  incident- 
ally paying  a  high  tribute  to  the  New  England  bar  of  to- 
day for  having  produced  such  men  as  Tom  Reed,  John 

D.  Long  and  Richard  Olney.  Stephen  O'Meara,  in  speak- 
ing for  the  press,  traced  many  points  of  resemblance  be- 

tween street  railways  and  newspapers,  notably  in  their  lia- 
bility to  receive  strong  public  criticism,  but  he  thought  that 

if  both  did  their  full  duty,  the  reward  would  be  found  quite 
ample  in  the  end.  Hon.  Carroll  Paine,  attorney  for  the 
Atlanta  Consolidated  Street  Railway  Company,  then  made 
a  patriotic  speech  that  aroused  warm  applause.  He  was 
followed  by  General  William  A.  Bancroft,  of  the  Boston 
Elevated  Railway  Company,  and  Charles  S.  Sergeant,  the 
newly  elected  president  of  the  association.  Both  spoke  of 
the  pleasure  of  railway  men  of  Boston  in  entertaining  the 
association,  while  General  Bancroft  paid  a  high  eulogy  to 
the  ability  of  Mr.  Sergeant  as  a  railway  manager,  as 
shown  by  the  history  of  the  West  End  Railway.  It  was 
nearly  12:30  A.  M.  when  the  gathering  adjourned. 

Friday  morning  was  devoted  by  most  of  the  ladies  to 
visiting  the  large  stores  in  Boston,  and  in  the  afternoon, 
although  the  convention  was  then  nominally  over,  a  large 
number  of  visitors  waited  to  take  the  trip  by  electric  cars 

to  Norumbega  Park,  by  way  of  the  Boston  Elevated  Rail- 
way and  Commonwealth  Avenue  Street  Railway  systems. 

Those  who  made  the  trip  felt  fully  repaid  for  waiting  over. 

Untiring  and  energetic  to  the  last,  the  entertainment  com- 
mittee, finding  a  sufficient  number  of  visitors  still  in  Bos- 

ton available,  arranged  a  theater  party  for  Keith's  on  Fri- 
day evening.  This  was  not  on  the  programme  and  it  came 

as  a  pleasant  surprise  to  the  delegates.      The  body  of 
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Keith's  Theater  was  reserved  for  the  party  and  was  well 
filled.  The  performance  was  well  up  to  the  Keith  standard 
and  was  heartily  enjoyed,  particularly  in  view  of  the  fact 
that  the  performers  lost  no  opportunity  to  make  the  party 
feel  wholly  at  home.  Many  good  jokes  were  perpetrated 
at  the  expense  of  the  railway  men.  The  personnel  of  the 
entertainment  committee  follows:  P.  L.  Saltonstall,  Bos- 

ton, chairman;  H.  F.  Eldredge,  Portsmouth;  A.  B.  Bruce, 
Lawrence;  C.  C.  Pierce,  Boston;  C.  W.  Wilson,  Boston; 

J.  F.  Shaw,  Boston;  J.  H.  Goodspeed,  Boston;  J.  H.  Cun- 
ningham, Boston;  B.  J.  Weeks,  Quincy;  W.  W.  Sargeant, 

Fitchburg. 
 ♦♦♦  

The  Street  Railway  Accountants'  Association 
The  second  annual  convention  of  the  Street  Railway  Account- 

ants' Association  of  America  was  held  in  Boston,  Sept.  6,  7,  8 
and  9,  simultaneously  with  the  convention  of  the  American  Street 
Railway  Association.  The  room  in  which  the  accountants  were 
assembled  was  just  across  the  hall  from  the  main  convention,  and 
during  the  sessions  a  number  of  the  members  of  the  American 
Street  Railway  Association  paid  brief  visits  to  the  accountants. 

The  first  session  was  called  to  order  at  11  o'clock  on  Tuesday 
morning,  with  President  H.  L.  Wilson  in  the  chair.  The  minutes 
of  the  last  meeting,  having  been  published  in  full  in  book  form, 
were  not  read,  but  instead  were  formally  approved  in  that  shape. 
President  Wilson  then  read  his  annual  address  as  follows: 

president's  address 
Why  this  association  has  continued  to  shower  honors  on  my 

unworthy  head  is  something  I  have  been  unable  to  understand. 
When  I  found  it  would  be  impossible  for  me  to  be  present  at  the 
first  annual  convention  of  the  association  at  Niagara  Falls  last 
year  I  naturally  supposed  that  my  career  as  presiding  officer  had 
come  to  an  untimely  end,  and  the  only  reason  that  has  occurred  to 
me  since  why  this  was  not  so,  is  that  you  all  felt  so  sorry  that  it 
was  necessary  for  me  10  forego  the  many  instructive  features,  as 
well  as  the  many  pleasures,  which  you,  who  were  present,  enjoyed 
on  that  occasion,  that  from  pure  sympathy  you  concluded  to  give 
me  another  opportunity  to  occupy  the  chair.  You  have  my  as- 

surance that  whatever  the  reason  may  have  been  your  generosity 
was  fully  appreciated,  and  I  thank  you  for  the  double  honor  you 
have  conferred  upon  me. 
The  interests  of  all  persons  connected  with  the  street  railwav 

business  are,  or  should  be,  the  same,  and  it  is  a  pleasure  to  note 
how  much  closer  the  accounting  and  operating  departments  are 
constantly  coming  together.  Accounting  is  now  looked  upon 
as  a  much  more  important  branch  of  the  business  than  was  the 
case  a  few  years  ago,  and  we  must  make  it  the  aim  of  the  associa- 

tion to  make  it  still  more  important  each  year.  In  order  to  ac- 
complish this  much  desired  end  we  must  steadily  look  forward, 

and  use  every  endeavor  to  shorten,  improve  and  perfect  our  meth- 
ods in  such  a  way  that  the  results  will  give  more  complete  infor- 

mation in  as  concise  a  manner  as  possible  to  all  departments  of 
the  company. 

That  a  thing  is  good  enough  is  a  mistake  we  must  not  allow 
ourselves  to  fall  into.  How  many  of  us  to-day  would  be  satisfied 
with  what  our  grandfathers  considered  was  good  enough  for 
them? 

Most  of  you  are  thoroughly  familiar  with  what  this  association 
has  already  accomplished,  and  while  some  may  possibly  think  that 
the  improevment  has  been  so  rapid  that  it  may  have  been  caused 
by  the  enthusiasm  of  youth,  and  cannot  continue  in  the  same 
ratio,  I  for  one  think  we  have  only  begun  the  good  work,  and  that 
it  is  bound  to  continue  if  only  the  same  interest  is  shown  in  the 
future  as  has  been  shown  in  the  past  by  all  our  members. 

The  committee  appointed  to  further  consider  the  question  of  a 
standard  system  for  street  railway  accounting  has  been  very  active 
during  the  past  year,  and  three  of  the  five  members,  namely,  Mr. 
Duffy,  Mr.  Ham  and  Mr.  Davies,  have  worked  very  hard  in  try- 

ing to  perfect  what  the  previous  committee  so  ably  accomplished 
ir  the  short  time  they  had  to  devote  to  this  subject  previous  to  the 
last  convention.  They  have  consulted  with  members  of  the  Asso- 

ciation of  State  Eailroad  Commissioners,  with  the  Interstate 
Commerce  Commission,  and  with  members  of  the  Association  of 
Railway  Accounting  Officers,  and  have  asked  for  suggestions 
from  all  our  own  members,  and  have  carefully  considered  all 
questions  which  have  been  submitted  to  them.  They  held  a 
meeting  in  New  York  a  few  weeks  ago,  and  met  again  at  Cleve- 

land only  a  few  days  since.  They  have  rendered  the  association 
much  valuable  service  at  no  inconsiderable  sacrifice  to  their  time, 
and  have  refused  to  allow  the  association  to  pay  the  personal  ex  - 

penses of  their  meetings,  and  they  should  receive  our  unbounded 
thanks  for  what  they  have  accomplished.  The  report  which  they 
will  submit  is  the  most  important  matter  we  have  to  consider, 
and  I  trust  that  every  one  present  will  have  some  views  on  this 
subject,  and  will  not  hesitate  to  give  us  the  benefit  of  their  ideas. 

The  association  has  continued  to  grow  in  a  manner  that  is  quite 
encouraging,  and  if  it  is  not  all  that  we  might  have  hoped  it  would 
be  by  this  time  it  is  at  least  quite  gratifying  that  the  membership 
has  steadily  increased,  and  that  while  its  growth  may  have  been 
somewhat  slow  it  is  still  very  healthy  and  the  scope  of  the  terri- 

tory covered  is  constantly  widening.  Before  the  final  adjournment 
I  hope  that  our  membership  may  be  doubled,  and  we  ought  to 
feel  that  if  we  can  induce  any  of  the  railway  officials  who  are  now 
in  this  city  to  join  our  association  we  are  doing  them  and  their 
company  a  favor,  as  I  feel  assured  they  will  consider  themselves 
well  repaid  when  they  know  the  benefits  to  be  derived  from  3 
membership  in  our  association. 

During  the  year  we  have  admitted  another  company  from  the 
Republic  of  Mexico  and  one  from  the  city  of  Honolulu,  in  the 
Hawaiian  islands.  I  do  not  know  whether  our  having  admitted 
this  latter  company  to  our  association  was  all  that  was  necessary 
to  influence  Congress  to  annex  these  islands,  but  it  is  a  fact  that  it 
was  only  a  very  short  time  afterward  that  they  obtained  the 
recognition  they  had  so  long  sought. 

It  h  with  the  deepest  regret  that  I  have  to  announce  that  the 
grim  messenger  of  death  has  entered  our  ranks  and  taken  from  us 
three  members,  Morris  W.  Hall,  of  Camden,  N.  J.;  James  A. 
Slratton,  of  Birmingham,  Ala.,  and  C.  B.  Reavis,  of  Atlanta,  Ga. 
All  of  these  gentlemen  were  deeply  interested  in  everything  per- 

taining to  the  welfare  of  our  organization,  and  many  of  us  feel  a 
personal  sorrow  at  the  loss  of  our  friends. 

The  American  Stieet  Railway  Association  clearly  demonstrated 
by  the  recognition  they  accorded  our  association  at  the  last  con- 

vention that  they  have  a  kindly  interest  in  our  well  being,  and  we 
shall  always  consider  that  we  owe  them  a  deep  debt  of  gratitude 
for  all  the  delicate  attentions  they  have  shown  us. 

The  two  leading  stieet  railway  publications  have  also  shown  us 
many  favors,  and  have  done  all  that  lay  in  their  power  toward 
bringing  our  organization  prominently  before  the  railway  fra- 

ternity of  the  country,  and  I  take  this  opportunity  to  thank  them 
in  the  name  of  the  association.  I  shall  not  consider  my  duties 
completed  without  first  calling  your  attention  to  what  our  secre- 

tary and  treasurer  has  done,  and  is  still  doing,  for  us.  To  his 
tireless  energy  we  owe  to  a  large  degree  our  present  high  standing, 
and  the  task,  which  he  is  constantly  imposing  upon  himself  would 
well  tax  the  strength  of  a  much  stronger  man. 

The  report  of  the  treasurer,  W.  B.  Brockway,  was  next  pre- 
sented as  follows: 

REPORT  OF  THE  SECRETARY  AND  TREASURER 
In  reviewing  the  transactions  of  this  office  for  the  second  year 

of  the  association  there  is  much  to  encourage  us  to  continued 
effort  in  the  extension  of  the  interest  in  our  aims  and  reasons  for 
organizing.  That  the  importance  of  the  results  we  desire  to  reach 
and  that  our  aim  to  be  of  more  assistance  to  the  street  railway 
properties  of  America  is  being  appreciated  can  best  be  shown  by 
the  following  statement  of  our  membership: 
Total  companies  joining  at  Cleveland,  Ohio,  March,  1897.  ...  25 
Number  joining  between  Cleveland  and  Niagara  Falls  meet- 

ing  12 
Number  joining  at  Niagara  Falls,  N.  Y.,  October,  1897   16 
Number  joining  since  Niagara  Falls  meeting   16 

Total    69 
Less  Cincinnati  Street  Railway  Company,  withdrawn   1 

Total  membership  Sept.  2,  1898   68 
The  companies  joining  at  the  Niagara  Falls,  N.  Y.,  meeting were: 

Brooklyn  City  &  Newtown  Railroad  Company,  Brooklyn,  N.  Y. 
Columbia  Railway  Company,  Washington,  D.  C. 
Wilmington  City  Railway,  Wilmington,  Del. 
Tonawanda  Electric  Railroad,  North  Tonawanda,  N.  Y. 
Milwaukee  Electric  Railway  &  Light  Company,  Milwaukee, Wis. 
Manchester  Street  Railway,  Manchester,  N.  H. 
Memphis  Street  Railway  Company,  Memphis,  Tenn. 
Hamilton  Street  Railway  Company,  Hamilton,  Ont. 
Fitchburg  &  Leominster  Street  Railway  Company,  Fitchburg, Mass. 

Denver  Consolidated  Tramway  Company,  Denver,  Col. 
Colorado  Springs  Rapid  Transit  Companv,  Colorado  Springs, 

Col. Columbus  Central  Railway  Company,  Columbus,  Ohio. 
Metropolitan  Railroad  Company.  Washington,  D.  C. 
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Union  Depot  Railroad  Company,  St.  Louis,  Mo. 
West  Chicago  Street  Railway  Company,  Chicago,  111. 
Cicero  &  Proviso  Street  Railway  Company,  Chicago,  111. 

Those  joining  since  the  Niagara  Falls  meeting  are: 
Capital  Traction  Company,  Washington,  D.  C. 
Brockton  Street  Railway  Company,  Brockton,  Mass. 
Detroit  Citizens'  Street  Railway  Company,  Detroit,  Mich. 
Atlanta  Railway  Company,  Atlanta,  Ga. 
St.  Joseph  Railway,  Light,  Heat  &  Power  Company,  St.  Joseph, 

Mo.' 
United  Traction  Company,  Pittsburgh,  Pa. 
Hartford  Street  Railway  Company,  Hartford,  Conn. 
Salt  Lake  City  Railroad  Company,  Salt  Lake  City,  Utah. 
Aurora  &  Geneva  Railway  Company,  Aurora,  III. 
New  Orleans  &  Carrolton  Railway  Company,  New  Orleans,  La. 
Hawaiian  Tramway  Company,  Honolulu,  Hawaiian  Islands. 
Market  Street  Railway  Company,  San  Francisco,  Cal. 
Oakland  Transit  Company,  Oakland,  Cal. 
Federal  District  Railways  of  the  City  of  Mexico,  Mexico. 
Haverhill  &  Amesbury  Street  Railway,  Amesbury.  Mass. 
Concord  Street  Railway  Company,  Concord,  Mass. 
Thus  our  membership  includes  nearly  all  of  the  States  in  the 

Union,  several  cities  in  Canada,  two  in  Mexico  and  one  in  the 
Hawaiian  Islands;  inquiries  have  been  received  from  Europe,  Bra- 

zil and  Sidney,  N.  S.  W. 
The  finances  to  be  reported  are  as  follows: 

Receipts  from  new  members    $320.00 
Receipts  from  interest  on  deposits,  etc   6.13 
Receipts  from  1898  dues   460.00 
Balance  on  hand  Oct.  20,  1897   222.08 

$1,008.21 Expended,  services  of  secretary,  1897-1898   $200.00 
Expenses  of  secretary's  office  and  to  New  York   181. 17 Printing  and  stationery    50.15 
Stenographer,  Niagara  Falls  meeting,  October,  1897   201.92 
Printing  report  of  Niagara  Falls  meeting   198.18 
Expenses  of  committee  on  standardization  of  accounts.  . .  106.45 
Printing,  committee  on  standardization  of  accounts   18.50 
Balance  in  Home  Savings  Bank,  Toledo,  Ohio,  Sept.  2, 
1898    51.84 

$1,008.21 Dues  for  1898  unpaid   $60.00 
Amount  iu  bank   5184 

Total  amount  due  and  on  hand   $111.84 

Some  of  the  above  expenses  will  not  have  to  be  duplicated  the 
coming  year,  so  a  relatively  better  showing  will  be  made. 
The  sincere  thanks  of  the  association  are  due  to  the  members  of 

the  permanent  committee  on  a  standard  system  of  accounts  for 
their  generosity  in  paying  their  own  expenses  to  their  meeting 
held  at  Manhattan  Beach,  N.  Y.,  in  July  of  this  year.  It  is  by  their 
action  the  treasurer  is  enabled  to  report  a  balance  on  hand. 

Three  times  we  have  been  called  upon  to  feel  the  loss  of  one  of 
our  members — Morris  W.  Hall,  secretary  Camden  &  Suburban 
Railway  Company,  Camden,  N.  J.;  James  A.  Stratton,  secretary 
Birmingham  Railway  &  Electric  Company,  Birmingham,  Ala., 
and  C.  B.  Reavis,  secretary  Augusta  Railway  &  Electric  Com- 

pany, Augusta,  Ga.,  have  died.  Mr.  Hall  was  the  chairman  of  the 
organization  meeting,  and  Mr.  Reavis  was  the  third  vice-presi- 

dent for  1897.    They  were  of  our  most  helpful  members. 
The  secretary  is  deeply  under  obligations,  and  is  pleased  to 

acknowledge  the  valuable  services  and  encouragement  received 
from  the  officers  of  the  American  Street  Railway  Association,  to 
H.  H.  Windsor,  of  the  "Street  Railway  Review,"  and  E.  E.  Hig- 
gins,  of  the  Street  Railway  Journal;  to  A.  O.  Kittredge,  editor 
of  "Accountics,"  (in  charge  department  of  "Accountics,"  Street 
Railway  Journal),  for  the  presentation  of  a  book  for  the  asso- 

ciation library,  and  to  the  "Street  Railway  Review"  for  the  loan 
of  type  matter  for  use  in  the  annual  report.  These  and  others 
have  materially  assisted  in  the  handling  of  the  duties  of  the  office. 

After  the  appointment  of  committees  on  nominations  and  reso- 
lutions, and  listening  to  a  preliminary  report  of  the  executive  com- 

mittee, the  substance  of  which  was  that  its  complete  report  would 
be  presented  at  a  later  hour,  a  paper  on  "Statistics,  Their  Use  and 
Abuse,"  was  read  by  the  secretary,  W.  B.  Brockway,  in  the  ab- 

sence of  the  author,  E.  B.  Hibbs.  auditor  of  the  North  Jersey 
Street  Railway  Company,  Jersey  City,  N.  J.  This  paper  is  pub- 

lished elsewhere. 
A  discussion  followed  this  paper,  in  which  F.  E.  Smith,  W.  M. 

Barnaby  and  Mr.  Mackay  took  part. 
President  Wilson  directed  attention  to  the  fact  that  statistics  are 

frequently  made  use  of  to  a  limited  extent  when  new,  because  of 

the  interest  that  they  excite  at  that  time,  and  are  afterward  neglect- 
ed. The  maxhnum  value  of  statistics  would  follow  only  upon 

regular  use  of  the  data  supplied. 

P.  V.  Burington  explained  the  advantages  of  lead  pencil  ab- 
stracts, as  he  described  them.  While  not  neglecting  in  the  least 

the  preparation  of  statistical  tables  in  proper  form  for  permanent 

preservation,  he  was  in  the  habit  of  giving  the  officers  of  his  com- 
pany, in  the  briefest  possible  form,  on  a  memorandum  pad  in  pen- 

cil, the  salient  features  of  the  compilation.  In  this  way  the  officer 
had  presented  to  him,  at  a  time  when  he  was  most  interested  in  it, 
that  which  was  of  the  greatest  use  in  shaping  his  plans  and  policy. 

Mr.  Calderwood  referred  to  the  work  and  expense  of  the  prep- 
aration of  statistics,  and  said  that  it  was  an  important  matter  for 

the  accounting  department  to  have  clearly  defined  before  it 
just  what  statistics  are  desirable  for  the  operating  department,  in 
order  that  nothing  more  may  be  undertaken  than  the  operating 
department  can  make  use  of,  and  also  to  be  sure  that  everything 
that  the  operating  department  requires  in  the  way  of  statistical 
information  is  available. 

At  this  point  the  secretary  read  several  letters,  covering  invita- 
tions from  different  points,  for  the  next  convention  of  the  associa- 
tion. One  of  these  was  from  Detroit,  signed  by  Win.  C.  Maybury, 

Mayor,  and  indorsed  by  the  Business  Men's  League.  Another was  from  the  Mayor  of  Niagara  Falls,  N.  Y..  accompanied  by  the 
indorsement  of  the  Superintendent  of  the  State  Reservation  at 

Niagara  Falls,  and  by  representatives  of  different  business  in- 
terests. The  secretary  also  read  the  circular  relating  to  the  pur- 

poses and  work  of  the  association,  sent  out  in  December  last,  and 
which  has  already  appeared  in  these  columns,  and  gave  some  ac- 

count of  the  response  which  it  called  forth. 
As  the  hour  approached  for  adjournment,  Wm.  F.  Ham,  in 

behalf  of  the  committee  on  standardization  of  accounts,  directed 

the  attention  of  the  convention  to  the  somewhat  voluminous  re- 
port which  his  committee  would  submit  on  Wednesday.  He  as- sured the  members  that  there  would  be  enough  to  keep  them  busy 

for  the  balance  of  the  convention,  if  as  careful  attention  were  given 
to  measures  which  his  committee  would  propose  as  he  believed 
their  merits  demanded.  He  also  mentioned  that  Wm.  O.  Sey- 

mour, of  the  National  Association  of  Boards  of  Railway  Com- 
missioners, was  in  the  city,  and  would  undoubtedly  be  present  at 

later  sessions  of  the  convention.  Adjournment  was  then  taken 
until  Wednesday  morning. 

WEDNESDAY'S  SESSION 
The  convention  was  called  to  order  at  10:45  Wednesday  morn- 

ing under  adverse  conditions,  so  far  as  weather  was  concerned. 
The  temperature  was  excessive,  and  the  degree  of  humidity  almost 
up  to  the  point  of  saturation.  Nothwithstanding  the  discomfort  of 
those  present,  there  was  a  larger  attendance  upon  this  session  than 
at  any  other  of  the  convention.  Conditions  were  made  somewhat 
more  tolerable  by  removing  from  the  room  in  which  the  first  ses- 

sion had  been  held  to  another,  which  was  at  once  larger  and  sub- 
ject to  a  more  favorable  exposure. 

The  first  order  of  business  was  the  report  of  the  executive  com- 
mittee, which  was  read  by  Mr.  Ham  as  follows: 

REPORT  OF  EXECUTIVE  COMMITTEE 

The  committee  met  once  in  Niagara  Falls  immediately  after  the 

election  of  officers,  and  passed  favorably  upon  fourteen  applica- 
tions for  membership.  During  the  year  they  have  taken  three  mail 

votes  and  have  passed  favorably  upon  the  applications  or  fifteen 
members.  We  have  also  had  one  meeting  at  Boston,  and  passed 

favorably  upon  the  applications  of  five  members,  making  a  total 
increase  in  membership  during  the  year  of  thirty-four  members, 
there  having  teen  no  withdrawals. 

Considering  the  fact  that  the  Association  is  still  very  young, 
this  showing  is  particularly  satisfactory,  and  if  the  members  of  the 
Association  will  show  as  much  interest  during  the  coming  year  as 
they  have  in  the  past,  we  believe  that  before  we  meet  again  our 
membership  will  exceed  one  hundred. 
Your  committee  has  audited  the  books  of  the  secretary  and 

treasurer,  and  found  them  correct  in  every  respect.  We  desire  to 
express  th<?  appreciation  of  this  association  for  the  thoroughness 
and  care  with  which  Mr.  Brockway  conducts  the  duties  of  his 
office. 

The  meeting  of  the  Association  at  this  time  of  the  month  is  par- 
ticularly unfortunate  and  the  absence  of  many  of  our  members 

is  due  to  that  fact.  We  should  not  be  discouraged  if  our  attend- 
ance at  this  meeting  is  not  as  large  as  we  had  hoped,  for,  while 

some  members  may  be  unable  to  be  present  on  account  of  the  time 
of  the  month,  we  feel  sure  that  we  have  their  hearty  good  will,  and 
that  they  would  be  present  if  it  were  possible. 

The  next  order  of  business  was  the  paper  entitled  "  Car  Mile- 
age," by  A.  H.  Ford,  secretary  and  treasurer  of  the  New  Orleans 

Traction  Company,  which,  in  his  absence,  was  read  for  him  by  the 
secretary.    This  paper  appears  in  full  elsewhere. 



6o8 STREET  RAILWAY  JOURNAL. [Vol.  XIV.  No.  10. 

The  permanent  committee  on  the  "  Standard  System  of  Street 
Railway  Accounts,  Covering  the  Classification  of  Operating  Ex- 

penses, Classification  of  Construction  and  Equipment  Accounts, 

and  Form  of  Annual  Report,"  was  then  presented  by  Mr.  Ham, in  the  absence  of  C.  N.  Duffy,  chairman.  It  is  given  elsewhere 
in  this  issue. 
The  report  was  received  with  applause,  and  upon  motion  of 

Mr.  F.  E.  Smith,  it  was  agreed  that  it  should  be  taken  up  section 
by  section  for  discussion. 

Before  the  discussion  was  commenced,  however,  Mr.  Ham  in- 
troduced to  the  convention  Wm.  O.  Seymour,  representing  the 

National  Association  of  Street  Railway  Commissioners,  who  was 
invited  to  address  the  meeting.  Mr.  Seymour  responded  very 
briefly,  recounting  that  he  was  present  at  the  invitation  of  Mr. 
Duffy,  chairman  of  the  permanent  committee  on  the  Standard 
System  of  Street  Railway  Accounts.  He  was  very  much  pleased 
to  meet  the  street  railway  accountants  of  the  country,  and  par- 

ticularly the  committee  who  were  giving  such  earnest  work  to  the 
matters  in  hand.  He  said  the  report  of  the  committee,  to  the  read- 

ing of  which  he  had  listened  with  great  care  and  interest,  appeared 
to  be  very  complete,  and  was  not  apparently  open  to  severe  criti- 

cism in  any  important  particular.  There  was  only  one  point  to 
which  he  would  direct  attention  as  being  something  that  very 
possibly  could  not  be  indorsed  by  the  association  which  he  rep- 

resented, and  that  was  the  location  in  the  classification  of  the  item 
of  taxes.  He  believed  that  the  Association  of  Street  Railway  Com- 

missioners was  committed  to  a  course  with  respect  to  this  item 

that  was  opposed  to  the  recommendation  of  the  accountants'  com- mittee. He  did  not  believe  that  his  association  would  be  in  favor 
of  considering  taxes  an  operating  expense.  He  did  not  wish  to  be 
understood  at  this  time  as  giving  an  official  opinion  in  this  re- 

gard. He  directed  attention  to  the  matter  as  a  suggestion  of  what 
might  possibly  need  argument  pro  and  con,  as  a  preliminary  to  the 
adoption  by  his  association  of  the  scheme  of  classification  which 

the  accountants'  committee  had  submitted.  In  all  leading  particu- 
lars he  thought  the  report  was  not  to  be  criticised.  He  felt  verv 

certain  that  when  it  was  properly  brought  to  the  official  notice  of 
the  organization  which  he  represented  it  would  meet  with  cordial 
approval,  except,  of  course,  some  such  mooted  point  as  that  of 
taxes  already  referred  to.  Further  referring  to  the  location  of  the 
item  of  taxes,  he  said  that  close  attention  had  been  given  to  this 
matter  by  the  steam  railroad  accountants  of  the  country,  with  the 
result  that  they  had  come  to  regard  taxes  as  a  fixed  charge,  being 
an  item  that  is  not  controlled  nor  affected  by  the  management. 

Mr.  Seymour's  remarks  were  greeted  with  hearty  applause. Considerable  discussion  of  details  followed. 
Finally  a  vote  was  taken  on  construction  and  equipment  ac- 

counts. A  to  O  inclusive,  and  as  the  result  the  report  of  the  com- 
mittee in  this  regard  was  approved.  It  was  remarked  by  one  of 

the  speakers  that  the  accountant  of  each  company  may  use  more 
or  less  of  the  accounts  suggested,  according  to  the  conditions 
under  which  its  operations  are  conducted.  Adjournment  was  then 
taken  to  Thursday  morning. 

THURSDAY'S  SESSION 
The  order  of  business  was  a  continuation  of  the  discussion  of  the 

report  of  the  permanent  committee  on  a  standard  system  of  street 
railway  accounts,  etc.  On  motion  of  Mr.  Babcock,  the  three 
grand  divisions  of  operating  expense  accounts,  namely,  their  sub- 

division into  classes  entitled  maintenance,  transportation  and 
general,  was  approved.  The  accounts  under  these  heads  were  then 
taken  up  seriatim. 

No.  i,  maintenance  of  track  and  roadway,  and  No.  2,  mainte- 
nance of  electric  line,  were  approved,  after  questions  on  unimport- 

ant points  asked  by  different  members  had  been  replied  to  by  Mr. 
Ham  in  behalf  of  the  committee. 
There  was  considerable  discussion  on  the  question  as 

to  the  line  to  be  drawn  between  maintenance  and  re- 
newal. Mr.  Babcock  pointed  out  that  the  management 

of  his  company  required  that  renewal  accounts  be  kept  sepa- 
rate, on  account  of  their  statistical  importance.  It  soon  de- 

veloped in  the  discussion  that  in  many  cases  the  line  to  be  drawn 
between  repairs  and  renewals  is  purely  arbitrary.  Indeed,  this  was 
pointed  out  by  the  committee,  with  the  explanation  that  in  cases 
where  it  was  very  difficult  to  decide  on  which  side  of  the  line  a 
given  item  should  be  placed,  the  committee  had  felt  it  was  more 
important  to  reach  a  definite  decision  than  to  split  hairs  over  a 
choice.  Uniformity  in  matters  that  were  immaterial,  as  well  as 
those  which  are  more  important,  was  extremely  desirable. 

After  discussion  a  member  asked  how  many  of  those  present  kept 
depreciation  accounts  or  were  ready  for  such  a  radical  innova- 

tion. The  reply  was  rather  mirthful  than  serious,  indicating  that 
the  majority  of  the  accountants  present  were  not  yet  ready  for 
reserve  accounts  for  depreciation,  etc. 

Mr.  Ham  called  attention  to  the  fact  that  the  discussion  had  got 

outside  of  the  line  of  the  report,  and  suggested  that  it  would  be 
better  to  have  it  held  strictly  to  what  was  before  the  meeting. 

After  much  further  discussion  on  the  various  itemized  accounts 

another  section  of  the  committee's  report  was  approved  and 
adopted  substantially  without  change. 

At  this  point  Captain  McCulloch,  ex-president  of  the  American 
Street  Railway  Association,  entered  the  room.  He  was  invited  to 
address  the  meeting,  and  to  express  an  opinion  upon  some  of  the 
points  which  had  been  under  discussion,  particularly  as  to  the 
location  of  certain  expense  items,  whether  they  should  fall  to  one 
account  or  to  some  other  account.    Mr.  McCulloch  said  in  reply: 

"Our  secretary  (Mr.  Duffy)  places  such  items  just  where  you 
gentlemen  agree  that  they  should  go.  I  accept  that  decision  as 
entirely  satisfactory,  and  that  ends  the  matter.  I  came  in  just 
to  see  the  vim  and  vigor  with  which  you  are  performing  your 
work.  Tt  is  evidence  of  your  earnestness.  I  know  much  good 
will  result  from  the  work  you  are  doing.  Standardization  of 
accounts  will  be  worth  a  good  deal  to  street  railway  companies  in 
general.  I  hope  you  will  persevere  in  what  you  have  under- 

taken to  do.  Do  not  allow  small  difficulties  to  discourage  you. 

You  can  always  count  on  my  support." 
Mr.  McCulloch's  remarks  were  received  with  applause. 
Mr.  Green  then  offered  a  resolution  directing  the  proper  officers 

to  have  the  minutes  of  the  convention  printed  and  distributed  in 
the  same  general  manner  as  last  year:  also,  to  follow  the  good 
example  of  the  American  Street  Railway  Association  by  having 
a  carefully  engraved  portrait  of  the  retiring  president  as  a  frontis- 

piece to  the  book.  Mr.  McCulloch  begged  permission  to  offer  a 
few  words  with  respect  to  printing  the  proceedings  of  the  associa- 

tion. He  said  he  believed  it  would  be  greatly  to  the  advantage 
of  the  organization  if  the  distribution  of  the  printed  proceedings 
could  be  restricted  to  the  membership.  He  believed  that  such 
a  course  would  have  the  good  effect  of  enlarging  the  membership, 
particularly  if  those  outside  desiring  the  benefit  of  the  work  of  the 
association  were  thereby  impressed  with  the  fact  that  it  could  not 
be  obtained  except  through  membership.  This  sentiment  was 
heartily  approved  by  the  meeting.  Mr.  Brockway  explained 
how  the  reports  of  the  last  convention  were  distributed,  and  men- 

tioned the  number  of  persons  who  applied  for  copies  who  were 

not  entitled  to  them.  Mr.  Green's  resolution  was  then  put  and 
unanimously  carried. 

At  this  point  the  nominating  committee  submitted  the  following 
report:  For  president,  J.  F.  Calderwood;  first  vice-president,  E. 
R.  Tighe;  second  vice-president,  R.  L.  Williams;  third  vice-presi- 

dent, E.  R.  Smith;  secretary  and  treasurer,  W.  B.  Brockway; 
chairman  of  the  executive  committee,  H.  L.  Wilson;  H.  E.  Bab- 

cock, H.  C.  Mackay  and  J.  D.  Frazer. 
By  motion  duly  put  and  carried,  the  secretary  was  instructed 

to  cast  the  ballot  of  the  association  for  the  election  of  all  these 
officers.  This  was  done  and  the  persons  above  mentioned  were 
declared  elected  to  the  offices  named  for  the  new  year.  The 
meeting  then  adjourned. 

FRIDAY'S  SESSION 
The  convention  was  called  to  order  a  few  moments  before  11 

o'clock.  The  consideration  of  the  accounts  of  general  expenses 
was  at  once  taken  up.  Accounts  Nos.  25  to  38,  inclusive,  were 
passed  without  discussion.  Account  No.  39,  taxes,  as  had  been 
foreshadowed  by  much  that  had  taken  place  in  previous  sessions 
of  the  convention,  came  up  for  discussion.  Remarks  were  made 
by  Messrs.  Wilson,  Smith,  Green,  Ham,  Burrington,  Davies. 
White  and  others.  The  committee  explained  that  in  part  its  mem- 

bers had  experienced  a  change  in  sentiment  with  respect  to  taxes 
since  their  report  of  a  year  since  was  submitted.  The  committee 
was  a  unit  at  present  in  favor  of  the  recommendation  of  regarding 
taxes  as  an  item  of  operating  expenses,  save  only  in  the  case  of 
Mr.  Wilson,  who,  keeping  in  mind  the  requirements  of  the  Massa- 

chusetts law,  thought  it  was  inexpedient  to  charge  taxes  into 
operating  expenses. 

In  the  course  of  the  discussion  Mr.  Ham  asserted  that  taxes  as 
an  operating  expense  in  the  case  of  a  street  railway  was  entirely 
analogous  to  taxes  in  the  case  of  a  mercantile  or  manufacturing 
concern.  He  said  he  desired  to  ask  the  opinion  of  an  accountant 
of  wide  experience,  Mr.  Kittredge,  who  was  present,  with  respect 
to  what  was  customary  in  the  matter  of  taxes  among  mercantile 
and  manufacturing  establishments.  Mr.  Kittredge  replied  that 
so  far  as  his  experience  went,  it  was  the  universal  custom  to  con- 

sider tax°s  as  a  part  of  the  general  expenses  of  a  manufacturing 
establishment,  and  as  a  part  of  the  expenses  of  doing  business 
of  a  mercantile  establishment.  Mr.  Wilson  took  exception  to 
Mr.  Kittredge's  remarks,  and  said  that  his  experience  was  some- 

what different;  that  in  manufacturing  enterprises  it  was  almost 
invariably  the  rule  to  consider  taxes  as  a  part  of  the  cost  of 
product,  something  to  be  spread  with  other  general  expenses  over 
the  output  of  the  concern.    Mr.  Kittredge,  in  reply  to  this,  said 
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that  he  must  have  been  misunderstood  in  what  he  had  first  said, 
for  that  was  exactly  what  he  had  claimed,  namely,  that  taxes  are 
a  part  of  the  general  expenses  of  a  manufacturing  concern,  to  be 
spread  over  product.  He  did  not  set  the  difference  between  the 
cost  of  a  wheelbarrow,  for  example,  as  the  product  of  a  factory, 
and  the  ccst  of  the  transportation  of  a  passenger,  which  is  the 
product  of  a  street  railway.  The  wheelbarrow  is  what  the  factory 
sells  and  the  ride  is  what  the  street  railway  sells.  Taxes  are  a 
part  of  the  cost  of  each.  He  believed  that  the  committee  was 
logically  correct  in  considering  taxes  a  part  of  operating  expenses 

As  the  result  of  the  discussion  on  this  point,  the  recommenda- 
tion of  the  committee  was  approved  as  made. 

Annual  Convention   of   the   New  York   State  Street 

Railway  Association 

The  sixteenth  annual  meeting  of  the  Street  Railway  Association 
of  the  State  of  New  York  was  held  at  the  Manhattan  Beach  Hotel, 
Manhattan  Beach,  New  York,  Sept.  13-14.  The  president,  G. 
Tracy  Rogers,  of  Binghamton,  called  the  meeting  to  order  at 
11:15  A.  M.  Delegates  were  present  from  Amsterdam,  Bing- 

hamton, Brooklyn,  Buffalo,  Catskill,  Elmira,  Fredonia,  Herkimer, 
Iiornellsville,  Ithaca,  New  York,  Schenectady,  Stillwater  and 
Syracuse.  Messrs.  Baker,  Cole  and  Dunn,  State  Railroad  Com- 

missioners, were  also  in  attendance,  as  were  a  number  of  repre- 
sentatives of  manufacturing  companies,  making  a  total  of  about 

150  persons. 
The  president  announced  the  first  order  of  business  to  be  the 

calling  of  the  roll. 
President  Rogers  then  read  the  annual  address.  After  paying  a 

high  tribute  to  the  memory  of  Hon.  Edmund  O'Connor,  attorney 
for  the  association  during  the  past  three  years,  whose  death  oc- 

curred recently,  he  said  in  part: 
"The  return  upon  the  capital  invested  in  street  railway  enter- 

prises is  generally  overestimated  by  the  public;  many  lines  are 
constructed  or  extended  and  operated  at  an  actual  loss  for  years, 
but  I  believe  that  the  public  begins  to  see  and  appreciate  the 
great  ad1  antage  on  their  side,  and  that  a  more  liberal  policy  will 
prevail.  Within  the  past  year  the  development  of  rapid  transit 
has  been  remarkable,  notwithstanding  adverse  circumstances,  in- 

cluding the  war  with  Spain.  The  advance  has  been  steady  and 
prosperous,  noticeably  so  in  the  city  of  Brooklyn,  whose  honored 
guests  we  are  to-day. 

"The  interest  in  the  cable  system  is  now  purely  historical.  It 
has  served  its  purpose  and  served  it  well,  but  its  day  is  done. 
From  the  railway  standpoint,  there  is  nothing  to  be  hoped  from 
it,  but  we  all  look  back  on  it  with  gratitude,  as  it  was  first  in- 

strumental in  displacing  the  horse.  Its  availability  for  overcoming 
heavy  grades  cheaply  remains  unimpaired,  but  its  merit  for  aver- 

age transportation  have  been  excelled  by  the  electric  system. 
"It  is  also  noticeable  that  the  problem  of  developing  the  com- 

pressed air  system  has  been  taken  hold  of  with  great  energy  in 
New  York  City,  and  in  the  hands  of  competent  men  in  control  of 
it,  it  is  anticipated  that  it  will  prove  effective  on  lines  fitted  for 
the  use  of  such  form  of  power. 

"The  much-feared  monopoly  in  the  beginning  of  this  decade  has 
proven  to  be  a  great  benefit  to  the  traveling  public,  which  I  am 
satisfied  they  now  recognize.  There  was  no  chance  for  competi- 

tion between  two  or  more  roads  in  the  early  days  unless  attended 
by  disastrous  results  to  themselves  and  the  public  whom  they 
served.  The  free  transfer,  which  has  been  one  of  the  greatest 
blessings  that  the  traveling  public  has  ever  received  in  this  country, 
was  largely  the  outcome  of  this  consolidation.  The  railroad  com- 

pany owning  all  the  lines  can  now  cater  to  the  necessities  of  any 
one  or  more  localities  in  its  municipality,  and  there  is  no  one 
thing,  to  my  mind,  that  would  be  as  beneficial  under  the  present 
situation  as  the  consolidation  and  control  by  one  company  of  all 
surface  and  elevated  railroads,  and  the  underground  railroads  (if 
any  underground  line  is  ever  built). 

"It  is  safely  estimated  that  there  are  to-day  upward  of  170,000 
people  in  the  United  States  employed  on  the  street  railway,  and  an 
invested  capital  of  over  $850,000,000,  and  trackage  of  over  16,000 
miles. 

"Stimulated  travel  is  to-day  the  dividend  and  profit  of  most 
street  railways.  The  manager  of  a  street  railway  has  found  that 
in  order  to  make  his  road  to  do  anything  more  than  pay  expenses 
and  interest,  he  must  increase  travel.  The  manner  of  stimulating 
travel  is  governed  largely  by  the  environment  or  surroundings 
with  which  he  is  confronted.  The  necessity  is  so  apparent  that 
in  large  roads  there  is  a  special  department  set  aside  for  this  pur- 

pose. I  am  satisfied  that  the  morals,  health  and  habits  of  com- 
munities have  been  largely  benefitted  at  a  very  small  expenditure 

on  their  part  by  the  entertainments  and  inducements  furnished  by 
the  railroad  companies.  The  rich  and  poor  Sunday  schools  and 
the  various  societies,  one  and  all,  travel  together. 

"The  spirit  of  emulation  in  employees  is  being  more  cultivated 
each  year,  the  management  learning  by  experience  that  an  edu- 

cated, satisfied  employee  will  give  much  better  satisfaction  to  the 
management  and  more  efficient  service  to  the  public.  Too  much 
interest  cannot  be  taken,  I  believe,  in  this  department  of  our  busi- 

ness." 

The  report  of  the  executive  committee  was  then  read.  It  re- 
ported the  association  as  larger  and  more  representative  than 

ever  before,  as  free  from  debt  and  with  a  comfortable  balance 
in  the  treasury. 

The  treasurer  then  submitted  a  report  showing  the  gross  re- 
ceipts for  the  past  year  to  be  $6205;  balance  on  hand  from  last 

year,  $1,359.71,  making  a  total  of  $7,564.71.  Disbursements  during 
past  year,  $6,400.26,  leaving  a  balance  on  hand  to  the  credit  of  the association  of  $1,164.45. 

The  President. — The  next  is  the  reading  of  papers.  The  first 
paper  to  be  read  is  by  H.  M.  Kennedy,  on  "Methods  of  Develop- 

ing New  Traffic  on  Street  Railways."    This  appears  elsewhere. 
Mr.  Johnson. — The  Nassau  road  some  three  years  ago  intro- 

duced what  is  known  as  the  five-cent  system  in  Brooklyn.  Last 
season  ,ve  had  practically  a  monopoly  on  Coney  Island  business 
or  seashore  business.  This  season  the  other  street  railways,  which 
represent  75  per  cent  of  the  carrying  capacity  of  Brooklyn,  have 
gone  into  Coney  Island,  Bergen  Beach,  as  Mr.  Kennedy  has  de- 

scribed, and  the  different  seaside  resorts.  Nevertheless  our  busi- 
ness has  increased  steadily  throughout  the  summer,  notwith- 

standing the  fierce  opposition  we  have  had.  It  only  goes  to 
prove  that  in  a  large  community  of  this  kind,  if  proper  induce- 

ments are  offered,  there  are  plenty  of  riders.  Our  Sunday  business 
has  been  limited  only  by  our  capacity.  I  believe  that  is  equally 

tiue  of  Mr.  Rossiter's  road  and  Mr.  Hein's.  Of  course  they  have 
a  great  many  large,  well-equipped  city  lines  from  which  they  can 
take  their  cars  on  Sunday  and  turn  them  toward  the  seashore 
without  robbing,  to  any  great  extent,  the  regular  Sunday  riders 
on  those  business  lines.  I  know  that  is  equally  true  of  the  Nas- 

sau road.  We  have  lines,  such  as  the  Seventh  Avenue,  on  which 
we  do  about  half  the  business  on  Sunday  that  we  do  during  the 
week,  and  on  Sunday  half  the  cars  are  taken  from  those  lines 
and  turned  into  Coney  Island,  Canarsie,  etc.,  with  very  good  re- 

sults. One  of  the  things  to  which  I  would  like  to  call  your  atten- 
tion is  this:  I  have  a  car  that  is  not  the  dream  of  an  inventor,  but 

a  thing  that  has  come  about,  I  think,  in  a  natural  way — an  open  car 
of  ten  seats  which  is  31  ft.  6  ins.  in  length — the  longest  four-wheel 
open  car  with  which  I  am  acquainted.  I  discovered  as  soon  as 
I  put  open  cars  on  in  April,  although  it  was  chilly  and  cold,  our 
receipts  always  went  up.  The  moment  we  took  them  off  in  the 
fall,  while  the  weather  was  not  by  any  means  summer  weather, 
our  receipts  immediately  went  down.  The  average  closed  car 
that  we  had,  which  is  20  ft.  in  length,  seated  about  twenty-four 
people.  There  are  times  when  they  will  seat  twenty-six,  but  they 
will  average  twenty-four.  The  car  that  we  ran  through  the  sum- 

mer will  seat  comfortably  fifty.  So  we  have  virtually  taken  off 
the  ten-bench  car  and  replaced  it  with  a  five-bench  car.  My 
endeavor  has  been  to  keep  that  ten-bench  car  in  service  the  year 
around.  In  loading  or  unloading  a  closed  car  at  the  other  end  of 
the  Brooklyn  Bridge  the  passengers,  as  a  rule,  went  in  at  one 
end  and  out  at  the  other.  Now  with  this  open  car,  converted 
as  I  have  it,  we  have  six  exits — one  at  each  platform  and  four 
doors.  I  have  simply  taken  the  car  and  made  the  seats  that  for- 

merly all  faced  forward  into  vis-a-vis  seats,  and  utilized  the  dead 
space  by  moving  the  backs  of  the  seats  closer  together.  I  have 
closed  up  the  inside  of  the  car  entirely  and  put  four  doors  on  it. 
I  ran  that  car  through  the  entire  summer.  I  shall  have  250  on  the 
road  by  Oct.  1.  That  car  I  ran  during  the  months  of  June  and 
July  with  a  few  newspaper  people  in  it;  one  side  solid  with  glass 
with  two  front  windows  which  can  be  held  at  three  different 
heights.  With  a  temperature  of  93  degs.  the  car  is  as  pleasant  as 
any  average  open  car  you  can  ride  in.  That  car,  I  believe,  will 
be  warmer  in  winter  than  any  closed  car  I  have  on  the  road,  for 
the  reason  that  the  doors  on  the  front  end  of  a  closed  car  are 
bound  to  be  made  with  from  1-16  in.  to  J/2  in.  play  to  have  the 
door  work  backward  and  forward  easily.  When  that  car  is  in 
motion  you  have  the  natural  air  pressure  plus  the  speed  driving 
that  air  into  the  car.  With  this  car  that  I  speak  of,  the  front  of 
the  car  is  entirely  closed  and  there  is  only  the  natural  pressure  to 
drive  the  cold  air  in  from  the  side  of  the  car.  I  have  a  heater 
directly  under  each  seat,  placed  in  such  a  way  that  it  is  not  pos- 

sible for  a  woman's  dress  to  come  in  contact  with  it.  One  of 
our  difficulties  last  winter  and  the  winter  before  was  from  heaters 

scorching  people's  clothes.  We  expect  to  run  these  250  cars  con 
stantly  through  the  winter.  There  are  only  four  windows  in  the 
car  that  move.    My  object  in  not  putting  a  window  in  the  side 
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was  in  order  not  to  have  the  working  of  the  frame.  Stationary 
glass  has  less  maintenance  account  than  any  other.  From  June 
15  to  Sept.  15  it  is  a  question  whether  the  car  is  quite  as  inviting 
as  an  open  car,  but  through  those  three  months  I  have  arranged 
to  take  the  permanent  glass  out  of  one  side  of  the  car  and  to  have 
a  long  curtain  that  is  moved  by  the  motorman  or  conductor  and 
not  by  the  passenger. 

Mr.  Vreeland. — The  travel  on  Manhattan  Island  is  peculiar,  dif- 
fering from  that  of  any  of  the  street  railroads  of  the  United  States 

or  abroad,  in  that  the  average  of  the  traffic  for  the  day  holds 
almost  uniform,  making  it  possible  to  run  the  same  number  of 
cars  all  hours  of  the  day,  and  most  of  the  time  a  larger  number 
in  the  evening.  In  winter,  with  some  twenty-five  or  thirty 
theaters  close  to  Broadway,  our  traffic  for  a  certain  number  of 
hours  at  night  will  average  more  than  it  does  for  any  hour  through 
the  day.  On  other  lines  with  which  I  am  and  have  been  con- 

nected in  an  advisory  capacity  in  other  parts  of  the  country,  we 
have  found  that  a  very  large  business  can  be  built  up  through 
systematic  efforts  to  stimulate  and  encourage  the  traffic.  The 
Consolidated  Traction  system  of  New  Jersey  has  a  traffic  which 
is  very  similar  to  that  in  Brooklyn.  It  has  a  large  number  of 
public  parks  and  beach  resorts.  It  also  has  the  large  traffic  com- 

ing toward  New  York  for  Coney  Island  and  such  points  to  handle, 
and  commenced  a  few  years  ago  to  systematically  encourage  the 
traffic  on  its  lines.  Its  evening  traffic  was  very  light.  Its  Sunday 
traffic  was  a  fair  proportion — say  a  third  or  a  half  of  the  average 
week-day  traffic.  By  arranging  a  number  of  through  cars  on  sev- 

eral lines  leading  to  parks  and  so  forth,  and  by  special  advertis- 
ing, it  succeeded  in  building  up  a  business  which,  on  Sundays  and 

holidays,  during  the  last  two  seasons,  has  exceeded  the  average 
daily  traffic  by  nearly  100  per  cent.  The  Atlantic  Coast  Line  is 
the  only  line  with  which  I  have  ever  had  anything  to  do  where 
I  recommended  the  railroad  company  to  go  into  the  amusement 
business.  I  do  not  believe  much  in  it,  as  a  rule.  I  never  did 
while  I  was  in  the  steam  railroad  business,  and  I  think  it  is  a 
pretty  good  application  of  the  old  saw — shoemaker,  stick  to  your 
last.  A  man  who  operates  his  railroad  out  on  the  line,  and  not 
in  his  office,  has  got  pretty  much  all  he  can  do  to  attend  to  the 
average  daily  requirements  of  his  business.  While  he  is  looking 
after  this  special  amusement  business  he  is  very  frequently  run- 

ning away  from  his  365-days-in-the-year  business.  But  in  this 
special  instance  we  extended  the  line  to  a  shore  resort  in  which 
it  was  impossible  to  attract  any  local  interests,  because  they  did 
not  want  it  there.  They  claimed  that  it  would  bring  a  lot  of 
people  there  that  they  did  not  want.  So  that  we  purchased  all 
of  the  shore  front  and  made  a  park,  expended  a  large  amount  of 
money,  put  in  merry-go-rounds  and  dancing  platforms,  gave  fire- 

works exhibitions,  and  so  forth.  It  was  a  peculiar  business.  There 
are  200,000  people  along  the  coast  that  had  absolutely  nothing  to 
do  but  be  entertained,  and  they  wanted  to  be  entertained.  They 
had  money  to  spend  and  they  wanted  to  spend  it,  and  they  did  not 
know  where  to  spend  it  except  in  these  local  places.  Through 
fireworks,  special  exhibitions,  water  exhibitions,  and  so  forth,  in 
some  six  exhibitions,  sufficient  extra  travel  was  secured  to  pay 
the  interest  on  the  money  invested,  and  the  balance  of  the  season 
the  receipts  were  net.  It  meant  a  very  large  increase  in  the  busi- 

ness— some  500  or  600  per  cent — to  this  particular  point  the  first 
summer  it  was  operated,  and  it  has  continued  to  increase,  until 
this  summer  it  was  simply  limited  by  the  track  capacity  and  facil- 

ities of  the  property.  In  Philadelphia  the  effort  was  made,  sys- 
tematically, to  encourage  the  evening  and  afternoon  traffic  to 

the  various  parks.  While  they  would  not  there  engage  directly  in 
any  amusement  business,  they  lent  their  encouragement  and  aid, 
both  in  advice  and  financially,  to  various  enterprises  around  Phil- 

adelphia. This  has  built  up  a  very  large  late  afternoon  and  even- 
ing riding,  something  which  was  never  known  on  that  property 

prior  to  those  efforts.  The  same  thing  followed  the  efforts  in 
Pittsburgh  and  the  various  parks  there,  and  it  was  followed  by  a 
large  addition  to  the  business.  As  I  said  I  never  have  advised 
or  approved  of  a  railroad  company  itself  having  anything  to  do 
with  the  amusement  end  of  the  business,  even  if  it  wants  to  lend 
its  financial  aid  to  that  purpose.  I  think  that  is  a  peculiar  business 
that  requires  a  special  tact  and  ability  which  the  average  railroad 
man,  who  has  given  his  time,  attention  and  energy  to  the  de- 

veloping of  himself  in  his  own  line  of  business,  does  not  possess, 
and  if  we  go  into  these  various  lines  we  will  reach  the  point  of 
a  monopoly  of  everything  and  leave  nothing  for  the  other  fellow 
to  do.  The  general  proposition  of  having  some  special  man  to 
give  special  attention  to  these  features  is  a  very  necessary  point  in 
railroad  organization.  It  is  just  as  much  a  part  of  a  street  rail- 

road as  it  is  of  a  steam  railroad.  I  was  connected  with  the  Long 
Island  system  in  its  various  ramifications  in  the  early  days  when 
Manhattan  Beach,  Brighton  Beach  and  Long  Beach  were  es- 

tablished, and  in  the  old  days  we  were  satisfied  with  going  along 
in  the  old  style  and  running  a  few  trains  to  these  various  points. 

When  new  blood  was  infused  into  the  operating  management  of 
the  railroad  and  a  department  was  created  with  men  broad  enough 
to  consider  these  various  questions  and  to  put  new  ideas  into  effect, 
Manhattan  Beach  Brighton  Beach,  Rockaway  Beach  and  Long 
Beach  grew  in  one  summer  so  that  the  company  had  to  bring 
special  trains  from  all  points  on  the  road  to  handle  the  traffic  at 
all.  If  that  can  be  done  by  steam  railroads  I  see  no  reason  what- 

ever why  the  street  railroads,  with  the  proper  organization,  cannot 
add  very  largely  to  their  business  and  stimulate  it.  At  the  same 
time  there  is  one  point  that  has  got  to  be  carefully  guarded.  What 
ever  you  do  always  look  out  for  the  regular  short  distance  riders. 
If  you  take  that  business  and  let  the  other  fellow  have  the  excur- 

sion business  you  will  come  out  ahead.  We  have  built  up  right  in  the 
city  of  New  York  on  Sundays  and  holidays  some  of  our  best  traffic. 
It  comes  from  giving  quick,  short  service  and  paying  attention  to 
it.  There  are  some  lines  which  are  endeavoring  to  stimulate 
traffic  to  ride  for  five  cents  anywhere  from  15  to  25  miles,  and 
probably  bring  them  back  if  a  fellow  is  smart  enough  to  get  a 
transfer.  That  is  the  thing  we  have  endeavored  to  guard  against, 
and  wherever  we  have  had  competition  we  have  endeavored  not 
to  go  too  far  into  the  excursion  business.  The  history  of  the 
Long  Island  Railroad  was  one  of  giving  the  very  best  facilities, 
the  best  motive  power,  the  best  cars  and  the  best  service  to  cheap 
Coney  Island  and  giving  poor  motive  power  and  poor  service  to  the 
development  of  the  central  part  of  the  system,  which  meant  365- 
days-a-year  business.  The  result  was  that  within  25  miles  of 
New  York  City  the  development  has  been  so  great  that  we  street 
railroad  men  thought  we  would  come  in  and  help  them  cut  their 
pie,  and  we  have  done  it  very  satisfactorily  because  they  got  their 
whole  development  within  street  railroad  distances.  Beyond  that 
circle  the  average  of  traffic  for  the  365  days  a  year  is  very  small 
and  concerted  effort  is  now  being  made  to  develop  the  property 
that  is  outside  of  the  limits  or  circle  of  electric  operations. 

Mr.  Cole. — In  cities  of  the  second  class  we  have  conditions 
different  fiom  the  larger  cities.  This  spring  in  Elmira  the  Board 
of  Trade  held  a  meeting.  The  merchants  were  very  anxious  to 
promote  excursions  into  the  town,  practically  for  the  traffic  that 
they  could  get.  They  met  with  a  complete  failure,  as  the  mer- 

chants of  the  surrounding  towns  combined  together  and  went  to 
the  railroads  and  represented  that  such  excursions  would  be  in- 

jurious ;o  the  smaller  towns.  The  street  railroads  then  took  hold 
of  the  matter  of  getting  excursions  over  the  steam  roads.  We  sent 
out  men  to  the  neighboring  towns  to  confer  with  the  different 
organizations — that  is  the  Red  Men  and  the  Odd  Fellows  and 
Knights  of  Pythias,  and  all  organizations  which  run  excursions 
every  year.  By  representing  to  them  the  attractions  of  the  parks 
and  giving  them  the  privileges  of  the  dancing  pavilion,  where  they 
charge  a  nominal  sum  for  dancing,  we  showed  the  organizations 
they  could  run  excursions  and  make  money  out  of  them.  The 
steam  railroads  give  them  such  rates  that  they  can  charge  a  little 
higher  to  each  person  going  on  the  excursion.  This  enables  the  or- 

ganization to  make  a  very  fair  sum,  and  resulted  in  a  number  of 
large  excursions  into  town.  In  Elmira  this  summer  we  have  had 
about  five  or  six  excursions  each  week  brought  in  by  the  steam 
railroads,  and  this  has  added  very  largely  to  the  traffic  over  and 
above  what  we  should  have  done  by  merely  depending,  upon  the 
local  traffic. 

J.  E.  P.  Clark. — For  the  past  ten  years  at  Binghamton  we  have 
maintained  two  parks.  One  of  these  belongs  to  the  city.  We 
arranged  some  nine  years  ago  with  the  authorities,  for  a  small 
sum,  to  furnish  the  amusement  privileges,  paying  them  a  stated 
sum  for  the  privilege  and  taking  in  return  such  privileges  as  we 
could  run  and  reap  a  revenue  from,  that  were  in  keeping  with  the 
character  of  the  place.  We  provided  a  merry-go-round,  a  large 
pavilion,  a  switchback  railroad,  accompanying  popcorn  stands 
and  the  like.  We  engaged  an  orchestra  of  twelve  pieces,  and  gave 
concerts  every  afternoon  and  every  evening  and  have  continued 
doing  so  from  the  inception  up  to  the  present  time,  and  we  feel 
with  a  very  high  degree  of  success.  We  have  a  population  of 
about  45,000  people,  and  most  of  our  lines  radiate  within  the  city 
limits,  so  that  there  is  really  only  a  certain  amount  of  traffic  that 
it  is  possible  to  secure  by  the  simple  operation  of  cars,  no  matter 
how  frequent  or  how  excellent  the  service.  For  instance,  our 
winter  months  average  probably  from  $10,000  to  $12,000  in  gross 
receipts,  and  by  stimulating  the  traffic  by  the  operation  of  these 
parks  we  increase  that  to  $22,000  or  $23,000  a  month  during  the 
five  summer  months.  We  calculate  to  open  about  June  1  and 
close  Oct.  1.  Our  plan  in  running  these  resorts  is  to  cater  to  the 
respectable  element  only,  and  fundamentally  to  arrange  not  to 
incur  too  great  an  expense.  At  Ross  Park  we  make  a  special 
feature  of  picnic  parties.  We  provide  there  a  dining  pavilion,  a 
full-fledged  kitchen  with  dishes,  and  all  appurtenances,  so  that 
parties  can  come  there  without  burdening  themselves  with  those 
conveniences.  We  have  found  that  that  has  brought  as  high  as 
six  picnics  in  a  day,  and  from  five  to  ten  thousand  people  at  that 
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resort  daily  is  not  an  uncommon  occurrence.  That  for  a  city  of 
our  size  means  greatly  increased  travel  for  those  days.  At  our 
other  resort,  which  is  9  miles  out  of  the  city,  and  for  which  we 
have  a  25-cent  round-trip  fare,  we  have  what  we  call  a  casino  and 
thirty  acres  of  land.  We  provide  there  a  series  of  entertainments, 
which  we  arrange  and  control  ourselves  entirely,  as  well  as  all  the 
privileges,  and  we  have  been  very  successful  there  as  well.  We 
charge  a  slight  admission  for  a  chair  only,  and  except  where  the 
weather  is  exceptionally  bad  we  have  made  the  receipts  for  the 
chairs  pay  for  the  entertainment  proper.  We  have  found  a  great 
advantage  in  having  an  orchestra  that  we  can  furnish  to  picnic 
parties  free  of  expense,  or,  by  changing  a  few  pieces,  we  can  turn 
it  into  a  brass  band  and  furnish  music  for  a  parade.  To  make 
the  receipts  anything  like  adequate  to  meet  the  expense  and  in- 

terest account  the  travel  has  got  to  be  stimulated  in  this  way.  We 
cater  to  ladies  and  children  in  particular,  because  they  are  the 
only  ones  in  cities  of  that  kind  that  you  can  depend  on  in  after- 

noons. Our  experience  has  taught  us  that  when  you  attract  the 
ladies  and  the  children  the  better  element  of  the  male  gender  will 
follow. 
The  President. — Have  any  here  charged  admission  to  their  parks, 

and  if  so,  what  has  been  the  result?  Some,  I  think,  started  in  to 
charge  admission  to  those  who  did  not  ride  on  the  cars,  but  came 
on  bicycles.  I  think  all  will  be  interested  in  hearing  on  that 
subject. 

Mr.  Vreeland. — On  the  Atlantic  Coast  line  park  that  we  located 
on  Pleasure  Bay,  we  found  that  many  came  on  bicycles  or  by 
vehicles  during  the  first  year  the  park  was  opened.  The  second 
year  we  arranged  an  enclosure  at  the  entrance  and  put  a  man  in 
charge  to  check  bicycles  and  assume  the  responsibility  of  their 
care  without  charge,  but  to  collect  10  cents  admission  to  everyone 
who  came  on  foot,  on  bicycles  or  by  vehicle  to  the  park.  On 
many  nights  when  we  had  fireworks  we  had  as  high  as  a  thousand 
bicycles  in  that  enclosure.  It  is  simply  a  matter  of  figuring  how 
much  at  10  cents  that  amounted  to,  plus  the  fact  that  we  had  a 
great  many  carriages  coming  there. 

Mr.  Ely. — Those  who  have  visited  Norumbega  Park  near  Bos- 
ton have  noticed  that  they  charge  10  cents  admission  there,  and  in 

addition  charge  for  the  checking  of  bicycles.  Last  year  a  charge 
was  made  for  entrance  only  and  nothing  for  the  checking.  An 
admission  of  5  cents  is  charged  to  all  persons  who  ride  in  on  the 
electric  road,  and  10  cents  to  others.  Inside  the  park  is  a  summer 
theater  which  is  conducted  most  admirably.  The  stage  is  of 
rustic  work  and  is  open  except  at  the  top.  There  is  a  rustic 
cover  some  18  or  20  ft.  from  the  stage,  with  dressing  rooms 
large  and  commodious  at  either  end  of  the  stage  also  of  rustic 
work.  No  charge  is  made  for  the  ordinary  seats  in  the  ampithea- 
ter,  but  a  charge  of  10  cents  is  made  for  reserved  seats,  of  which 
there  are  a  few  rows  in  front,  also  some  boxes  that  are  merely 
railed  off  with  rustic  work  on  either  side  of  the  amphitheater. 
The  receipts  from  the  reserved  seats  are  more  than  enough  to 
pay  for  the  cost  of  the  entertainment.  The  latter  is  provided  in 
what  seemed  to  me  a  novel  but  most  admirable  and  business-like 
way.  One  J.  W.  Gorman,  an  amusement  manager  of  long  expe- 

rience, a  very  successful  man,  has  organized  a  circuit  of  street 
railway  park  amusements,  and  has  in  his  circuit  about  twenty 
places.  That  enables  him  to  hire  in  the  beginning  of  the  season 
a  large  number  of  people  of  good  talent  and  to  present  a  fresh 
bill  of  entertainment  at  each  street  railway  park  every  week,  there- 

by, of  course,  making  the  entertainment  much  more  attractive 
The  entertainment  given  is  absolutely  clean,  and  is  very  inviting. 
The  management  of  the  park  caters  to  the  ladies,  and  to  the 
respectable  element  of  the  people.  There  is  no  beer  or  stimu- 

lants sold  in  the  grounds.  Another  feature  is  that  they  have 
quite  a  large  number  of  hardy  animals,  animals  that  will  winter 
well  in  the  New  England  climate.  These  are  in  large  and  com- 

modious enclosures,  and  are  very  attractive  to  children.  In  an- 
other place  are  swings  and  piles  of  sand  and  things  of  that  sort 

for  the  smaller  children.  There  is  no  admission  fee  to  any  of  these 
places.  There  is  also  a  beautiful  electrical  fountain  which  cost 
$5000  to  install,  and  that  plays  in  the  evening  during  the  intervals 
between  the  playing  of  the  band  and  the  performance  of  the  actors 
on  the  stage  of  this  theater.  In  addition  to  the  other  attractions 
there  is  a  band  of  seven  pieces.  The  street  railway  fares  from 
Boston  amount  to  20  cents.  The  5  cents  admission  makes  the 
quarter.  The  Commonwealth  Avenue  line  is  6lA  miles  in  length, 
and,  with  the  exception  of  a  few  houses  along  the  line,  it  has  abso- 

lutely nothing  to  induce  traffic  except  the  park  at  the  end.  On  Labor 
day  there  were  more  than  25,000  people  there,  and  their  attend- 

ance was  brought  about  almost  entirely  by  this  park  and  the  quality 
of  the  entertainment  there  offered.  The  railroad  is  a  very  paying 
enterprise  and  the  park  is  paying  the  interest  on  the  investment 
and  enough  in  addition,  so  that  Mr.  Ahl  said  that  if  they  did  no 
better  it  would  pay  for  itself  in  five  years.      The  investment  is 

about  $50,000 — $25,000  for  the  land  and  $25,000  tor  improvement. 
1  here  is  a  large,  commodious  building  wan  a  restaurant  in  the 
second  story  so  arranged  with  reference  to  the  slope  at  the  en- 

trance that  the  lower  part  may  be  used  as  a  resting  place  anG 
shelter  for  cars.  There  are  also  a  lemonade  stand  and  a  place  where 
soft  drinks  aie  sold,  and  that  is  a  concession. 

Mr.  Cooper. — Utere  was  a  point  brought  out  by  Mr.  Ely  to 
which  I  would  like  to  call  the  attention  of  the  small  companies, 
and  that  is  the  interchange  of  amusements.  I  have  a  small  park  at 
home  and  1  would  very  much  like  to  put  in  some  sort  of  amuse- 

ment, but  I  found  it  would  cost  entirely  too  much  for  any  town  of 
25,000  inhabitants  to  have  vaudeville  or  anything  of  that  sort. 
Several  years  ago  I  wrote  to  the  papers  calling  attention  to  the 
necessity  of  having  an  amusement  league,  and  I  had  quite  some 
correspondence  with  smaller  towns.  I  thought  it  a  good  chance 
while  we  are  all  here  together  to  mention  that  fact  and  see  if 
something  could  not  be  done  111  that  way  among  the  smaller  towns 
having  parks,  so  that  they  could  have  that  circle  of  amusements 
giving  a  variety  all  the  way  through  the  whole  season  without 
extra  cost  to  themselves. 

■  Mr.  Johnson. — On  that  subject  I  would  say  that  I  have  a  rail- 
road in  Allentown,  Pa.,  and  run  through  sixteen  small  towns.  It 

carries  15,000  to  18,000  passengers  a  month  in  winter  and  25,000 
to  30,000  in  summer.  We  have  a  park  and  had  animals  in  it,  but 
we  found  the  feeding  and  taking  care  of  animals  was  far  too  ex- 

pensive, and  we  are  trying  a  ditlerent  kind  of  animal  now  by  giv- 
ing a  variety  entertainment  in  summtr  time.  We  get  shows  for 

from  $250  to  as  low  as  $200  a  week.  We  have  a  stage  and  the 
reserved  seats  about  pay  for  the  perfoimance.  There  is  no  liquor 
sold  in  the  park,  but  directly  opposite  this  park  across  the  railroad 
track  we  have  a  grand  bicycle  track  and  hotel  111  which  liquor  is 
sold.  We  have  no  trouble  in  finding  performers,  as  there  are 
organizations  now  that  travel  in  and  about  Philadelphia,  and 
Allentown  being  only  a  few  miles  away  it  is  easy  to  get  a  good 
company  for  the  price  mentioned.  We  give  an  entirely  free  show 
and  have  a  performance  every  night  excepting  Sunday.  On  Sun- 

days we  give  a  band  entertainment. 
Mr.  Stedman. — At  Norumbega  Park  the  cars  in  approaching 

the  park  swing  around  a  circle  and  discharge  their  passengers  at 
the  entrance  gate.  To  prevent  the  coming  together  of  those  go- 

ing in  and  those  coming  out  there  is  a  lence,  which  divides  the 
sections  until  it  meets  the  railroad  track,  and  there  the  space  is 
filled  from  rail  to  rail  and  3  ft.  outside  with  water,  so  that  the  car 
can  pass  over  it  and  the  passengers  cannot. 

The  President. — Is  bicycle  riding  increasing  or  decreasing  in  the 
State  of  New  York?  What  is  the  general  voice  of  the  convention 
on  that  subject? 

Mr.  Rossiter. — I  think  it  is  increasing  for  practical  use.  A  great 
many  are  using  it  to  get  to  and  from  their  business  places. 

Mr.  Bebe. — Around  Syracuse  we  hear  less  about  it  now  than 
we  did  a  year  or  two  ago. 

Mr.  Powers. — In  the  vicinity  of  Troy  the  hotels  that  have  been 
furnishing  dinners  on  Sundays  to  bicycle  riders  report  that  their 
business  has  very  largely  fallen  off  in  the  last  year  or  two.  I 
think  that  answers  your  question  in  regard  to  that  locality  as  well 
as  any  statistics  that  can  be  had. 
The  President. — Those  reports  are  very  encouraging.  The 

bicycle  has  been  our  worst  enemy  so  far.  The  next  paper  is  "Sig- 
nal Service  for  Single  Track  Roads."  This  paper  is  found  on  an- other page. 

Mr.  Powers. — I  have  just  about  completed  a  single  track  road 
about  12  miles  in  length.  We  have  put  in  only  so  many  switches 
as  the  actual  schedule  requires,  and  have  made  it  the  first  rule  of 
the  road  that  a  motorman  who  leaves  his  switch  without  passing  a 
car,  except  on  telephone  orders  from  the  office,  gets  his  final  and 
absolute  discharge.  We  do  not  allow  a  motorman  to  run  by  a 
switch  under  any  circumstances  whatever.  If  the  telephone  line 
breaks  down  he  stays  there  until  he  gets  an  order.  That  may 
sound  like  blocking  traffic.  It  does.  It  limits  the  schedule 
capacity  of  the  road,  and,  therefore,  as  we  dislike  very  much  to  use 
the  system  of  double  heading  the  cars,  and  only  do  it  under  pres- 

sure, we  have  gone  to  the  other  extreme  of  enlarging  our  cars  to 
the  extreme  capacity.  We  are  using  open  cars  seating  ninety 
passengers,  fifteen-bench  cars,  six  passengers  on  each  bench,  and 
carry  frequently  135  to  150  passengers  on  a  car.  In  that  way  we 
accomplish  upon  a  comparatively  limited  schedule  a  good  deal  of 
business.  But  the  needs  of  the  situation  are  growing  in  the  direc- 

tion of  some  safe  system  of  signaling  and  safety  blocking  upon 
electric  railroads.  If  we  could  devise  or  have  devised  for  us  a 
system  by  which  it  would  be  impossible  for  a  car  to  enter  upon  a 
block  where  a  car  was  already  without  becoming  derailed  that 
would  be  the  system  that  we  should  all  like  to  adopt.  But  I  must 
say  I  have  not  been  able  to  find  anything  in  the  nature  of  signaling 
that  has  offered  sufficient  inducement  for  me  to  put  it  on  this  new 
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line,  and  my  only  remedy  so  far  has  been  to  put  in  force  this 
absolute  rule  of  discharging  the  motorman  if  he  leaves  the  switch 
on  which  he  has  to  meet  a  car  except  on  orders  from  the  de- 
spatcher. 

Mr.  Johnson. — On  our  Allentown  road  we  have  a  system  of 
signals.  The  conductor  turns  a  switch,  and  it  throws  a  light  on 
at  the  point  where  he  starts,  and  also  shows  the  danger  signal  at 
the  other  switch.  When  he  arrives  at  that  switch  he  throws  that 
light  off,  and  we  have  that  on  every  switch  on  that  line.  On  the 
fifty  odd  miles  of  that  road  we  have  a  signal  at  each  switch.  It  is 
the  duty  of  the  conductor  to  put  the  signal  on  before  leaving  and 
to  take  it  off  when  he  arrives  at  the  second  switch. 

Mr.  Cooper.- — In  regard  to  the  system  Mr.  Johnson  speaks 
about  I  tried  that  a  number  of  years  ago,  and  while  it  is  a  good 
when  properly  carried  out  it  wastes  an  enormous  amount  of  time. 
What  we  want  is  something  that  will  save  the  time  and  bring  the 
schedule  right  back  to  where  it  ought  to  be  in  case  of  accident  and 
trouble.  You  can  get  up  plenty  of  signal  systems  for  orders,  but 
you  want  something  that  will  bring  it  right  back  and  save  time. 

Mr.  Johnson. — He  changes  that  signal  while  the  car  is  simply 
passing  slowly. 

Mr.  Cooper. — That  is  all  right  so  long  as  the  things  are  working 
properly,  but  when  anything  gets  out  of  order  you  want  something 
to  despatch  the  system. 

Mr.  J.  P.  E.  Clark. — We  are  using  on  our  Union  extension  in 
Binghamton  the  same  signal  system  Mr.  Johnson  mentioned.  We 
have  had  it  in  practical  operation  three  years,  and  it  works  very 

nicely.  It  does  not  agree  with  Mr.  Power's  theory,  however.  To work  it  successfully  frequent  turnouts  are  an  advantage.  We  have 
got  frequent  turnouts,  and  we  find  it  works  excellently.  We  have 
had  it  m  practical  operation  over  three  years,  and  all  who  have 
seen  it  in  operation  have  pronounced  it  a  good  thing,  and  I  think  I 
could  say  that  I  could  safely  recommend  it.  We  run  between 
those  switches  at  about  fifteen  miles  per  hour.  In  our  three 

years'  practical  experience  we  have  not  had  any  difficulty  with  the 
system. 

Mr.  Ely. — I  am  connected  with  a  road  that  has  just  been  put  ope- 
ration between  Buffalo  and  Lockport,  and  we  have  large  cars  heavi- 

ly equipped  and  geared  to  run  60  miles  an  hour.  We  have  actually 
run  as  high  as  55,  but  we  are  giving  a  half  hour  service  between 
Lockport  and  Buffalo.  That  increased  the  number  of  train  units 
to  such  a  degree  that  it  makes  a  problem  extremely  hard  to  solve 
satisfactorily.  We  would  have  sixty-two  trains  a  day,  thirty-one 
each  way.  Such  a  number  of  train  units  as  that,  I  think  Mr. 
Vreeland  and  Mr.  Rossiter  would  say,  prevents  operation  at  high 
speed  upon  a  single  track  road.  Now,  15  or  18  miles  an  houi  may 
do.  But  my  judgment,  from  the  short  time  we  have  had  the  Lock- 
port  road  in  operation,  is  that  the  only  safe  way  to  run  at  high 
speeds  like  that  on  a  single  track  road  is  to  double  track  it,  and 
double  track  it  quickly.  (Laughter.) 

Mr.  Rossiter. — WTe  built  some  three  years  ago  a  5-mile  extension 
to  the  village  of  Flushing,  which  has  some  12,000  inhabitants,  and 
the  question  was  very  carefully  gone  over  by  myself  as  to  whether 
it  would  be  expedient  to  build  a  single  track  road.  We  did  not 
want  to  put  money  into  the  double  track,  but  it  took  me  very 
little  time  when  I  looked  into  it  to  make  it  a  double  track  road. 

Mr.  J.  P.  E.  Clark. — I  would  say  that  the  signal  system  I  men- 
tioned is  not  without  its  disadvantages.  A  car  which  happens  to 

get  off  its  schedule  time  is  unfortunate  in  not  being  able  to  get 
back  on  it,  because  it  is  always  just  behind  the  block.  That  is  one 
disadvantage  we  have  discovered  in  the  operation  of  this  system. 
I  fully  agree  with  Mr.  Ely  that  where  cars  run  under  frequent 
headway  and  high  rate  of  speed  that  the  double  track  is  the  only 
safe  signal  system  you  can  adopt. 

The  President. — If  there  are  no  further  remarks  on  this  paper 
we  will  have  one  by  Mr.  Fenner  on  "By-products  of  Power  Sta- 
tions." Mr.  M.  M.  Fenner.— I  probably  represent  the  smallest  property 
and  smallest  capitalization  of  anybody  here.  It  extends  between 
Dunkirk  and  Fredonia.  and  in  1891  it  was  converted  to  electric 
power.  In  1893  we  had  our  best  receipts  from  passengers,  viz., 
about  $23,000.  The  passenger  receipts  have  been  on  the  decline 
since,  owing  to  several  local  causes,  and  are  now  a  little  less  than 
$18,000,  so  we  had  to  look  into  by-products.  What  I  have  to  say 
here  is  on  exhaust  steam,  which  has  acted  with  us  and  still 
keeps  us  on  a  6  per  cent  basis.  In  fact,  the  road  has  earned  8  per 
cent  from  the  day  it  started  until  now — no  matter  what  the  capi- 

talization was.    (Laughter  and  applause.) 
Mr.  Fenner  then  read  the  paper,  which  is  given  elsewhere. 
Professor  R.  C.  Carpenter. — I  have  listened  to  the  paper  with  a 

good  deal  of  interest,  and  it  has  struck  me  that  there  were  a  good 
many  conditions  which  might  make  the  heating  profitable,  and 
again  in  other  cases  might  not  make  it  so  profitable.  One  of  those 
conditions  depends  very  largely  on  the  nature  of  the  power.  If 

you  have  an  economical  engine,  a  compound  condensing  engine  of 
the  best  class,  in  which  you  can  get  a  horse  power  from  2  to  4  lbs. 
of  coal  on  the  one  hand,  and  on  the  other  hand,  if  the  engine  re- 

quires from  6  to  10  lbs.  of  coal,  as  some  do,  it  would  make  a  very 
great  difference  as  to  whether  you  can  do  the  heating  or  not. 
With  the  economical  engine  you  can  not  save  very  much  by  the 
use  of  exhaust  steam  for  heating.  With  a  non-economical  engine 
on  the  other  hand,  you  could  save  a  great  deal.  I  think  such  con- 

ditions as  these  would  have  a  good  deal  to  do  in  deciding  the 
question  whether  it  is  economical  or  not.  Taking  Ithaca,  and 
also  Cortlandt,  N.  Y.,  we  have  united  the  lighting  with  the  railroad 
service,  and  in  both  those  towns  it  has  been  very  advantageous. 
I  do  not  know  how  we  could  have  kept  our  power  house  expenses 
in  reasonable  limits  and  made  any  sort  of  profitable  showing  un- 

less we  had  them  united.  There  was  no  difficulty  whatever  in 
making  the  necessary  combination.  In  both  cases  it  is  a  combi- 

nation of  two  companies,  however,  rather  than  one  company 
having  two  functions.  That  is,  there  are  really  two  companies 
which  have  common  stockholders  and  common  officers,  and  thus 
they  perform  these  various  functions.  In  neither  place  are  the 
power  houses  situated  so  that  heating  could  be  advantageously 
applied.  In  both  cases  we  have  got  economical  engines,  and  I  do 
not  think  the  gain  would  be  very  great  even  if  we  use  the  exhaust 
steam  for  heating. 

Mr.  Cooper. — There  is  a  question  I  would  like  to  ask  the  gentle- 
man, and  that  is  whether  he  has  made  any  experiments  as  to  the 

distance  that  steam  could  be  carried  with  economical  results,  as  to 
the  percentage  of  loss  per  mile  or  so? 

Mr.  Fenner. — I  would  say  with  reference  to  that  that  we  have, 
perhaps,  a  mile  of  pipe  line,  and  there  is  not  any  part  of  the  line 
any  more  than  one-third  of  a  mile  away  from  the  power  house,  so 
ours  would  not  be  a  very  good  test.  But  at  Cedar  Rapids,  la., 
they  run  over  a  mile  before  they  get  to  the  point  of  distribution, 
and  then  heat  satisfactorily.  With  reference  to  the  practicability 
of  steam  heating,  I  think  there  would  not  be  any  difficulty  in 
any  railroad  company  in  the  State  getting  its  charter  amended  so 
as  to  do  steam  heating.  The  people  of  the  towns,  the  small  towns 
particularly,  would  aid  them,  as  they  did  us.  The  village  council 
of  Fredonia  aided  us  in  getting  our  charter  amended.  Now  we 
run  gas  and  electric  light  and  steam  heat  and  power.  The  power 
and  the  steam  heat  are  not  in  competition  with  anybody.  We 
bought  the  gas  plant,  so  we  are  not  in  competition  with  anybody 
on  that.  We  did  not  use  compound  engines  in  our  station  at  first, 
because  our  plant  was  too  small.  It  is  large  enough  now  to  use 
compound  engines  economically,  but  there  you  only  save,  I  un- 

derstand, about  25  per  cent.  Now,  this  exhaust  steam  is  worth 
100  per  cent.  So  we  could  not  afford  to  change,  and  if  we  were 
already  changed  we  could  not  afford  to  operate.  Some  of  the 
plants  I  have  mentioned  are  not  running  with  exhaust  steam. 
Wilkesbarre  is  not  running  with  exhaust  steam,  nor  is  Scranton. 
The  same  is  true  of  Lockport.  They  run  with  live  steam.  Some 
of  them  go  as  far  as  2  or  3  miles  away.  They  make  profit  in  sell- 

ing live  steam.  Now,  of  course,  if  it  would  pay  expenses  to  take 
live  steam  the  exhaust  steam  you  have  is  worth  its  weight  in  gold. 

Professor  Carpenter. — Just  one  other  question  regarding  the 
loss  which  occurs  from  exhaust  steam  mains.  I  have  made  two  Or 
three  tests  of  several  existing  plants  in  Cornell  University  that 
sent  steam  half  a  mile  from  the  power  house  in  order  to  heat  our 
buildings,  and  I  have  tested  the  losses  which  occur  in  that  plant. 
I  also  tested  a  plant  which  the  Lehigh  Valley  Railroad  Company 
put  in  for  handling  coal  a  short  distance  west  of  here,  in  New 
Jersey,  a  few  years  ago.  I  found  that  with  the  best  insulation  the 
losses  could  be  reduced  to  about  one-fifth  of  what  would  occur  if 
the  pipes  were  exposed  to  the  air  and  suspended  above  the  ground. 
Now,  you  can  usually  count  in  ordinary  conditions  of  weather  and 
wind  that  about  1-3  lb.  of  steam  will  be  condensed  in  the  air  for  each 
square  foot  of  exposed  pipe.  You  can  insulate  your  pipe  without 
excessive  cost  so  as  to  reduce  the  loss  to  about  one-fifth  of  that. 
That  is  pretty  good  insulation,  however.  A  great  deal  of  the  in- 

sulation will  not  reduce  the  loss  to  more  than  one-third  of  what 
would  take  place.  In  that  way  we  can  figure  pretty  well  what  the 
loss  is.  I  might  also  say  that  there  are  two  companies  in 
existence  now  who  are  doing  exhaust  steam  heating  and 
carrying  steam  a  long  distance  at  less  than  atmospheric  pres- 

sure, and  make  a  success  of  it;  so  that  it  is  entirely  prac- 
ticable and  possible  to  do  this  kind  of  work  without 

bringing  an  excessive  back  pressure  on  the  engine.  If  the  build- 
ings are  properly  piped  there  is  no  reason  why  there  should  be 

even  1  lb.  pressure.  The  heating  is  just  as  perfect  with  a  pound 
pressure  as  with  5  or  10  lbs.  It  is  to  overcome  vertical  resistance 
in  the  pipes  in  buildings  that  requires  excess  pressure. 

The  President. — It  is  easy  enough  for  the  large  roads  to  make 
their  dividends,  but  for  the  smaller  roads  it  is  quite  necessary  that 
they  have  every  opportunity  for  selling  power,  heat  and  light. 
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There  is  now  on  the  statute  books  a  law  that  allows  an  electric 
lighting  plant  to  build  a  railroad,  I  think,  of  20  miles,  but  the 
moment  a  law  is  proposed  whereby  an  electric  railroad  may  sell 
light  there  is  bitter  opposition  to  its  passage.  Another  matter  in 
that  connection  is  the  sale  of  power.  They  all  claim,  of  course,  that 
we  have  a  grounded  return  current,  and  the  insurance  is  imme- 

diately doubled  or  trebled,  and  that  prevents  us  from  selling 
power.  I  think  it  would  be  very  advantageous  to  the  smaller 
roads  if  we  could  sell  power.  I  do  not  see  how  we  are  going  to 
do  that  until  we  get  a  metallic  circuit. 

The  paper  on  "Track  Bonding,"  by  R.  P.  Brown,  was  then read.    It  will  be  found  on  another  page. 
Mr.  Powers. — I  would  like  to  ask  if  there  is  any  particular 

reason  for  abandoning  the  tinning  of  the  bonds 
Mr.  Brown. — Yes,  sir.  When  the  bond  is  tinned  it  gives  a  very 

much  better  contact  with  the  earth  than  the  steel  does.  If  there  is 
any  tendency  for  the  current  to  leave  the  trar.k  it  goes  to  the  bond. 
If  the  bond  is  insulated  it  must  go  from  the  steel,  so  very  little 
corrosion  takes  place. 

W.  J.  Clark  then  read  a  paper  on  "Electric  Railways  as  Auxil- 
iary to  Coast  Defense."  It  was  followed  by  Mr.  Moxham's  paper 

on  "Rails,  Their  Construction  from  a  Scientific  Standpoint,"  and 
one  on  "  Track  Construction,"  by  Mr.  Carver.  These  are  pub- 

lished on  other  pages.  There  was  no  discussion  on  the  first  two. 
That  on  the  latter  follows: 

Mr.  Littell. — Do  you  recommend  the  laying  of  joints  opposite? 
Mr.  Carver. — No,  staggered. 
A  Member. — I  would  like  the  gentleman  to  specify  a  little  more 

clearly  what  the  joint  that  he  is  using  is. 
Mr.  Carver. — Here  is  a  sample.    It  is  the  Weber  joint. 
The  President. — Has  Mr.  Littell  used  the  concrete  beam  in 

place  of  the  wooden  tie? 
Mr.  Littell. — Yes,  we  put  in  in  the  year  1897  about  5  miles  of 

track  without  any  ties.  We  dug  the  trench  20  ins.  wide  and  17  ins. 
deep,  and  then  we  suspended  our  rail.  We  had  an  appliance  made 
so  that  we  could  line  it  perfectly  and  surface  it  perfectly,  with 
small  screws,  and  then  we  mixed  the  concrete  and  tamped  under 
it  so  that  the  concrete  came  just  above  the  base  of  the  rail.  After 
leaving  it  in  that  position  for  twenty-four  hours  we  took  away  our 
clamps,  and  then  filled  on  the  sides  of  it  with  concrete.  We  laid 
the  joints  staggered  and  used  a  60-lb.  rail,  and  within  a  week  I 
walked  over  a  part  of  it  immediately  after  a  rain.  I  saw  no  move- 

ment or  perceptible  change  of  any  kind,  and  after  a  car  passed  it  I 
could  not  see  a  bubble  or  the  least  movement  of  the  rail.  It  was 
perfectly  solid.  We  used  Portland  cement  and  very  fine  broken 
stone.  There  have  been  17  miles  of  railroad  built  in  Buffalo, 
where  they  put  down  the  concrete  base  first,  and  then  put  the  rail 
on  top  of  it  and  then  filled  up  the  space  with  Portland  cement  and 
fine  sand,  but  there  are  places  in  that  concrete  base  where  you  can 
see  a  little  movement  once  in  a  great  while — very  few  places.  So 
that  I  think  that  the  process  of  tamping  the  concrete  under  the  rail 
is  very  much  better  than  first  laying  the  concrete  base.  We  use  in 
this  a  twelve-bolt  splice  bar  and  a  rail  weighing  94  lbs  to  the  yard. 
If  I  were  laying  a  new  track  I  would  always  use  a  concrete  base. 
It  is  a  difficult  track  to  lay,  however,  if  the  track  has  to  be  used  by 
the  cars  soon  after.  This  spring  we  had  to  reconstruct  some  track, 
and  in  that  case  we  put  in  a  tie  every  10  ft.  simply  to  hold  the  track 
to  alignment.  We  surfaced  the  ties  on  the  ends  first  on  sand  or 
gravel  and  then  tamped  under  the  ties  with  concrete,  and  then  re- 

moved the  gravel  from  the  ends  and  tamped  that  with  concrete  so 
as  to  get  perfect  surface  and'  alignment,  and  then  tamped  with  that 
concrete  base  under  the  rail.  That  track  we  were  able  to  use  five 
to  six  days  after  it  was  laid,  and  it  is  very  difficult  to  find  the  joints. 
You  have  got  to  look  for  them.  They  were  laid  just  as  tight  as 
we  could  lay  them,  and  it  is  what  I  call  a  perfect  track. 

The  President. —  Do  you  hold  your  gage  by  tie-rod? 
Mr.  Littell. — Not  in  this  case.  We  used  the  same  process  of 

filling  the  space  between  the  head  and  the  base  with  concrete.  We 
set  our  toothing  in  cement  and  asphalt  on  the  outside. 

Mr.  Cooper. — Did  you  try  carrying  the  asphalt  right  up  to  the 
back  of  the  rail? 

Mr.  Littell. — We  have  got  50  miles  of  track  laid  that  way,  I  am 
sorry  to  say.  Asphalt  next  to  the  rail  is  a  very  serious  problem  in 
a  street  railroad.  Where  the  street  is  used  a  great  deal,  where 
vehicles  will  keep  it  ironed  out,  as  it  were,  it  will  stand  fairly  well, 
if  the  track  is  solid.  But  where  the  street  is  not  traveled  on  very 
much  the  concrete  disintegrates,  and  water  gets  in.  We  find  the 
use  of  the  concrete  base  in  the  manner  described  reduced  the  cost 
of  laying  very  much,  and  I  think  reduced  the  repairs  enormously. 

The  President. — Before  we  pass  to  the  next  paper  I  want  to  ask 
another  question  for  the  information  of  all  present:  How  many 
are  using  storage  batteries,  and  with  what  success?  I  know  that 
Buffalo  is  using  it. 

Mr.  Littell. — I  cannot  say  very  much  about  the  storage  battery, 
excepting  that  we  have  one  in  use.    It  has  been  in  use  about  nine 

months  as  an  auxiliary  of  our  power  house.  As  many  of  you  are 
aware,  we  get  a  certain  amount  of  our  power  from  Niagara  Falls — 
2000  h.p.,  and  we  have  nominally  7000  mechanical  h.p.  in  the  plant 
— steam  power.  This  storage  battery  was  put  in  partly  as  an  ex- 

perience. I  had  great  difficulty  in  convincing  my  directors  that  it 
was  a  good  thing.  When  we  put  it  in  we  made  a  contract  for  1200 
h.p.  hours.  But  in  making  my  contract  I  provided  that  the  cells 
should  be  large  enough  so  that  I  could  increase  the  battery  66  2-3 
per  cent.  I  think  we  will  soon  increase  it,  and  we  are  very  much 
pleased  with  it.  I  cannot  tell  you  very  much  about  it,  but  it  has 
the  same  effect  upon  our  plant  as  a  safety  valve  would  have  upon 
a  steam  engine  or  as  a  standpipe  would  have  upon  waterworks — it 
takes  all  these  sudden  calls  upon  us  for  energy,  and  there  have  been 
times  when  we  have  but  one  engine  in  use,  a  1200-h.p.  engine,  and 
2000-h.p.  up  in  the  Falls,  and  the  Falls  power  for  some  reason 
stopped  on  us,  but  the  cars  went  on.  The  people  didn't  know  it. It  held  us  for  fifteen  or  twenty  minutes  until  we  could  get  in  more 
engines.  We  had  cases  at  night  where  we  shut  down  the  power 
from  the  Falls  and  ran  three  or  four  hours  with  the  battery.  We 
have  tested  it  in  every  possible  way,  and  I  am  a  firm  believer  in  it. 
I  think  it  is  a  gcod  thing  for  a  steam  plant,  as  well  as  for  a  plant 
like  ours.  I  am  not  interested  in  a  storage  battery  or  any  accumu- 

lator.   Simply,  I  am  a  believer  in  it. 
Mr.  Vreeland. — As  a  result  of  considerable  experience  with 

storage  accumulators  as  an  auxiliary  to  power  plants  in  Phila- 
delphia and  in  Pittsburgh  we  have  just  contracted  for  one  of  the 

largest  storage  battery  plants  that  has  ever  been  erected  for  a  street 
railway  company  as  an  auxiliary  in  our  work  the  coming  winter. 
Our  situation  is  a  little  peculiar.  We  are  building  a  very  large 
power  station,  70,000  h.p.,  and  it  will  not  be  ready  until  next 
spring.  We  have  not  sufficient  power  to  carry  us  over  the  winter 
by  direct  current  from  the  generators,  and  we  determined  that  we 
could  buy  a  portion  of  the  accumulator  plant  at  the  present  time 
and  get  sufficient  storage  capacity  to  take  the  peak  of  our  load 
during  the  winter  months.  When  we  get  our  large  house  com- 

pleted we  will  probably  put  in  batteries  of  three  or  four  times  the 
capacity  of  the  present,  using  this  part  as  part  of  the  batteries. 
The  experience  of  our  plants  throughout  the  country  where  they 
have  been  used,  both  in  electric  lighting  and  electric  railroading, 
is  that  it  is  an  economical  auxiliary  to  any  plant  which  has  reached 
the  limit  of  the  power  capacity  in  very  heavy  hours.  The  plant  in 
Philadelphia  was  placed  at  a  point  where  some  extensions  had  been 
made,  and  where  the  house  that  fed  vhat  section  of  the  city  had 
reached  the  limit  of  its  capacity.  It  was  necessary  either  to  build 
another  house  or  add  some  storage  capacity  in  that  section  of  the 
city.  The  storage  battery  as  an  auxiliary  is  very  satisfactory,  as 
is  shown  by  the  tests  in  electric  lighting  stations  and  lately  with 
the  street  railroads. 

The  President. — Mr.  Vreeland  and  Mr.  Littell,  may  I  ask  a  ques- 
tion5 Are  those  storage  batteries  economical  for  smaller  roads 

in  provincial  cities,  say  25  to  39  cars  or  50  cars,  where  the  plant 
has  reached  its  maximum?  Is  it  economical,  or  are  they  too  ex- 

pensive for  us  to  put  them  in? 
Mr.  Littell. — I  think  that  any  road  running  30  to  40  cars  can 

afford  a  storage  battery,  and  would  be  justified  in  putting  one  in. 
The  President. — Is  the  expense  of  the  storage  battery  being  re- 

duced? 
Mr.  Littell. — The  original  cost  is  quite  expensive.  I  think  we 

will  get  our  cost  back  the  first  year. 
The  President. — The  last  paper,  gentlemen,  is  from  T.  J.  Little, 

Jr.,  of  the  Metropolitan  Street  Railway,  on  "The  Relations  Be- 
tween the  People  and  the  Street  Railways." On  motion  of  T.  E.  E.  Clark,  a  committee  to  nominate  officers 

for  the  ensuing  year  was  appointed  consisting  of  H.  H.  Littell.  of 
Buffalo;  Ira  A.  McCormack,  of  Brooklyn,  and  T.  D.  Rounds,  of 
New  York. 

The  convention  then  adjourned  until  the  following  day. 

WEDNESDAY'S  SESSION 
The  convention  was  called  to  order  on  Wednesday,  September 

14,  at  10:15  A.  M. 
The  President. — The  order  of  business  is  the  report  of  the  nomi- 

nating committee. 
The  nominating  committee  submitted  the  following  report: 
Mr.  President  and  Gentlemen  of  the  Convention:  The  com- 

mittee to  whom  was  assigned  the  duty  of  nominating  a  ticket  for 
the  officers  and  executive  committee  for  the  ensuing  year  is  now 
ready  to  report.    We  nominate  the  following  gentlemen: 

For  President — G.  Tracy  Rogers,  Binghamton. 
For  Vice-President — W.  Carl  Ely,  Niagara  Falls. 
For  Second  Vice-President — Albert  L.  Johnson,  Brooklyn. 
For  Secretary  and  Treasurer — Henrv  A.  Robinson,  New  York City. 

For  Executive  Committee— Herbert  H.  Vreeland,  New  York 
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City;  John  W.  McNamara,  Albany;  Henry  M.  Watson,  Buffalo; 
Clinton  L.  Rossiter,  Brooklyn. 

Respectfully  submitted, 
H.   H.  LlTTELL, 
Ira  A.  McCormack. 
F.  D.  Rounds. 

Sept.  14.  1898. 
The  secretary  was  empowered  to  cast  the  ballot  for  the  officers 

named.    Ithaca  was  named  as  the  next  place  of  meeting. 

The  entertainments  provided  by  the  local  committee  for  the 
delegates  and  visitors  to  the  New  York  Street  Railway  Associa- 

tion at  Manhattan  Beach  were  most  enjoyable.  On  Tuesday 

evening  a  special  display  of  Pain's  fireworks,  "The  Fall  of  Manila," 
was  arranged  for  the  visitors,  and  was  much  appreciated.  This 
entertainment  was  followed  by  the  annual  banquet,  which  was 
given  in  one  of  the  large  dining  rooms  of  the  Manhattan  Beach 
hotel.  There  were  about  125  present  at  the  tables,  and  a  very  ex- 

cellent menu  was  provided.  After  the  banquet  the  usual  toasts 
and  story  telling  were  indulged  in.  Among  the  speakers  were  H. 
H.  Vreeland,  who  replied  to  the  toast,  "Transportation  in  Greater 
New  York;"  Addison  B.  Colvin,  "Our  Best  Patrons — the 
Ladies;"  j.  H.  Stedman,  "Our  Host;"  J.  A.  Cantor,  "The  Busy 
Boys — Our  Legislators,"  and  by  W.  Caryl  Ely,  "Our  Associa- 

tion." Wednesday  was  given  over  quite  extensively  to  pleas- 
ure trips.  At  11  o'clock  special  parlor  cars  belonging  to  the 

Brooklyn  Heights  and  Nassau  Railroad  companies  left  the  Beach 
and  took  a  large  party  through  different  parts  of  Brooklyn  to  the 
Navy  Yard.  One  of  the  cars,  No.  876,  was  equipped  with  the 
Christensen  air  brake  system,  and  a  number  of  emergency  stops 
were  made  on  the  trip,  this  being  one  of  the  interesting  features 
of  the  ride  to  street  railway  men.  Some  time  was  spent  at  the 
Navy  Yard  inspecting  the  large  battleships  recently  returned  from 
Santiago,  among  which  the  Oregon  and  Iowa  were  of  special  in- 

terest. On  leaving  the  Navy  Yard  the  party  was  conveyed  by  the 
cars  to  the  dock  beneath  the  Brooklyn  Bridge,  where  a  special 
steamer  was  in  waiting.  On  this  the  party  proceeded  up  the  East 
River  to  Hell  Gate,  then  through  the  Harlem  River,  the  Govern- 

ment canal  and  Spuyten  Duyvil  Creek,  down  past  the  Palisades 
and  Grant  monument  to  the  Battery,  a  stop  being  made  at  130th 
Street  for  those  who  desired  to  disembark  there.  A  very  enjoyable 
luncheon  was  served  aboard  the  steamer,  and  everything  possible 
was  done  by  the  committee  having  the  trip  in  charge  to  help  every- 

one to  have  a  good  time,  and  their  efforts  were  fully  appreciated 
by  all  on  board.  Before  landing  three  cheers  were  given  for  the 
members  of  the  committee  by  name,  and  also  for  President  Rogers. 
An  interesting  feature  of  the  convention  was  the  exhibition  of 

models,  etc.,  made  by  the  electrical  supply  houses.  The  exhibi- 
tion was  held  in  one  of  the  large  halls  of  the  hotel,  and  received 

careful  attention  from  the  delegates.  The  number  of  exhibitors 
was  about  twenty,  and  the  following  apparatus  were  shown: 
"Compo"  brake  shoes,  by  the  Composite  Brake  Shoe  Company.  ' of  Boston,  Mass.;  three-rail  systems,  by  the  Campbell  Traction 

Company,  of  Tonawanda,  Pa.,  and  the  Safety  Third-Rail  Electric 
Company,  of  New  York  City;  a  current-saving  device,  by  the  Falk 
Manufacturing  Company,  of  Milwaukee,  Wis.;  overhead  material, 
headlights  and  lamp  socket,  by  the  Bibber-White  Company,  of 
Boston,  Mass.;  specimens  of  street  car  woodwork,  by  J.  P. 
Sjoberg  &  Company,  of  New  York  City:  car  seats,  by  the  Hale 
&  Kilburn  Manufacturing  Company,  of  New  York  and  Phila- 

delphia: trolley  pole  catcher,  by  the  Wilson-Thomson  Company, 
of  Brooklyn;  car  fender,  automatic  wheel  guard  and  track  scraper, 
by  George  A.  Parmenter,  of  Cambridgeport,  Mass.;  circuit  break- 

ers, by  the  Cutter  Electric  &  Manufacturing  Company,  of  Phila- 
delphia: uniform  caps,  by  F.  H.  Newcomb,  of  Brooklyn;  samples 

of  vitrified  conduits,  by  the  American  Vitrified  Conduit  Com- 
pany, of  New  York  Citv:  the  Rooke  fare  register,  by  the  Rooke 

Register  Company,  of  Peoria,  III;  drawings  of  risrid  draw  bar 
design  for  both  electric  and  steam  traffic,  by  the  W.  T.  Van  Dorn 
Comnanv,  of  Chicago,  111.;  mechanical  track-switch  or  turnout, 
by  William  Preston,  of  Brooklyn;  and  single,  double  and  triple 
registers,  by  the  New  Haven  Car  Register  Company,  of  New Haven,  Conn. 

Exhibition  of  Blanks  and  Forms 

A  very  prominent  feature  of  the  recent  convention  of  the  Street 
Railway  Accountants'  Association  was  the  exhibit  of  blanks  and forms  in  charge  of  a  committee  consisting  of  F.  E.  Smith,  auditor 
of  the  Lynn  &  Boston  Railway  Company;  E.  G.  Tripp,  treasurer 

of  the  Lowell,  Lancaster  &  Haverhill  Street  Railway  Company, 
and  R.  L.  Wallis,  treasurer  of  the  Fitchburg  &  Leominster  Street 
Railway  Company.  A  very  large  number  of  blanks  and  forms 
were  shown,  contributed  by  different  companies  throughout  the 
United  States,  in  response  to  the  invitation  of  this  committee. 

In  some  instances,  apparently,  entire  files  of  the  forms  used  by 
the  companies  were  shown,  and  in  other  cases  only  those  blanks 
of  special  importance  and  more  particular  interest  or  quite  re- 

cently devised  were  presented.  For  the  most  part  the  blanks  were 
sorted  by  the  committee,  according  to  their  kinds,  and  arranged 
or.  Shannon  files,  with  a  placard  on  top  of  each  group,  indicating 
its  character. 

Among  the  groups  were  the  following:  Receivers'  reports  and 
records;  conductors'  reports,  including  day  cards,  remittance  slips 
and  envelopes  used  for  returns;  pay  rolls  and  time  books;  special 
books  and  forms;  daily,  weekly  and  monthly  reports  made  by 
the  accounting  departments;  blanks  for  purchase  and  use  of  ma- 

terials; overs  and  shorts;  maintenance  of  way  and  structure;  blanks 
used  in  general  transportation  department;  blanks  relating  to  col- 

lections of  sundry  bills;  daily  and  monthly  statement  of  earnings; 
accident  forms;  special  car  service;  maintenance  of  equipment; 

cash  book  forms;  reports  serving  as  a  check  on  conductors'  re- turns; voucher  covers;  journal  entry  forms;  receipt  blanks,  etc. 
Among  the  companies  whose  blanks  were  prominent  in  the 

collection  the  following  were  noted:  Lowell,  Lancaster  &  Haver- 
hill Street  Railway  Company;  Worcester  Consolidated  Street  Rail- 
way Company;  Market  Street  Railway  Company,  San  Francisco; 

Lynn  &  Boston  Railroad  Company;  Davenport  &  Rock  Island 
Railway  Company;  Tri-City  Railway  Company;  Columbus  (Ohio) 
Street  Railway  Company;  Toledo  Traction  Company;  Cleveland 
Electric  Railway  Company;  Milwaukee  Electric  Railway  Com- 

pany; Brooklyn  Heights  Railroad  Company;  North  Hudson  Com- 
pany; United  Traction  Company;  Capital  Traction  Company; 

Boston  Elevated  Railway  Company;  Savannah  Thunderbolt  & 
Isle  of  Hope  Railway  Company;  Denver  Consolidated  Tramway 
Company;  Bergen  County  Traction  Company;  Brockton  Street 
Railway  Company;  Toledo  Electric  Street  Railway  Company; 
Concord  Street  Railway  Company;  Fitchburg  &  Leominster 

Street  Railway  Company;  Detroit  Citizens'  Street  Railway  Com- 
pany; Harrisburg  Traction  Company;  Rockland  &  Abbington 

Street  Railway  Company;  Chicago  City  Railway  Company,  and ethers. 

C.  N.  Duffy,  secretary  and  treasurer  of  the  Citizens'  Railway Company,  St.  Louis,  contributed  a  sample  money  pouch  made 
of  canvas,  leather  trimmed,  and  employed  by  his  company  for 

conductors'  trip  returns  of  cash  and  tickets  collected.  In  a  letter 
accompanying  this  exhibit,  Mr.  Duffy  stated  that  the  manila  en- 

velope, which  had  formerly  been  employed  for  the  same  purpose, 
had  been  found  unsatisfactory,  among  other  reasons  because  it 
became  ungummed  and  liable  to  spill  its  contents  in  the  safe  or 
other  place  provided  for  the  deposit,  and  also  because  the  en- 

velope, used  only  once,  was  a  considerable  item  of  expense.  The 
money  pouch,  on  the  other  hand,  he  said,  is  durable,  and,  the  flap 
being  fastened  by  a  peculiar  construction  of  button,  is  both  con- 

venient and  safe. 
The  Columbia  Railroad  Company,  Washington,  was  represented 

by  a  special  collection  of  blanks,  embracing  many,  if  not  all,  the 
forms  in  use  by  this  corporation,  and  constituting  something  that 
was  very  carefully  scanned  by  all  who  gave  attention  to  the  exhibit. 

The  contribution  of  the  Montreal  Street  Railway  Company  was 
probably  the  most  carefully  arranged  exhibit  of  the  entire  lot. 
Several  large,  specially  constructed  blank  books  contained  the 
exhibit.  These  books  had  indexed  margins,  and  were  so  arranged 
as  to  constitute  sections  of  one  volume.  The  several  sections 
were  designated  by  letters  of  the  alphabet,  being  from  A  to  H,  in- 

clusive. The  blanks  contained  in  the  section  A-B  related  to 
maintenance;  those  in  C,  to  expense  of  transportation;  in  D, 
tc  general  expenses;  in  F,  to  income;  in  G,  to  pay  rolls  and 
vouchers,  and  in  H,  to  reports.  W.  G.  Ross,  comptroller  of  the 
Montreal  Street  Railway  Company,  who  was  present,  received 
many  compliments  for  the  special  quality  of  the  exhibit  his  com- 

pany contributed. 
The  Richmond  Traction  Company,  of  which  R.  Lancaster  Will- 

iams is  treasurer,  contributed  its  quota  in  the  form  of  a  large  blank 
book,  in  which  the  forms  were  pasted,  the  dimensions  of  the  book 
being  considerably  in  excess  of  any  other  shown. 
The  exhibit  of  the  Hartford  Street  Railway  Company,  arranged 

by  Elmer  M.  White,  cashier  of  the  corporation,  served  to  illustrate 
the  peculiar  accounting  and  checking  features  of  the  Hartford 
register,  a  device  originating  with  this  company  and  employed 
in  all  its  cars.  The  blank  included  tickets,  transfers,  reports  and 
slips  taken  from  the  register,  showing  the  impressions  made 
automatically  by  the  device  at  the  end  of  runs,  etc. 

In  addition  to  all  that  is  specifically  enumerated  in  this  account, 
there  were  fragments  from  various  other  companies,  special  blanks 
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for  different  purposes,  forms  of  transfers,  trip  passes,  coupons, 
etc.,  ant!  also  various  bank's  and  forms  contributed  by  different 
State  boards  of  railroad  commissioners  and  the  Interstate  Com- 

merce Commission. 

Charles  Spencer  Sergeant 

Charles  S.  Sergeant,  the  newly  elected  president  of  the  American 
Street  Railway  Association,  was  born  in  Northampton,  Mass.,  in 
1852.  He  was  graduated  from  the  Northampton  High  School  in 
1868,  and  at  once  engaged  in  business,  spending  four  years  as  a 
bank  clerk  in  Easthampton,  Mass.,  then  going  to  Lake  Superior 
as  cashier  and  paymaster  of  the  Marquette.  Houghton  &  On- 

tonagon Railroad.  He  was  also  connected  with  several  iron,  min- 
ing and  furnace  companies.  He  returned  East  in  1876  to  take  the 

position  in  Boston  of  general  clerk  of  the  Eastern  Railroad.  He 
was  afterward  made  general  auditor  of  this  company,  and  while 

filling  this  position  thoroughly  reorganized  the  company's  entire accounting  system.  He  left  the  employ  of  this  company  shortly 
before  its  lease  to  the  Boston  &  Maine  Railroad,  and  was  for  a 
time  employed  in  the  Boston  office  or  fiscal  agency  for  a  large 
number  of  Western  railroads,  land  companies,  etc.,  taking  the 
position  of  auditor  of  the  West  End  Street  Railway  Company,  of 

CHARLES  S.  SERGEANT 
PRESIDENT  AMERICAN  STREET  RAILWAY  ASSOCIATION 

Boston,  in  December,  1887,  at  the  time  of  its  consolidation  with 
the  former  street  railway  companies  of  Boston. 

Here  again  arose  the  necessity  of  organizing  an  accounting  sys- 
tem, and  adapting  it  to  a  large  business.  Mr.  Sergeant  success- 
fully did  this,  his  steam  railroad  experience  coming  well  into  play. 

In  1891  he  was  elected  second  vice-president,  and  in  1892  general 
manager,  of  the  entire  West  End  Street  Railway  System.  Under 

Mr.  Sergeant's  management  the  greater  part  of  this  system  has 
been  converted  from  horse  traction  to  electricity,  many  extensions 
built,  and  the  entire  property  thoroughly  overhauled  and  im- 

proved. Upon  the  lease  of  the  West  End  system  to  the  Boston 
Elevated  Railway  Company  he  was  appointed  second  vice-presi- 

dent of  the  new  company. 
Mr.  Sergeant  held  the  office  of  first  vice-president  of  the 

American  Street  Railway  Association  two  years  ago,  and  has 
always  taken  a  great  interest  in  the  association. 

Foreign  Engineers  at  the  Convention 

There  were  the  usual  number  of  foreign  engineers  in  attendance 
at  the  convention.  Among  them  were  M.  Marcel  Delmas,  civil 
engineer,  of  Paris,  France,  and  in  the  employ  of  the  French  Gov- 

ernment; Alfred  Wiseman,  chairman  of  directors  of  the  Light 
Railway  &  General  Construction  Company,  Limited,  and  man- 

aging director  of  the  Electric  Tramways  Equipment  Company,  of 
Birmingham,  England;  T.  Y.  Dzushi,  chief  financier.  Imperial 
Japanese  Government  Railway,  of  Tokyo,  Japan;  Koran  Sugahara, 

chief  engineer  lo  the  ECobil  Railway  Company,  and  to  the  Bttso 
Chuo  Railway  Company,  of  Tokyo,  Japan. 

Meeting  of  the  Massachusetts  Street  Railway  Association 

The  annual  meeting  of  the  Massachusetts  Street  Railway  Asso- 
ciation was  held  in  Boston  on  Wednesday,  Sept.  14,  1898,  and  the 

following  officers  were  elected  for  the  ensuing  year:  President, 
P.  F.  Sullivan;  first  vice-president,  John  R.  Graham;  second  vice- 
president,  E.  C.  Foster;  secretary,  Charles  S.  Clark;  treasurer,  W. 
F.  Pope;  executive  committee,  A.  A.  Glasier,  William  A.  Ban- 

croft, E.  P.  Shaw,  F.  H.  Dewey  and  S.  M.  Thomas;  auditing 
committee,  John  N.  Akarman,  Robert  S.  Goff  and  P.  L.  Salton- 
stall. 

♦♦♦ 
G.  Tracy  Rogers 

G.  Tracy  Rogers,  who  has  been  elected  for  the  fourth  time 
president  of  the  New  York  State  Street  Railway  Association,  is 
president  of  the  Binghamton  Railroad  Company  and  one  of  the 
most  prominent  business  men  in  that  city.  He  has  been  identified 
with  the  street  railway  interests  of  Binghamton  for  a  number  of 
years,  and  it  was  mainly  through  his  efforts  that  the  various  street 

G.  TRACY  ROGERS 
PRESIDENT  NEW  YORK  STATE  STREET  RAILWAY  ASSOCIATION 

railways  in  that  city  were  consolidated  and  formed  into  the  sys- 
tem now  owned  by  the  Binghamton  Railroad  Company.  The 

system  has  grown  rapidly  under  his  management  and  now  con- 
nects the  city  with  many  of  the  outlying  towns  and  villages. 

Mr.  Rogers  has  always  manifested  great  interest  in  the  State 
association  and  has  been  of  great  benefit  to  the  street  railway 
interests  of  the  State  by  his  services  in  the  position  which  he  has 
held  in  the  association.  In  addition  to  his  street  railway  interests, 
Mr.  Rogers  is  engaged  in  manufacturing  in  Binghamton,  is  a 
director  in  some  of  the  largest  financial  institutions  of  the  city 
and  possesses  other  business  interests  throughout  the  State. 

A  curious  accident  took  place  at  the  Houston  Street  power  sta- 
tion of  the  Metropolitan  Street  Railway  Company,  on  Sept.  5, 

which  resulted  in  an  experience  which  to  New  Yorkers  of  the  pres- 
ent day  was  most  novel  and  interesting,  namely,  the  running  of 

horse  cars  on  Broadway  for  a  full  half  day.  During  the  night  an 
automatic  damper,  which  controlled  the  chimney  draft,  was  closed 
by  the  rising  pressure  of  steam,  and  while  so  closed  a  number  of 
bricks  fell  down  upon  it  from  the  interior  of  the  chimney  and  pre- 

vented its  reopening.  This  shut  down  the  entire  power  station  of 
the  cable  lines  until  the  bricks  could  be  removed.  This  was  done 
by  relays  of  men,  working  two  at  a  time,  breaking  into  the  chim- 

ney above  the  damper  and  removing  the  bricks.  The  weather  was 
exceedingly  sultry,  the  chimney,  of  course,  hot,  and  the  men  could 
work  but  a  little  while  at  a  time.  The  cable  cars  started  up  again 
about  noon  of  the  5th.  and  no  further  trouble  was  experienced. 
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Now  that  Porto  Rico  and  the  Hawaiian  Islands  are 

American  territory,  and  Cuba  and  the  Philippines  are  vir- 
tually under  American  protection,  our  far-seeing  business 

men  are  entering  upon  the  peaceful  conquest  of  this  new 

territory,  and  will  surely  bring  about  immeasurable  im- 
provements in  living  conditions  and  general  prosperity. 

Already  many  companies  have  been  formed,  and  more  are 
still  forming  to  carry  on  enterprises  of  various  kinds  in 
these  newly  acquired  possessions.  Street  railway  interests 

will  not  be  overlooked,  and  "prospectors"  are  even  now  at 
work  studying  the  islands  and  their  possibilities  of  develop- 

ment. Cuba  and  Porto  Rico  particularly  should  be  grid- 
ironed  with  trolley  systems,  for  both  are  so  narrow  as  to 
make  electric  lines  from  the  northern  to  the  southern  coasts 

along  their  entire  length  possible  and  probably  profitable, 
in  spite  of  the  cheapness  of  water  carriage  by  vessels, 
though  if  building  be  carried  on  too  rapidly  and  before  the 
traffic  necessity  is  created,  there  will  doubtless  be  the  same 

kind  of  financial  troubles  and  insolvencies  as  have  taken 

place  in  our  great  West,  where  railroads  were  built  in  ad- 
vance of  population.  As  far  as  purely  city  traffic  is  con- 

cerned, some  idea  of  the  tramway  possibilities  may  be 
gained  from  the  statement  that  in  Cuba  there  is  one  city, 
Havana,  of  200,000  inhabitants;  one,  Santiago  de  Cuba,  of 
about  75.000;  one,  Puerto  Principe,  of  about  50,000;  and  five 
of  between  25,000  and  35,000.  The  total  population  of  the 
island  in  1894  was  1,631,696,  of  which  65  per  cent  was 
white  and  35  per  cent  negro.  Ten  per  cent  of  the  area  of 
the  island  only  is  cultivated,  7  per  cent  is  unreclaimed  and 
4  per  cent  is  under  forests.  The  population  of  Porto  Rico 
was,  in  1887,  813,937,  of  which  about  300,000  was  negro. 
There  are  but  three  important  towns  in  these  islands,  San 

Juan  (25,000),  Ponce  (40,000)  and  San  Germain  (30,000). 
In  the  400  islands  of  the  Philippines,  besides  the  capital, 

Manila  (154,000  population),  are  four  other  towns  of  from 

30,000  to  45,000.  The  Hawaiian  Islands  are  eight  in  num- 
ber, and  contain  6640  square  miles.  In  1890  their  popula- 
tion was  about  90,000,  of  which  35,000  were  natives  and  the 

remainder  of  many  other  nationalities.  Honolulu,  the  cap- 
ital, has  28,000  inhabitants  and  is  the  only  important  town. 

The  new  officers  and  executive  committee  of  the  Ameri- 
can Street  Railway  Association  are  among  the  best  known 

men  in  the  industry.  All  except  two  have  been  for  many 

years  identified  with  street  railway  interests  and  upon  im- 
portant roads.  Mr.  Sergeant,  the  new  president,  was  until 

recently  vice-president  and  general  manager  of  the  great 

W est  End  system,  of  Boston,  and  is  now  the  second  vice- 
president  of  the  Boston  Elevated  Railway  Company,  to 

which  it  is  leased;  Henry  C.  Moore,  first  vice-president, 

was  formerly  president  of  the  People's  Passenger  Ry.  Co  , 
of  Philadelphia,  and  is  now  president  of  the  Trenton  Pas- 

senger Railway  Company;  E.  Woodruff,  second  vice-presi- 
dent, is  president  of  the  Atlanta  Consolidated  Street  Rail- 

way Company;  W.  H.  Holmes,  third  vice-president,  is 
vice-president  and  general  manager  of  the  Metropolitan 
Street  Railway  Company,  of  Kansas  City;  Albion  E.  Lang, 
the  retiring  president  of  the  Association,  is  president  of  the 
Toledo  (Ohio)  Traction  Company;  G.  A.  Yuille  is  second 

vice-president  of  the  West  Chicago  Street  Railway  Com- 

pany; F.  G.  Jones  is  vice-president  and  general  manager  of 
the  Memphis  (Tenn.)  Street  Railroad  Company;  John  I. 
Beggs  is  general  manager  of  the  Milwaukee  (Wis.)  Electric 
Railway  &  Light  Company,  and  has  been  for  many  years 

one  of  the  most  prominent  figures  in  electric  lighting  cir- 
cles; and  Ira  A  McCormack  is  general  superintendent  of 

the  Brooklyn  Heights  Railroad,  and  has  had  a  long  experi- 
ence in  steam  railroading.  It  will  readily  be  seen  how  im- 

portant are  the  street  railway  interests  represented  by  these 
nine  gentlemen,  while  never  has  more  care  been  taken  by 
the  nominating  committee  to  have  all  sections  of  the  coun- 

try fairly  represented. 

As  a  convention  month,  September  is  in  some  ways  a 
success;  in  others,  not  entirely  so.  There  was  certainly  no 
complaint  about  chilliness  in  the  Convention  Hall  or  at  the 
exhibition  this  year,  but  quite  the  contrary.  Overhead  the 

weather  was  fine,  and  during  most  of  the  time,  both  in  Bos- 
ton and  at  Manhattan  Beach,  the  temperature  sufficiently 

cool.    Nevertheless,  September  is  a  bad  month  for  map- 
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agers  to  leave  their  roads,  while  exhibitors  have  to  forego 
their  vacations  and  work  rather  too  hard  in  the  two  fore- 

going months  for  health  or  comfort.  Altogether,  we  look 
forward  to  an  October  Convention  next  year  with  a  sense 
of  relief. 

The  warmth  of  Boston's  greeting  to  the  National  Asso- 
ciation could  not  have  been  exceeded  even  in  the  warm- 

hearted and  hospitable  West.  Never  has  there  been  a 

more  successful  Convention  from  the  standpoint  of  exhib- 
its, of  entertainment  and  of  all  pleasurable  features.  As  an 

anniversary  of  the  organization  of  the  Association  in  Bos- 
ton seventeen  years  ago  there  was  certainly  excuse  for  giv- 
ing much  time  to  entertainment  and  reminiscences,  but  the 

real  business  of  the  Convention  could  but  be  somewhat 

neglected.  The  exhibits  occupied  nearly  35,000  sq.  ft.  of 
space,  and  in  variety  and  attractiveness  of  display  were  the 

most  interesting  by  far  of  anything  yet  seen  at  conven- 

tions, and  a  large  portion  of  the  members'  time  was  rightly 
given  to  their  examination. 

The  Association's  treasury  is  stronger  even  than  last 
year,  its  cash  balance  on  hand  August  25  being  $3656,  as 
against  $2931  at  a  similar  date  last  year,  and  $1641  the 
year  before.  A  part  of  this  favorable  showing,  it  is  true,  is 
due  to  the  Massachusetts  Street  Railway  Association,  and 
particularly  to  the  street  railroads  in  and  near  Boston,  for 
the  generous  way  in  which  they  undertook  a  large  portion 
of  the  Convention  expenses.  The  hall  and  exhibition  space 
was  furnished  by  them  at  a  cost  said  to  be  $2000,  and  they 
bore  the  cost  of  all  the  entertainment  features,  together 
with  a  portion  of  the  banquet  expenses.  The  Association 
should  certainly  be  most  grateful  to  the  Massachusetts 
companies  for  their  generosity. 

Mr.  McCulloch's  paper  was  the  first  attempt  that  has 
been  made  so  far  as  we  know  to  actually  place  a  money 

value  upon  the  different  elements  of  advantage  and  disad- 
vantage of  four-wheel  and  eight-wheel  cars,  and  to  do  this 

with  figures  obtained  from  actual  comparative  working  of 
both  types  of  cars  on  the  same  system.  This  paper,  and 
the  interesting  discussion  thereon,  brought  out  very  clearly 

the  fact  that  the  double-truck  car  is  becoming  more  and 
more  a  standard  among  street  railway  companies,  and  de- 

servedly so,  as  there  are  obviously  many  traffic  advan- 
tages to  be  derived  from  its  use.  No  testimony  could  be 

more  positive,  straightforward  and  unequivocal  than  that 
given  by  Mr.  Beggs  and  Mr.  McCormack,  and  their 

reasons  for  the  adoption  of  double-truck  cars  in  Mil- 
waukee and  Brooklyn  appear  unanswerable.  Mr.  Mc- 

Culloch,  it  is  true,  shows  that  the  cost  of  wheels  and  brake 

shoes  is  greater  both  absolutely  and  per  passenger  carried 

for  the  double-truck  cars  than  for  the  single  truck;  that 
the  cost  of  repairs  and  maintenance  of  trucks  and  motors 
is  also  greater  absolutely  and  slightly  greater  relatively; 

and  that  the  power  required,  too,  is  greater  per  seat  capa- 
city, though  less  per  passenger  carried  one  mile.  Never- 

theless, the  weight  of  testimony  appears  to  be  that  these 
cost  disadvantages  are  counterbalanced  by  two  important 

traffic  advantages  possessed  by  the  double-truck  cars,  par- 
ticularly when  equipped  with  cross  seats,  as  is  usually 

done;  first,  that  the  public  likes  to  ride  in  them  and  traffic 
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is  actually  created  by  their  use;  and,  second,  that  the  prob- 
lem of  a  standard  car  for  all-the-year-round  traffic  is,  in 

many  places,  at  least  solved  by  their  means. 

It  is  obviously  highly  desirable  to  have  one  car  which 
can  be  used  both  summer  and  winter  and  in  rainy  weather 
as  well  as  bright.  The  open  cars  now  in  use,  particularly 
in  the  East,  are  a  development  of  horse  car  types,  and  have 

always  been  highly  popular,  furnishing  one  of  the  pleasant- 
est  means  for  transportation  so  far  found.  Ordinarily, 

however,  they  can  be  used  in  northern  latitudes  for  from 
three  to  five  months  only  of  the  year,  and  during  this  time 
the  entire  closed  car  equipment  of  a  company  must  lie  idle, 
the  interest  on  its  cost  is  lost,  and  the  cars  themselves,  are, 

of  course,  subject  to  some  deterioration.  During  the  re- 
maining months  the  open  car  equipment  cannot  be  used. 

On  a  rainy  day  people  will  not  ride  freely  in  the  open  cars 
and  grumble  if  they  are  compelled  to  do  so.  If  the  closed 
cars  are  run  out  and  the  skies  clear,  they  must  be  housed 

as  quickly  as  possible  and  the  open  cars  put  into  service, 
or  again  there  is  grumbling  by  the  public.  Moreover, 
there  is  the  question  of  duplication  of  electrical  equipment 
to  be  considered  or  the  change  of  motors  from  closed  to 

open  cars,  and  vice  versa,  in  spring  and  fall.  Double  barn 
capacity,  too,  is  required  by  a  mongrel  equipment  of  this 

kind,  and  altogether  it  is  self-evident  that  the  double  equip- 
ment idea  must  sooner  or  later  give  place  to  something 

better,  as  the  burdens  of  carrying  it  out  are  too  great  to  be 

borne.  As  above  stated,  the  double-truck  car  plan,  with 
cross  seats,  large  windows  and  low  sills,  is  one  method  of 

solving  this  problem,  and  an  excellent  one.  Another 

method,  though  an  imperfect  one,  is  that  of  running  com- 
bination cars,  half  open  and  half  closed,  such  as  have  re- 

cently been  introduced  on  the  New  York  City  system.  Still 

a  third  method  is  the  use  of  a  "duplex"  or  "convertible" 
tvpe  of  car,  two  styles  of  which  were  shown  at  the  conven- 

tion. One  of  these  is  built  on  the  roll  top  desk  principle 
and  the  other  on  a  modification  thereof.  Both  these  cars 

when  used  for  summer  travel  closely  resemble  the  present 

style  of  open  car,  and  for  winter  travel  the  present  style  of 

closed  car.  They  furnish  a  promising  means  for  accom- 
plishing the  desired  object,  and  we  believe  they  will  be 

largely  used  in  purely  city  business,  and  in  places  where 

the  traffic  is  not  large  enough  to  call  for  double-truck  cars, 

though  in  principle  they  are  not  themselves  limited  in  size or  length. 

Mr.  Dimmock,  in  his  paper  on  the  carriage  of  mail  mat- 

ter by  electric  railways,  calls  attention  to  the  great  value  to 

the  Government  of  the  electric  railway  service  and  to  the 

inadequacy  of  the  compensation.  He  certainly  has  not 

overdrawn  the  picture,  for  on  all  sides  we  hear  from  street 

railway  managers  that  they  are  not  getting  the  cost  of  ser- 
vice from  the  Government,  particularly  where  separate 

mail  cars  are  used.  Mr.  Dimmock  points  out  the  fact  that 

for  the  carriage  of  closed  pouches  on  ordinary  electric 

trains  the  Government  pays  out  $  .03  a  mile,  while  the  Star 
Route  service,  which  this  replaces,  costs  nearly  $  .05  per 

mile,  though  greatly  inferior  in  speed  and  reliability.  The 

regular  wagon  transportation  in  various  cities  costs  the 

Government  $.157  per  mile,  while  for  the  enormously  su- 
perior electric  postal  car  service  it  pays  the  companies  but 

$.16  a  mile.    It  is  well  known  that  the  compensation  re- 
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ceived  by  the  steam  railroads  of  the  land  for  the  carriage 
of  mails  is  grossly  inadequate,  and  is  based  on  an  illogical 
and  antiquated  system.  Recent  commissions  appointed  to 
investigate  the  subject  have  advocated  increased  pay.  Mr. 
Dimmock  urges  that  street  railway  companies  also  agitate 
for  an  increase  in  their  compensation,  and  we  strongly 

support  this  recommendation,  believing  that  it  would  even 
be  wise  in  many  cases  to  refuse  to  handle  the  Government 
mails  at  the  compensation  offered  where  it  means  a  positive 
loss.  The  thanks  of  street  railway  managers  are  certainly 
due  to  Mr.  Dimmock  for  his  able  and  suggestive  paper. 

Mr.  Holmes's  paper  on  amusement  resorts  brought  out 
valuable  and  interesting  discussion.  It  has  been  evident 
for  a  long  while  that  street  railway  managers  in  many 

places  have  been  taking  great  risks  in  this  amusement  busi- 
ness, and  not  infrequently  have  been  giving  far  too  much 

to  the  public.  It  has  been  our  belief  that  amusement  re- 
sorts should  be  self-supporting,  independent  of  street  car 

profits,  for,  unless  the  increase  in  riding,  due  to  the  amuse- 
ment attractions,  means  a  practically  clear  profit  over  and 

above  that  from  ordinary  travel,  the  effort  expended  is 
hardly  worth  while.  The  fact  that,  in  northern  cities,  at 

least,  open  air  amusement  resorts  usually  serve  their  pur- 
pose for  only  three  or  four  months  of  the  year,  makes  it 

especially  necessary  to  be  cautious  in  undertaking  an  in- 
vestment which  must  lie  idle  for  so  large  a  proportion  of 

the  time.  Moreover,  ours  is  a  novelty  seeking  people,  which 
is  apt  to  become  tired  of  the  same  place  year  after  year. 
Altogether,  the  plan  of  promoting  all  public  amusement 
enterprises  which  will  tend  to  increase  street  railway  traffic 

by  money  contributions  from  street  railway  companies,  in- 
stead of  by  the  assumption  by  them  of  the  entire  invest- 
ment, has  much  to  recommend  it. 

The  successful  managers  of  to-day  are  those  who  watch 
their  traffic  carefully  and  regulate  their  car  service  by  their 
day  receipts.  In  some  cases  the  financial  rehabilitation  of 

properties  which  have  been  in  a  bad  way  has  been  brought 

about  by  quietly  and  carefully  withdrawing  cars  from  ser- 
vice on  lines  where  the  patronage  is  less  than  a  satisfactory 

sum  per  car  day.  In  others  car  speeds  have  been  gradually 
increased  to  a  point  where  one  or  more  cars  on  a  line  could 
be  withdrawn  while  giving  the  same  service,  or  both  speeds 
and  headways  have  been  so  increased  as  to  make  possible 
the  withdrawal  of  more.  Transportation  wages  are,  of 

course,  reduced  by  this  means,  reserve  equipment  is  ob- 
tained, and  maintenance  charges  ought  to  be  somewhat  re- 
duced, if  not  proportionately.  As  we  have  more  than  once 

pointed  out,  managers,  particularly  in  the  West,  have  often 
made  the  mistake  of  trying  to  give  the  public  too  frequent 
a  service,  and  it  has  been  the  almost  invariable  rule  that 

with  the  change  from  horses  to  electricity  has  come  a  large 
reduction  in  the  gross  receipts  per  car  mile. 

The  paper  by  F.  B.  Perkins  on  "Inspection  and  Testing 
of  Motor  and  Car  Equipment  by  Street  Railway  Com- 

panies;" that  by  M.  S.  Hopkins  on  "Equipment  and  Main- 
tenance of  Electric  Cars,"  and  that  by  R.  W.  Conant  on 

"Cost  of  Electric  Power  for  Street  Railways  at  the  Switch- 
board— Steam  and  Water  Power,"  are  of  great  practical 

interest  to  those  in  direct  charge  of  operating  street  rail- 
ways, and  should  be  read  with  the  greatest  care.    It  is  im- 

possible to  satisfactorily  abstract  these  papers,  or  even  to 
comment  upon  particular  features  of  special  value.  Every 

sentence  in  them  tells  of  useful  experience,  and  the  writers' 
conclusions  are  entitled  to  great  respect. 

That  is  a  good  suggestion  which  Mr.  Sloan  made  in  the 

discussion  on  Mr.  Hopkins's  paper,  that  motor  brushes 
should  be  changed  every  day.  There  is  nothing  which  will 
so  quickly  rut  a  commutator  as  a  badly  fitting  brush  or 
one  which  may  have  developed  imperfections.  It  may  be 

urged  that,  if  the  brush  is  wearing  well  and  the  commuta- 
tor has  that  peculiar  dull  glaze  which  betokens  good  condi- 

tion, there  is  no  need  of  changing.  This  means,  however, 

that  the  inspector  must  use  his  judgment,  and  it  is  prob- 
ably better  to  establish  an  invariable  rule  and  to  depend 

upon  the  judgment  of  the  one  man  who  watches  and  know  s 
about  all  the  brushes  than  to  distribute  the  responsibility. 

Moreover,  if  the  commutators  are  always  kept  in  a  condi- 
tion such  that  the  brushes  can  be  interchangeable,  they  are 

obviously  in  the  best  condition  for  wear. 

The  New  York  State  Association's  Convention,  at  Man- 
hattan Beach,  was,  as  usual,  bright,  snappy,  businesslike 

and  full  of  the  most  interesting  discussion.  None  of  the 
entertainment  features  were  allowed  to  interfere  with  the 

business  programme,  and  on  Tuesday  President  Rogers 

kept  the  Convention  steadily  at  work  on  papers  and  discus- 

sions from  10  o'clock  to  nearly  6,  in  spite  of  the  attractions 
of  a  glorious  day  outside  and  an  ocean  tantalizingly  in 
sight  from  the  windows  of  the  meeting  room.  We  are 

forced,  for  lack  of  space,  to  reserve  until  next  month  com- 
ment upon  the  many  valuable  papers  read  before  the  New 

York  State  Association,  with  the  suggestive  discussion 
thereon. 

The  Street  Railway  Accountants'  Association  feels  that 
it  must  be  just  before  it  is  generous,  and  that  its  first  duty 
is  to  its  own  membership  rather  than  to  the  accounting 
public.  For  this  reason,  and  also  because  in  its  discussions 

its  members  are  necessarily  on  delicate  ground  and  fre- 
quently talk  over  matters  which  should  not  be  given  gen- 

eral circulation,  it  has  requested  that  a  brief  report  only  of 

its  proceedings  be  published  in  the  technical  press.  Its 

members  will  later  on  receive,  as  last  year,  a  verbatim  re- 

port, in  numbered  copies,  to  be  considered  as  "confiden- 
tial." This  association  has  done  more  work  in  a  short 

time,  we  believe,  than  any  similar  one  ever  formed,  and  it 
is  perfectly  true  to  say  that  the  papers  and  reports  which 
have  been  presented  at  its  meetings,  while  of  the  greatest 

possible  value,  particularly  the  report  of  the  committee 
on  standardization  of  accounts,  the  discussion  in  the  meet- 

ings has  been  of  even  more  value,  and  has  in  many  cases 
assisted  to  clear  up  questions  which  every  street  railroad 
accountant  in  the  country  must  have  had  to  consider  and 

decide  upon  for  himself.  The  membership  fee  in  the  asso- 
ciation is  so  small  ($10  per  annum)  that  the  printed  report 

of  the  proceedings  alone  is  far  more  than  an  adequate 
return,  and  we  earnestly  recommend  and  urge  street 

railway  companies  all  over  the  country  to  enter  their 

names  as  members  for  the  benefit  of  their  accounting  de- 
partments, feeling  sure  that,  irrespective  of  the  question 

as  to  whether  the  heads  of  these  departments  can  or  cannot 
attend  the  different  conventions,  they  will  derive  far  more 
advantage  from  membership  than  is  represented  by  the  fee. 
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Notes  and  Comments  on  the  Street  Railway  Account- 
ants' Convention 

BY  A.  O.  KITTREDGE,  F.  I.  A. 

The  convention  of  the  Street  Railway  Accountants'  As- 
sociation of  America  in  Boston  this  year  was  very  much 

like  the  convention  of  the  same  association  at  Niagara 
Falls  in  October  last.  The  leading  feature  in  each  case 

was  the  report  of  the  committee  on  standardization  of  ac- 
counts, and  the  discussion  which  followed.  Much  the 

same  ground  was  covered,  both  in  the  report  and  in  the 

discussion,  and  yet  there  were  radical  differences — differ- 
ences better  defined  than  those  which  frequently  exist  be- 
tween the  original  and  the  revised  edition  of  a  book.  In 

both  instances  the  committee  to  which  had  been  intrusted 

the  special  investigation  was  found  to  be  far  ahead  of  the 
rank  and  file  of  the  membership  in  all  those  matters  which 
were  debatable.  The  committee  was  also  found  to  be  better 

intrenched,  so  to  speak,  in  its  position  this  year  than  last 
year,  not  alone  because  it  had  further  studied  the  question, 
but  because  the  practical  experience  in  the  use  of  the  ac- 

counts by  numerous  street  railways  had  given  its  members 
abundant  reasons  for  the  faith  that  is  in  them. 

*  *  * 

The  attendance  at  the  accountants'  convention  was  not 
as  large  as  many  had  hoped  it  would  be,  though  it  was 
entirely  representative.  The  reason  for  the  comparatively 
small  number  of  accountants  present  is  not  far  to  seek. 
The  date  of  the  convention  was  early  in  the  month,  a  time 
when  it  is  extremely  difficult  for  auditors,  accountants  and 
secretaries,  of  whom  the  membership  is  almost  entirely 
composed,  to  get  away  from  their  duties.  Many  of  those 
who  were  present  spent  the  week  in  Boston  only  at  consid- 

erable personal  inconvenience.  A  resolution  was  offered 
at  the  close  of  the  convention  looking  to  a  conference  with 
the  management  of  the  larger  association  to  the  end  of 
fixing  a  date  for  the  next  annual  convention  later  in  the 
month. 

*  *  * 

There  is  given  elsewhere  in  this  issue  a  brief  account  of 
the  exhibition  of  blanks,  forms,  etc.,  which  constitute  an 

important  feature  of  the  convention.  The  display  was 
notahly  far  in  advance  of  what  was  presented  at  Niagara 
Falls  last  year.  For  the  most  part  the  blanks  and  forms 
were  shown,  classified  under  leading  heads,  thus  facilitat- 

ing comparisons  of  the  forms  of  one  company  with  an- 
other. In  some  instances  the  companies  had  presented 

complete  files,  handsomely  arranged  in  book  form.  There 
were  few,  if  any,  members  present  who  did  not  make 

copious  note-book  memoranda  of  different  items  which 
commanded  their  attention. 

Any  account  of  the  proceedings  of  the  convention  of  the 

Street  Railway  Accountants'  Association  that  we  might 
publish,  however  full,  would,  from  the  standpoint  of  those 
who  took  part,  appear  to  be  incomplete  and  inadequate: 
The  work  of  the  association  is  entirely  technical,  and  is  in 
a  field  long  neglected  by  street  railway  managers,  as  well 
as  by  business  men  in  general.  Accordingly  many  of 
those  points  which  are  of  great  importance  to  accountants 
are  matters  to  which  the  attention  of  the  busy  manager  has 
scarcely  been  directed.  Nor  was  the  full  importance  of  the 
meeting  measured  by  what  was  done  in  the  stated  sessions. 
Committee  work,  informal  conferences  and  comparisons  of 

notes  on  various  points  wherever  two  cr  three  were  gath- 
ered together,  constituted  a  very  considerable  share  of  the 

value  of  the  gathering.     So  much  was  the  informal  part 

<>f  the  occasion  appreciated  that  a  motion  was  made  the 
last  day  of  the  session  that  at  the  next  convention  a  stated 
headquarters  for  the  accountants  be  arranged  for.  The 
thought  underlying  this  motion  was  that  the  accountants 
profit  so  much  by  contact  with  each  other,  that  instead  of 
in  lioston,  they  should  arrange,  so  far  as  possible,  to  be 
together.  One  member  suggested  that  as  the  accountants 
have  so  little  to  do  with  or  gain  from  contact  with  the 
supply  men,  it  would  be  greatly  to  their  advantage  to  be 
located  where  the  hotel  office  and  corridors  were  less 

thronged  than  is  usual  at  the  headquarters  of  the  principal 
association.  We  refer  to  this  as  showing  the  devotion 
of  the  accountants  to  the  special  work  they  have  in  hand. 

The  convention  work  as  embodied  in  the  report  of  its 
committee  on  the  standardization  of  accounts,  seems 
likely  to  stand  out  in  special  prominence  in  the  annals  of 
American  accounting  practice.  The  pamphlet  report 
which  was  distributed  among  the  members,  barring  a  few 

unimportant  typographical  errors,  is  a  model  for  other  ac- 
counting associations.  Its  technical  excellence  was  onl> 

equalled  by  its  practical  form.  The  committee,  while  dis- 
charging its  duties  with  great  credit  to  each  of  its  members, 

also  cast  lustre  upon  the  association  which  it  represented 
by  the  thoroughness  of  its  work  and  the  handsome  shape 
in  which  its  results  were  presented. 

It  was  eminently  wise  that  the  committee  on  standard- 
ization of  accounts,  composed  of  Messrs.  Wilson,  Duffy, 

Calderwood,  Ham  and  Davies,  should  be  continued  for 

another  year.  No  other  set  of  men,  however  high  may  be 
their  qualifications,  could  carry  the  work  forward  from  its 
present  state  so  well  as  these,  unless,  indeed,  they  under- 

took, as  a  preparatory  step,  the  same  careful  investigation 
into  the  hundreds  of  details  which  the  members  of  this 
committee  have  made  in  the  two  years  in  which  they  have 
been  engaged  in  the  work.  What  the  committee  will  have 
to  do  for  the  current  year  is  likely  to  be  less  arduous,  even 
though  more  important  than  has  been  its  work  in  the 
past.  The  association  has  got  to  that  point  where  it  has 
attracted  the  attention  of  the  railroad  commissioners  of 

the  different  States.  Therefore  various  conferences  be- 
tween State  officials  and  representatives  of  the  association 

are  likely  to  be  had  in  the  near  future.  Certainly  there 
are  no  others  who  could  give  the  information  the  State 

officials  may  desire  concerning  the  classification  that  has 

been  adopted,  nor  who  could  answer  questions  with  refer- 
ence to  the  fine  points  that  are  likely  to  come  up  with 

those  who  introduce  the  system,  as  well  as  these  gentle- 
men. Their  contact  with  State  railroad  commissioners 

during  the  ensuing  year  will  undoubtedly  give  them 

abundant  material  for  a  report,  to  be  made  at  the  next  con- 
vention, that  will  be  both  interesting  and  important. 

The  onlv  questions  that  were  discussed  at  length  at  this 

meeting  were  what  may  be  defined  as  balance  sheet  or 

profit  and  loss  questions,  and  the  only  feature  of  the  very 

complete  report  of  the  committee  on  standardization  of 
accounts  which  was  apparently  neglected  by  the  meeting 

was  the  form  of  balance  sheet  or  general  statement.  This 

assertion  may  seen  paradoxical.  The  point  which  called 
out  the  freest  discussion  and  on  which  the  meeting  was 

most  seriously  divided,  was  the  location  of  the  item  of 
taxes  in  the  scheme  of  classification.  Are  taxes  an  oper- 

ating expense,  or  are  they  of  the  nature  of  a  fixed  charge  ? 
Should  taxes  be  charged  in  as  an  expense  of  operation,  or 
should  they  be  regarded  as  of  the  nature  of  a  fixed  charge, 
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to  be  deducted  from  income  ?  It  may  not  have  been  clear 
to  some  of  those  who  took  part  in  the  debate  that  this  is 
essentially  a  question  of  the  form  of  the  profit  and  loss 
statement,  and  yet  one  of  the  speakers  (Mr.  Davies)  in  the 
course  of  his  remarks  asserted  that  he  would  be  more  will- 

ing to  see  interest  on  bonds  and  floating  debt  charged  in 
as  an  expense  of  operation  than  to  have  taxes  omitted  from 
the  expense  classification.  This  remark  certainly  verged 
upon  balance  sheet  considerations,  and  left  the  question 
in  about  this  shape. 

*  *  * 

Investors  in  a  street  railway  enterprise  put  their  money 
into  it  for  the  sake  of  the  return  or  dividends  that  will  flow 

therefrom.  To  the  average  stockholder  the  problem  of  the 
result  is  simple.  What  are  the  expenses?  What  are  the 
earnings?  The  difference  must  be  what  is  available  by 
way  of  dividends  on  investment.  Has  the  company,  for 
lack  of  capital,  borrowed  money,  either  on  bonds  or  on 
book  account  (floating  indebtedness)?  If  so,  how  much 
have  its  expenses  been  increased  thereby?  Of  course, 
taxes  must  be  paid  before  dividends.  Rents  of  leased  lines 
must  also  be  paid  before  profits  are  declared.  If  real  estate 

has  been  mortgaged,  the  interest  on  the  money  thus  bor- 
rowed or  the  portion  of  the  purchase  money  unpaid  must 

be  taken  into  account  before  profits  are  declared.  The 
profit  and  loss  statement,  therefore,  to  the  unsophisticated 
stockholder  becomes  simply  a  comparison  of  expenses  and 
income.  He  would  most  naturally  take  the  total  on  each 
side  of  the  account. 

His  advice  to  the  management,  expressed  in  the  simplest 

terms,  would  be:  "Get  all  the  income  you  can  from  every 
possible  source,  including  operation  of  road,  advertising, 
rent  of  land  and  buildings,  rent  of  tracks  and  terminals, 
interest  and  dividends  on  the  securities  we  own  and  interest 

on  our  deposits  in  bank.  Keep  down  expenses,  including 
interest  on  funded  debt,  interest  on  real  estate  mortgages 
(if  we  have  any),  interest  on  floating  debt  and  all  miscel- 

laneous items,  to  the  lowest  point ;  then  the  difference  will 
be  what  is  available  for  dividends  on  the  capital  which  we 
have  invested." 

Almost  every  man  who  took  part  in  the  discussion  at 
this  convention  approached  the  subject  whatever  the  point 
under  consideration  was,  from  a  point  of  view  different 
from  that  of  any  of  his  fellows.  Almost  every  one  was 
more  or  less  influenced  in  his  position  by  his  conception  of 
the  requirements  of  the  Board  of  Railroad  Commissioners 
of  his  State.  The  laws  of  the  different  States,  with  respect 
to  taxation,  had  a  material  influence  upon  the  discussion 
relating  to  the  location  of  the  item  of  taxes.  It  was  man- 

ifest to  all  that  the  discussion  proceeded  not  upon  the  mer- 
its of  the  case  from  an  accounting  point  of  view,  but  in- 

stead was  influenced  by  various  considerations  that  have 
nothing  to  do  with  accountings. 

*  *  * 

It  occurred  to  me,  as  I  listened  to  this  discussion,  that 

if  the  order  of  procedure  in  the  whole  matter  of  standard- 
ization of  accounts  had  been  somewhat  different,  the  ques- 

tion of  taxes  and  still  others  could  have  been  more  satis- 
factorily handled.  If  an  ideal  balance  sheet  and  profit  and 

loss  statement  had  been  constructed  by  the  accountants 
before  classification  of  expenses  had  been  considered,  and 
if  this  balance  sheet  and  profit  and  loss  statement  had  been 

formed  with  a  view  solely  to  meeting  accounting  require- 

ments, disregarding  for  the  moment  all  preconceived  no- 
tions of  requirements  of  the  Interstate  Commerce  Com- 

mission, and  all  the  forms  laid  down  by  the  different  State 
Boards  of  Railroad  Commissioners,  the  result  would  have 
been  to  place  taxes,  interest  on  bonds,  interest  on  floating 
debt,  and  other  items  which  at  present  are  regarded  as 
deductions  from  income,  in  their  proper  relationship  as 
accounts.  Upon  this  plan  it  would  have  been  easy  to 
locate  them. 

No  accountant  handling  the  records  of  a  street  railway 
corporation  or  any  other  financial  enterprise  at  the  present 
day  would  dare  rely  upon  single  entry,  but  would  insist 

upon  double-entry  principles  throughout;  and  yet  the 
monthly  report,  as  well  as  the  annual  report  which  was 
submitted  by  the  committee  on  standardization  of  ac- 

counts, first  a  year  ago  and  second  at  the  convention  just 
closed,  in  the  latter  case  in  a  somewhat  modified  form,  are 

constructed  upon  what  may  be  fairly  described  as  single- 
entry  principles.  There  is,  first,  earnings  from  operation, 
properly  classified,  from  the  total  of  which  is  deducted  the 
sum  of  operating  expenses.  To  this  is  added  income  from 
other  sources,  and  the  total  thus  produced  is  characterized 
as  gross  income.  Then  follow  deductions  from  income 

under  various  heads,  resulting  in  what  is  defined  as  net  in- 
come. From  this,  in  turn,  is  another  set  of  deductions 

resulting  in  what  is  called  surplus.  All  this,  I  take  it,  is 
in  character  and  form  the  same  as  would  be  done  by  sin- 

gle entry.  Contrast  with  this  a  profit  and  loss  statement 
that  recognizes  two  sides  to  the  account,  debit  and  credit, 

and  that  reaches  a  result  not  by  subtraction,  but  by  com- 
parison of  the  two  sides;  that  is  by  the  difference  between 

the  debits  and  the  credits. 

*  *  * 

Far  be  it  from  me  to  criticise  adversely  anything  which 

the  Accountants'  Association  may  do  or  its  committee 
on  standardization  may  recommend.  What  is  here  men- 

tioned is  in  the  nature  of  a  suggestion  rather  than  a  crit- 
icism, and  is  offered  at  this  time  only  by  way  of  pointing 

out  some  of  those  things  which  must  come  up  for  con- 
sideration before  the  work  of  the  association,  and  perhaps 

that  of  the  present  committee,  has  been  fully  completed. 

The  precedent  created  by  the  different  boards  and  com- 
missions, State  and  National,  who  have  had  to  do  with 

railway  reports,  banking  reports,  insurance  reports  and 

building  association  reports,  have  unfortunately  been  es- 
tablished by  men  who  were  not  accountants,  and  who, 

however  sincere  and  earnest  they  have  been  in  their  work, 
have  been  compelled  to  proceed  without  that  breadth  of 
view  to  which  a  thorough  accountant,  if  he  had  been  called 
in  as  counselor,  could  have  helped  them.  Hence  the 

necessity  in  getting  up  an  ideal  system  of  accounts  to  pro- 
ceed without  regard  to  them. 

*  * 

1  do  not  suggest  going  contrary  to  State  laws  or  the 
regulations  of  boards  and  commissions  having  control  of 
reports,  but  I  do  enter  a  plea  for  accounting  on  accounting 
principles,  irrespective  of  State  regulations,  knowing  full 
well  that  after  the  accounting  has  been  correctly  done,  a 

report  can  be  made  out  in  any  form  that  the  law  may  re- 
quire. Nor  do  I  forget  that  State  and  National  boards 

and  commissions  are  ever  ready  to  correct  manifest  errors 

and  to  advance  in  the  form  of  their  regulations  and  re- 
quirements as  often  as  advancement  becomes  possible.  The 

very  fact  that  a  committee  of  the  National  Association  of 
State  Boards  of  Railroad  Commissioners  has  been  in- 

structed to  confer  with  the  Street  Railway  Accountants' 
Association,  is  evidence  in  point. 
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PAPERS  READ  AT  THE  SEPTEMBER  CONVENTIONS. 

Cost  of  Electric  Power  for  Street  Railways  at  the 
Switch-Board  Steam  and  Water  Power 

BY  R.  W.  CONANT 

It  is  my  privilege  to  be  able  to  communicate  to  you  facts  and 
figures  bearing  on  the  operation  of  forty-four  power  stations  lo- 

cated at  the  important  street  railway  centers  throughout  the  coun- 
try. These  figures  cover  for  the  most  part  the  operation  of  the 

stations  during  the  past  year,  and  were  obtained  through  the 
kindness  of  members  of  this  association,  as  well  as  from  expe- 

rience on  the  roads  in  Boston.  The  aggregate  capacity  of  power 
stations  represented  is  98,387  k.w.,  or  131,800  electrical  h.p. 
The  total  cost  of  operation  for  the  production  of  power  alone 

from  these  stations  during  the  past  year  has  been  $1,825,000,  and 
if  the  power  had  been  produced  by  all  at  as  low  a  cost  as  it  was  in 
a  number  of  the  more  economical  stations  the  saving  for  the  year 
would  have  amounted  to  $443,300.  It  is  the  chief  purpose  of  this 
paper  to  explain  the  if,  and  to  obtain  some  idea  of  its  size. 

In  what  has  been  published  on  this  subject  there  are  a  great 
variety  of  opinions  as  to  what  should  be  included  in  the  cost  of 
power,  and  also  as  to  whether  the  basis  of  comparison  should  be 
the  car-mile  or  k.w.  hour,  this  latter  being  due  to  the  fact  that  up 
to  within  a  few  years  there  has  been  no  reliable  instrument  adopt- 

ed by  street  railways  for  the  measuring  of  their  output. 
The  car-mile  basis  is  not  a  fixed  standard.  A  car-mile  up  hill 

takes  a  great  deal  of  power,  while  a  car-mile  down  hill  should 
take  none,  and  may  be  made  a  source  of  power. 

In  the  analysis  of  costs  of  operation  of  power  stations  of  va- 
rious sizes  and  types  it  is  first  necessary  to  adopt  a  standard  for 

the  unit  of  power.  We  have  seen  that  the  car-mile  is  unreliable. 
Recording  wattmeters  are  at  present  constructed  which  will  meas- 

ure the  output  in  k.w.  hours.  They  can  be  made  to  give  results 
which  are  accurate  within  a  very  few  per  cent.  This  statement 
is  abundantly  verified  by  actual  experience,  and  is  gradually  be- 

coming universally  recognized.  It  is  no  doubt  difficult  for  one 
who  has  been  accustomed  to  figure  cost  of  power  production  on 
a  car-mile  basis  to  reconcile  himself  to  the  k.w.  hour.  It  should, 
however,  be  very  easy  for  the  steam  engineer  who  is  accustomed 
to  deal  with  h.p.,  since  the  k.w.  hour  equals  1.34  electrical  h.p. 
hours. 

It  was  evidently  the  idea  of  your  executive  committee  in  limiting 
the  title  of  this  paper  to  cost  at  the  switchboard  to  abolish  the 
car-mile  and  adopt  the  k.w.  hour  as  the  unit  of  power.  And  in 
comparing  the  costs  from  the  various  stations  I  shall  use  this  unit. 
For  the  benefit  of  those  who  are  accustomed  to  considering  the 
costs  per  car-mile  it  will  be  interesting  to  know  that  on  many 
roads  a  car-mile  takes  just  about  i-k.w.  hour.  This  is  not  true 
where  grades  and  equipments  are  exteremely  heavy;  in  such  cases 
two  or  three  times  this  amount  may  be  required. 

In  the  costs  of  power,  whether  it  is  produced  by  steam  or  water, 
should  be  included  the  fixed  charges  as  well  as  the  cost  of  opera- 

tion. Under  fixed  charges  are:  interest,  depreciation,  insurance 
and  taxes  on  the  capital  invested  in  the  land,  buildings  and  ma- 

chinery of  the  power  station.  Under  operating  expenses  are  fuel, 
labor,  supplies,  repairs,  superintendence  and  general  expense.  In 
both  the  fixed  charges  and  operating  expenses  the  component 
items  vary  between  widely  different  limits,  and  it  becomes  im- 

possible to  construct  a  law  that  will  predict  the  cost  under  all 
circumstances.  On  the  other  hand,  for  one  who  has  had  ex- 

perience it  is  comparatively  easy  to  predict  what  the  power  ought 
to  cost  under  a  given  set  of  conditions.  What  it  will  cost  must, 
of  course,  depend  on  management  as  well.  In  view  of  the  va- 

riety of  the  circumstances  governing  these  costs  I  have  deemed  it 
advisable  to  establish  for  purposes  of  comparison  a  standard  plant 
whose  conditions  are  fixed. 

It  is  not  my  intention  to  imply  that  the  performance  or  equip- 
ment of  this  station,  which  I  shall  employ  as  a  standard,  is  ideal 

or  could  not  be  bettered,  but  rather  to  assume  equipment  and  per- 
formance based  on  facts  obtained  from  stations  in  actual  com- 

mercial operation  during  a  long  period  of  time.  As  this  station 
is  described,  its  performance  may  seem  to  border  on  the  ideal, 
and  there  is  no  question  but  that  its  performance  is  consequent  on 
favorable  circumstances,  very  nearly,  we  may  say,  test  conditions. 
It  is,  however,  in  my  opinion,  best  to  err  oh  this  side  rather  than 
on  the  other  in  establishing  a  station  for  comparison. 

I  shall  assume  the  station  to  be  located  on  the  water  front,  the 
exact  spot  is  unimportant,  but  since  this  association  has  chosen 
Boston  as  its  meeting  place  we  can  consistently  locate  the  station 
here  as  well.    I  have  fixed  the  capacity  at  3600  k.w.    The  build- 

ing erected  on  firm  ground  requiring  but  little  piling  or  filling, 
building  and  chimney  of  brick. 

For  equipment,  three  cross  compound  condensing  engines,  cyl- 
inders 28  ins.  and  56  ins.  x  5  ft.  stroke,  speed  80  r.p.m.,  steam  pres- 

sure 150  lbs.,  three  1200-k.w.  direct  connected  generators,  six 
water  tube  safety  boilers,  500  h.p.  each,  economizers  and  exhaust 
feed  water  heaters,  electrically  driven  feed  pumps  and  coal 
handling  apparatus.  Such  a  station  would  cost  to  install  as  fol- lows: 

CAPITAL  INVESTED 

Building,  foundations  for  engines  and  boilers,  chimney, 
coal  handling  apparatus   $120,000 

Engines  and  condensers,  heaters,  separators  and  piping.  ..  91,800 
Feed  pumps  and  economizers    18,000 
Boilers  and  flue  connections  complete   61,000 
Generators  and  switchboard  complete    73, 800 
Land  and  docking  facilities    17,000 
Engineering  and  sundries   5,000 

Total   $386,600 

or  about  $107  per  k.w.  capacity. 
To  obtain  the  figure  for  fixed  charges  I  assume  interest  at  6 

per  cent,  insurance  and  taxes  3  per  cent,  depreciation  2  per  cent, 
total  11  per  cent,  which  makes  an  annual  fixed  charge  of  $42,526. 

I  shall  assume  that  this  station  produces  10,500,000  k.w.  hours 
per  annum;  dividing  the  annual  charge  by  this  figure  gives 
$  .004  per  k.w.  hour  for  the  fixed  charges.  The  depreciation  is 
not  intended  to  cover  repairs,  which  will  be  included  under  operat- 

ing expenses.  The  2  per  cent  assumed  for  depreciation  is  to  es- 
tablish a  sinking  fund  against  the  time  when  the  station  will  have 

to  be  entirely  replaced  by  one  of  more  modern  and  economical 
design.  Time  of  replacement  being  taken  at  fifty  years.  A  few 
years  ago  the  time  of  replacement  should  have  been  assumed 
much  shorter,  owing  to  the  imperfect  design  of  power  station  ap- 

paratus then  existing.  But  with  the  present  advanced  state  of  the 
art  improvements  cannot  be  expected  to  develop  as  rapidly. 

Before  arriving  at  the  cost  to  produce  power  from  this  station, 
it  will  be  necessary  to  obtain  the  operating  expenses.  In  making 
comparisons  between  stations  of  different  sizes  and  types  the  cost 
of  labor  is  the  most  perplexing  item. 
Some  stations  operate  with  two  shifts,  others  three.  Some 

have  engineers  paid  at  different  rates,  and  men  which  appear  on 
the  records  of  some  are  in  a  capacity  which  in  others  is  absent 
or  replaced  by  men  of  another  class  and  rate  of  pay.  I  there- 

fore give  the  following  method  of  analysis  of  the  labor  item, 
which  gives  satisfactory  results  when  applied  to  station  opera- 
tion. 

I  can  illustrate  the  method  and  at  the  same  time  derive  the 
operating  expenses  by  applying  it  to  our  standard  station.  It  is 
assumed  that  this  station  operates  with  three  shifts  of  men,  the 
duration  of  each  shift  being  eight  hours.  This  makes  the  shift- 
hours  per  day  twenty-four  or  8760  for  the  year.  The  same  number 
of  shift-hours  would  of  course  be  obtained  by  two  shifts  of  twelve 
hours  each,  as  is  the  case  with  some  stations.  For  the  three- 
shift  station,  the  first  two  probably  would  have  the  full  comple- 

ment of  men,  while  the  third  would  not,  as  the  station  might  be 
shut  down  on  that  shift.  But  as  there  is  considerable  inspection, 
cleaning  and  overhauling,  this  shift  requires  almost  as  many  men. 
though  their  rate  of  pay  may  be  less.  The  highest  rates  of  pay 
would  be  on  the  shift  of  heaviest  load.  The  crew  to  operate  the 
standard  plant  would  be  about  as  follows:  Two  engineers,  one 
oiler,  one  helper,  two  firemen,  one  coal  passer;  total,  seven  men 

per  shift. The  average  rate  of  pay  per  man  is  taken  at  twenty-seven  cents 
per  hour.  This  would  be  calculated  from  an  actual  station  by 
dividing  the  total  amount  paid  for  wages,  including  chief  en- 

gineers' salary,  by  the  product  of  the  number  of  men  operating 
with  the  hours  each  has  worked.  The  number  of  men  per  shift 
for  this  station  being  seven,  I  will  divide  this  figure  by  3.6,  which 
is  the  figure  expressing  the  capacity  in  1000-k.w.  units.  This  di- 

vision gives  1.94  as  the  number  of  men  per  shift  per  1000-k.w. 
capacity.  This  figure  will  vary  with  the  type  and  size  of  station, 
as  we  shall  see  later.  The  fractional  part  of  the  man,  of  course, 
only  appears  in  figuring. 

Multiplying  the  1.94  by  the  rate  of  pay,  $  .27,  gives  $  .52  as  the 
cost  of  labor  per  hour  per  1000-k.w.  capacity.  This  multiplied  by 
3.6,  the  number  of  1000-k.w.  capacity,  gives  $187  as  the  total  cost 
of  labor  required  to  operate  the  station  per  hour. 

It  will  further  aid  in  the  analysis  of  the  labor  item  to  introduce 
the  load  factor.    As  this  term  is  sometimes  employed  in  a  dif- 
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ferent  sense  from  that  used  in  this  paper,  I  shall  define  it  to  be 
that  per  cent  which  when  multiplied  by  the  capacity  of  the  station 

in  k.w.  and  by  the  shift  hours,  for  the  period  gives  the  k.w.  hours' 
output  for  the  time  considered.  I  take  as  the  load  factor  this  sta- 

tion 33.3  per  cent,  average  for  the  year.  You  may  remember  that 
in  the  consideration  of  the  fixed  charges  I  gave  as  the  k.w.  hours 
per  year  10,500,000,  which  is  33.3  per  cent  of  3600  k.w.  multiplied 
by  8760,  the  shift  hours  per  annum. 

It  has  been  shown  above  that  $1.87  is  the  average  cost  of  labor 
to  operate  the  station  for  one  hour,  and  if  we  obtain  the  average 
k.w.  during  the  hour,  which  is  k.w.  hours  for  that  period,  a  simple 
division  will  give  the  figure  for  the  cost  of  labor  per  k.w.  hour. 
The  load  factor  gives  the  means  of  obtaining  the  k.w.  hours,  and 
by  multiplying  3.6  by  1000  and  33.3  per  cent  gives  12000  as  the 
average  k.w.  for  the  hour,  or  k.w.  hours  for  that  period.  Dividing 
$1.87,  cost  of  labor  to  operate  the  station  per  hour,  by  1200  gives 
$  .00157  as  the  cost  of  labor  per  k.w.  hour.  But  3.6,  the  figure 
representing  the  capacity,  was  used  as  a  multiplier  in  obtaining 
both  the  cost  of  labor,  $1.87,  and  1200  k.w.  hours.  It  therefore 
disappears  in  the  division,  and  the  expression  for  the  cost  of  labor 
pei'  k.w.  hour  is  made  independent  of  the  capacity  of  the  station 
to  that  extent.  The  rule  then  for  obtaining  the  cost  of  labor  per 
k.w.  hour  for  any  station  is  to  multiply  the  rate  of  pay  of  the  men 
by  the  number  of  men  per  1000-k.w.  capacity  and  divide  by  the 
product  01  the  load  factor  and  1000. 

that  it  required  3.7  men  instead  of- 1.94.  Price  of  labor  and  load 
factor  being  $  .27  and  33.3  per  cent  respectively;  3.7  followed  on 
the  diagram  up  to  33.3  per  cent  gives  $  .003,  as  against  $  .00157 
for  standard. 

The  cost  of  fuel  is  the  next  item  to  be  considered  in  the  operat- 
ing expenses  of  the  standard  station.  Considering  coal  .as  the 

fuel  used  its  cost  per  k.w.  hour  depends  on  the  price  per  ton  and 
on  the  efficiency  of  the  station,  which  is  best  expressed  in  pounds 
coal  consumption  per  k.w.  hour.  The  coal  for  standard  station 
I  have  assumed  to  be  clear  bituminous,  costing  $3  per  short  ton 
delivered. 

As  to  the  efficiency,  I  am  able  to  quote  from  tests  in  which  I 
was  personally  engaged  on  a  station  of  the  same  size  and  similar 
equipment.  The  duration  of  the  test  was  forty-five  hours,  made 
under  actual  conditions  of  railroad  service  during  the  day,  and  at 
night  the  load  was  kept  on  the  station  by  means  of  a  water  rheo- 

stat. I  will  say  here,  however,  that  the  test  on  the  steady  night 
load  did  not  show  any  great  gain  in  efficiency,  due  to  the  fact  that 
the  day  load  of  the  station  was  steadied  by  feeding  in  with  others. 
The  average  efficiency  of  transformation  i.h.p.  to  e.h.p.  at  the 
switchboard  was  90  per  cent.  The  steam  consumption  of  the  en- 

gines was  14.5  lbs.  per  i.h.p.  hour.  This  record  on  a  later  test  has 
been  loweied.  The  boiler  evaporation  was  9.4  lbs.  water  lb.  of  coal 
from  actual  conditions.  The  coal  used  was  New  River  bituminous. 
The  economy  of  the  station,  represented  by  the  coal  consumption 
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2  44 
B. 

.494 46.4 
140.5 

B«  cu  D  ̂  «  Si/3  g 
Per  k.  w.  hour  
Per  *  ent.  total  op  ... Per  Cent.  S  

.093 lb. .225 18.8 242 

•138 

20.1 
148 

.132 20. 
142 .159 22.6 

171 .182 
21.6 

196 
.182 16.5 196 

.093 
16. 

.172 
17. 
185 

.0975 17.2 
105 .123 20.6 

132 
.144 

21.81 155 
.109 

14.8 
117 

.147 
12.2 158 

.093 

16. 
.258 
18.8 
278 

.102 

15.1 

110 .133 

20. 

143 

.176 

25.1 
189 .203 

22.1 

218 
.233 

21  9 250 

Total 
Oper. 
C  t-  NTS. 

Per  k.  w.  hour.  
Per  Cent.  S  ...   .58 

1.198 205 .686 
118 

.659 114 
.704 
122 .845 146 

1.102 
190 

.58 1.003 172.5 .563 97. 
.598 
103 

.66 
114 

.737 127 
1.212 
208 

.58 
1.372 236 .674 116 .662 

114.5 .703 

121 

.918 157 
1.065 
184 

Per  k.  w.  hour  .405 .405 
.405 

V  IXED 
Charges Per  Cent,  total  op  

Per  Cent.  S   
70 

70 
70 

(irand  l'n tal   .985 

The  use  of  this  method  will  be  illustrated  if  we  compare  the 
cost  of  labor  per  k.w.  hour  in  the  first  two  columns  of  table  No. 
i.  It  is  $  .00157  for  the  standard  and  $  .0056  for  station  No.  1.  It 
is  rather  difficult  to  account  for  this  great  increase  until  we  notice 
that  the  men  per  1000  k.w.  is  4.7  as  against  1.94.  The  rate  of  pay 
and  load  factor  also  enter,  as  I  shall  show  later. 

I  have  constructed  a  diagram,  which  gives  the  results  of  this  ex- 
pression for  cost  of  labor  for  all  usual  rates  of  pay,  load  factors 

ana  men  per  1000  k.w.  This  diagram  is  based  on  a  rate  of  $  .27 
per  hour,  and  there  is  also  given  a  reduction  table,  which 
gives  the  per  cent  to  be  added  or  substracted  for  other  rates 
than  this.  To  illustrate  its  use.  suppose  we  have  a  station  whose 
equipment  requires  five  men  per  shift  per  1000-k.w.  capacity. 
During  a  month  of  high  output  it  might  operate  at  a  30  per  cent 
load  factor.  On  the  diagram  following"  5  up  to  30  gives  cost  of 
labor  at  $  .0045  per  k.w.  hour.  In  a  lighter  month  the 
station  might  operate  at  a  15  per  cent  load  factor.  Following  5 
up  to  15  gives  $  .009,  or  twice  as  much  for  labor  per  k.w.  hour. 

To  further  illustrate  the  use  of  this  diagram  let  us  consider  that 
the  equipment  of  our  standard  station  is  cut  into  so  many  units 

in  pounds  per  k.w.  hour  was  2.3.  I  have  assumed  2.2  for  this 
figure  for  the  standard  station. 

Reducing  price  per  ton  to  price  per  pound  and  multiplying  by 
2.2  gives  $  .0033  as  the  cost  of  coal  per  k.w.  hour.  This 
appears  in  table  No.  I  under  cost  of  fuel.  As  an  illustration  of 
what  the  cost  would  have  been  had  the  engines  required  more 
steam,  say  26.6  lbs.  per  i.h.p.  hour,  as  might  be  the  case  with  a 
non-condensing  engine.  Referring  to  the  fuel  diagram  and  con- 

sidering the  electrical  efficiency,  boiler  evaporation  and  price  of 
coal  to  remain  the  same,  26.6  to  9.4  lbs.  water  per  pound  of  coal 
gives  3.8  lbs.  coal  per  k.w.  hour.  Following  this  line  down  to 
horizontal  $3  coal  line  and  vertically  upward  from  this  point  to 
cost  of  fuel  in  cents  per  k.w.  hour  we  obtain  $  .0057,  were  the 
efficiency  of  transformation  100  per  cent,  but  since  it  is  as- 

sumed to  be  but  90  per  cent,  11  per  cent  has  to  be  added  to  this 
cost,  as  shown  in  the  reduction  table.  This  gives  the  cost  of.  coal 
per  k.w.  hour  $  .0063,  as  against  $  .0033  for  the  condensing  engine. 

There  remains  10  be  included  in  the  operating  expenses  for  this 
station,  water,  oil,  small  supplies,  repairs,  superintendence  and 
general  expense,  which  I  have  estimated  at  $  .00093   Per  k.w. 
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hour.  The  total  operating  expense  foots  up  to  $  .0058,  whicli 
added  to  the  fixed  charge  of  $  .004,  makes  the  total  cost  power 
from  standard  $  .0098,  or  very  nearly  one  cent  per  k.w.  hour. 

Before  comparing  the  costs  from  the  various  steam  plants  I  will 
review  briefly  the  circumstances  governing  the  production  of 
power  by  water. 

The  application  of  water  power  to  street  railways  has  the  fol- 
lowing points  of  advantage:  In  plants  operated  under  any  but 

very  low  heads  the  generating  machinery  may  be  installed  at  a 
less  cost  than  for  steam.  The  fuel  expense  also  disappears,  as 
well  as  a  portion  of  the  cost  of  repairs.  A  part  of  the  labor  ex- 

pense will  be  saved,  inasmuch  as  no  engineers,  firemen  or  coal 
handlers  are  required. 
The  main  disadvantage  in  the  application  of  water  power  to  street 

railway  operation  lies  in  the  fact  that  generally  railroad  power 
stations  are  quite  distant  from  waterfalls,  and  that  it  is  very  ex- 

pensive to  transmit  the  electrical  energy  to  any  considerable  dis- 
tance, the  distance  of  transmission  being  hundreds  of  miles  for 

the  majority  of  street  railways.  That  it  may  be  made  more  profit- 
able to  employ  water  power  when  its  location  is  nearby  the  road 

and  the  price  of  coal  is  high  also,  there  can  be  no  doubt. 
The  cost  to  produce  power  from  water  is  often  compared  with 

the  cost  to  produce  from  coal  on  the  basis  of  continuous  opera- 
tion for  twenty-four  hours  a  day.  For  street  railway  service  this 

method  gives  a  false  impression,  since  it  implies  that  the  machinery 
is  working  at  its  full  capacity  for  8760  hours  per  annum,  or  100  per 
cent  load  factor;  as  a  matter  of  fact,  for  street  railway  service  a 
load  factor  of  33  per  cent  is  high. 
To  look  at  this  from  another  point  of  view,  the  demand  for 

power  for  street  railways  cannot  be  increased  at  will,  as  it  may  be 
in  a  manufacturing  concern.  In  the  latter,  if  it  is  found  advisable 
to  run  night  and  day  at  full  capacity,  instead  of  ten  hours  there 
is  produced  a  correspondingly  greater  amount  of  the  product,  be 
it  flour,  steel  rails  or  carbide  of  calcium,  and  this  output  is  pro- 

duced at  a  correspondingly  decreased  cost  per  unit.  For  street 
railway  service,  on  the  other  hand,  there  has  to  be  installed  suffi- 

cient machinery  to  take  the  peak  of  the  load. 
This  is  usually  three  times  the  average,  and  is  only  of  a  few 

hours  duration  each  day.  If  it  were  necessary  or  profitable  to  use 
this  full  capacity  continuously  for  other  industries  it  would  be 
possible  to  do  this  with  very  little  increase  of  labor,  no  increase  of 
fixed  charges  and  the  additional  expense  of  producing  the  greater 
output  would  be  merely  the  coal  and  a  slight  increase  of  supplies 
and  repairs.  This  combination  is  the  feature  of  the  Niagara 
work. 
When  the  expense  of  transmission  shall  have  been  decreased 

by  the  successful  employment  of  higher  voltage,  it  will  then  be- 
come a  problem  as  to  whether  it  will  not  be  profitable  to  produce 

power  from  a  steam  plant  located  at  a  coal  mine,  coal  costing  in 
this  case  but  eighty  cents  a  ton.  This  would  bring  the  cost  of 
fuel  down  to  $  .0012  per  k.w.  hour,  as  against  $  .0033  for 
standard  plant.  Further,  this  expense  would  only  continue  for 
the  comparatively  small  number  of  hours  that  the  plant  would 
have  to  be  operated  for  street  railway  service.  This  might  be 
better  economy  than  to  pay  the  fixed  charges  that  would  accrue 
from  the  expensive  development  of  water  powers  at  possibly  much 
greater  distances.  It  is  to  be  noticed  in  this  connection  that  the 
cost  of  installing  the  steam  station  would  be  considerably  less 
when  located  at  the  coal  mine,  since  it  would  then  be  unnecessary 
to  equip  with  the  most  economical  and  expensive  machines. 
Water  power  produced  in  various  parts  of  the  country  varies 

greatly  in  its  cost.  It  is  reported  that  the  electrical  energy  so 
produced  costs  from  $14  to  $32  per  annum  per  k.w.  continuous 
output.  This  expense  is  largely  made  up  of  fixed  charges,  which 
increase  rapidly  as  the  expense  of  making  the  necessary  improve- 

ments is  greater.  The  standard  steam  plant  produces  power  with 
$3  coal  for  $29,  and  with  $  .80  coal  for  $22  per  k.w.  per  an- 

num, which  compare  very  favorably  with  the  above  for  water 
power. 
A  disadvantage  occurring  in  the  use  of  water  power  is  that  in 

some  cases  on  account  of  certain  periods  of  low  water  an  auxiliary 
steam  plant  has  to  be  kept  in  reserve,  which  is,  of  course,  an  ad- 

ditional expense.  There  can  be  no  general  rule  given  that  will 
determine  whether  it  is  more  advantageous  to  use  water  or  steam 
power.  Each  case  must  be  figured  by  a  competent  engineer  and 
decided  on  its  merits. 
The  great  majority  of  street  railways  being  operated  by  steam, 

I  shall  not  dwell  longer  on  water  power,  as  there  is  considerable 
ground  to  be  covered  in  the  consideration  of  the  steam  stations. 
I  have  compiled  and  classified  the  data  on  representative  ones 
throughout  the  country;  tables  No.  1  and  No.  2  give  the  results. 
The  general  arrangement  of  the  tables  is  as  follows:  Each 

vertical  column  contains  the  data  for  a  different  station  during  a 
stated  period.  Each  station  is  represented  by  a  number,  which 
appears  at  the  head  of  the  column;  only  a  portion  of  the  table  is 
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exhibited  to  you  on  the  large  diagram,  for  obvious  reasons,  but 
I  will  describe  the  different  items  as  they  appear  in  the  com- 

pleted table.  The  first  column  is  headed  S,  for  standard  station; 
following  down  the  column,  first  comes  the  capacity  expressed  in 
multiples  of  iooo  k.w.,  3.6  meaning  3600  k.w.  The  number  of 
units  of  engines  3,  ditto  for  generators  3,  number  of  units  engine 
per  1000-k.w.  capacity  is  .83,  obtained  by  dividing  3  by  3.6;  ditto 
for  generators  .83.  The  next  line  under  type  is  a  description  as 
to  whether  the  engines  are  belted  or  direct  connected  to  the  gen- 

erators. B  for  the  former  and  D  C  for  the  latter.  The  two  lines 
marked  S  C  T  and  N  or  C  refer  to  engines,  simple  compound  or 
triple  non-condensing  or  condensing,  as  in  standard,  C  C  is  com- 

pound condensing. 
The  period  during  which  the  averages  are  taken  is  given  in  days. 

Load  factor  is  in  per  cent.  Inserted  in  the  proper  place  under 

costs  are  the  per  cent,  5",  and  per  cent  total,  which  figures  repre- sent the  per  cents  the  items  bear  to  the  corresponding  ones  for 
standard,  and  to  the  total  operating  expense  respectively. 
The  number  of  shifts,  duration  in  hours  and  shift  hours,  to- 

LABOR  AT  27  CUNTS  PER  HOUR 

MEN  PER  1000  K.W.  CAPACITY  INSTALLED 

gether  with  the  rate  of  pay  of  men,  in  cents  per  hour,  and  number 
of  men  per  shift  per  1000-k.w.  capacity  complete  the  data  neces- 

sary for  the  analysis  of  the  cost  of  labor.  Costs  are  all  expressed 
in  cents  per  k.w.  hour.  Opposite  fuel,  pounds  of  coal  per  k.w. 
hour  and  price,  which  is  dollars  per  short  ton,  give  the  necessary 
figures  to  analyze  the  cost  of  fuel  per  k.w.  hour.  Kind  A  or  B 
refers  to  anthracite  or  bituminous. 

Repairs,  supplies  other  than  coal,  that  is,  water,  oil,  waste,  lamps 
and  miscellaneous,  as  well  as  superintendence  and  general  ex- 

penses, are  treated  as  one  item,  hereafter  called  general 
expense. 

As  a  supplement  to  the  tables,  in  order  to  more  clearly  illustrate 
the  relation  of  the  costs,  I  have  constructed  diagrams  in  which 
these  are  represented  by  different  characters  of  lines  as  to  shading. 

It  will  be  noticed  that  these  shaded  lines  are  of  various  heights, 
their  height  corresponding  to  the  cost  of  the  power  in  cents  per 
k.w.  hour.  Four  kinds  of  shading  are  used,  horizontal  equaling 
the  cost  of  coal;  vertical,  cost  of  labor,  and  diagonal,  general  ex- 

pense. These,  which  are  operating  expenses,  are  laid  out  above 
the  line,  and  black,  equaling  fixed  charges,  is  plotted  below  the 
line.  The  distance  from  the  base  line  o  up  to  1  represents  one 
cent,  and  the  magnitude  of  each  item  is  denoted  by  the  length  of 
its  shading.  The  diagram  for  table  No.  1  is  laid  out  in  six  groups, 
one  group  for  each  station.  The  first  or  left  hand  column  in  each 
group  represents  the  costs  for  the  standard  station.  It  will  be 
noticed  that  its  total  length,  including  black,  is  about  equal  to  the 

distance  between  o  and  1,  so  that,  including  fixed  charges,  the  cost 
of  power  per  k.w.  hour  per  annum  for  the  standard  station 
amounts  to  about  one  cent.  It  also  appears  that  the  fixed  charges 
are  approximately  equal  to  the  coal.  Labor  is  roughly  about 
half  the  coal,  and  general  expense  about  half  the  labor.  These 
proportions  are  simply  and  easily  remembered,  and  we  might  ex- 

pect them  to  hold  rpproximately  for  stations  under  similar  gov- 
erning conditions. 

I  shall  next  call  to  your  attention  station  No.  3,  whose  equip- 
ment differs  from  the  standard  as  follows:  It  has  two  units  in- 
stead of  three.  Each  generator  is  800  k.w.,  making  a  capacity  of 

about  half  that  of  the  standard.  The  generators  and  engines  are 
direct  connected,  the  latter  being  compound  condensing,  smaller, 
of  course,  than  the  standard,  but  in  other  respects  similar.  Three 
500-h.p.  water  tube  boilers,  economizers  and  heaters  complete 
the  important  part  of  its  equipment. 

Group  No.  3  indicates  the  cost  of  power  for  this  station.  At 
the  extreme  left  is  standard.  The  next  column  showing  costs  per 
k.w.  hour,  averaged  for  one  year.    At  the  extreme  right  of  the 

group  is  the  average  for 
a  light  month,  and  at  the 
left  of  this  is  the  month 
of  high  output.  It  is  to 
be  noticed  that  the  total 
cost  of  operation  for  the 
year  is  somewhat  greater 
than  standard.  Coal  ex- 

pense, practically  the 
same.  Labor  and  general 
expense,  somewhat  higher. 
Coal  expenses,  being  the 
same,  does  not  in  this  in- stance indicate  that  the 
economy  of  the  station  is 
as  good,  as  by  referring  to 
the  table  it  will  be  seen 
that  the  pounds  of  coal 
per  k.w.  hour  is  2.61,  as 
against  2.2  for  standard. 
This  increase  is,  however, 

nearly  balanced  by  the  re- duction in  the  price  per 
ton,  which  was  $2.60,  as 

against  $3.00"  for  standard. It  might  be  expected  that 
on  account  of  the  dimished 
size  of  the  station  the 
labor  expense  would  be 

larger  on  account  of  re- 
quiring more  men  per  1000 

k.w.  An  examination  of 
the  table  shows,  in  fact, 
the  men  per  1000  k.w.  is 

nearly  double  what  is  re- 
quired for  standard.  This 

would  double  the  labor  ex- 
pense, providing  the  rate 

of  pay  and  road  factor  re- mained the  same,  but  by 
a  coincidence  the  rate 

of  pay  is  lower  and  the  load  factor  enough  higher  to  bring  the 
labor  expense  to  nearly  standard  figures. 
To  illustrate  the  effect  of  a  high  load  factor  in  reducing  the  cost 

of  labor  per  k.w.  hour  it  will  be  interesting  to  look  at  the  next 
shaded  column  for  this  station,  which  represents  the  cost  during 
January.  In  this  month  the  load  factor  was  fifty-nine,  as  against 
forty-six  for  the  year,  and  it  will  be  noticed  that  the  labor  is  re- 

duced to  less  than  the  standard.  The  reduction  in  the  total  cost 
for  this  month,  as  against  the  yearly,  is  also  apparent,  and  this  is 
due  principally  to  the  reduction  in  labor. 

It  will  be  seen  that  the  coal  expense  is  but  slightly  less,  and 
seems  not  to  be  much  reduced  by  the  increased  load  factor.  The 
explanation  of  this  lies  in  the  fact  that  the  station  is  tied  in  with 
others,  which  keeps  its  load  from  fluctuating  even  on  the  low  load 
factor.  This  will  be  still  further  exemplified  by  referring  to  a 
light  month;  the  column  at  the  right  of  the  group  gives  the  costs 
for  September,  during  which  the  load  factor  was  forty-three,  as 
against  fifty-nine  for  January.  The  coal  expense  is  still  further 
diminished,  and,  by  reference  to  the  table,  will  be  found  to  be 
due  to  an  increase  in  the  efficiency  of  the  station.  This  might  be 
found  to  be  on  account  of  not  having  to  force  the  boilers.  The 
increase  of  labor  due  to  the  low  load  factor  is  to  be  noticed. 

I  wish  to  say  at  this  point  that  it  is  impossible  for  me  in  the 
limited  time  to  give  you  more  than  a  general  idea  of  the  large 
number  of  interesting  facts  which  may  be  obtained  by  careful 
study  of  the  tables. 

Street  Ry.Jo 
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a  large  station. 

Plant  No.  2  is  somewhat  larger  than  the  last,  and  is  equipped 
with  two  1000-k.w.  generators  direct  connected  to  compound  con- 

densing engines.  It  has  also  economizers  and  heaters.  Its  costs 
are  in  column  No.  2.  In  looking  at  the  yearly  average  it  will  be 
noticed  that  the  total  costs  rise  above  the  standard,  and  is  due  to 
an  increase  in  labor  and  general  expense.  Coal,  as  before,  is  the 
same,  the  decreased  efficiency  being  balanced  by  the  lower  price 
per  ton.  Examining  the  table  with  a  view  to  accounting  for  the 
increase  of  labor  we  find  the  load  factor  approximately  the  same 
as  standard,  but  an  increase  in  the  number  of  men  per  1000  k.w. 
This  is  accounted  for  by  the  smaller  size  of  the  station.  General 
expense  is  greater,  as  would  be  expected.  A  glance  at  the  shaded 
diagram  representing  the  heavy  month  for  this  station  gives  a 
nice  illustration  of  the  effect  of  the  high  load  factor,  which  is 
fifty-one,  as  against  thirty-three  for  the  year.  It  is  to  be  noticed 
that  the  coal  is  practically  the  same,  the  reduction  coming  in  the 
other  two  items.  This  brings  the  total  cost  for  the  month  below 
standard.  In  the  light  month,  with  a  low  load  factor  of  28  per 
cent,  the  labor  increase  is  very  apparent. 

I  shall  now  present  the  costs  of  operation  of 
Its  equipment  consists  of  six 
1200-k.w.  generators  direct 
connected  to  triple  condens- 

ing engines,  two  1500-k.w. 
generators  direct  connected 
to  compound  condensing  en- 

gines, and  an  auxiliary  plant 
of  forty  62-k.w.  generators 
belted  to  compound  non-con- 

densing engines,  and  only 
used  in  case  of  emergency. 
Economizers,  heaters  and 
electric  feed  pumps  complete 
the  important  part  of  the 
equipment. 
Group  No.  4  indicates  the 

cost    for    this    station.  The 
yearly  average  shows  that  we 
are     approaching  standard 
figures  in  labor.    This  item  is 
not  much  less,  as  the  units 
are  only  slightly  greater  ca- 

pacity.   Load  factor,  rate  of 
pay  and  men  per  1000  k.w.  o 
correspond  very  closely  with  °. 
standard.     The   general   ex-  -j 
pense  and  coal  bring  the  total  J 
somewhat    higher.      General  tL 
expense  is  high  on  account  of  lj 
the    heavy    repair    account.  < 
The  station  is   about   eight  ̂  
years    old,    and    repairs    are  $ 
heavy,    due    to    replacing  of 
worn  out  parts.  The  decrease 
in   efficiency,   as   shown  by 
pounds  of  coal  per  k.w.  hour, 
might  be  shown  by  a  test  to 
be  due  to  old  boilers. 
The  plants  just  considered 

have  all  been  direct  connect- 
ed. Station  No.  5  is  a  belted 

plant  a  little  more  than  one- 
half    the    capacity    of  the 
standard,  equipped  with  seven  340-k.w.  generators  belted  to 
a  countershaft,  to  which  are  belted  three  trip<e  condensing  en- 

gines. The  auxiliary  apparatus  affecting  the  economy  of  the  sta- 
tion, being  economizers  and  feed  water  heaters.  Diagram  No.  5 

represents  the  costs  of  a  year,  and  also  for  the  heavy  and  light 
months.  During  the  three  periods  the  coal  expense  remains  about 
the  same,  but  there  is  considerable  variation  in  the  other  items, 
due  principally  to  the  change  of  load  factor. 

Notwithstanding  the  high  load  factor,  52  per  cent  of  the  labor 
for  the  year  is  still  above  standard.  This  would  be  expected  from 
the  multiplicity  of  parts  to  look  after  in  a  belted  countershaft 
station.  The  reduction  of  general  expense  and  labor  in  the  heavy 
month  is  due  to  the  load  factor  of  64  per  cent. 
Diagram  No.  6  represents  the  costs  for  a  belted  plant  of  about 

one-fifth  the  capacity  of  standard.  Its  equipment  is  twelve  gen- 
erators belted  to  four  simple  high-speed  non-condensing  engines. 

There  are  feed  water  heaters,  but  no  economizer.  High  coal  con- 
sumption is  the  feature  of  this  diagram,  the  cost  of  fuel  alone  for 

the  year  being  equal  to  the  total  operating  expenses  for  standard. 
Labor  is  also  high,  and  the  total  cost  of  power  per  k.w.  hour  is 
nearly  double  the  operating  expense  of  standard.  This  station 
furnishes  a  good  illustration  of  the  effect  on  the  cost  of  power 

of  a  simple  non-condensing  belted  equipment.  It  is  to  be  re- 
marked also  that  this  plant  has  the  benefit  of  a  high  load  factor. 

It  will  now  be  interesting  to  turn  our  attention  to  a  small  direct 
connected  station,  which  is  numbered  1.  This  operates  about 
thirty  cars.  It  is  equipped  with  three  200-k.w.  generators,  has 
compound  condensing  engines,  heaters,  but  no  economizers.  It 
does  not  feed  in  with  other  stations,  as  do  those  which  have  been 
previously  mentioned,  and  has  a  very  fluctuating  load,  as  may  be 
imagined  in  the  operation  of  so  small  a  number  of  cars.  This 
station  is  just  one-sixth  the  size  of  the  standard,  and  it  will  be 
noticed  that  the  column  representing  its  operating  expenses  is 
about  twice  as  high.  The  great  increase  is  in  the  labor,  although 
the  station  is  operated  by  a  corporation  which  has  had  a  vast 
amount  of  experience  in  railroad  work.  Can  we  account  for  this 
increase  in  labor  ?  By  referring  to  the  table  we  find  the  rate  of 
pay  of  men  is  practically  the  same  as  standard,  the  load  factor  is 
low,  22  per  cent,  as  against  33. 

Referring  to  the  heavy  month  for  this  station,  which  has  the 
benefit  of  a  30  per  cent  load  factor,  we  find  that  the  labor  is  re- 

duced, but  it  is  still  a  long  way  from  bedrock  figures.    The  ex- 

COST  OF  FUEL  IN  CENTS  PER  K.W.  HOUR 

16       18       20       22       24  26 
LBS.  STEAM  PER  H.P.  HOUR 

40  42 
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amination  of  the  table  discloses  the  fact  that  the  increase  comes  in 
the  men  per  iooo  k.w.,  being  about  2.5  times  the  standard  figure. 
The  station  records  show  the  following  men  operating:  On  the 
first  shift,  two  engineers  and  one  fireman;  second  shift,  one  en- 

gineer, one  oiler  and  one  fireman;  third  shift,  one  engineer  and  one 
fireman.  Can  this  number  of  men  be  reduced?  In  a  station 
whose  equipment  requires  that  the  boilers  be  hand  fired  it  is,  to 
say  the  least,  difficult  to  imagine  that  the  boilers  could  be  operated 
with  less  than  one  fireman  per  shift.  The  secret  then  for  the 
large  number  of  men  per  1000  k.w.  lies  in  the  small  number  of 
k.w.  capacity.  These  same  men  could  look  after  a  station  of  greater 
capacity. 

I  shall  next  give  the  costs  on  plant  No.  12,  whose  figures  are 
presented  in  table  No.  2.  This  plant  is  about  one-third  the  size  of 
standard.  It  does  not  feed  in  with  other  stations.  Its  generators 
are  belted  to  three  tandem  compound  condensing  engines,  which 
operate  under  steam  pressure  of  no  lbs.  It  has  water  tube  boilers 
averaging  four  years  of  service,  heaters,  but  no  economizers.  A 
good  quality  of  bituminous  coal  is  used,  which  costs  $2.93  per  ton. 
By  reference  to  the  table  it  will  be  seen  that  this  station  produced 
power  to  the  extent  of  23  per  cent  of  its  capacity  during  the  past 
year  at  $  .00149  per   k.w.   hour,    including   fixed    charges,  the 
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operating  expenses  alone  amounting  to  a  little  over  one  cent. 
The  total  cost  of  operation  for  the  year  was  $23,000,  of  which 
$13,610  was  for  coal.  Water  costs  this  station  nothing,  and  the 
labor  was  about  one-half  the  coal  bill.  By  referring  to  the  dia- 

gram No.  12  it  will  be  seen  that  the  coal  and  labor  are  both  much 
higher  than  the  standard,  and  if  standard  performance  had  been 
reached  a  saving  of  $10,000  would  have  been  made  in  the 
operating  expenses  for  the  year.  An  analysis  of  the  items  is 
given  in  column  No.  12  of  the  table,  and  by  comparing  with 
standard  the  differences  may  be  readily  seen.  I  do  not  wish 
to  be  understood  in  making  these  comparisons  that  it  would 
necessarily  pay  to  make  the  changes  required  to  effect  this 
saving,  my  present  idea  being  to  bring  clearly  before  you  the 
differences. 

Station  No.  13  is  an  interesting  combination  of  cheap 
coal,  simple  non-condensing  engines  direct  connected  to  the 
generators,  together  with  a  high  load  factor.  Its  capacity  is 
70  per  cent  of  the  standard,  major  part  being  three  800-k.w. 
generators;  the  smaller  unit  is  200  k.w.  It  produced  power 
to  the  extent  of  42  per  cent  of  its  capacity  at  $  .0096  per  k.w. 
hour,  inclusive  of  depreciation  and  fixed  charges.  The  de- 

preciation is  charged  in  at  5  per  cent  on  a  capital  expenditure 
of  about  $60  per  k.w.  The  total  expense  for  the  year  was  a. 
$92,617.28,  which  is  made  up  of —  o- 

Labor   $15,453-25  £ 
Repairs  and  renewal  of  steam  plant   1,839.69  £j 
Repairs  and  renewal  of  electrical  plant   56.71 
Fuel    44,780.94 
Water   4,405.40 
Oil,  waste  and  lubricants   1,881.53 
Tools,  appliances  and  supplies   634.23 
Taxes   L94-5-65 
Insurance    2,146.94 
Interest    11,472.94 
Depreciation,  5  per  cent  on  $160,000   8,060.00 

this  mileage  being  trail  cars.  There  is  other  interesting  data 
about  this  road  which  time  will  not  permit  me  to  review. 

Plant  No.  15  is  an  interesting  example  of  what  a  multiplicity  of 
units  will  do  for  labor,  the  figure  being  6.3  men  per  1000  k.w.  The 
effect  of  this  would  be  much  more  apparent  on  the  diagram  were 
it  not  for  the  high  load  factor  and  low  rate  of  pay. 

Total  $92,617 

The  analysis  of  these  items  is  given  for  comparison  with 
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standard  in  column  No.  13  of  table  No.  2.  The  diagram  shows 
labor  for  this  station  to  be  equal  to  standard,  principally  on  ac- 

count of  high  load  factor,  the  other  differences  are  also  apparent. 
1 1  is  interesting  to  note  that  the  road  operated  by  this  power  sta- 

tion used  on  an  average  about  1.3  k.w.  hours  per  car-mile.  The 
total  car-miles  for  the  year  were  7,207,308,  about  10  per  cent  of 

Street  Ry.. Journal 

Plant  No.  16  is  of  1600-k.w.  capacity.  The  cost  for 
power  for  past  year  was  $53,000.  Load  factor  is  the 
same  as  standard.  Standard  operates  to  produce  about 
double  the  output  for  the  same  figure. 

Station  No.  28  is  1400-k.w.  capacity,  has  slow  speed 
condensing  engines,  heaters  and  economizers.  The 
feed  water  leaves  economizer  at  the  high  temperature  of 
258  degs.  The  engines  are  simple  belted  to  the  genera- 

tors, and  coal  costs  but  $1.63  per  ton. 
Plant  No.  29  is  a  compound,  condensing  slow  speed 

belted  station  of  1900-k.w.  capacity,  and  feeds  in  with 
another  station.  The  coal  costs  $3.86.  Plants  Nos.  30 
and  31  are  operated  by  the  same  corporation  as  No.  29. 

No.  32  is  a  combination  of  two  power  houses  feeding 
into  the  same  system.  These  stations  are  interesting, 
because  these  costs  are  for  the  past  year,  and  since  then 
these  two  stations,  as  well  as  smaller  ones  operated  by 
the  same  company,  have  been  consolidated  into  a  large 
water-power  plant,  from  which  power  is  transmitted  at 
13,000  volts.  The  two  steam  stations  shown  in  column 
thirty-two  have  five  triple  expansion  condensing  en- 

gines. This  road  is  operated  on  about  1.4  k.w.  hours 
per  car-mile.  The  coal  costs  $3  per  ton.  The  water- 
power  plant  which  replaced  the  steam  has  not  been  in 
operation  long  enough  to  enable  its  costs  to  be  given. 

Station  No.  33  has  rather  a  tall  column,  due  principal- 
ly to  its  low  load  factor  of  16  per  ceiit. 
Station  No.  34  operated  at  a  lower  cost  than  standard 

on  account  of  the  high  load  factor,  57  per  cent,  reducing 
the  cost  of  labor  and  low  price  of  coal,  $1  per  ton. 
No.  35  is  a  plant  of  1200-k.w.  capacity,  interesting  on 

account  of  the  fact  that  it  has  but  one  unit.  It  operates 
with  2.1  men  per  1000  k.w.  a  load  factor  of  3  per  cent 
coal,  costing  $1.24  per  ton.  Its  costs  are  quite  a  little 
lower  than  standard. 

No.  37  is  a  record  breaker  in  the  opposite  sense.  It 
is  of  slightly  greater  capacity  than  No.  35,  but  has  three 
engines  and  eleven  generators,  which  require  eight  men 

journal         per  1000-k.w.  capacity.    It  has  a  load  factor  of  but  11 
per  cent  during  151  days  from  Jan.  1  to  May  31,  1898. 

The  effect  of  this  on  the  cost  of  labor  is  very  apparent. 
No.  40  has  a  capacity  of  9200  k.w.  It  is  direct  connected,  has 

economizers  and  compound  condensing  engines.  Anthracite  coal 
is  burned,  costing  $1.60  per  ton.  This  plant  operates  at  less  than 
standard  figures. 

No.  42  is  a  belted  plant,  compound  non-condensing  engines, 
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heaters,  but  no  economizers.  It  has  a  good  load  factor,  but  the 
effect  of  the  belted  and  small  units  shows  in  all  three  items. 

No.  43  is  a  combination  of  alternating  and  direct  current  ap- 
paratus. It  has  a  low  load  factor  of  15  per  cent,  the  effect  of 

which  is  noticed  on  the  labor. 
No.  44  is  a  6000  k.w.  station,  and,  although  belted,  has  large 

compound  condensing  engines  and  economizers,  which,  with  coal 
at  $1.60,  brings  the  cost  of  fuel  below  standard  figures. 

It  will  now  be  instructive  to  take  a  general  survey  of  the  shaded 
diagram  for  all  stations  in  table  No.  2.  No.  37  towers  above  all 
the  rest.  Standard  is  at  the  extreme  left.  Coal  in  No.  37  is  greater 
than  the  total  operating  expense  for  standard.  This  station  pays 
but  $1.75  per  ton,  but  it  uses  7.3  lbs.  per  k.w.  hour.  Compare  this 
with  No.  35,  about  the  same  size  plant,  paying  $1.24  for  coal,  and 
using  but  4.7  lbs.  per  k.w.  hour. 

I  can  hardly  ask  you  to  compare  the  labor,  but  it  is  easily  seven 
times  as  large  in  No.  37  as  in  No.  35.  The  load  factor  of  11  per 
cent,  as  against  37  per  cent,  would  make  this  item  three  times  as 
great,  and  men  per  1000  k.w.,  8  per  cent,  as  against  2.1,  would 
again  increase  the  cost  of  labor  three  times.  The  higher  rate  of 
pay  in  plant  No.  33  prevents  the  discrepancy  being  greater. 

Let  us  look  along  the  line  for  high  coal  cost.  No.  16  seems  to 
bear  off  the  palm  in  this  respect;  $3.30  per  ton  and  5  lbs.  per  k.w. 
hour  accounts  for  this.  For  strikingly  low  costs  we  have  Nos.  34, 
35  and  40. 

But  I  am  afraid  that  I  hear  somebody  remark  that  I  am  making 
comparisons  that  may  result  in  unfavorable  criticism,  and  that  I 
promised  not  to  do,  and  therefore  I  will  let  the  diagrams  and 
tables  speak  for  themselves,  and  assure  you  that  they  will  reward 
careful  study. 

Comparative  Earnings  and  Economy  of  Operation 

Between  Single  and  Double -Truck  Cars 
for  City  Use 

the  truck  for  short  cars,  and  the  double  truck  is  the  truck  for  long 
cars.  Therefore,  a  discussion  of  the  relative  merits  of  these  two 
types  of  trucks  will  involve  a  discussion  as  to  the  relative  merits 
of  short  and  long  cars.  Also,  as  it  is  customary  to  supply  long 
cars  with  cross  seats  and  short  cars  with  longitudinal  seats,  we 
have  instead  of  the  comparatively  simple  subject  of  single  trucks 
versus  double  trucks,  which  has  been  assigned  to  your  committee, 
the  more  complicated  struggle  between  the  short  car  with  single 
trucks. and  longitudinal  seats,  and  the  long  car  with  double  trucks 
and  cross  seats. 

It  will  be  assumed  in  the  discussion  which  follows  that  the  road 
possesses  the  characteristic  city  travel,  a  load  curve  of  which  is 
shown  below.  It  will  be  noted  that  two  very  pronounced  peaks 
occur  in  this  load  curve,  one  in  the  morning  from  six  to  nine 
and  the  other  in  the  evening  from  five  to  seven.  It  is  at  these 
times  that  the  capacity  of  everything  is  tried.    While  the  load ■isoo 
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Before  beginning  a  discussion  of  this  subject,  it  would  be  well 
to  define  what  is  meant  by  single  and  double-truck  cars,  as  these 
terms  are  often  very  loosely  used.  In  this  paper  a  single-truck  car 
will  mean  one  in  which  the  body  rests  upon  a  truck,  the  axles  of 
which  are  parallel  with  one  another,  and  at  all  times  perpendicular 
to  the  center  line  of  the  car.  In  a  double-truck  car  the  body  is 
pivoted  upon  two  independent  trucks,  each  of  which  swings  un- 

derneath the  body  with  perfect  freedom. 
Double  trucks  for  electric  cars  are  of  comparatively  recent  adop- 

tion. All  of  the  early  electric  cars  were  equipped  with  single 
trucks,  and  in  this,  horse  car  and  cable  car  practice  was  followed. 
As  the  single  truck  was  first  on  the  ground,  and  at  present  largely 
has  possession  of  the  field,  it  will  be  assumed  that  in  this  case 
of  the  double  truck  versus  the  single  truck,  the  double  truck  is 
the  plaintiff  and  must  submit  the  weight  of  the  evidence. 
Double  trucks  were  first  applied  to  cars  in  the  desire  to  use 

longer  bodies  than  has  been  customary.  In  the  use  of  a  single 
truck  the  best  practice  has  been  to  limit  the  wheel  base  to  about 
7  ft.,  as  a  greater  distance  than  this  would  cause  the  wheels  to 
bind  in  curves.  Assuming  that  the  body  of  the  car  is  20  ft.  long 
and  that  the  platforms  project  4  ft.  beyond  the  body,  the  end  of 
the  platform  would  overhang  the  axle  10.5  ft.  This  is  as  great 
an  overhanging  as  is  customary,  although  single-truck  cars  have 
been  built  with  bodies  longer  than  20  ft.  In  this  case  it  is  neces- 

sary to  provide  extension  springs  on  the  trucks  to  check  the 
oscillation  of  the  car  body.  With  a  very  long  car  body,  however, 
the  oscillation  is  not  entirely  overcome  by  this  device,  and  the 
rocking  becomes  very  disagreeable  to  passengers  and  very  dis- 

astrous to  the  car  and  track.  Twenty-two  feet  may  be  arbitrarily 
established  as  the  limiting  length  of  the  body  of  a  single-truck  car, 
and  if  we  wish  to  use  car  bodies  longer  than  this,  we  must  adopt 
some  truck  which  will  avoid  oscillation,  and  which  will  pass 
around  curves  without  undue  use  of  power.  The  double  truck 
accomplishes  this,  and  it  was  to  enable  longer  bodies  to  be  used 
that  it  first  came  into  use. 

The  truck  which  was  first  used  for  long  street  railway  cars  was 
an  adaptation  of  that  used  by  the  steam  railroads.  This  truck 
contains  four  wheels  of  equal  size  and  is  pivoted  over  the  center. 
It  was  soon  discovered  that  for  street  railway  uses,  this  form 
of  truck  had  two  very  objectionable  features,  first,  that  the  floor 
of  the  car  must  be  high  enough  above  the  rail  to  allow  the  wheels 
to  swing  freely  under  the  car,  and  secondly,  the  motor  being 
geared  to  one  axle  of  the  truck,  only  50  per  cent  of  the  weight  of 
the  car  was  available  for  traction.  The  latter  is  a  serious  objec- 

tion on  roads  having  grades. 
From  what  has  been  said  it  will  appear  that  the  single  truck  is 

curves  of  all  city  roads  resemble,  each  other,  it  is  evident  that  local 
conditions  will  to  a  large  extent  determine  the  kind  of  car  which 
the  railroad  company  will  operate.  Some  of  these  local  con- 

ditions are  the  class  of  people  who  constitute  the  passengers,  the 
location  of  the  road  with  reference  to  the  established  lines  of  travel, 
the  amount  of  pleasure  travel  received  by  the  road,  and  the  keen- 

ness of  competition  with  other  roads.  The  last  is  an  important 
condition,  because  a  road  is  sometimes  forced  to  adopt  certain 
measures  for  its  protection  which  it  would  not  adopt  under  any 
other  consideration.  In  this  discussion  we  will  assume  that  it  is 
to  the  interest  of  the  road,  even  if  no  immediate  competition  ex- 

ists, to  use  all  reasonable  endeavors  to  please  its  patrons,  because 
this  policy  will  render  the  road  more  ready  to  meet  competition 
when  it  arrives. 

Before  the  advent  of  the  electric  car,  the  horse  car  had  become 
such  an  established  institution  in  this  country  that  certain  stand- 

ards as  to  track  and  rolling  stock  had  become  fixed.  In  the 
matter  of  rolling  stock,  the  size  of  the  car  had  always  been  limited 
by  the  ability  of  two  horses  to  draw  it.  When  a  mechanical  motive 
power  replaced  the  horses  this  limit  disappeared,  and  almost  the 
first  improvement  made  in  rolling  stock  was  to  increase  the  size 
of  car  bodies.  Instead  of  bodies  16  ft.  long,  electric  cars  were 
built  with  bodies  20  ft.  long,  and  now  this  length  is  being  in- 

creased to  28  ft.  and  30  ft. 
The  expense  of  the  average  city  road  may  be  divided  up  as  fol- lows: 

Maintenance  of  way  and  structures   4  per  cent 
Maintenance  of  equipment   7  per  cent 
Conducting  transportation    52  per  cent 
General  expense    8  per  cent 
Fixed  charges    29  per  cent 

It  will  be  noticed  that  the  item  "conducting  transportation"  is 
more  than  one-half  of  the  total.  This  is  largely  made  up  of  the 
wages  of  conductors  and  motormen,  and  is  proportional  to  the 
number  of  cars  operated.  Hence,  it  follows  that  if  we  may  by 
the  operation  of  larger  cars  cut  down  the  number  of  cars,  this  ac- 

count may  be  reduced  in  nearly  the  same  ratio  as  the  size  of  the 
car  is  increased.  There  are  many  other  reasons  why  the  size  of 
cars  has  been  increased,  such  as  the  increased  volume  of  traffic  due 
to  the  higher  speed  and  enlarged  territory  of  the  street  railroads, 
the  greater  comfort  demanded  by  the  traveling  public,  the  in- 

creased power  available  for  the  operation  of  cars,  etc.,  but  it  is 
probable  that  the  present  tendency  toward  the  increased  size  of 
car  bodies  is  with  a  view  of  operating  larger  units  and  fewer  of 
them. 
A  line  operating  small  cars  seating  twenty-eight  persons  on 

a  headway  of  y/:  minutes,  would  give  the  same  service  from  a 
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standpoint  of  seating  capacity  if  it  operated  large  cars  seating 
forty  persons  on  a  headway  of  five  minutes.  Manifestly,  this  latter 
service  would  be  preferable  from  the  railroad  standpoint  for  the 
reason  just  given,  and  the  question  is,  would  the  service  be  equally 
acceptable  to  the  passenger?  In  this  comparison  we  are  assuming 
that  the  larger  car  is  the  more  desirable  vehicle  in  which  to  ride. 
Would  the  pleasure  of  the  ride  compensate  the  passenger  for  the 
greater  length  of  time  which  he  would  have  to  wait?  This  is  a 
question  which  must  be  solved  by  each  manager  for  his  particular 
road,  as  its  correct  solution  depends  largely  upon  local  conditions 
over  which  he  has  no  control.  The  scrutiny  with  which  a  passen- 

ger chooses  a  street  car  varies  with  the  length  of  his  proposed  ride. 
If  the  ride  is  to  be  short,  he  takes  the  nearest  car  without  refer- 

ence to  comfort;  but  if  he  is  to  ride  a  long  distance,  he  will  walk 
past  several  lines  in  order  to  choose  that  one  on  which  he  will 
have  the  most  pleasant  ride.  The  car  question  then  becomes 
a  more  serious  one  with  long  roads  and  with  roads  catering  to 
a  pleasure  traffic.  It  has  usully  been  accepted  that  on  those 
having  a  purely  business  traffic,  the  proper  car  is  the  short  one 
operated  on  short  headway.  The  author,  however,  is  of  the  opin- 

ion that  even  in  this  case,  the  long  car  operated  upon  somewhat 
longer  intervals  would  be  desirable.  It  has  often  been  observed 
that  where  a  line  operates  two  sets  of  cars  a  passenger  will  allow 
several  cars  to  pass  him  in  order  to  patronize  that  type  of  car 
which  suits  him  best.  This  has  been  observed  even  in  the  busy 
hours  of  night  and  morning  when  it  would  be  fair  to  assume  that 
passengers  would  be  hurried  and  likely  to  take  the  first  car  which 
passes. 

One  of  the  most  serious  questions  occurring  in  street  railway 
practice  is  the  problem  of  how  to  take  care  of  the  rush  of  travel 
which  comes  morning  and  evening.  With  our  present  methods 
there  are  only  two  ways  of  taking  care  of  this  travel:  the  first,  by 
increasing  the  number  of  cars  or  units  in  service;  and  the  second, 
by  increasing  the  capacity  of  each  unit.  The  latter  method  con- 

sists of  attaching  a  trailer  to  the  motor  car,  and  where  this  is 
done  it  is  usual,  also,  to  increase  the  number  of  units  in  service. 
On  first  thought  there  would  seem  to  be  no  better  method  of  in- 

creasing the  capacity  of  the  road  than  by  the  use  of  trail  cars. 
They  are  easily  attached  and  detached;  they  are  in  service  only 
when  necessary,  and  they  do  not  require  the  assistance  of  ad- 

ditional trainmen.  An  examination  of  the  trailer  system,  how- 
ever, will  reveal  the  fact  that  it  possesses  serious  defects.  The 

trailer  is  not  automobile,  and  requires  the  services  of  men  and 
horses  to  attach  it  to  the  cars  and  to  move  it  between  the  car 
sheds  and  the  motor  cars.  The  opening  between  the  motor  and 
the  trail  car  increases  the  danger  of  accident  to  both  passengers 
and  conductors.  The  number  of  entrances  and  exits  is  increased, 
and  this  augments  the  work  of  the  conductor  in  keeping  track  of 
his  fares  and  increases  the  danger  of  his  missing  some  of  them. 
If  an  extra  conductor  is  placed  on  the  trailer  to  collect  fares,  a 
great  portion  of  the  gain  due  to  the  trailer  system  is  lost.  The 
use  of  trailers  throws  an  additional  strain  on  the  motors,  as  a 
heavy  weight  is  added  to  the  train  which  is  not  available  for 
traction.  The  trouble  is  intensified  as  the  load  on  the  trailer 
increases;  it  makes  the  train  more  unwieldly  in  handling,  and  is 
largely  responsible  for  the  difficulty  in  starting  and  stopping 
quickly  and  in  making  schedule  time. 
To  obviate  the  necessity  of  using  trailers,  a  large  car  equal  in 

seating  capacity  to  the  combined  capacity  of  the  motor  and  trail 
car  may  be  operated.  This  system,  however,  introduces  the  dis- 

advantage of  the  operation  at  all  times  of  the  day  of  a  seating 
capacity  needed  only  during  a  few  hours  of  the  day.  It  also  in- 

creases the  size  and  weight  of  the  cars  and  the  average  power  re- 
quired to  operate  them. 

In  order  to  compare  the  relative  economies  of  single  and 
double-truck  cars,  their  advantages  and  disadvantages  will  be 
discussed  with  reference  to  the  following  points: 

1.  Wear  and  tear  on  trucks. 
2.  Wear  and  tear  on  motors. 
3.  Power  required. 
4.  Wear  and  tear  on  track. 
5.  The  use  of  trailers. 
6.  The  seating  arrangements  and  convenience  of  exit  and  en- 

hance. 
7.  The  preferences  of  passengers. 

These  relations  will,  as  far  as  possible,  be  reduced  to  a  money 
basis,  and  in  order  to  do  so  a  comparison  will  be  instituted  be- 

tween a  road  which  operates  double-truck  cars  and  one  operating 
single-truck  cars  using  trailers  26  per  cent  of  the  time  to  take 
care  of  the  heavy  night  and  morning  travel. 
The  bodies  of  the  double-truck  cars  are  26  ft.  in  length  and 

contain  eighteen  cross  seats,  seating  thirty-six  passengers.  The 
trucks  are  of  the  maximum  traction  type;  the  empty  car  weighs 
23,500  lbs.,  and  the  motors  are  G.E.  800. 

The  single-truck  car  has  a  body  20  ft.  in  length;  it  is  equipped 
with  longitudinal  seats,  and  the  entire  car  weighs  16,000  lbs.  It 
will  seat  twenty-eight  passengers.  During  the  period  of  heavy 
travel,  which  amounts  to  26  per  cent  of  the  time,  trailers  are 
attached  to  these  motor  cars.  Open  trailers  are  operated  in  the 
summer  months  and  closed  trailers  during  the  winter.  The 
average  seating  capacity  of  the  unit,  estimating  the  trailer  as  a 
part  of  the  car  during  the  time  that  it  is  operated,  is  thirty-five 
seats,  which  approximates  the  seating  capacity  of  the  double-truck 
car  very  closely.  The  motors  in  use  on  the  single-truck  cars  are W.  P.  50 

The  number  of  cars  operated  is  obtained  by  dividing  the  daily 
car  mileage  by  115.  It  is  necessary  to  do  this  because  the  aver- 

age mileage  per  car  on  the  two  roads  is  different.  The  compari- 
son is  thus  between  seventy  single-truck  cars  and  forty-seven 

double-truck  cars,  each  car  making  115  miles  per  day.  The  road 
operating  the  double-truck  cars  has  the  greater  density  of  traffic. 

WEAR  AND  TEAR  ON  TRUCKS 

It  is  evident  that  since  a  car  equipped  with  double  trucks  has 
eight  wheels  and  one  equipped  with  single  trucks  has  four,  the 
former  will  be  the  more  expensive  to  supply  with  wheels.  Table 
I.  shows  the  comparative  replacement  and  cost  of  wheels  and  brake 
shoes  on  the  two  roads  for  one  year.  Table  II.  shows  the  com- 

parative cost  of  maintenance  and  repairs  of  trucks  and  motors  for 
two  years.  It  will  be  noted  that  while  the  cost  per  car  is  much 
greater  on  the  road  using  double  trucks,  the  cost  per  passenger 
is  almost  the  same.  It  would  not  be  fair  to  assume  from  these 
figures  that  the  cost  of  maintenance  of  trucks  and  motors  per 
passenger  is  always  the  same,  no  matter  what  sort  of  truck  is 
used,  because  these  figures  result  largely  from  the  fact  that  in 
this  particular  case  the  double-truck  car  carries  the  greater  num- 

ber of  passengers,  but  an  inspection  of  the  table  will  emphasize 
the  advantage  of  the  large  unit  as  compared  with  the  small  one. 
It  will  be  seen  by  a  reference  to  table  I.  that  the  greater  part  of 
the  increased  expense  of  maintaining  the  double  truck  is  due  to  the 
renewals  of  wheels  and  brake  shoes. 

In  examining  the  relative  strength  of  the  various  parts  of  trucks 
the  side  pieces  may  be  compared  to  a  beam  supported  at  two 
points  and  carrying  a  concentrated  load.  The  deflection  of  such 
a  beam  is  proportional  to  the  third  power  of  the  span;  and  in  the 
analogy,  the  span  corresponds  to  the  wheel  base  of  the  truck. 
Therefore,  the  shorter  the  wheel  base,  the  stiffer  the  truck  side, 
and  in  view  of  its  long  wheel  bases,  it  is  evident  that  the  single 
truck  is  at  a  disadvantage  in  this  respect.  For  instance,  a  truck 
side  where  the  wheel  base  is  4  ft.  6  ins.,  is  3.76  times  stiffer  than 
a  truck  side  of  equal  section  where  the  wheel  base  is  7  ft. 

WEAR  AND  TEAR  ON  MOTORS 

Table  II.,  to  which  reference  has  already  been  made,  gives  the 
comparative  expense  of  inspecting,  repairing  and  maintaining  the 
motors  of  double  and  single-truck  cars.  As  in  the  case  of  the 
trucks,  it  will  be  noted  that  while  the  expense  per  car  is  much 
greater  in  the  case  of  the  double-truck  car,  the  expense  per  pas- 

senger is  nearly  the  same. 
Table  IV.  gives  the  relative  weights  carried  by  the  different 

cars,  when  empty,  seats  full  and  car  crowded.  It  will  be  noted 
that  while  the  percentage  of  weight  available  for  traction  in  the 
case  of  the  maximum  traction  truck  remains  constant,  in  the  case 
of  the  motor  and  trailer  it  falls  off  as  the  number  of  passengers 
increase,  and  is  especially  small  if  the  trailer  is  proportionately 
more  heavily  loaded  than  the  motor  car. 

POWER  REQUIRED 
Table  III.  gives  the  power  required  to  operate  the  different  cars, 

and  is  the  average  of  a  long  series  of  wattmeter  tests.  In  making 
these  tests  the  wattmeter  was  placed  on  a  car  in  actual  service 
and  allowed  to  remain  through  the  entire  day.  An  examination 
of  the  tables  will  reveal  the  fact  that  the  power  required  for  the 
propulsion  of  the  car  and  the  care  and  repairs  which  the  motors 
demand  are  much  greater  in  the  case  of  the  double-truck  car. 
But  if  the  number  of  passengers  be  taken  into  account,  it  is  seen 
that  the  power  and  the  cost  of  maintenance  are  roughly  propor- 

tional to  the  number  of  passengers  carried  with  either  style  of 
truck. 

WEAR  AND  TEAR  ON  TRACK 
The  wear  of  the  rails  of  a  street  railway  track  is  due  to  the 

grinding  action  of  the  wheel  on  the  rail,  and  this  is  proportional 
to  the  weight  on  the  wheel,  but  is  intensified  by  the  dirt  on  the 
rail,  which  causes  the  wheel  to  slip  and  acts  as  an  abrasive  agent 
after  the  slipping  has  begun.  The  weak  point  of  a  street  railway 
track,  however,  consists  of  the  joints  and  the  opening  in  the 
special  work.  The  energy  of  the  blow  which  the  wheel  strikes  as 
it  passes  a  low  joint  or  a  crossing  is  equal  to  the  product  of  the 
weight  on  the  wheel  and  the  height  of  the  drop.  Therefore,  on 
any  given  track  both  the  wearing  action  of  the  wheel  and  the 
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destructive  action  of  the  wheel  are  proportional  to  the  weight 
which  rests  upon  it.  If  the  number  of  wheels  under  a  car  be  in- 

creased, the  number  of  blows  which  a  low  joint  receives  is  also  in- 
creased, but  the  intensity  of  each  blow  is  diminished.  Double 

table  1. 

Comparison  of  the  cost  of  wheels  and  brake  shoes  on  Double  and 
Single-Truck  Cars  for  the  year  1897. 
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The  Double-Truck  Car  has  four  33-in.  wheels,  four  24-in.  wheels,  and  eight brake  shoes 
The  Single-Truck  Car  has  four  33-in.  wheels  and  four  brake  shoes. 
Average  daily  car  mileage — 115. 

TABLE  II. 

Comparison  of  the  cost  of  repairs  and  maintenance  of  trucks  and 
motors  on  Double  and  Single-Truck  Cars  for  the 

years  1896  and  1897. 
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G.E.  800  motors  on  Double-Truck  Cars. 
W.B.  50  motors  on  Single-Truck  Cars. 

TABLE  III. 

Comparison  of  the  power  required  by  Double-Truck  and  Single- Truck  Cars. 

Double  Truck  Car. 
Sea,s  36  -  Weight  11.75  tons. Average  for  the  entire  day  Doub.e  Truck  Car. 
Seats  36 — Weight  11.75  tons. 
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TABLE  IV. 

Comparison  of  weights  carried  by  Single  and  Double-Truck  Cars. 

Single  Truck  Motor  Car 
Single  Truck  Motor  Ca with  ooen  trailer  
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Note — Each  passenger  is  estimated  at  130  pounds. 
trucks  are  at  no  disadvantage  as  compared  with  single  trucks  in 
this  respect,  unless  the  weight  of  the  car  be  increased.  Due  to 
the  shorter  wheel  base,  double  trucks  go  around  sharper  curves 
and  go  around  the  same  curve  with  less  output  of  power  and  less 
wear  on  the  rail  than  single  trucks.  The  double  truck  fell  into 
disrepute  when  the  maximum  traction  truck  was  first  exploited,  on 
account  of  its  liability  to  leave  the  track.    This  was  due  to  the 

small  amount  of  weight  which  was  placed  on  the  small  wheels. 
It  is  now  customary  to  place  30  per  cent  of  the  weight  on  the  small 
wheels,  and  with  track  in  fairly  good  condition,  no  difficulty  is 
encountered  in  keeping  cars  on  the  track. 

THE  USE  OF  TRAILERS 

In  the  case  of  the  two  roads  under  discussion,  the  road  operat- 
ing single-truck  cars  attaches  trail  cars  to  the  motor  car  for  two 

trips  in  the  morning  and  two  trips  in  the  afternoon.  For  the 
entire  year  trailers  were  operated  on  26  per  cent  of  the  trips. 
Allusion  has  already  been  made  to  the  use  of  trailers.  The  ad- 

vantage of  the  trailer  on  this  particular  road  arises  from  the  fact 
that  the  load  peaks  are  unusually  sharp.  The  use  of  the  trailer 
increases  the  capacity  of  each  unit  during  the  heavy  hours  of 
morning  and  evening  travel  and  during  rush  travel,  due  to  base- 

ball games  and  races.  On  this  particular  road  the  motormen 
and  conductors  are  paid  ten  cents  per  trip  extra  for  all  trips  where 
a  trailer  is  attached  to  the  motor  car.  This  expense  largely  off- 

sets the  value  of  this  arrangement.  There  is  no  question  but  that 
the  use  of  the  trail  car  increases  the  number  of  accidents  for  two 
reasons;  first,  because  the  trailer  is  another  car,  and  second,  be- 

cause the  opening  between  the  motor  and  trail  car  is  a  dangerous 
one  for  a  passenger  boarding  or  alighting  from  the  car.  It  is 
impossible  to  estimate  the  money  value  of  this  accident  liability, 
because  in  the  case  of  many  accidents  it  is  difficult  to  determine 
what  proportion  of  the  damage  was  due  to  the  trailer.  Trailers 
must  be  switched  at  the  ends  of  the  roads,  and  at  the  car  sheds, 
and  require  men  and  horses  for  this  purpose.  The  use  of  trailers 
also  entails  other  expenses,  such  as  car  heating,  cleaning,  repair- 

ing and  car  license,  which  should  be  charged  against  the  trail  car 
system.  To  counterbalance  all  these  disadvantages,  the  only  ad- 

vantage which  the  trail  car  system  possesses  is  its  flexibility. 
THE  SEATING  ARRANGEMENTS,   EXIT  AND  ENTRANCES 

As  has  already  been  stated,  the  cross-seat  is  used  so  almost 
universally  in  connection  with  the  double-truck  car,  that  it  is  fair 
to  consider  the  economy  and  efficiency  of  cross-seats  and  longi- 

tudinal seats  in  connection  with  the  discussion.  There  is  no  doubt 

that  the  cross-seat  is  preferable  from  the  passenger's  standpoint, 
and  the  reasons  for  this  preference  are  not  difficult  to  analyze. 
Passengers  often  travel  in  pairs,  and  the  cross-seat  gives  a  privacy 
to  their  conversation  which  is  not  possible  with  the  longitudinal 
seat,  the  jerks  due  to  the  stopping  and  starting  of  the  car  are  less 
disturbing  to  the  passenger  when  he  is  seated  facing  the  direction 
of  motion,  and  the  cross-seat  renders  it  easier  to  look  out  of  the 
windows. 

If  two  car  bodies  of  the  same  size  are  taken  and  cross-seats  in- 
stalled in  one  and  longitudinal  seats  in  the  other,  the  car  body 

equipped  with  the  cross-seats  will  have  the  narrower  aisle.  This 
induces  two  disadvantages  in  the  cross-seat  car;  one,  that  the 
crowded  capacity  of  the  car  is  less,  and  the  other,  that  when  the 
car  is  crowded,  the  time  consumed  in  loading  and  unloading  is 
increased.  The  latter  difficulty  will  be  the  more  serious,  the 
shorter  the  haul  and  the  greater  the  number  of  stops. 

In  the  early  days  of  the  double-track  car,  it  was  customary  to 
mount  the  body  high  enough  so  that  the  wheels  would  swing 
under  it.  This  gave  the  car  a  very  unsightly  appearance  and  made 
it  difficult  of  access.  Three  steps  were  necessary  to  reach  the 
platform,  and  as  these  steps  were  steep,  this  form  of  car  was  par- 

ticularly objectionable  to  ladies.  By  the  use  of  the  maximum  trac- 
tion truck  with  33-in.  wheels,  however,  it  is  possible  to  lower  the 

floor  to  within  37  ins.  of  the  rail.  By  dropping  the  platform  8 
ins.  below  the  floor  of  the  car,  it  is  possible  to  reach  the  platform 
by  the  use  of  a  single  step  14  ins.  above  the  rail.  This  renders 
the  car  as  easy  of  access  as  the  single-truck  car.  In  the  opinion  of 
the  writer,  the  fact  that  the  car  floor  may  be  made  so  low  in 
double-truck  cars  is  the  chief  advantage  of  the  maximum  traction 
truck. 

It  has  been  attempted  to  facilitate  the  loading  and  unloading 
of  large  cars  by  providing  exits  and  entrances  other  than  the 
rear  door.  This  practice,  however,  brings  about  what  is  perhaps 
a  more  serious  disadvantage  as  it  gives  the  conductor  more  than 
one  door  to  watch,  renders  it  difficult  for  him  to  keep  track  of 
his  fares,  and  increases  the  liability  of  his  starting  the  car  before 
a  passenger  is  on  or  off. 

THE  PREFERENCE  OF  PASSENGERS 

The  preference  of  passengers  to  which  allusion  has  already  been 
made,  is  undoubtedly  in  favor  of  the  double-truck  car.  In  cities 
where  the  entire  street  railroad  system  is  controlled  by  one  com- 

pany, this  point  may  not  be  considered  of  value,  because  passen- 
gers are  obliged  to  ride  in  whatever  conveyance  the  company chooses  to  furnish.  However,  the  experience  of  roads  which 

have  changed  their  rolling  stock  from  small,  single-truck  cars  to 
large,  comfortable  double-truck  cars,  is  that  the  travel  has  shown an  immediate  increase.  Part  of  this  increase  has  been  drawn 
from  parallel  roads,  but  part  has  been  a  created  traffic.    As  the 
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accommodations  increase,  more  people  ride,  and  the  regular 
patrons  ride  oftener.  The  street  car  ride  instead  of  being  re- 

garded as  a  necessary  evil,  comes  to  be  looked  upon  as  a  pleasant 
part  of  the  shopping  expedition,  the  visit,  or  the  picnic.  How 
great  this  created  traffic  will  be  depends  upon  the  class  of  patrons 
served  by  the  road  and  upon  the  terminal  facilities  of  the  line. 
The  extremes  of  society,  the  very  rich  and  the  very  poor  are  not 
good  riders,  and  it  is  probable  that  a  road  serving  either  of  these 
classes  entirely  would  get  very  little  return  for  additional  accom- 

modations. The  greatest  increase  would  come  from  those  who  are 
now  the  best  patrons  of  the  street  railroads,  the  fairly  well-to-do 
middle  class. 

In  this  paper  the  writer  has  not  attempted  to  prove  that  either 
the  single  truck  or  the  double-truck  car  is  the  better  type.  He 
has  merely  attempted  to  discuss  the  subject  to  bring  out  the  strong 
points  and  the  weak  points  of  each  type  in  such  a  way  that  the 
results  may  be  applied  to  special  and  local  conditions.  Outside  of 
the  question  of  economy  of  operation,  there  are  few  roads  on 
which  the  use  of  attractive,  easy-riding,  double-truck  cars  would 
not  create  a  pleasure  travel,  especially  in  the  summer  season.  In 
a  general  way  it  may  be  stated  that  the  single-truck  car  is  more 
suitable  for  short  hauls,  dense  traffic,  many  stops  and  low  speed. 
On  the  other  hand,  the  double-truck  car  is  more  suitable  for  long 
hauls,  high  speed,  few  stops,  and  pleasure  travel.  In  the  existence 
of  either  extreme  condition,  it  would  not  be  difficult  to  decide 
which  car  to  use.  It  is  in  dealing  with  intermediate  conditions 
that  the  manager  must  use  his  judgment. 

Inspection  and  Testing  of  Motors  and  Car  Equipments 
by  Street  Railway  Companies 

BY   F.   B.  PERKINS 

In  discussing  this  subject  I  have  decided  to  speak  of  inspection 
and  testing  separately.  The  work  of  inspection  is  to  be  attended 
to  principally  in  the  car  houses,  with  a  small  amount  of  attention 
while  cars  are  in  service.  The  testing  is  to  be  done  in  the  repair 
shop.  In  no  direction  can  a  railway  company  save  money  or  in- 

crease dividends  more  rapidly  than  by  having  its  equipments 
thoroughly  inspected  by  competent  men,  working  systematically 
under  intelligent  direction.  After  a  car  has  been  through  the  re- 

pair shop  and  is  again  placed  in  service  it  is  naturally  supposed  to 
be  in  first-class  condition.  It  comes  then  under  the  immediate 
supervision  of  one  or  more  men,  presumably  the  day  and  night 
foreman,  whose  duty  it  is  to  keep  that  car  in  good  condition  for  so 
long  a  time  with  as  little  expense  as  is  possible.  These  men 
should  be  thoroughly  acquainted  with  every  detail  of  that  car. 
Instead  of  examining  cars  once  in  thirty  or  sixty  days  a  daily  in- 

spection is  necessary.  I  have  thought  it  expedient  for  the  pur- 
pose of  setting  forth  my  views  on  inspection  to  describe  the  work 

as  being  carried  on  in  a  modern  car  house  containing  fifty  equip- 
ments, and  arranged  for  the  easy  handling  of  the  cars,  so  that 

no  extra  help  will  be  required  for  that  purpose. 
In  dealing  with  the  inspection  of  cars  in  this  car  house  we  be- 

lieve better  results  can  be  obtained  by  giving  to  each  man  some 
particular  branch  of  the  work,  rather  than  assigning  to  him  a  cer- 

tain number  of  cars  and  expecting  him  to  do  all  the  work  re- 
quired thereon.  For  instance,  it  is  safe  to  assume  that  the  con- 

trollers will  be  kept  in  better  condition  if  the  responsibility  of  a 
good  repair  be  placed  with  one  man  only  than  would  be  the  case 
were  this  branch  of  the  work  made  a  part  of  the  duties  of  several 
workmen  in  conjunction  with  all  other  repairs  found  necessary. 
If  this  be  true  in  regard  to  controllers  it  will  be  found  equally 
pertinent  to  all  other  items  of  car  inspection.  There  is  also  this 
advantage- — the  men  will  carry  the  tools  and  material  for  one  par- 

ticular kind  of  work  only,  whereas  if  they  had  a  multiplicity  of 
duties  to  perform  it  would  necessitate  their  having  a  large  assort- 

ment of  tools  and  material  or  wasting  considerable  time  in  going 
back  and  forth  to  the  stock  room. 

In  this  modern  car  house  five  men  will  be  required.  This  esti- 
mate includes  only  the  repair  men  proper,  and  not  the  foreman  of 

the  car  house,  whose  duties  in  connection  with  handling  of  motor- 
men  and  conductors,  sending  out  cars  and  similar  work,  would 
require  so  much  of  his  time  that  he  could  only  have  a  general 
knowledge  of  the  work  of  inspection  in  the  car  house.  Two  of 
this  number  would  be  required  to  grease  and  inspect  the  motors;, 
one  to  keep  the  controllers  in  repair,  one  to  take  care  of  the  trol- 

leys and  to  assist  in  the  care  of  trucks  and  car  bodies,  one  to- 
have  charge  of  the  trucks  and  car  bodies. 

The  most  vital  parts  of  the  equipments  are  the  different  parts  of 
the  motor,  viz.:  armatures,  fields,  bearings,  brushes  and  brush 
holders.    The  care  of  this  part  of  the  equipments  should  come  un- 

der the  head  of  greasing,  and  on  the  manner  in  which  this  part 
of  the  work  is  done  depends  to  a  large  extent  the  frequency  with 
which  the  cars  will  break  down  while  in  service,  and  also  the 
amount  of  repair  necessary  to  keep  them  in  operation.  Often- 

times the  most  ignorant  and  cheapest  men  are  given  the  place  of 
greaser.  On  the  contrary  it  is  a  position  where  intelligence  and 
thoroughness  are  imperative.  In  order  that  he  may  have  suffi- 

cient time  for  thoroughness  in  detail,  he  should  not  be  expected 
to  ring  alarms  or  attend  to  other  matters  of  a  miscellaneous  na- 

ture, but  should  be  held  responsible  for  his  own  particular  work. 

The  car  should  pass  into  the  greaser's  hands  the  first  day  after 
it  is  on  the  road  and  every  second  day  thereafter.  He  should  ex- 

amine thoroughly  brushes,  brush  holders,  gears,  pinions,  bear- 
ings and  commutator.  Of  these  parts,  the  care  of  the  bearings 

and  commutator  is  the  most  important,  and  should  therefore  re- 
ceive the  greatest  amount  of  attention.  The  manner  of  caring  for 

the  bearings  is  very  simple.  They  must  be  well  supplied  with 
grease  or  oil,  and  care  must  be  taken  that  they  are  kept  free  from 
dust  and  grit,  and  also  that  the  grease  feeds  properly. 

In  the  matter  of  the  care  of  commutators,  electricians  seem  di- 
vided in  their  opinion  as  to  whether  they  should  be  sand  papered 

or  not;  personally,  I  am  not  in  favor  of  it.  Instead  of  tempor- 
izing the  commutator  by  sand  papering  it,  and  thereby  simply 

putting  it  in  shape  for  one  more  day's  work,  I  would  get  at  the bottom  of  the  trouble,  and  either  make  a  commutator,  by  some 
preparation  of  mica  and  copper,  which  will  not  spark,  or  if  the 
trouble  lies  deeper,  remedy  it  by  remodeling  the  entire  motor. 
This  may  seem  to  be  a  heroic  measure,  but  the  end  will  justify  the 
means.  I  think,  however,  that  usually  the  trouble  is  not  in  the 
commutator,  nor  with  the  motor,  but  in  either  the  brushes  or 
brush  holder,  or  both,  and  it  is  probable  that  with  proper  adjust- 

ment and  with  proper  care  and  treatment  we  should  find  the 
trouble  obviated  and  sand  papering  of  commutators  unnecessary. 
When  speaking  of  the  treatment  of  brushes  we  refer  to  a  treat- 

ment of  oil  or  something  similar. 
The  writer  has  personal  knowledge  of  a  large  road  where  com- 

mon brushes  were  used  without  any  treatment  or  care  except  to 
replace  them  as  needed,  and  it  seemed  as  if  the  man  who  used  the 
most  brushes  was  given  the  credit  of  taking  the  best  care  of  his 
motor.  The  average  life  of  brushes  on  this  road  and  the  above 
conditions  with  the  commutator  sand  papered  every  day  was  six 
days.  Subsequently  the  sand  papering  was  stopped  entirely,  and 
the  brushes  were  removed  every  six  days  and  properly  treated  in 
oil.  The  life  of  brushes  under  this  treatment  was  increased  from 

six  days  to  from  forty  to  sixty  days.  The  trouble  with  commu- 
tators, which  before  had  been  great,  was  reduced  to  a  minimum, 

in  fact,  almost  entirely  averted.  It  is  possible  that  under  some 
heavy  conditions  the  practice  of  sand  papering  must  be  kept  up, 
but  it  must  be  accomplished  in  a  different  manner,  and,  instead  of 
indiscriminate  sand  paper,  it  must  be  applied  sparingly. 

Not  later  than  every  fourth  day  every  controller  and  switch 
comes  under  the  notice  of  the  man  who  has  charge  of  those  parts. 
The  main  point  is  to  clean  thoroughly,  using  a  little  vaseline  on 
the  contacts.  The  parts  that  are  worn  should  be  touched  up  with 
a  file,  or  should  be  sand  papered,  and  if  badly  worn  should  be  re- 

placed, so  that  at  least  every  fourth  day  the  controllers  will  be 
sent  out  in  first-class  condition.  This  man  can  also  examine  the 
car  wiring,  lamp  fixtures,  headlight  and  all  similar  parts. 
The  fourth  man  will  have  the  care  of  the  trolley  poles  and 

wheels.  These  should  be  carefully  looked  over  each  night  and 
oiled  if  necessary.  The  man  who  attends  to  this  part  of  the  equip- 

ment will  also  have  considerable  time  to  devote  to  general  inspec- 
tion of  the  car  bodies  and  trucks  under  the  direction  of  the  gen- 
eral inspector.  Under  the  scrutiny  of  these  two  men  should  come 

all  the  details  of  the  car  body,  such  as  grab  handles,  window 
catchers,  curtain  fixtures  and  similar  parts.  These  should  be  care- 

fully attended  to  each  day,  insomuch  as  the  reputation  of  the  road 
will  suffer  in  direct  proportion  as  the  attention  to  these  small  de- 

tails is  neglected.  For  the  public  is  exceedingly  exacting  as  re- 
gards the  manner  in  which  its  comforts  are  catered  to  in  these 

minor  details,  and  the  degree  of  excellence  which  characterizes 
this  part  of  the  work  will  be  largely  instrumental  in  moulding  and 
fashioning  its  opinion  of  the  road  and  of  its  servants  in  manage- ment. 

The  matter  of  car  cleaning  will  not  be  considered  in  this  paper, 
as  it  is  not  directly  connected  with  the  subject  in  hand. 

After  having  touched  upon  the  subject  of  the  matter  of  inspec- 
tion in  the  car  house  we  have  to  deal  with  outside  inspection,  that 

is,  inspection  on  the  road  by  inspectors,  motormen  arid  con- 
ductors. It  may  be  a  good  plan  to  have  outside  inspection,  and  it 

is  often  advantageous  if  not  carried  too  far,  but  I  do  not  believe  it 
is  desirable  to  have  a  large  force,  for  this  reason,  but  very  little  of 
the  time  devoted  to  this  line  of  inspection  is  really  used  in  look- 

ing over  the  equipments,  but  must  necessarily  be  consumed  in 
getting  from  one  car  to  another  and  in  waiting  for  opportunities, 
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and  most  of  the  trouble  located  by  these  inspectors  is  not  of  such 
a  nature  as  to  require  immediate  attention.  If  it  were  the  in- 

spector could  not  make  the  necessary  repairs  without  taking  the 
car  to  the  car  house. 

Troubles  of  a  serious  nature,  such  as  would  require  immediate 
attention  and  taking  the  car  out  of  service,  should  be  easily  de- 

tected by  the  motorman  or  conductor,  and  reported  at  once  to 
the  proper  official.  It  may  not  be  entirely  irrelevant  to  speak  here 
of  the  relation  of  motormen  and  conductors  to  the  inspection  of 
cars.  It  has  been  proven  that  it  is  usually  a  waste  of  time, 
and  very  little  has  been  accomplished  by  attempting  to  instruct 
motormen  and  conductors  in  other  than  the  simplest  ideas  of 
electrical  problems;  for  while  on  some  roads  there  may  be  a  num- 

ber of  old  motormen  who  have  a  fair  idea  of  electrical  equip- 
ments, and  whom  it  would  probably  be  safe  to  allow  to  locate  ex- 

isting trouble,  it  would  be  difficult  to  draw  the  line  between  the 
men  competent  in  this  direction  and  those  wholly  lacking  in  such 
knowledge.  I  know  of  nothing  more  distasteful  to  passengers 
unwillingly  detained  than  sitting  in  a  car  impatiently  waiting 
while  a  motorman  works  over  some  part  of  the  equipment  in  a 
vain  endeavor  to  locate  some  trouble,  the  very  nature  of  which  he 
has  not  the  faintest  idea;  and  quite  likely,  at  the  same  time,  inter- 

fering with  the  movement  of  several  other  cars. 
Of  course,  contingencies  might  arise  where  men  would  be  justi- 

fied in  attempting  to  locate  trouble  on  their  cars,  but  as  a  rule 
they  should  not  be  allowed  to  do  so,  as  the  practice  is  wrong.  If 
they  clearly  understand  the  brake  mechanism,  the  right  manner 
in  which  to  apply  the  power  to  the  motors,  how  to  use  the  cut- 

out switch  in  the  controller,  and  have  a  clear  conception  of  the 
general  rules  as  promulgated  by  the  company,  this  will  be  about 
as  far  as  it  is  profitable  to  teach  them. 

But  while  we  may  not  allow  them  to  make  repairs  or  experi- 
ment with  the  equipment  we  must  educate  them  to  the  necessity 

of  being  able  to  immediately  detect  any  unusual  or  threatened 
condition,  and  to  at  once  report  the  same.  In  fact,  they  must  be 
made  to  feel  that  it  is  their  first  duty  to  report  everything  that  is 
working  to  the  possible  detriment  of  the  company,  and  if  we 
properly  impress  them  with  the  importance  of  these  details  as 
outlined  above  we  shall  have  established  a  means  of  quickly  lo- 

cating trouble  on  the  road,  and  that  without  the  aid  of  special  in- 
spectors. 
Next  comes  the  matter  of  testing.  The  service  which  we  will 

obtain  from  our  equipments  depends  largely  upon  the  manner  in 
which  the  repairs  are  made.  If  the  repair  work  be  rushed  through 
with  the  idea  of  going  over  as  many  cars  as  possible  in  a  short 
space  of  time  and  with  little  or  no  regard  for  the  thoroughness  of 
the  work  we  must  expect  the  necessity  for  repairs  to  increase  to 
an  alarming  extent.  If,  on  the  other  hand,  we  make  our  repairs 
with  the  idea  that  work  thoroughly  done  will  have  a  tendency  to 
greatly  decrease  the  liability  to  breakdowns  while  the  cars  are  in 
service,  and  correspondingly  reduce  the  amount  of  work  to  be 
done  in  the  repair  shops,  we  shall  naturally  consider  the 
best  means  not  only  of  doing  the  work,  but  of  definitely  determin- 

ing its  condition  when  finished.  To  do  this  properly  we  must 

resort  to  our  testing,  and  we  use  the  word  "testing"  in  a  broader sense  than  it  usually  signifies.  For  example,  all  material  furnished, 
such  as  tape,  mica,  paper,  etc..  must  be  kept  up  to  the  standard, 
and  to  accomplish  this  everything  used  should  be  carefully  ex- 

amined, or,  under  our  classification,  tested. 
We  must  begin  testing  in  the  purchasing  department.  In  the 

purchasing  of  supplies  a  great  deal  of  trouble  is  often  occasioned 
by  changing  the  kind  of  material  furnished.  This  is  probably  more 
noticeable  in  the  case  of  small  roads.  Now,  while  there  may  be 
no  great  difference  in  the  quality  of  goods  furnished,  or  if  any  one 
of  the  many  different  kinds  were  used  exclusively,  it  would  give 
satisfaction,  yet  the  very  fact  that  many  different  kinds  are  used 
has  a  tendency  to  produce  a  lack  of  carefulness  in  the  details  of 
the  work  which  will  almost  invariably  show  in  the  general  result. 
This  will  be  noticeable  in  several  ways.  The  workmen  will  take 
one  of  the  following  views  of  the  matter:  He  will  either  think 
the  management  is  careless  in  the  matter,  and,  as  a  consequence, 
he  will  immediately  commence  to  drop  from  the  former  high 
standard  of  work,  or  he  will  think  that  there  is  nothing  essential 
about  the  quality  of  the  material  used,  and  acquire  the  pernicious 
habit  of  utilizing  ?nything  which  may  happen  to  be  handy. 
When  a  workman  once  detects  what  seems  to  him  to  be  a  lack 

of  thoroughness  in  any  part  of  the  work  which  has  to  do  with  his 
department,  you  have  at  that  moment  allowed  to  enter  that  depart- 

ment a  spirit  of  carelessness  which  will  develop  very  rapidly,  and 
unless  quickly  suppressed  will  produce  disastrous  results  in  a 
short  time. 

To  attain  to  a  condition  of  thoroughness  in  any  line  of  work, 
may  have  called  for  the  performance  of  a  great  deal  of  hard  labor, 
the  expenditure  of  much  time  and  money  and  the  exercise  of  pa- 

tience, skill  and  forethought,  but  how  slight  a  relaxation  of  vig- 

ilance on  the  part  of  some  official  trusted  with  the  maintenam  e 
of  the  good  condition  acquired  can  undo  in  an  incredibly  short 
space  of  time  the  good  work  accomplished,  and  cause  a  retro- 

grade movement  along  lines  which  had  promised  so  favorably. 
If,  however,  we  have  to  allow  only  one  kind  of  material  in  the 

repair  shop  the  question  naturally  arises  as  to  how  we  can  avoid 
being  behind  the  times  in  the  matter  of  different  kinds  of  sup- 

plies, and  also  in  the  manner  of  their  use.  The  answer  is  we 
must  have  an  experimental  room,  and  here  must  be  tested  samples 
of  all  supplies  and  material  before  being  contracted  for  by  the 
purchasing  agent.  I  do  not  mean  to  say  that  this  room  must 
necessarily  be  entirely  separate  from  the  repair  shop,  as  this 
would  naturally  require  a  large  amount  of  machinery  which  we 
already  possess,  and  would  not  care  to  duplicate.  But  this  room 
must  be  considered  by  the  employees  as  one  in  which  they  are  not 
directly  interested  other  than  as  they  are  required  to  work  on 
some  portion  of  that  which  is  being  tested,  but  the  special  testing 
and  all  the  instruments  for  the  same  must  be  in  a  separate  de- 

partment, and  if  it  is  not  possible  to  have  a  separate  room,  at  least 
a  part  of  the  repair  shop  should  be  partitioned  off  for  this  work, 
as  the  amount  of  time  wasted  by  the  employees  of  the  shop  at- 

tracted from  their  regular  duties  by  the  testing  of  some  part  of 
equipment  or  material  on  the  floor  of  the  repair  shop  proper 
would,  if  saved,  more  than  compensate  for  the  expense  incurred  in 
the  creation  and  maintenance  of  such  a  room. 

Having  thus  arranged  this  separate  apartment  for  practically  all 
testing  purposes,  and  having  impressed  upon  employees  and 
workmen  that  herein  will  be  settled  all  questions  relating  to  work 
done  and  material  used,  we  have  accomplished  one  of  the  results 
aimed  at,  in  that  we  have  prepared  ourselves  to  impress  upon  the 
men  that  any  material  placed  in  their  hands  for  use  in  repairs  has 
previously  been  thoroughly  tested,  and  this,  we  think,  will  tend  to 
raise  the  standard  of  work,  as  any  results  of  poor  workmanship  on 
their  part  cannot  then  be  laid  to  faulty  material.  This  will  give 
them  an  incentive  to  conscientiously  deal  with  established  and 
known  good  material. 
We  are  now  able  to  take  anything  in  the  line  of  new  material  or 

any  new  ideas  regarding  the  use  of  the  same,  or  any  electrical 
pioblems  which  may  arise,  and  ascertain  their  value  without  inter- 

fering in  any  way  with  the  regular  work  of  the  shop  or  of  the  em- 

ployees. It  is  neither  necessary  nor  desirable  that  the  workmen  should 
know  the  merits  o"  defects  of  whatever  comes  to  the  testing  room. 
On  the  contrary,  there  are  some  of  the  employees  who  should  be 
allowed  to  become  familiar  with  a  great  deal  of  the  work  of  this 
room.  They  will  not  only  be  more  valuable  for  the  knowledge 
thus  obtained,  but  some  of  the  work  must  of  necessity  be  dele- 

gated to  some  other  person  than  the  electrical  engineer.  But  at 
all  times  it  must  be  made  plain  to  them  that  the  room  is  distinctly 
a  separate  department,  having  no  connection  with  their  ordinary 
work. 
Having  now  provided  for  our  testing  department  and  estab- 

lished its  relation  to  the  purchasing  of  supplies  and  to  the  em- 
ployees of  the  repair  shop  what  machines  and  instruments  shall 

we  need  in  its  equipment? 
A  high  and  low  reading  direct-current  voltmeter,  one  having  a 

double  scale  reading  from  i  to  750  and  from  1  to  15. 
A  direct-current  ammeter  reading  from  1  to  100. 
A  low  reading  ammeter  would  be  very  convenient  many  times, 

but  is  not  absolutely  necessary. 
A  50,000-ohm  magneto  bell. 
An  alternating  current  volt  meter  and  some  handy  testing  set 

will  make  an  outfit  of  instruments  with  which  we  can  do  all  the 
testing  required. 

If  the  alternating  current  is  not  within  reach  of  the  car  house 
we  must  procure  a  small  dynamo,  and  produce  it  ourselves.  A 
very  small  machine,  say  2  h.p.,  would  be  sufficient  for  all  the  needs 
of  the  testing  department.  If  this  machine  is  designed  for  about 
100  volts  it  would  be  most  convenient  for  our  use.  With  a  few 
small  transformers  wound  for  2000  volts  primary  and  for  either 
50  or  100  volts  secondary,  we  are  prepared  to  furnish  any  voltage 
within  a  range  of  from  5  volts  to  10.000  volts. 

The  man  who  has  this  part  of  the  work  in  charge  can  very  easily 
and  cheaply  arrange  the  details  of  installation  of  the  wiring,  etc. 
He  can  also  make  some  resistance  coils  and  many  other  pieces  of 
apparatus  which  will  greatly  facilitate  the  quick  testing  of  what- 

ever may  be  sent  to  this  department. 
What  shall  we  test?    First,  everything  that  goes  into  the  repair 

shop.    By  doing  this  we  shall  be  sure  of  keeping  all  material  up  to 
the  standard,  which  means  an  absolute  guarantee  against  break 
downs  caused  by  poor    material.    In    this    way    we    raise  the 
standard  of  workmanship. 

Second,  all  supplies  which  go  to  the  foreman  of  the  car  houses. 
In  connection  with  this  matter  we  are  of  the  opinion  that  in  the 
testing  room  should  be  decided  the  manner  of  treating  brushes. 
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the  length  of  time  they  should  be  used  before  being  removed 
from  the  motor,  the  manner  in  which  they  should  then  be  cared 
for,  their  final  disposition,  the  proper  attention  to  be  given  the 
trolley  poles,  the  length  of  time  they  ought  to  remain  in  service, 
their  condition  when  removed,  and  many  other  similar  questions 
should  not  be  left  to  work  out  their  own  solution  or  dependent 
upon  the  feelings  or  judgment  of  the  various  employees  and  work- 

men, but  should  be  definitely  determined  and  decided  in  our  test- 
ing department. 

Many  may  be  of  the  opinion  that  we  are  carrying  system  be- 
yond necessary  limits  in  thus  definitely  and  positively  arranging 

these  details,  but  why  should  we  allow  several  different  men  to 
use  material  in  whatever  manner  they  may  individually  see  fit,  to 
treat  brushes  as  their  fancy  may  dictate,  to  regulate  the  tension  of 
trolley  poles  in  accordance  with  their  own  feeling  at  the  time 
rather  than  by  any  fixed  standard,  and  various  other  matters 
which  might  be  mentioned  along  these  lines. 

Third,  all  finished  material,  such  as  armature  coils,  insulation 
for  controllers,  commutators  and  brush  holders.  We  do  not 
necessarily  need  to  test  every  piece,  but  enough  to  satisfy  our- 

selves that  the  general  order  of  work  is  kept  up  to  the  standard. 
Fourth,  all  armatures,  fields,  commutators  and  controllers,  as 

they  are  being  made  or  repaired.  One  illustration  will  be  suffi- 
cient to  show  how  the  testing  may  be  carried  on  in  this  branch  of 

work. 
An  armature  is  wound  and  ready  to  be  connected  to  the  com- 

mutator. With  a  small  wire  we  connect  all  of  the  top  leads 
together.  With  the  bottom  leads,  each  separate  from  the  other. 
With  a  magneto  or  testing  set  we  find  the  insulation  of  the  com- 

plete armature  is  not  right.  First,  we  cut  the  small  connecting 
wire  on  the  top  leads  in  several  places,  then  by  testing  each  of 
these  parts  we  locate  that  portion  of  the  armature  which  is  bad; 
then,  by  removing  the  wire  we  will  test  each  coil  separately  until 
we  find  the  weak  one.  Next,  by  the  use  of  our  transformers  we 
obtain  ,3000  or  4000  volts,  which  we  apply  to  this  one  coil.  If  it 
stands  the  test  we  may  allow  it  to  go  through,  and  if  not,  it  can 
be  replaced.  If  we  should  find  that  the  trouble  extended  to  a 
large  portion  of  the  armature  and  indicated  moisture  in  the 
coils,  we  may,  by  the  use  of  this  same  transformer,  obtain  25  or  30 
volts,  and  by  connecting  the  armature  to  the  commutator  with  the 
exception  of  one  end  of  one  coil,  then  connecting  one  side  of  the 
25-volt  circuit  to  this  end,  and  the  other  side  of  the  circuit  to  the 
commutatoror  bar  left  vacant,  we  may  apply  the  current  for  the  pur- 

pose of  drying  the  armature.  With  this  advantage  the  heat  will 
be  generated  in  the  core,  and  the  armature  will  dry  from  the  in- 

side instead  of  from  the  outside. 
With  similar  tests  on  all  finished  parts  sent  out  from  our  repair 

shop  we  have  almost  wholly  removed  the  chances  of  failure  in 
service,  and  have  unquestionably  added  to  the  length  of  life  which 
may  reasonably  be  expected  from  our  equipment. 

By  running  a  few  wires  from  our  testing  room  to  that  part  of 
the  shop  where  the  cars  are  brought  in  for  repairs  we  are  able  to 
reach  every  part  or  the  equipment  in  a  quick  and  thorough  man- 

ner, and  it  is  probable  that  if  a  few  tests  are  made  on  every  car 
that  comes  to  the  shop  many  troubles  will  be  located  before  they 
have  sufficiently  developed  to  become  serious.  Hence,  the  time 
required  to  make  tests  will  add  nothing  to  the  pay  roll,  while  the 
benefits  derived  may  be  many.  All  cars  should  be  brought  to  the 
repair  shop,  thoroughly  overhauled  and  inspected  at  least  twice  a 

year. 
In  determining  what  shall  be  the  standard  of  the  work  in  the 

different  branches  of  the  shop,  or  finished  material,  and  of  cars  in 
service,  I  do  not  believe  there  can  be  any  fixed  scale.  But  that,  as 
we  proceed  with  our  testing  and  inspection,  we  shall  gradually 
raise  the  standard  of  our  work,  and  it  will  only  be  a  short  time 
after  adopting  a  thorough  method  of  doing  the  work-  that  many  of 
the  daily  perplexities  will  have  been  eliminated. 

Report  of  Committee  on  Standardization  of  Accounts 

The  following  is  the  classification  of  accounts  for  overhead, 
underground,  third-rail,  storage-battery  and  surface-contact  elec- 

tric railways,  recommended  by  the  committee  on  standardization 

of  accounts  of  the  Street  Railway  Accountants'  Association  of 
America,  and  adopted  by  the  association: 

CONSTRUCTION  AND  EQUIPMENT  ACCOUNTS 

In  the  following  classification  "Labor"  should  be  understood  to 
mean  not  only  the  manual  work  of  laborers,  but  also  superintend- 

ence, supervision,  clerical  work,  engineering  and  inspection,  so  far 
as  they  are  chargeable  to  the  account  referred  to. 

"Material"  should  be  understood  to  mean  not  only  finished  or 

unfinished  products,  appliances  or  parts,  but  such  smaller  articles 

as  are  usually  termed  "supplies." 
"Tools"  should  be  understood  to  mean  hand-tools,  of  mechanics 

and  other  tools,  used  in  the  work  chargeable  to  the  account  re- ferred to. 

"Expenses"  should  be  understood  to  mean  all  expenses  charge- 
able to  the  account  referred  to  that  are  not  labor,  material  or  tools. 

CONSTRUCTION  AND  EQUIPMENT  ACCOUNTS 
A  Organization. 
B.  Engineering  and  Superintendence. C.  Right  of  Way. 
D.  Track  and  Roadway  Construction. 
E.  Electric  Eine  Construction. 
F.  Real  Estate  Used  in  Operation  of  Road. 
G.  Buildings  and  Fixtures  Used  in  Operation  of  Road. H.  Investment  Real  Estate. 
I.  Power  Plant  Equipment. 
J.  Shop  Tools  and  Machinery. K.  Cars. 
L.  Electric  Equipment  of  Cars. M.  Miscellaneous  Equipment. 
N.  Interest  and  Discount. 
O.  Miscellaneous. 

ACCOUNT  A. — ORGANIZATION 

Charge  to  this  account  all  expenses  incurred  in  effecting  organ- 
ization, including  legal  expenses. 

ACCOUNT  B. — ENGINEERING  AND  SUPERINTENDENCE 
Charge  to  this  account  all  expenditures  for  services  of  engineers, 

draftsmen  and  superintendents  employed  on  preliminary  and  con- 
struction work,  and  all  expenses  incident  to  the  work 

ACCOUNT  C- — RIGHT-OF-WAY 
Charge  to  this  account  all  expenditures  in  connection  with 

securing  or  paying  for  right-of-way,  including  cost  of  real  estate 
for  right-of-way. 

ACCOUNT  D. — TRACK  AND  ROADWAY  CONSTRUCTION 
Charge  to  this  account  all  expenditures  for  track  and  roadway 

construction,  including  labor,  material,  tools,  freight,  hauling,  dis- 
tribution of  material,  and  all  other  expenses  incident  to  the  work: 

cost  of  grading,  excavating,  track  laying,  ties,  yokes,  slot-rails, 
manhole  frames  and  covers,  rails,  rail  fastenings,  welded  joints, 
special  work  (such  as  crossings,  cross-overs,  curves,  frogs,  guard- 

rails, run-offs,  switches,  switch-mates,  turn-outs),  ballasting,  pav- 
ing, fences  (right-of-way),  bridges  and  culverts,  trestles,  sub-ways 

and  tunnels. 
The  cost  of  tracks  in  yards,  terminals,  car-houses  or  other  build- 

ings should  be  charged  to  this  account. 
The  cost  of  punching  and  drilling  rails  for  track  wiring  should 

be  charged  to  account  E. 

ACCOUNT  E. — ELECTRIC  LINE  CONSTRUCTION 

Charge  to  this  account  all  expenditures  for  overhead,  under- 
ground, third-rail,  or  surface-contact  electric  line  construction,  in- 
cluding labor,  material,  tools,  freight,  hauling,  distribution  of  ma- 

terial, and  all  other  expenses  incident  to  the  work. 
Cost  of  punching  and  drilling  rails  for  track-wiring,  rail-bonds, 

poles  (iron  and  wood),  labor  and  material  for  setting  and  painting 
poles;  feed-wire,  guard-wire,  span-wire,  strain-wire,  supplementary 
wire,  trolley-wire,  ground-feeders,  underground-feeders,  pole  fix- 

tures, hangers  or  suspensions,  insulators  (overhead),  lightning  ar- 
resters and  appliances,  signals  and  signaling  aparatus,  overhead 

crossings  and  switches,  ground  terminals,  and  all  labor  in  connec- 
tion with  putting  same  in  position;  conduits  and  conduit  appli- 

ances for  underground  trolley  construction,  including  conductors, 
insulators,  sewer  connections,  sewer  traps  and  underground  feed- 

ers; third  rails,  and  insulators  for  third-rail  construction;  surface- 
contact  appliances  for  surface-contact  roads,  including  magnets, 
contact-boxes,  manhole-frames  and  covers. 

ACCOUNT  F. — REAL  ESTATE  USED  IN  OPERATION  OF  ROAD 
Charge  to  this  account  all  expenditures  for  real  estate  used  in 

operation  of  road,  except  real  estate  used  for  right-of-way,  charged 
in  account  C. 

ACCOUNT   0. — BUILDINGS    AND    FIXTURES   USED    IN    OPERATION  OF 
ROAD 

Charge  to  this  account  all  expenditures  for  buildings  and  fix- 
tures used  in  operation  of  road,  including  labor,  material,  tools, 

freight,  hauling  of  material,  and  all  other  expenses  incident  to  the 
work. 

The  term  "Buildings  and  Fixtures"  includes  power  house,  car 
houses,  shops,  office  buildings  (when  owned  by  the  company), 
waiting-rooms,  sheds,  out-houses,  coal-bins,  sand-houses,  stables, 
store-houses,  switch-tenders'  houses,  fences  (except  park  and 
right-of-way),  docks,  wharves,  and  all  other  buildings  and  en- 

closures, and  their  stationary  fixtures,  including  pipes  for  gas, 
water,  sewage  and  drainage,  apparatus  for  heating,  lighting  and 
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ventilating,  sidewalks  and  paving  in  streets  in  front  of  and  adjacent 

to  the  company's  buildings  (except  in  tracks),  and  inspection  and 
repair  pits  in  car  houses,  shops,  or  other  buildings. 
The  cost  of  tracks  in  yards,  terminals,  car  houses  and  other 

buildings  should  be  charged  to  account  D. 
The  cost  of  electric  line  in  yards,  terminals,  car  houses  and  other 

buildings  should  be  charged  to  account  E. 

ACCOUNT  H.— INVESTMENT  REAL  ESTATE 
Charge  to  this  account  all  expenditures  for  land  and  buildings 

not  used  in  operation  of  road. 

ACCOUNT  I. — POWER-PLANT  EQUIPMENT 
Charge  to  this  account  all  expenditures  for  steam  and  electric 

equipment  of  power  plant,  including  foundations  and  installation. 
The  equipment  of  sub-stations  (if  used)  should  be  charged  to 

this  account. 
All  expenditures  for  water-power  machinery  (if  used)  should  be 

charged  tc  this  account. 
The  cost  of  buildings  used  for  main  power  houses  or  sub-sta- 

tions should  be  charged  to  account  G. 

ACCOUNT  J. — SHOP  TOOLS  AND  MACHINERY 
Charge  to  this  account  all  expenditures  for  shop  tools  and  ma- 

chinery for  general  repair  shops,  car  houses,  etc.,  including  foun- 
dations and  installation. 

ACCOUNT  K. — CARS 
Charge  to  this  account  all  expenditures  for  passenger,  baggage, 

express,  freight,  mail  and  other  cars  from  the  operation  of  which 
revenue  is  derived. 

The  term  "cars"  includes  car-  bodies  and  trucks,  and  all  fixtures 
or  appliances  inside  of  or  attached  to  the  car  body  or  truck  (except 
the  electric  equipment  of  the  car). 

ACCOUNT  L. — ELECTRIC  EQUIPMENT  OF  CARS 
Charge  to  this  account  all  expenditures  for  electric  equipment 

and  wiring  of  all  cars,  whether  revenue  cars  or  work  cars,  includ- 
ing labor,  material,  tools,  freight,  hauling  of  material,  and  all  other 

expenses  incident  to  the  work. 

ACCOUNT   M. — MISCELLANEOUS  EQUIPMENT 
Charge  to  this  account  all  expenditures  for  water  cars,  sprink- 

ling cars,  sand  cars,  salt  cars,  supply  cars,  and  other  work  cars, 
snow  plows,  sweepers,  scrapers,  and  miscellaneous  snow  equip- 

ment; horses,  harness,  wagons  and  vehicles;  tools  and  appliances 
necessary  in  the  use  of  work  cars  or  snow  equipment. 

ACCOUNT  N. — INTEREST  AND  DISCOUNT 
All  interest  paid  or  received  in  connection  with  funds  for  con 

struction,  and  all  discounts  or  premiums  resulting  from  the  nego- 
tiation of  securities  for  construction,  should  be  charged  or  credited 

to  this  account. 
ACCOUNT  O. — MISCELLANEOUS 

Charge  to  this  account  all  expenditures  for  printing  and  sta- 
tionery, office  supplies  and  expenses,  damage  claims,  wages  of 

clerks,  and  all  other  expenses  incident  to  construction  not  other- 
wise provided  for. 

OPERATING  EXPENSE  ACCOUNTS 

In  the  following  classification,  "labor"  should  be  understood  to- 
mean,  not  only  the  manual  work  of  laborers,  but  also  superin- 

tendence, supervision,  clerical  work,  engineering  and  inspection, 
so  far  as  they  are  chargeable  to  the  account  referred  to. 

'"Material"  should  be  understood  to  mean,  not  only  finished  or 
unfinished  products,  appliances  or  parts,  but  such  smaller  articles 

as  are  usually  termed  "supplies." 
"Tools"  should  be  understood  to  mean  hand-tools  of  mechanics, 

and  other  tools,  used  in  the  work  chargeable  to  the  account  re- 
ferred to.  These  tools  should  not  be  confounded  with  the  tools 

used  in  shops,  for  which  a  separate  account  (No.  9)  is  provided. 
"Expenses"  should  be  understood  to  mean  all  expenses  charge- 

able to  the  account  referred  to  that  are  not  labor,  material  or  tools 
The  cost  of  replacement,  renewal  or  repair  of  property  destroyed 

or  injured  by  fire,  worn  out,  or  otherwise  unfitted  for  use,  should 
be  charged  to  the  appropriate  maintenance  account,  which  should 
be  credited  with  the  amount  received  for  insurance  or  realized 
from  the  sale  of  the  property  so  unfitted  for  use.  But  if  the  prop- 

erty substituted  is  of  greater  value  than  the  original  property,  the 
excess  should  be  charged  to  the  capital  or  construction  account 
to  which  the  original  property  was  charged;  if  of  less  value,  the 
difference  between  the  value  of  the  property  as  repaired,  renewed 
or  replaced  and  its  original  cost  or  value  should  be  credited  to 
the  capital  or  construction  account  to  which  the  first  cost  was 
charged.  So  proceeds  from  the  sale  of  scrap  material  should  be 
credited  to  the  account  to  which  the  cost  of  replacement  of  that 

material  is  charged,  or,  if  nut  replaced,  to  the  original  cost  ac- count. 

The  cost  of  experiments  should  be  charged  in  operating  ex- 
penses to  the  account  most  affected. 

In  making  up  monthly  reports  charge  to  accounts  Nos.  36,  37, 

38  and  39,  respectively,  the  month's  proportion  of  the  total  annual charge  for  rent  of  land  and  buildings  used  in  the  operation  of  the 
road,  rent  of  tracks  and  terminals,  insurance  and  taxes,  as  nearl> 
as  the  same  can  be  ascertained,  and  not  the  amount  which  may 
have  been  actually  paid  in  the  month. 

OPERATING  EXPENSE  ACCOUNTS 
MAINTENANCE 

WAY  AND  STRUCTURES 
1.  Maintenance  of  Track  and  Roadway. 
2.  Maintenance  of  Electric  Line. 
3.  Maintenance  of  Buildings  and  Fixtures. 

EQUIPMENT 4.  Maintenance  of  Steam  Plant. 
5.  Maintenance  of  Electric  Plant. 
6.  Maintenance  of  Cars. 
7.  Maintenance  of  Electric  Equipment  of  Cars. 
8.  Maintenance  of  Miscellaneous  Equipment. 
9.  Miscellaneous  Shop  Expenses. 

TRANSPORTATION 
OPERATION   OF   POWER  PLANT 

10.  Power  Plant  Wages. 
11.  Fuel  for  Power. 
12.  Water  for  Power. 
13.  Lubricants  and  Waste  for  Power  Plant. 
14.  Miscellaneous  Supplies  and  Expenses  of  Power  Plant. 15.  Hired  Power. 

CAR  SERVICE 
16.  Superintendence  of  Transportation. 
17.  Wages  of  Conductors. 
18.  Wages  of  Motormen. 
19.  Wages  of  Other  Car  Service  Employees. 
20.  Wages  of  Car  House  Employees. 21.  Car  Service  Supplies. 
22.  Miscellaneous  Car  Service  Expenses. 
23.  Cleaning  and  Sanding  Track. 24.  Removal  of  Snow  and  Ice. 

GENERAL 
25.  Salaries  of  General  Officers. 
26.  Salaries  of  Clerks. 
27.  Printing  and  Stationery. 
28.  Miscellaneous  Office  Expenses. 
29.  Store  Room  Expenses. 
30.  Stable  Expenses. 
31.  Advertising  and  Attractions. 
32.  Miscellaneous  General  Expenses. 33.  Damages. 
34.  Legal  Expenses  in  connection  with  Damages. 
35.  Other  Legal  Expenses. 
36.  Rent  of  Land  and  Buildings. 
37.  Rent  of  Tracks  and  Terminals. 
38.  Insurance. 
39.  Taxes. 

MAINTENANCE.— WAY  AND  STRUCTURES 

ACCOUNT  NO.  I. — MAINTENANCE  OF  TRACK  AND  ROADWAY 
Charge  to  this  account  all  expenditures  for  repairs  and  renewals 

of  track  and  roadway,  of  culverts  and  subways,  of  tracks  in  yards, 
terminals,  car  houses  or  other  buildings,  including  labor,  material, 
tools,  fuel,  light,  water,  ice,  freight,  hauling  and  distribution  of 
material,  and  all  other  expenses  incident  to  the  work. 
The  cost  of  taking  up  track,  whether  new  track  is  laid  in  its  place 

or  not,  should  be  charged  to  this  account. 
The  cost  of  punching  and  drilling  rails  for  repairs  or  renewals 

of  track-wiring,  and  of  removing  and  relaying  pavement,  ballast, 
etc.,  when  necessary  for  repairs  or  renewals  of  the  electric  line, 
should  be  charged  to  account  No.  2. 

The  feed  and  keep  of  horses  used  in  connection  with  this  work 
should  be  charged  to  account  No.  30. 

The  cost  of  repairs  and  renewals  of  harness  and  wagons  used  in 
connection  with  this  work  should  be  charged  to  account  No.  8. 

Following  is  a  list  of  some  of  the  items  chargeable  to  this  ac- 
count: 

Ballast. Bolts. 

Braces,  rail. Brick. Bridges. 
Cement. 
Chairs  for  rails. 
Cinders  for  ballast. 
Coke  for  welding  joints. 
Coke  for  welded  joints. Crossings. 
Cross-overs. 
Culverts. Curves. Drains. 

Fences,  right-of-way. Fish-plates. Freight. 
Frogs. 
Fuel. Guard-rails. 
Gravel. Hauling. 
Tee  for  ice  water. 

for  underground 
Lumber. 
Manhole  covers trolley. 

Manhole    frames    for  underground trolley. 

Molds  for  welded  joints. Nails. 

Nuts. Nut-locks. 
Paving  materials. 
Pig-iron  for  welded  joints. 
Pipes,  drain. Rails. 
Run-offs. 
Sand. 
Screws. 
Slot-rails  for  underground  trolley. 

Spikes. 
Steel. Stone. Sub-ways. 
Switches. 
Switch  mates. 
Ties. 
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Iron. 
Joints,  welded. 
Joints,  not  welded. Labor. 
Light  (lanterns  and  fixtures,  oil, 
lamp-wick,  torches,  candles,  incan- descent lamps  and  fixtures,  arc 
lights  and  fixtures,  globes  and  car- bons). 

Tie-plates. 
T;e-rods. Tools. 
Trestles. 
Tunnels. 
Turn-outs. 
Washers. 
Water. 
Yokes   for  underground  trolley. 

ACCOUNT  NO.  2. — MAINTENANCE  OF  ELECTRIC  LINE 
Charge  to  this  account  all  expenditures  for  repairs  and  renewal? 

of  overhead,  underground,  third-rail,  or  surface-contact  electric 
line,  including  labor,  material  and  tools  employed  or  used  in  tak- 

ing up,  resetting  and  painting  or  repainting  poles,  taking  down 
trolley,  feed,  guard  and  supplementary  wires  and  substituting  new, 
repairing  and  renewing  conduits  for  wires,  repairing  and  renewing 
bond  wires,  punching  and  drilling  rails  for  track-wiring,  removing 
and  relaying  pavement,  ballast,  etc.,  when  necessary  for  repairs 
01  renewals  of  the  electric  line,  freight,  hauling  and  distribution 
of  material,  fuel,  light,  water  and  ice,  and  all  other  expenses  in- 

cident to  the  work. 
The  cost  of  repairs  and  renewals  of  electric  line  in  yards,  ter- 

minals, car  houses  or  other  buildings  should  be  charged  to  this 
account. 

The  feed  and  keep  of  horses  used  in  connection  with  this  work 
should  be  charged  to  account  No.  30. 
The  cost  of  repairs  and  renewals  of  harness  and  wagons  used  in 

connection  with  this  work  should  be  charged  to  account  No.  8. 
Following  is  a  list  of  some  of  the  items  chargeable  to  this  ac- 

count : 
Bolts. 
Boxes  for  lightning  arresters. Cement. 
Charcoal. 
Clamps  for  poles. 
Conductors  for  underground  trolley. Conduits. 
Contacts  for  surface  contact  roads. 
Contact  boxes   for   surface  contact 
roads. 

Cord. 
Cross-arms,  iron. 
Cross-arms,  wood. Crossings. 
Feeders,  ground. 
Feeders,  overhead. 
Feeders,  underground. 
Freight. Fuel. 
Gasoline. 
Hangers. 
Hauling. 
Ice  for  ice  water. 
Insulators,  overhead. 
Insulators,  underground. 
Insulators,  for  third  rail. 
Iron. 
Labor. 
Light  (lanterns  and  fixtures,  oil, 
lampwick,  torches,  candles,  incan- 

descent lamps  and  fixtures,  arc 
lights  and  fixtures,  globes  and  car- bons). 

Lightning  arresters  and  parts. 
Magnets   for   surface-contact  roads. 

Manhole  frames  for  surface  contact roads. 
Nuts. 
Painting  material  for  poles. 
Pins,  iron,  for  cross-arms. 
Pins,  wood,  for  cross-arms. Poles,  iron. 
Poles,  wood. 
Pole-tops  for  iron  poles. Rail-bonds. 
Screws. 
Sewer  connections  for  underground trolley. 
Sewer  traps  for  underground  trolley. 
Signals  and  signaling  apparatus. Solder. 
Soldering  salts. Steel. 
Stone. 
Suspensions. 
Sand. 
Switches. 
Tape,  insulating. Terminals. 
Third  rails. 
Tools. 
W  ashers. 
Water. 
Wire,  feed. 
Wire,  guard. Wire,  span. 
Wire,  strain. 
Wire,  supplementary. Wire,  trolley. 

ACCOUNT  NO.  3. — MAINTENANCE  OF  BUILDINGS  AND  FIXTURES 
Charge  to  this  account  all  expenditures  for  repairs  and  renewals 

of  buildings  and  fixtures  used  in  the  operation  of  the  road,  includ- 
ing labor,  material,  tools,  freight,  hauling  of  material,  and  all 

other  expenses  incident  to  the  work. 

The  term  "buildings  and  fixtures"  includes  power  houses,  car 
houses,  shops,  office  buildings  (when  owned  by  the  company), 
waiting  rooms,  sheds,  out-houses,  coal  bins,  sand  houses,  stables, 
store-houses  switch-tenders'  houses,  fences  (except  park  and  right- 
of-way  fences),  docks,  wharves  and  all  other  buildings  and  en- 

closures, and  their  stationary  fixtures,  including  pipes  for  gas, 
water,  sewage  and  drainage,  apparatus  for  heating,  lighting  and 
ventilating,  sidewalks  and  pavements  in  front  of  and  adjacent  to 

the  company's  buildings  (except  in  tracks),  and  inspection  and  re- 
pair pits  in  car  houses,  shops  or  other  buildings. 

The  cost  of  repairs  and  renewals  of  tracks  in  yards,  terminals, 
car  houses  or  other  buildings  should  be  charged  to  account  No.  1. 

The  cost  of  repairs  and  renewals  of  electric  line  in  yards,  termin- 
als, car  houses  or  other  buildings  should  be  charged  to  account 

No..  2. 
Following  is  a  list  of  some  of  the  items  chargeable  to  this 

account: 
Awnings. 
Bolts. 
Bolt  ends. 
Brick. 
Builders'  hardware. Building  material. 
Building  permits. Cement. 
Cisterns. 
Drains. 
Excavations. 
Fences    (except  park way). 
Foundations. 

and  right-of- 

Plaster. 
Pipes,  drain. Pipes,  gas. 
Pipes,  sewer. 
Pipes;  water. Pits  in  car  houses  and  shops. Plumbing. Rivets. 
Roofing  material. Sand. Sash  cord. 
Sash  weights. 
Scales,  platform. Screws. 

Freight. <  irading. Hi'uling. 

Heating  apparatus  and  fixtures. 
I  beams. lion. 
Labor. 
Laths. 
Lighting  apparatus  and  fixtures. Lime. Lumber. 
Nails. Nuts. 

Painting  materials  (oil,  turpentine, 
varnish,  lead,  painters'  supplies). Paving  in  streets  (except  in  con- nection with  tracks). 

Sewering. 
Shelving  and  other  fixtures. Shingles. 
Sidewalks. Slate. 

Spikes. Steel. Stone. 
Tools. Tile. 
Turn-buckles. 
Ventilating  apparatus  and  fixtures 
Washers. Water. 
Water  connections. 
Water  meters. Wells. 
Wire. 

MAINTENANCE— EQUIPMENT 

ACCOUNT   NO.   4. — MAINTENANCE   OF   STEAM  PLANT 
Charge  to  this  account  all  expenditures  for  labor,  material,  tools, 

freight,  hauling  of  material  and  all  other  expenses  incident  to 
repairs  and  renewals  of  steam  plant  or  water-power  plant,  includ- 

ing engines  and  engine  parts,  appliances  and  fixtures,  belts,  belt 
tighteners  and  fixtures,  receivers,  lubricators  and  oiling  devices: 
shafting,  clutches,  cranes,  hoists  and  other  engine  room  appli- 

ances; boilers,  boiler  fittings  and  appliances;  furnaces,  econo- 
mizers, stacks,  mechanical-draft  machinery,  pumps,  feedwater 

heaters,  purifiers,  tanks,  condensers,  coal  and  ash  conveying  ma- 
chinery, mechanical  stokers,  and  other  boiler-room  appliances: 

piping  and  steam  fitting,  including  valves,  separators,  water  and 
sewer  connections  and  water  meters. 

Following  is  a  list  of  some  of  the  items  chargeable  to  this  ac- 
count: 
Ash-conveying  machinery. 
Belts. Belt  fixtures. 
Belt  tighteners. Boilers. 
Boiler  appliances. Boiler  fittings. 
Bolts. 
Cement. Clutches. 
Coal-conveying  machinery. Condensers. 
Cranes. 
Draft  machinery. ■  Economizers. 
Engines. 
Engine  appliances. Engine  fixtures. 
Engine  parts. Fire  brick. Fire  clay. 
Freight. 
Furnaces. 
Grate  bars. Hauling. 

Heaters,  feedwater. 

Hoists. 
I  njectors. Iron. 
Labor. Lubricators. 
Oiling  devices. 
Piping. 

Pipe  covering. 
Pipe  fittings. Pulleys. Pumps. 
Purifiers. 
Receivers. 
Screws. 
Separators. Sewer  connections. Shafting. 

Stacks. Steam  fittings. 

Steel. Stokers,  mechanical. Tanks. Tools. 
Water  connections. 
Water  meters. 
Water-power  machinery. 

ACCOUNT  NO.  5.  MAINTENANCE  OF  ELECTRIC  PLANT 
Charge  to  this  account  all  expenditures  for  labor,  materials,  tools, 

freight,  hauling  of  material  and  all  other  expenses  incident  to  re- 
pairs and  renewals  of  electric  plant,  including  generators  and 

generator  parts,  switchboards,  cables  and  feeder  terminals  and 
wiring  in  connection  with  same,  storage  batteries,  transformers 
boosters,  rheostats,  circuit  breakers,  ammeters  and  other  electric 

equipment. 
Commutator  brushers  for  generators  should  be  charged  to  ac- count No.  14. 
Following  is  a  list  of  some  of  the  items  chargeable  to  this 

account: 
Ammeters. 
Boosters. 
Cables. Circuit  breakers 
Feeder  terminals 
Freight. 
Generators. 
Generator  parts. Hauling. 

Labor. 
Lightning  arresters  and  parts. Rheostats. 
Storage  batteries. 
Switchboards. Switches. Tools. 
Transformers. 

ACCOUNT  NO.  6. — MAINTENANCE  OF  CARS 

Charge  to  this  account  all  expenditures  for  repairs  and  renewals 
of  passenger,  baggage,  express,  freight,  mail  and  other  cars  from 
the  operation  of  which  revenue  is  derived,  including  labor,  ma- 

terial, tools,  freight,  hauling  of  material,  and  all  other  expenses 
incident  to  the  work. 

The  term  "cars"  includes  car  bodies  and  trucks  and  all  fixtures 
or  appliances  inside  of  or  attached  to  the  car  body  or  truck,  except 
the  electric  equipment  of  the  car. 

The  cost  of  cars  purchased  to  keep  good  the  original  number  of 
cars  should  be  charged  to  this  account. 

Bell  and  register  cord,  trolley  rope,  incandescent  lamps,  commu- 
tator brushes  and  other  supplies  for  cars  should  be  charged  to 

account  No.  21. 
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Following 
account: 
Axles. 
Bells. 
Bell  cord  fixtures. 
Bolts. 
Brakes  (hand  or  power). 
Brake  appliances  (hand  nr  power). Brake  shoes. 
Brasses. 
Brass  fixtures. 
Brass  trimmings. 
Bumpers. 
Canvas. 
Cotters. 
Curtains. 
Curtain  fixtures. 
Dashes  and  parts. Draw  bars. 
Electric  heaters. 
Electroliers. 
Fare  registers. 
Fenders  and  parts. Floor  mats. 
Freight. Gates. 
Glass. 
Gongs. 
Grab  handles. 
Hauling. 
Headlights  and  parts. Iron. 

list  of  some  of  the  items  chargeable  to  thi 

Labor. 
Life  guards. Lumber. 
Mirrors. 
Nails. 
Nuts. Oil  boxes. 
Painting  material. Pedestals. 
Pilots. 
Sand  boxes,  attached  to  cars. 
Sci  ews. 
Seats. 
Seat  coverings. 
Seat  fixtures. 
Signs. Sign  fixtures. 
Snow  scrapers,  attached  to  cars. 
Springs. 
Steel. Steps. 
Stoves. Stove  fixtures. 
Tools. Trucks. 
Truck  frames  and  parts. 
Washers. 
Wheels. 
Woodwork. 

ACCOUNT  NO.  7. — MAINTENANCE  OF  ELECTRIC  EQUIPMENT  OF  CARS 
Charge  to  this  account  all  expenditures  for  repairs  and  renewals 

of  the  electric  equipment  and  wiring  of  cars,  whether  revenue  cars 
or  work  cars,  including  labor,  material,  tools,  freight,  hauiing  of 
material,  and  other  expenses  incident  to  the  work. 
The  cost  of  commutator  brushes,  incandescent  lamps,  oil  and 

other  supplies  for  electric  equipment  of  cars  should  be  charged 
to  account  No.  21. 

Following  is  a  list  of  some  of  the  items  chargeable  to  this 
account: 
Armatures  and  parts. 
Bearings. 
Belts. 
Brasses — armature,  axle,  gear — case Brush  holders  and  parts. Canvas. 
Circuits  for  heat,  light,  power. 
Circuit  breakers,  automatic. 
Commutators  and  parts. 
Contact   shoes   for   surface   contact  Shafts. 
cars.  Springs 

Contact  shoes  for  third-rail  cars. 
Controllers  and  parts. 
Cotters. 
Cut-out  boxes  and  parts. Fields  and  parts. 
Frames  for  motors. 
Freight. 
Gears. 
Gear  cases  and  parts. 
Hauling. 
Heat  circuits. 
Insulating  material. 
Ircn. 
Labor. 

Light  circuits. 
Lightning  arresters  and  parts. Motor  frames. 
Nuts. 
Pinions. 
Plows,  for  underground  trolley  cars. Power  circuits. Rheostats. 
Screws. 

Steel. 
Shifting  summer  and  winter  equip- ment. 
Storage  batteries,  for  storage  battery cars. 
Tape. 
Terminals. 
Tools. 
Trolley  bases. 
Trolley  forks. 
Trolley  poles. 
Trolley  wheels  and  parts. Washers. Wiring. 

ACCOUNT  NO.  8. — MAINTENANCE  OF  MISCELLANEOUS  EQUIPMENT 
Charge  to  this  account  all  expenditures  for  repairs  and  renewals 

of  water  cars,  sprinkling  cars,  sand  cars,  salt  cars,  supply  cars, 
other  work  cars,  snow  plows,  sweepers,  scrapers,  miscellaneous 
snow  equipment,  wagons,  and  all  other  vehicles  not  operated  for 
the  purpose  of  revenue,  including  labor,  material,  tools,  freight 
hauling  of  material,  and  all  other  expenses  incident  to  the  work. 

Repairs  and  renewals  of  all  harness  should  be  charged  to  this 
account. 

Repairs  and  renewals  of  the  electric  equipment  of  all  work  cars, 
snow  plows,  sweepers,  etc.,  should  be  charged  to  account  No.  7. 

Following  is  a  list  of  some  of  the  items  chargeable  to  this 
account: 
Axles. 
Bolts. 
Brakes,  hand  or  power. 
Brake  appliances,  hand  or  power. Brake  shoes. 
Brasses. 
Brass  fixtures. 
Bumpers. Canvas. 
Cotters. 
Dashes  and  parts. Draw  bars. 
Electroliers. 
Fenders  and  parts. 
Freight. 
Glass. 
Gongs. 
Grab  handles. 
Hauling. 
Headlights  and  parts. Iron. 
Labor. 

Life  guards. Lumber. 
Nails. 
Nuts. 
Oil  boxes. 
Painting  material. 
Pedestals. Pilots. 
Rattan  for  sweepers. 
Sand  boxes,  attached  to  work  cars. 
Screws. 
Snow    scrapers,    attached    to  work cars. 
Springs. 
Steel. Tools. Trucks. 
Truck  frames  and  parts. Washers. 
Wheels. 
Woodwork. 

shafting,  motors,  etc.,  used  in  general  repair  work,  including  labor, 
tools,  coal,  coke,  lubricants,  waste  and  other  material,  fuel,  light, 
water  and  ice,  wages  of  master  mechanic,  shop  foreman,  engineers, 
firemen  and  other  employees  engaged  in  operating  shop  engine, 
and  all  other  expenses  incident  to  the  general  repair  shops. 
Hand  tools  of  mechanics  or  laborers  used  exclusively  in  con- 

nection with  work  chargeable  to  accounts  Nos.  1  to  8,  14,  21  and 
22,  should  not  be  charged  to  this  account,  but  to  the  account  ben 
efitted  by  their  use. 

Following- account: 
Belts  and  belt  fixtures. 
Boiler  and  boiler  fixtures. Bolts. 
Brooms. Charcoal. 
Clutches. 
Coal. Coke. 
Cotters. Cranes. 
Draft  machinery. 
Engines  and  parts. 
Engine  appliances  and  fixtures. Fire  brick. Fire  clay. 
Forges. Freight. Fuel. 
Furnaces  and  parts. Hauling. 

Heaters,  feed  water. 
Hoists. 
Ice,  for  ice  water. Iron. 
Labor. 

a  list  of  some  of  the  items  chargeable  to  this 

Light  (lanterns  and  fixtures,  oil, 
lampwick,  torches,  candles,  incan- descent lamps,  arc  light  globes  and carbons). 

Lubricants. 
Lumber. 
Motors    and    parts    (for    shop  use 

only). 

Nails. 
Nuts. 
Piping. 

Pipe  covering. Pipe  fittings. Pulleys. 
Pumps. 
Screws. Shafting. 

Stacks. Steam  fittings. 
Steel. Tools,  machine. Tools,  hand. Washers. 
Waste. 
Water. 
Welding  compounds. 

Generator  tenders. 
Other  labor  (boiler  room). 
Other  labor  (engine  room). 
Switchboard  tenders. 
Water  tenders. 

TRANSPORTATION.— OPERATION  OF  POWER  PLANT- 

ACCOUNT   NO.    10. — POWER  PLANT  WAGES 
Charge  to  this  account  all  expeditures  for  labor  in  the  power 

plant,  except  labor  employed  in  making  repairs  or  renewals. 
This  includes  the  wages  of  the  following  employees: 
Boiler  cleaners. 
Chief  engineer. 
Engineers. Firemen. 
Coal  passers. 
Oilers. 

ACCOUNT  NO.  II. — FUEL  FOR  POWER 
Charge  to  this  account  all  expenditures  for  coal,  oil  or  gas  used 

as  fuel,  or  other  fuel  used  at  power  plant,  including  freight  and hauling. 

ACCOUNT  NO.  12. — WATER  FOR  POWER 

Charge  to  this  account  all  expenditures  for  water  used  to  pro- 
duce steam  or  to  operate  a  water-power  plant. 

ACCOUNT  NO.  13. — LUBRICANTS  AND  WASTE  FOR  POWER  PLANT 
Charge  to  this  account  all  expenditures  for  lubrication  of  power 

plant,  including  oil.  grease,  waste,  rags,  etc. 
ACCOUNT    NO.    14. — MISCELLANEOUS    SUPPLIES    AND    EXPENSES  OF 

POWER  PLANT 

Charge  to  this  account  all  expenditures  for  operation  of  power 
plant  not  otherwise  provided  for. 

Following  is  a  list  of  some  of  the  items  chargeable  to  this 
account: 
Boiler  compound. 
Boiler  inspection. Brooms. 
Brushes,  flue. 
Brushes,  for  generators. 
Brushes,  for  scrubbing. Buckets. 
Chamois  skins. Dusters. 
Emery  cloth. 
Fire  buckets. 
Fire  extinguishers. Cnrnet  paper. 
Hose. 
Ice,  for  ice  water. 
Light    (lanterns    and    fixtures,  oil, 
lampwick.  torches,  candles,  incan- 

descent lamps,  arc  light  globes  and carbons). 
Matches. 
Mops. 
Oil  cans. Packing. 
Polish. 
Sand  paper. 
Soap. 

Sponges. Sprinkling  cans. Tools. 
Water    (except    water    charged  in account  No.  12). 
Water  gage  glasses. Waste  cans. 

ACCOUNT   NO.   Q. — MISCELLANEOUS   SHOP  EXPENSES 

Charge  to  this  account  all  expenditures  for  repairs  and  renewals 
of  shop  tools,  machinery  and  appliances,  such  as  engines,  boilers. 

ACCOUNT  NO.   I3.  HIRED  POWER 
Charge  to  this  account  all  expenditures  for  power  purchased 

from  other  companies  or  power  plants. 

TRANSPORTATION— CAR  SERVICE 

ACCOUNT  NO.    l6. — SUPERINTENDENCE  OF  TRANSPORTATION 
Charge  to  this  account  wages  of  division  superintendents,  their 

assistants  and  aids,  road  officers,  inspectors,  and  others  employed 
in  superintending  transportation. 

'Income  from  the  sale  of  power,  to  the  extent  only  of  the  cost  of  pro- ducing the  power  sold,  should  be  credited  to  operation  of  power  plant.  Profit 
or  loss  resulting  from  the  sale  of  power  should  be  carried  directly  to  income 
account,  as  "income  from  other  sources,"  or  as  a  "deduction  from  income." 
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ACCOUNT  NO.   17. — WAGES  OF  CONDUCTORS 
Charge  to  this  account  wages  of  conductors  engaged  in  operat- 

ing revenue  cars. 

ACCOUNT  NO.  l8. — WAGES  OF  MOTORMEN 

Charge  to  this  account  wages  of  motormen  engaged  in  operating 
revenue  cars. 
ACCOUNT  NO.   19. — WAGES  OF  OTHER  CAR-SERVICE  EMPLOYEES 
Charge  to  this  account  wages  of  starters,  transfer  agents,  switch 

tenders,  trolley  men,  trail-car  couplers  and  other  car-service  em- 
ployees. 

ACCOUNT  NO.  20. — WAGES  OF  CAR-HOUSE  EMPLOYEES 

Charge  to  this  account  wages  of  car-house  foremen,  watchmen, 
car  placers,  car  shifters,  car  and  motor  inspectors,  car  cleaners, 
lamp  and  headlight  tenders,  car  oilers,  car-stove  firemen,  trolley 
oilers  and  other  car-house  employees  not  engaged  in  making  re- 

pairs or  renewals. 
The  cost  of  shifting  cars  for  the  purpose  of  repairs  or  renewals 

should  be  charged  to  account  No.  6  or  7. 

ACCOUNT  NO.  21. — CAR-SERVICE  SUPPLIES 

Charge  to  this  account  all  expenditures  for  lubricants  and  waste 
for  cars  and  electric  equipment  of  cars,  incandescent  lamps,  oil  and 
other  supplies  for  lighting  cars,  water  and  other  supplies  for  clean- 

ing cars,  fuel  for  heating  cars,  bell  and  register  card,  trolley  rope, 
commutator  brushes,  tools  and  other  materials  and  supplies,  ex- 

cept such  as  are  used  for  repairs  or  renewals  of  cars  or  electric 
equipment  of  cars. 
Following  is  a  list  of  some  of  the  items  chargeable  to  this 

account: 

Following  is  a  list  of  some  of  the  items  chargeable  to  this 
account: 

Batteries,  dry,  for  electric  bells  in cars. 
Bell  cord. 
Brooms,  for  cars. 
Brushes,  for  car  washing. 
Brushes,  for  motors. 
Buckets,  for  car  washing. Candles. 
Chamois  skins. 
Chimneys  for  headlights. Coal  hods  for  cars. 
Dusters. 
Fuel  for  cars. 
Fuses. 
Hose,  for  car  washing. 
Illuminating  oil. 
Incandescent  lamps. Kindling. 

Lamp  wicks. Lubricants. 
Matches. Mops. 
Oil  cans. Pokers. 
Polish. 
Rags. 
Register  cord. Shakers. 
Shovels. Soap. 

Sponges. Stove  blacking. 
Tools. 
Trolley  rope. Waste. 
Water,  for  car  washing. 

ACCOUNT  NO.  22. — MISCELLANEOUS  CAR-SERVICE  EXPENSES 

Charge  to  this  account  all  expenditures  for  secret  inspection, 

transfers  and  tickets,  conductors'  books,  punches,  portable  reg- 
isters, tools  for  motormen,  employees'  badges  and  uniforms;  cost 

of  getting  derailed  cars  on  track  and  removing  obstructions  and 
wreckage;  miscellaneous  expenses  of  car  houses,  including  fuel, 
light,  water  (except  water  used  for  car  washing)  and  ice,  and  all 
other  car-service  expenses  not  otherwise  provided  for. 
Water  used  for  car  washing  should  be  charged  to  account 

No.  21. 
Following  is  a  list  of  some  of  the  items  chargeable  to  this 

account: 
Badges  for  employees. 
Buckets  for  car  nouses. 
Brooms  for  car  houses. 
Conductors'  books. 
Conductors'  fare  boxes. 
Conductors'  punches. Fire  buckets. 
Fuel  for  car  houses. 
Fire  extinguishers. Hose  for  car  houses. 
Ice  for  ice  water. 
Light    (lanterns   and    fixtures,  oil, 
lampwicks,  torches,  candles,  incan- 

descent lamps,  arc  light  globes  and carbons). 
Portable  registers. 
Secret  inspection  expenses. 
Sprinkling  cans. Tickets. 
Tools. 
Tools  for  motormen. Transfers. 
Uniforms. 
Water  (except  water  for  car  wash- ing). 

Wrecking  expenses. 

ACCOUNT  NO.  23. — CLEANING  AND   SANDING  TRACK 
Charge  to  this  account  all  expenditures  for  cleaning,  greasing, 

watering,  sprinkling  and  removing  dirt  from  track,  sanding  track, 
including  wages  of  men  engaged  in  the  work,  cost  of  sand  and  of 
hauling,  drying  and  distributing  same,  cost  of  track  brooms  and 
other  tools,  curve  grease,  water  for  sprinkling  and  watering  track, 
and  all  other  supplies  and  expenses  incident  to  the  work. 
The  feed  and  keep  of  horses  used  in  connection  with  this  work 

should  be  charged  to  account  No.  30. 
The  cost  of  repairs  and  renewals  of  harness  and  wagons,  water, 

sprinkling  and  sand  cars  used  in  connection  with  this  work  should 
be  charged  to  account  No.  8. 

This  account  should  not  include  cost  of  sprinkling  rendered 
necessary  by  repairs  or  construction  of  track  or  paving. 
The  cost  of  sprinkling  street  (except  tracks)  in  front  of  or  ad- 

jacent to  company's  property  should  be  charged  to  account  No.  32 

Curve  grease. Fuel  for  sand  dryer. 
Sand. 
Sand  dryer  and  parts. 

Shovels. 
Track  brooms. 
Track  brushes. Water. 

ACCOUNT  NO.  24. — REMOVAL  OF  SNOW  AND  ICE 
Charge  to  this  account  all  expenditures  for  removal  of  snow  and 

ice  from  tracks,  whether  done  by  the  company  or  otherwise,  in- 
cluding labor,  material,  tools  and  expenses,  cost  of  salt  and  de- 
livering same  in  car  houses  or  bins,  and  the  wages  of  men  engaged 

in  salting  the  track  and  operating  snow  plows,  sweepers,  scrapers, 
etc. 

The  feed  and  keep  of  horses  used  in  connection  with  this  work 
should  be  charged  to  account  No.  30. 
The  cost  of  repairs  and  renewals  of  harness,  wagons,  salt  cars, 

snow  plows,  sweepers,  scrapers  and  miscellaneous  snow  equipment 
used  in  connection  with  this  work  should  be  charged  to  account 
No.  8. 

GENERAL 

ACCOUNT  NO.  25. — SALARIES  OF  GENERAL  OFFICERS 

Charge  to  this  account  salaries  of  president,  vice-president,  sec- 
retary, treasurer,  auditor,  general  manager,  assistant  general  man- 

ager, chief  engineer,  general  superintendent,  purchasing  agent 
and  all  other  officers  whose  jurisdiction  extends  over  the  entire 

system. ACCOUNT  NO.  26. — SALARIES  OF  CLERKS 

Charge  to  this  account  the  salaries  of  bookkeepers,  cashiers, 
receivers,  paymasters,  stenographers,  clerks  employed  in  counting 
cash,  tickets  and  transfers,  and  all  other  clerks  employed  in  the 
general  office  or  elsewhere. 

ACCOUNT  NO.  27— PRINTING  AND  STATIONERY 
Charge  to  this  account  all  expenditures  for  printing,  stationery 

and  stationery  supplies,  except  as  hereinafter  provided. 
The  cost  of  printing  transfers  and  tickets  should  be  charged  to 

account  No.  22. 
The  cost  of  printing  briefs  and  other  legal  papers  should  be 

charged  to  account  No.  34  or  35. 
The  cost  of  printing  signs,  posters  and  other  advertising  matter 

should  be  charged  to  account  No.  31. 
The  following  is  a  list  of  some  of  the  items  chargeable  to  this 

account: 
Paper  cutters. 
Paper  fasteners. Paper  files. 
Paper  weights. Pencils. 
Pencil  erasers. Pens. 
Penholders. 
Pen  racks. Pins. 

Printing  (except  printing  charged  to accounts  Nos.  22,  31,  34,  35). 
Rubber  bands. Rubber  stamps. Rulers. 

Scrap  books. 
Sealing  wax. Seals. 
Shears. 
Shipping  tags. 
Shipping  tickets. Short-hand  books. 
Sponges. Sponge  cups. 
Tissue  (impression)  paper. 

Typewriters. Typewriter  supplies. Twine. 
Waste  baskets. 
Wrapping  paper. 

Arm  rests. 
Binders. Blanks. 
Blank  books. 
Blotters. 
Blotting  paper. 
Carbon  paper. Coin  bags. 

Copy  (impression)  books. 
Copying  brushes. Dating  stamps. Envelopes. 

Eyelets. 
Eyelet  punches. Erasers. 
Hektographs. Indexes. Ink. 
Ink  stands. 
Ink  erasers. 
Letter  presses. 
Mechanical  calculators. 
Mimeographs. Money  tags. 
Money  wrappers. 
Mucilage  and  brushes. Numbering  stamps. 
Oil  paper. 
Paper  (all  kinds). 
Paper  baskets. Paper  clips. 

ACCOUNT  NO.  28. — MISCELLANEOUS  OFFICE  EXPENSES 

Charge  to  this  account  the  cost  of  office  supplies,  repairs  and 
renewals  of  office  furniture,  wages  of  janitors,  porters  and  mes- 

sengers, and  all  other  office  expenses. 
The  cost  of  printing,  stationery  and  stationery  supplies  should 

be  charged  to  account  No.  27,  except  as  otherwise  provided. 
Following  is  a  list  of  some  of  the  items  chargeable  to  this 

account: 
Brooms. Brushes. 
Buckets. 
Chamois  skins. Dusters. 
Fuel. Ice. 
Internal  revenue  stamps. 
Light. Mops. 

ACCOUNT  NO.  29. — STORE-ROOM  EXPENSES 
Charge  to  this  account  all  salaries  and  expenses  in  connection 

with  store  rooms,  including  cost  of  sending  material  and  supplies 

Newspapers. Periodicals. Postage. 
Soap. 

Sponges. Sprinkling  cans. Towels. Towel  service. 
Water. 
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from  general  store  room  to  branch  store  rooms,  and  the  collecting 
of  scrap  material. 

ACCOUNT  NO.  30. — STABLE  EXPENSES 
Charge  to  this  account  the  cost  of  feed,  keep  and  shoeing  of 

horses,  replacing  horses  lost  by  death  or  worn  out  in  service,  de- 
preciation in  value  of  horses,  and  all  other  stable  expenses. 

This  account  should  include  the  stable  expenses  of  all  horses, 
regardless  of  where  they  are  used. 

Repairs  and  renewals  of  harness  and  vehicles  should  be  charged 
to  account  No.  8. 

Following  is  a  list  of  some  of  the  items  chargeable  to  this 
account: 
Bedding. 
Blankets. 
Brooms. 
Brushes. 
Buckets. 
Chamois  skins. 
Curry  combs. Dusters. 
Feed. 
Fire  buckets. 
Fire  extinguishers. 
Fuel. 
Horseshoers,  wages  of. 

Horseshoeing  supplies. 
Horseshoeing   (by  contract). Hose. 
Hostlers,  wages  of. Ice. 
Light. Medicine. 
Salt. 
Sponges. Sprinkling  cans. Stablemen,  wages  of. 
Veterinarian  (salary  or  fees). Water. 

ACCOUNT  NO.  31. — ADVERTISING  AND  ATTRACTIONS 
Charge  to  this  account  the  cost  of  advertising  of  every  descrip- 

tion, including  printing  handbills,  dodgers,  posters,  folders,  etc.; 
net  expense  of  music,  parks,  park  properties  and  resorts  (after 
deducting  all  income  from  admittance  fees,  sale  of  privileges,  etc.). 
and  all  donations  made  and  other  expenses  incurred  for  the  pur- 

pose of  attracting  travel. 

ACCOUNT  NO.  32. — MISCELLANEOUS  GENERAL  EXPENSES 
Charge  to  this  account  the  cost  of  public  telephone  service, 

maintaining  and  operating  private  telephone  system,  telegrams, 
subscriptions  and  donations  (except  those  provided  for  in  account 
No.  31),  traveling  expenses  of  general  officers  and  others  con- 

nected with  general  office,  and  contingent  expenses  connected 
with  the  general  management  not  otherwise  provided  for. 

ACCOUNT  NO.  33. — DAMAGES 
Charge  to  this  account  all  expenditures  on  account  of  property 

damaged  and  persons  killed  or  injured,  salaries  and  expenses  of 
claim  agents,  investigators,  adjusters  and  others  engaged  in  the 
investigation  of  accidents  and  adjustment  of  claims,  salaries,  fees 
and  expenses  of  surgeons  and  doctors,  nursing,  hospital  attend- 

ance, medical  and  surgical  supplies,  fees  and  expenses  of  coroners 
and  undertakers,  fees  of  witnesses  and  others,  except  lawyers'  fees 
and  court  costs  and  expenses. 

Following  is  a  list  of  some  of  the  items  chargeable  to  this 
account: 
Accident  insurance  premiums. 
Adjusters'  expenses. 
Adjusters'  salaries. 
Claim  agents'  expenses. 
Claim  agents'  salaries. 
Coroners'  fees  and  expenses. Damage  claims  for  ejectment  from 

cars. 
Damage  claims  for  electrolysis. 
D;image  claims  for  horses  killed  or 
injured. 

Damage  claims  for  persons  killed  or 
injured. 

Damage  claims   for  property  dam- 
aged. 

Damage  claims  for  wagons  or  vehi- cles damaged. 
Doctors'  expenses. 

Doctors'  fees  or  salaries. Funeral  expenses. 
Hospital  expenses. 
Investigators'  expenses. 
Investigators'  salaries. Medical  supplies. 
Nurses'  expenses. 
Nurses'  fees. Premiums   for  accident 
Surgeons'  expenses. 
Surgeons'  fees. 
Surgeons'  salaries. Surgical  supplies. 
Undertakers'  expenses. 
Undertakers'  fees. 
Witnesses'  expenses. 
Witnesses'  fees. 

insurance. 

ACCOUNT  NO.  34. — LEGAL  EXPENSES  IN  CONNECTION  WITH  DAMAGES 
Charge  to  this  account  all  legal  expenses  incurred  in  connection 

I  with  the  defense  or  settlement  of  damage  claims. 
The  compensation  of  the  general  solicitor  or  counsel  and  other 

attorneys  engaged  partly  in  the  defense  and  settlement  of  damage 
suits  and  partly  in  other  legal  work  should  be  apportioned  be- 

tween this  account  and  account  No.  35. 
The  term  "legal  expenses"  should  be  understood  to  include  the 

salary  of  general  solicitor  or  counsel,  salaries,  fees  and  expenses  of 
attorneys,  fees  of  court  stenographers,  unless  included  in  court 
costs,  cost  of  law  books,  printing  of  briefs,  court  records  and  other 
papers,  court  costs,  expenses  connected  with  taking  depositions, 
and  all  other  court  expenses. 

ACCOUNT  NO.   35. — OTHER  LEGAL  EXPENSES 
Charge  to  this  account  all  legal  expenses  except  those  incurred 

in  connection  with  the  defense  or  settlement  of  damage  claims. 
The  compensation  of  the  general  solicitor  or  counsel  and  other 

attorneys  engaged  partly  in  the  defense  and  settlement  of  damage 
suits  and  partly  in  other  legal  work  should  be  apportioned  be- 

tween this  account  and  account  No.  34. 
ACCOUNT  NO.  36. — RENT  OF  LAND  AND  BUILDINGS 

Charge  to  this  account  all  rents  paid  for  land  and  buildings  used 
in  the  operation  of  the  road. 

ACCOUNT  NO.  37. — RENT  OF  TRACKS  AND  TERMINALS 
Charge  to  this  account  all  rents  paid  for  tracks  and  terminals, 

bridge  rentals  and  tolls. 
The  word  "terminals"  is  not  meant  to  refer  to  depots,  car  houses 

or  other  buildings  at  the  terminus  of  the  road.  Rents  for  these 
should  be  charged  to  account  No.  36. 

ACCOUNT  NO.  38. — INSURANCE 
Charge  to  this  account  the  cost  of  fire  and  boiler  insurance. 

ACCOUNT  NO.  39- — TAXES 
Charge  to  this  account  taxes  on  real  and  personal  property  used 

in  the  operation  of  the  road,  track  taxes,  franchise  taxes,  taxes 
upon  capital  stock,  taxes  upon  gross  earnings,  car  licenses,  and 
other  vehicle  licenses. 

FORMS  OF  MONTHLY  AND  ANNUAL  REPORTS 

MONTHLY  REPORT. — EARNINGS  FROM  OPERATION 
Passenger  receipts     
Chartered  cars     
Freight    
Mail  
Express     

Gross  earnings  from  operation  
Operating  expenses  
Net  earnings  from  operation  

INCOME  FROM  OTHER  SOURCES 
Advertising   
Rent  of  land  and  buildings   
Rent  of  tracks  and  terminals  
Interest  and  dividends  on  securities  owned.  . .  . 
Interest  on  deposits   
Miscellaneous   

Total  income  from  other  sources  
Gross  income   

DEDUCTIONS   FROM  INCOME 
Interest  on  funded  debt  
Interest  on  real  estate  mortgages  
Interest  on  floating  debt  
Rentals  of  leased  lines  
Miscellaneous   

Total  deductions  from  income  
Net  income  

DEDUCTIONS    FROM    NET  INCOME 
Preferred  stock  dividends  
Common  stock  dividends  
Additions  and  betterments  
Sinking  fund   

Total  deductions  from  net  income  
Surplus  for  month   

Surplus  carried  forward  from  last  month,  as  per 
balance  sheet   

Surplus  at  end  of  month,  as  per  general  balance 
sheet   

ANNUAL   REPORT.  EARNINGS   FROM  OPERATION 
Passenger  receipts     
Chartered  cars     
Freight     
Mail  
Express     

Gross  earnings  from  operation  
Operating  expenses   
Net  earnings  from  operation  

INCOME  FROM  OTHER  SOURCES 
Advertising    
Rent  of  land  and  buildings     
Rent  of  tracks  and  terminals    
Interest  and  dividends  on  securities  owned    
Interest  on  deposits     
Miscellaneous     

Total  income  from  other  sources  
Gross  income   

DEDUCTIONS  FROM  INCOME 
Interest  on  funded  debt  
Interest  on  real  estate  mortgages  

Interest  on  floating  debt   '.  Rentals  of  leased  lines  
Miscellaneous   

Total  deductions  from  income   
Net  income  
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DEDUCTIONS  FROM  NET  INCOME 
Preferred  stock  dividends     
Common  stock  dividends    
Additions  and  betterments     
Sinking  hind     

Total  deductions  from  net  income    
Surplus  for  year    

Surplus  carried  forward  from  beginning  of  fiscal 
year,  as  per  balance  sheet    

Surplus  at  close  of  fiscal  year,  as  per  general 
balance  sheet     

REMARKS 
If  deficit  be  shown  in  monthly  or  annual  report,  substitute  the 

word  "deficit"  for  "surplus." 
In  monthly  reports,  the  month's  proportion  of  each  item  under 

"Income  from  Other  Sources,"  "Deductions  from  Income,"  and 
"Deductions  from  Net  Income,"  should  be  debited  or  credited, 
currently,  each  month.  If  the  exact  amount  is  not  known,  it 
should  be  estimated. 

In  monthly  reports,  charge  to  accounts  Nos.  36,  37,  38  and  39, 

respectively,  the  month's  proportion  of  the  total  annual  charge 
for  rent  of  land  and  buildings  used  in  the  operation  of  the  road, 
rent  of  tracks  and  terminals,  insurance  and  taxes,  as  nearly  as  the 
same  can  be  ascertained,  and  not  the  amount  which  may  have 
been  actually  paid  in  the  month. 

If  a  company  conducts  the  business  of  selling  or  renting  ad- 
vertising space  in  its  cars,  instead  of  leasing  the  privilege  so  to  do 

to  someone  else,  the  amount  shown  as  "Income  from  Advertising" 
should  be  the  net  income  from  this  source  after  deducting  all 
expenses  of  conducting  the  business. 
"Income  from  Rent  of  Land  and  Buildings"  refers  to  rents  re- 

ceived from  real  estate  not  used  in  the  operation  of  the  road,  and 
the  amount  shown  in  the  report  should  be  the  net  amount  re- 

ceived after  deducting  all  taxes,  insurance,  water  rents  or  rates, 
cost  of  repairs,  and  other  expenses  connected  with  such  real 
estate. 

Under  "Miscellaneous  Income"  should  be  shown  the  income 
from  sale  of  power  in  excess  of  the  actual  cost  of  producing  the 
power  sold. 
Income  from  the  operation  of  parks,  park  resorts,  or  similar 

propertv.  should  apnear  under  "Miscellaneous  Income."  and  the 
amount  shown  should  be  the  net  amount  received  after  deducting 
all  expenses  connected  with  such  operation. 

If  advertising-  results  in  a  loss,  if  power  is  sold  at  less  than  the 
cost  of  producing  it.  or  if  the  expenses  in  connection  with  real 
estate  not  used  in  the  operation  of  the  road  exceed  the  income 

from  that  source,  the  loss  or  deficit  should  appear  under  "Mis- 
cellaneous Deductions  from  Income." 

Statistics — Their  Use  and  Abuse 

BY  E.  D.  HIBBS 

In  discussing  any  phase  of  accounts  it  is  necessary  to  bear  in 
mind  that  the  duties  of  the  railway  auditor  are  to  see  that  all 
moneys  due  to  the  company  are  promptly  turned  over  to  the 
officer  appointed  as  custodian  of  the  company's  funds,  and  that 
the  source  from  whence  this  money  is  received  should  be  plainly 
indicated;  that  the  disbursements  of  the  company's  moneys,  upon 
proper  authority,  be  so  charged  upon  the  books  of  the  company 
that  each  department  of  the  company's  service  should  bear  its 
proper  proportion  of  the  expense;  that  the  statements  taken  from 
the  books  of  the  company  show  to  the  stockholders  and  bond- 

holders, through  their  board  of  directors,  the  financial  condition 
of  the  company,  the  source  from  which  its  revenue  is  received 
and  the  manner  in  which  it  is  expended;  and  that  the  manager 
or  superintendent  be  furnished  details  of  expense  and  revenue  that 
will  enable  him  to  operate  the  road  economically.  With  these 
points  borne  in  mind,  it  will  be  readily  seen  that  the  compilation 
and  proper  arrangement  of  figures,  commonly  termed  statistics,  so 
as  to  convey  to  the  mind  of  the  party  interested  information 
necessary  for  the  proper  management  of  the  company's  interests, 
must  enter  very  largely  into  the  auditor's  daily  labor. 
A  bald  statement  of  facts,  such  as  are  only  too  frequently  the 

only  information  given  out  from  the  accounting  department,  if 
not  supplemented  by  statistical  information,  will  never  reveal  the 

weak  points  in  a  company's  management.  I  have  never  known 
statistics  to  prove  other  than  valuable  information,  and  frequently 
they  have  been  the  means  of  starting  investigations  leading  to 
economies  that  have  contributed  largely  to  a  company's  financial 
success.  It  is  not  necessary,  however,  to  incorporate  into  a 
report  for  the  benefit  of  stockholders  and  others  outside  of  the 

direct  management  of  affairs  a  mass  of  statistical  information 
that  only  tends  to  mystify  those  not  initiated  into  the 
technical  details  of  management  and  divert  the  mind  from 
the  actual  financial  and  physical  condition  of  the  property  which 
it  is  the  purpose  of  the  report  to  expose.  But  for  the  guidance 
and  information  of  the  superintendent  and  others  directly  in  charge 
of  operations,  etc.,  and  who  are  responsible  for  the  result  of  the 

management  or  mismanagement  of  the  company's  various  in- terests, statistical  information  cannot  be  given  in  too  great  detail. 
Without  opening  the  question  of  which  is  most  desirable  as 

a  basis  for  comparison  "per  passenger  carried,"  or  "per  car-mile 
run,"  I  cannot  conceive  how  a  superintendent  in  charge  of  a 
division  can  possibly  be  in  possession  of  the  necessary  information 
to  intelligently  operate  his  lines  without  the  knowledge  con- 

veyed to  him  by  this  means.  In  addition  to  this,  the  general 
superintendent  or  manager  should  have  for  his  information  in 
making  comparisons  with  other  lines  as  to  cost  of  operating,  the 
physical  characteristics  of  the  different  lines  comprising  the  sys- 

tem of  which  he  is  in  charge — curves,  grades,  congestion  of  street 
through  which  they  run,  etc.  The  engineer  in  charge  of  power 
houses  should  know  the  number  of  pounds  of  coal  necessary  to 
convert  a  pound  of  water  into  steam,  and  so  on  through  all  the 
ramifications  of  the  system. 
No  accounting  department  is  fulfilling  the  purpose  for  which 

it  was  created  that  does  not  furnish  information  of  this  nature,  and 
it  should  be  furnished  in  the  shape  of  statistics  that  will  enable 
each  man  interested  to  comprehend  thoroughly  the  part  he  is 
bearing  in  the  success  of  the  company  to  which  he  is  attached. 

That  the  value  of  statistics  may  not  be  detracted  from  by  in- 
discriminate distribution,  care  should  be  taken  to  place  before 

each  party  in  charge  of  a  certain  line  of  work  the  figures  referring 
to  that  line  of  work  only.  Power-house  statistics  would  have 
no  value  when  placed  in  the  hands  of  a  division  superintendent 
whose  duties  have  no  connection  with  the  operation  of  the  power 
house,  and  platform  or  car  house  expenses  convey  no  information 
when  given  to  an  engineer  in  charge  of  power  houses.  But  on 
the  other  hand,  wattmeter  readings  and  expense  statistics  of  one 
power  station  properly  tabulated  and  compared  with  those  of 
another  station  bring  forcibly  to  the  mind  of  the  man  in  charge 
that  one  station  is  producing  power  at  a  higher  cost  than  the 
other  in  some  particular,  and  he  naturally  seeks  to  remedy  it  to 
the  manifest  better  interest  of  the  company. 

Statistical  information  enters  largely  into  an  intelligent  under- 
standing of  the  earnings  of  lines  on  which  transfers  are  issued 

and  received.  Very  few  roads  give  credit  to  the  line  receiving  a 
transfer  issued  by  a  connecting  or  intersecting  line  of  the  same 
company.  To  points  where  summer  travel  is  very  heavy — reached 
by  a  particular  line  of  cars  receiving  transfers  from  feeder  lines 
and  on  return  trip  passengers  have  the  option  of  returning  home 
from  the  transfer  point  by  more  than  one  line  of  cars,  unless  the 
line  receiving  the  transfer  is  given  a  proportion  of  the  original 
fare,  entailing  a  more  detailed  audit  of  transfer  business  than  is 
practical  with  most  roads — a  statistical  report  of  the  transfer  busi- 

ness is  absolutely  necessary  to  explain  the  difference  in  earnings. 
I  have  in  mind  a  line  on  which  several  summer  resorts  are  located 
that  is  intersected  by  two  belt  lines,  one  of  which  carries  most  of 
the  passengers  to  the  point  of  intersection,  while  in  returning 
passengers  almost  invariably  use  the  other  belt  line.  The  earnings 
of  the  belt  line  carrying  the  passengers  to  the  intersection  and 
receiving  the  original  fare  shows  earnings  of  35  cents  per  car-mile, 
while  the  belt  line  carrying  passengers  from  the  intersecting  point 
and  receiving  the  transfer  shows  earnings  of  26  cents  and  27  cents 
per  car-mile.  The  adjustment  of  the  transfers  so  as  to  give  a  part 
of  the  value  to  the  accepting  line  is  no  doubt  the  most  desirable 
way  to  cover  the  point,  but  a  statement  showing  the  number  of 
transfers  carried  on  each  line  by  car  and  by  trip,  and  the  percent- 

age of  total  passengers  carried  on  transfers,  would  reveal  the 
cause  of  discrepancy  in  earnings. 
The  opinion  is  frequently  expressed  by  persons  connected  with 

large  systems  of  street  railways  that  the  cost  of  placing  statistical 
information  in  the  hands  of  the  parties  to  whom  such  information 
is  of  value,  is  greater  than  would  be  warranted  by  any  benefit 
accruing  to  the  company  from  their  use.  Steam  roads  have  long 
ago  recognized  the  fact  that  the  compilation  of  statistics  is  a 
necessary  expense  connected  with  a  well-organized  accounting  de- 

partment, and  while  it  bears  all  the  odium  attached  to  a  non- 
revenue  producing  department,  the  discontinuance  of  such  in- 

formation is  never  contemplated.  Street  railway  systems  have 
the  prejudices  and  traditions  of  years  to  combat.  Horse  rail- 

roads, as  a  rule,  paid  dividends  to  the  stockholders  and  no  ques- 
tions are  usually  asked  in  such  cases.  But  to-day  the  capital  in- 

vested in  street  railways  is  so  greatly  increased  that  the  earning 
capacity  of  almost  all  systems  have  been  taxed  to  their  fullest 
extent  to  pay  fixed  charges  while  dividends  are  not  yet  in  sight 
Any  agency  that  contributes  to  the  economical  operation  of  a 
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road  is  of  great  importance,  and  street  railway  systems  must 
treat  their  accounting  department  with  liberaJity  to  enable  the 
parties  in  charge  to  aid  in  producing  the  results  for  which  all  are 
laboring. 

Let  me  say  in  conclusion  that,  while  statistics  are  not  of  sulli- 
cient  value  to  occupy  the  first  place  in  the  mind  of  the  auditor, 
they  are  of  such  vast  importance  that  much  more  attention  could 
be  very  safely  given  them  than  is  now  generally  tin-  ease. 

— - 

Car  Mileage,  How  Arrived  at,  and  Its  Use 

BY  A.   H.  FORD 

The  subject  assigned  to  me  is  somewhat  limited  in  its  scope, 
being  statistical  in  its  nature  (as  has  probably  been  shown  by 
Mr.  Mibbs  in  his  paper)  and  for  that  reason  interest  in  its  dis- 

cussion is  limited  to  the  accounting  department,  to  whose  lot  gen 
erally  falls  the  preparation  of  statistics,  and  the  operating  depart- 

ment, which  makes  use  of  the  same  in  determining  the  actual 
status  of  affairs  in  its  control,  or  in  suggesting  needed  economies 
or  improvements,  which  alone  are  demonstrated  by  this  means. 

Executive  officers  and  directors  as  a  rule  do  not  take  the  interest 
they  should  in  the  statistical  information  we  place  in  their  hands 
daily,  weekly  monthly  ami  annually,  at  the  expense  of  careful 
forethought,  great  labor  and  comprehensive  thoroughness.  This 
Information  is  worthy  of  careful  study,  which,  if  bestowed,  would 
"locate  in  many  instances  the  difficulties  which  are  hindering  the 
financial  success  of  some  of  our  systems.  It  is  true  these  gentle- 

men have  other  and  weightier  matters  to  occupy  their  time  and 
attention,  and  our  statements,  therefore,  in  most  cases  find  slight 
appreciation  and  little  study  from  them,  but  the  general  manager 
or  the  head  of  the  ti  asportation  department,  who  carefully  con  - 

siders them,  gets  help  and  many  suggestions  which  assist  him  in 
the  discharge  of  his  responsible  duties. 
The  "car-mile"  with  many  roads  has  become  the  unit  of  calcu- 

lation. This  should  be  the  case  with  all,  as  from  the  showing 
made  from  this  unit  figures  can  be  made  which  will  unerringly 
determine  many  vexing  questions  of  management. 

HOW   ARRIVED  AT 
On  our  system  the  figures  are  arrived  at  in  a  simple  and  satis- 

factory manner. 
Our  engineer,  who  has  accurately  measured  each  route,  makes 

of  it  a  blue  print  diagram,  which  shows  distances  between  termini, 
crossovers  and  connecting  points,  and  which  is  framed  and  hung 
over  the  desk  in  the  conductors'  room  at  the  station. 

The  conductor  is  required  to  note  on  trip  sheet  the  points  from 
and  to  for  first  half  of  first  trip  and  last  half  of  last  trip,  so  that 
the  exact  movement  of  his  car  can  be  determined.  To  note  the 

number  of  full  trips  made  and  calculate  the  mileage  for  his  day's 
run.  They  are  generally  correct  in  their  figures,  and  with  the  at- 

tention given  them  by  the  accounting  department  soon  become 
accurate  in  their  calculations.  This  mileage  is  carefully  checked 
by  a  clerk  familiar  with  runs,  distances,  etc.,  and  becomes  a  part 

of  the  statistical  record  of  the  company's  business.  The  station 
foreman  also  enters  the  total  mileage  daily  for  each  car  upon  a 
monthly  statement,  which,  when  completed,  is  sent  to  the  superin- 
tendent. 

ITS  USE 
We  probably  make  a  more  extended  use  of  our  mileage  than 

most  roads,  and,  therefore,  every  effort  is  made  to  insure  correct- 
ness. A  statement  is  made  weekly  and  monthly  for  the  general 

manager,  showing  among  other  things  the  earnings  per  car-mile 
of  each  line  in  the  system,  and  the  average  total,  from  which  he 
can  see  at  a  glance  what  lines  are  not  up  to  the  standard,  and 
and  changes  in  schedules  effecting  headway  and  running  time,  are 
suggested  to  overcome  the  loss.  The  monthly  earnings  and  sta- 

tistics statement  shows  the  earnings  and  operating  expenses  (in 
detail)  per  car-mile,  comparison  being  made  with  previous  year. 
The  monthly  statement  of  mileage  of  cars  prepared  by  station 
foremen  is  used  in  making  up  the  record  showing  the  life  of 
wheels  which  are  contracted  for  under  a  guaranteed  mileage,  of 
trolley  wheels,  motors,  motor  bearings,  gears,  pinions  and  other 
parts  of  the  equipment,  which  record  is  made  the  test  of  the  effi- 

ciency and  economy  of  the  particular  kind  or  design  used.  Our 
power  is  rented,  and  the  basis  of  compensation  is  a  rate  per  car- 
mile.  Our  advertising  contract  is  upon  basis  of  per  car-day  so 
many  miles. 

The  Carrying  of  United  States  Mail  Matter  on  Inter- 
urban  and  Street  Railways 

BY  W.   S.   DIM  MOCK 

During  the  meeting  of  this  honorable  body  at  Niagara  Falls  last 
year  I  had  the  honor  of  making  a  few  remarks  with  a  view  ot 

bringing  about  a  discussion  upon  the  subject  of  electric  railways 
carrying  United  States  mails,  and  while  the  discussion  was  briet 
for  the  want  of  time,  it  was  at  least  the  means  of  getting  the  sub- 

ject before  you  during  this  convention.  The  only  error  the  ex- 
ecutive committee  has  made  is  in  not  giving  this  paper 

to  some  one  with  a  wider  experience  and  more  competent  to  lay 
the  subject  before  you  than  I.  However,  I  consider  it  an  honor 
lor  anyone  to  be  called  upon  to  address  this  convention,  and  a 
duty  which  no  one  can  afford  to  shirk  so  long  as  he  is  a  member 
oj  the  association.  Therefore,  if  in  my  attempt  to  lay  a  few  briei 
statistics  before  you  I  am  able  to  bring  forth  some  good  dis- 

cussions from  the  more  experienced  members,  I  feel  the  result 
will  be  a  benefit  to  the  association  and  electric  railway  earnings  in 

general. There  is  probably  nothing,  or  one  might  say,  no  one  thing  which 
is  of  more  importance  to  the  perfection  of  an  absolutely  satis- 

factory mail  service  than  the  saving  of  time;  the  electric  canceling 
machine  and  the  numerous  contrivances  of  the  manufacturers' 
craft  employed  in  the  handling  of  mail  matter,  all  aim  at  the  one 
end — economy  of  time.  This  is  probably  the  most  potent  argu- 

ment in  favor  of  the  electric  car  service  for  the  transmittal  of  mail 
matter  to  and  from  depots,  sub  and  suburban  stations,  to  the  main 
post  offices.  As  a  general  proposition  the  schedule  time  of  the 
electric  cars  is  absolutely  to  be  depended  on;  experience  has 
demonstrated  that  the  list  of  casualties  likely  to  interfere  with  the 
progress  of  a  car  upon  its  designated  route  is  smaller  than  that 
which  often  hinders  the  wagon  service.  In  the  case  of  the  Omaha 
office,  where  1  have  had  the  best  opportunity  for  observation,  a 
noticeable  gain  is  made  in  the  service  between  Omaha  and  Coun- 

cil Bluffs,  a  distance  of  5  miles,  and  Omaha  and  South  Omaha, 
of  the  same  distance.  Here  the  advantage  is  not  confined  to  the 
saving  of  time,  but  in  the  increased  number  of  dispatches  it  is 
possible  to  make.  The  frequency  and  regularity  of  time  on  the 
electric  cat  lines  makes  it  possible  to  dispatch  mail  matter  from 
one  office  to  another,  or  from  main  office  to  sub-stations,  to  the 
best  possible  advantage,  since  the  time  can  be  regulated  by  the 
dispatching  office  at  will  in  order  to  make  certain  outgoing  trips 
of  carriers,  whom  it  might  be  impossible  to  reach  if  the  regular 
running  time  of  the  regular  mail  trains  must  be  considered,  or  the 
possibility  of  using  the  wagon  service.  Before  the  use  of  the 
car  service  for  this  purpose,  and  when  the  railroad  had  to  be 
depended  on  for  the  transmittal  of  mail  between  Omaha  and  Coun- 

cil Bluffs,  Omaha  business  men  frequently  asserted  that  it  was 
easier  and  more  satisfactory  to  transact  business  by  letter  with 
Chicago  than  with  Council  Bluffs;  almost  as  broad  a  statement 
might  be  made  in  regard  to  South  Omaha.  As  an  example  of  the 
difference  between  the  two  modes  of  service,  the  Denver  fast  mail, 
which  reaches  the  Omaha  office  via  the  electric  cars  at  4:18  P.  M., 
gets  into  the  hands  of  the  city  distributors  from  ten  to  fifteen  min- 

utes sooner  than  when  the  wagons  are  depended  on.  This  means 
the  handling  of  an  immense  number  of  letters  which  reach  the 
carriers  in  time  to  be  taken  out  on  their  last  afternoon  trip,  there- 

by being  delivered  to  the  patrons  of  that  office  on  the  afternoon  of 
the  same  day,  instead  of  the  following  morning,  and  preventing  a 
delay  of  something  like  seventeen  hours.  This  great  advantage, 
of  course,  relates  to  letter  mail,  which  is  the  first  to  be  con- 

sidered. The  advantage  is  obvious  if  you  happen  to  be  in  a  posi- 
tion to  observe  the  difference  in  time  when  the  letters  are  con- 

veyed by  the  cars,  as  contrasted  with  that  at  which  the  wagons 
deliver  the  papers  brought  by  the  same  train.  In  the  interim  be- 

tween the  two  deliveries  the  letters  have  been  tossed  on  the  table, 
back  stamped,  and  have  found  their  way  into  the  deft  hands  of  the 
distributors  and  are  being  rapidly  thrown  to  their  ultimate  desti- 
nation. 

One  can  only  realize  the  vast  importance  of  ten  or  fifteen  min- 
utes under  certain  conditions  when  he  has  missed  a  train  by  five 

minutes,  or  realise  what  can  be  accomplished  in  the  same  time 
after  he  has  watched  the  distributing  of  a  fast  mail;  what  hours 
and  days  are  to  man,  moments  are  to  letters.  A  clerk  in  the 

Omaha  office  said  to  me  recently:  "The  return  to  wagon  service 
from  the  electric  car  system  would  be  a  plunge  backward  into  the 

dark  ages,  which  I  trust  we  will  never  experience."  Mailing  clerks and  distributors  alike  are  unanimous  and  even  enthusiastic  in  their 
commendation  of  the  electric  cars  as  a  means  of  transit  for  mail 
matters,  so  far  as  I  am  advised.  Where  sub-stations  are  supplied 
from  a  main  office,  the  advantage  of  the  cars  admits  of  no  ques- 
t:on;  the  time  saved  in  the  actual  transmission  of  the  mail  to  and 
from  is  about  one-half,  so  that  where  carrier  service  enters  in  as  a 
means  to  be  considered  the  patrons  of  the  outlying  districts  are 
given  an  immeasurably  better  and  more  satisfactory  service. 
When  this  great  system  shall  be  utilized  everywhere  for  the  col- 

lection of  mails  over  the  cities,  when  the  actual  labor  of  "work- 
ing" and  touting  of  the  mail  shall  be  performed  on  the  postal 

electric  cars  as  they  thread  their  way  through  the  very  heart  of 
commerce,  and  a  letter  finds  its  way  yet  warm  from  the  hands  of 
the  writer  to  the  depths  of  the  mail  pouch,  then  it  will  seem  as  if 
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system  could  reach  no  higher  pinnacle  oi  development,  unless, 
indeed,  we  learn  to  transmit  mail  sacks  by  the  very  lightnings  of 
jove. 

Again  I  wish  to  make  another  comparison  of  time  saved  by 
using  the  electric  railways  to  carry  mails.  Before  the  electric  line 
between  Omaha  and  Council  Bluffs  undertook  to  handle  the  mails 
between  these  cities  the  mails  left  the  main  post  office  by  wagon, 
and  were  conveyed  to  the  depot  of  the  Union  Pacific  Railway, 
which  is  a  distance  of  one  mile  in  Omaha  and  1.8  miles  in  Council 
Bluffs,  where  they  were  then  conveyed  by  train  across  the  river, 
a  distance  of  5  miles.  The  Union  Pacific  at  this  time  had  about 
eleven  trains  in  twenty-four  hours,  and  part  of  these  trains  at  night, 
after  business  hours  were  over  for  the  day,  thereby  making  the 
mail  service  so  very  unsatisfactory  that  the  public  began  to  clamor 
for  the  mail  to  be  carried  by  the  electric  railway  from  the  time  the 
road  was  open.  We  finally  made  a  contract  with  the  Government 
to  carry  the  mails  between  the  two  cities,  and  the  public  discov- 

ered at  once  that  we  were  transporting  these  same  mails  from 
Council  Bluffs  to  Omaha  in  the  same  time  that  it  formerly  took 

to  deliver  the  mad  by  wagon  from  the  Council  Bluffs'  post  office 
to  the  Council  Bluffs'  depot,  thus  saving  the  time  consumed  by the  Union  Pacific  train  between  the  cities  and  time  consumed  by 
wagon  from  depot  to  post  office  in  Omaha.  In  fact,  the  mail  was 
probably  in  the  hands  of  its  owners  and  answered  in  some  cases 
long  before  it  had  crossed  the  river  by  the  old  route.  Or  a  man 
could  mat!  his  letter  in  Council  Bluffs,  walk  to  Omaha  and  wait 
for  its  delivery  under  the  old  system,  while  the  new  route  makes 
it  possible  for  hi  111  to  mail  a  letter  when  he  goes  to  his  office  in 
the  morning  and  get  his  answer  by  noon.  No  doubt  an  investi- 

gation would  prove  the  same  conditions  exist  in  nearly  every 
Slate  in  the  Union  at  hundreds  of  places.  This  being  true,  we 
have  shown  the  value  of  the  service. 
Now  let  us  investigate  the  compensation.  After  it  was  dis- 

covered that  the  electric  railways  could  handle  the  mails  with  so 
much  satisfaction  to  all  concerned  the  managers  of  the  railways 
thought  they  saw  a  great  protection  during  strikes,  etc.,  in  the 
Government,  and  were  ready  to  carry  the  mails  at  most  any  price, 
but  1  believe  experience  has  taught  us,  through  some  of  the 
strikes  in  the  East,  that  they  did  not  find  the  protection  antici- 

pated. The  electric  railway  managers  were  figuring  on  the  basis 

o,"  what  the  Government  had  done  for  the  steam  roads  during such  troubles,  and.  while  seemingly  the  comparison  was  a  good 
one,  it  was  erroneous  from  the  fact  that  a  mail  car  could  be  at- 

tached to  an  engine  hauling  ten  or  fifteen  coaches  of  passengers, 
and  this  one  train  would  perhaps  clear  up  the  traffic  for  hours, 
while  with  the  electric  roads,  where  the  headway  is  anywhere  from 
two  to  five  minutes  in  large  cities,  where  strikes  are  liable  to 
occur,  one  train  carrying  the  mail,  which  the  Government  would 
protect,  would  make  no  more  impression  upon  a  congested  travel 
than  would  one  drop  of  water  in  the  ocean.  It  can  be  shown, 
therefore,  that  the  only  benefit  received  by  the  companies  for  car- 

rying the  mails  on  street  and  interurban  railways  is  the  compensa- 
tion allowed  by  the  Government  for  the  same;  hence  the  railways 

should  work  with  an  end  in  view  to  make  this  compensation 
enough  to  justify  them  in  looking  upon  the  carrying  of  mails  as  a 
profitable  earning,  and  one  which  should  receive  their  careful  at- 

tention. It  is  true  the  Government  has  made  some  effort  to 
arrive  at  the  cost  of  carrying  the  mails,  but  in  doing  so,  if  you  will 
read  the  report  of  the  committee  to  the  Postmaster  General  under 
date  of  June  25,  1896,  which  the  Government  of  Washington  will 
furnish  you  upon  request,  and  which  contains  a  great  deal  of  val- 

uable information,  you  will  see  the  report  treats  mostly  upon 
finding  out  what  expense  the  railways  are  put  to  in  handling  the 
mail,  and  not  upon  how  much  the  value  of  the  same  is  to  the  pub- 

lic. This  report  makes  an  allowance  of  three  cents  per  mile  for 
carrying  pouches  upon  electric  trains,  while  in  the  same  report 
they  state:  "the  closed  pouches  upon  the  street  cars  should  be 
compared  with  the  Star  Service,  which  it  replaces,"  and  in  the 
same  breath  the  Government  states:  "the  Star  Route  service  costs 
4.94  cents  per  mile."  Thus  they  recommend  three  cents  per  mile only  for  the  electric  service  with  its  increased  speed  and  more 
prompt  and  reliable  handling,  in  fact,  a  superior  service  in  every 
sense  of  the  word.  Following  this  statement  they  also  say:  "it 
is  gratifying  to  report  the  improved  service  will  not  materially  in- 

crease the  expenditures  of  the  Post  Office  Department."  Why? Because  we,  the  managers,  have  allowed  them  to  dictate  to  us  what 
we  should  have  dictated  to  them,  and  they  offer  us  for  a  better 
service  less  than  they  have  paid  for  the  same  service  by  wagon, 
simply  on  the  grounds  that  said  service  costs  us  but  little,  if  any- 

thing; yet  in  figuring  what  it  costs  us  they  do  not  take  into  consid- 
eration, as  a  rule,  any  expenses  for  damages,  general  expenses 

and  especially  fixed  charges. 
Where  the  regulation  wagon  service  in  various  cities  is  costing 

the  Government  15.7  cents  per  mile  traveled  they  only  offer  the 
electric  companies  16  cents  per  mile  for  a  16-ft.  car,  and  at  the 

same  time  claim  the  service  should  he  far  superior,  and  that  the 
car  will  take  care  of  the  natural  increase  for  years  to  come.  Does 
il  not  look  unreasonable  for  them  to  dictate  to  the  railway  com- 

panies such  terms  when  the  service  is  so  much  superior  to  the 
wagon  service?  Why,  in  Council  Bluffs,  they  pay  more  for  the 
wagon  service  to  haul  the  mails  to  and  from  the  depot,  a 
distance  of  1  8-10  miles,  than  they  pay  the  steam  road  for 
hauling  it  from  Council  Bluffs  to  Omaha.  Why?  Simply  be- 

cause the  steam  roads  are  post  roads  and  compelled  to  carry  the 
mails  as  the  Government  dictates,  while  in  the  wagon  route  they 
are  dealing  with  an  individual,  and  it  is  impossible  for  them  to 
make  a  contract  for  any  such  unreasonable  terms. 
When  the  Omaha  &  Council  Bluffs  Railway  &  Bridge  Company 

first  closed  the  contract  with  the  Government  for  carrying  mails 
between  Omaha  and  Council  Bluffs  the  Government  allowed  this 
company  one  hundred  dollars  per  month,  and  was  satisfied  it  was 
getting  value  received  until  other  electric  roads  commenced  to 
carry  the  mails  more  for  protection  than  revenue.  The  Govern- 

ment then  immediately  took  advantage  of  the  time  and  oppor- 
tunity to  make  an  investigation,  of  --which  the  report  of  June,  1896, 

was  the  result,  which  reduced  our  compensation  to  fifty  dollars 
for  nearly  the  same  service.  Had  the  American  Street  Railway 
Association  handled  this  matter  in  the  past,  as  general  managers 
and  passenger  agents  of  steam  roads  handle  their  affairs,  the  re- 

sult of  the  Government  committee's  investigation  would  have been  different. 

No  doubt  the  companies  spoken  of  in  the  committee's  report  to 
Postmaster-General  Wilson,  under  date  of  June  25,  1896,  as  giving 
information  as  to  the  cost  of  carrying  mails  and  operating  mail 
cars,  have  since  learned  through  experience  that  their  estimates 
were  entirely  too  low,  although  given  in  good  faith  at  the  time. 
The  Chicago  City  Railway  states  that  the  revenue  derived  for 
running  mail  cars  barely  pays  the  expenses.  Nearly  every  man- 

ager with  whom  I  have  communicated  is  dissatisfied  with  the  re- 
muneration. And  here  allow  me  to  add  that  the  running  of  mail 

cars  in  large  cities  like  New  York  and  Chicago  is  of  vastly  more 
importance  to  the  Government  than  they  are  willing  to  admit. 
On  the  other  hand,  to  run  these  cars  on  regular  trains  is  annoy- 

ing to  the  passengers,  from  the  fact  that  where  they  are  supposed 
to  stop  at  sub-stations,  connecting  points,  etc.,  the  passengers  are 
annoyed  by  the  wait  of  a  minute  or  so.  The  result  is  the  car  is 
run  as  a  special  exclusively  for  mail,  making  it  more  costly  to 
operate,  and  yet  ihe  Government  is  basing  the  compensation  upon 
the  same  basis  as  postal  cars  for  steam  roads,  and  we,  as  managers 
of  electric  toads,  are  allowing  it  to  be  done  with  all  statistics  before 
us  to  prove  that  the  steam  roads  are  not  securing  the  remuneration 
they  should.  To  prove  this  I  respectfully  refer  you  to  some  excel- 

lent articles  in  detail  upon  this  particular  subject  in  the  "Railway 
Age,"  published  at  Chicago,  Dec.  31,  1897,  and  March  11,  May 
20  and  27,  1898.  It  would  be  worth  the  time  of  any  member  of 
this  association  to  procure  and  digest  the  articles  referred  to,  as 
time  would  not  permit  of  repeating  theni  in  full  here.  Congress 
has  already  appointed  two  commissions,  known  as  the  Gardner- 
Hubbard  commission,  of  1877,  and  the  Elmer  commission,  of  1884, 
to  investigate  this  subject.  These  commissions  made  elaborate 
reports,  advocating  increased  pay  based  upon  speed  and  space. 
The  recommendations  were  not  acted  upon  for  the  reason  that  the 
railroad  companies  themselves,  without  extra  pay,  have  been 
found  to  increase  their  speed  and  enlarge  their  space,  and  thus  the 
Government  has  actually  received  these  advantages  under  the 
operation  of  the  law  as  it  stands.  The  steam  roads  had  done 
more  than  their  part,  while  the  Government  took  advantage  of  it 
and  t  cfused  to  act.  The  Government  has  always  been  in  the  posi- 

tion of  a  beggar  legarding  facilities  demanded  of  the  steam  roads 
for  handling  the  mail. 

In  December,  1897,  a  great  cry  went  up  from  Washington  as  to 
how  the  steam  railways  were  swindling  the  Government.  This  led 
to  an  investigation,  and  had  I  time  I  would  like  to  quote  the  re- 

sults of  that  investigation  in  detail.  Suffice  it  to  say  that  this 
charge  was  ably  answered  by  E.  P.  Ripley,  president  of  the  Santa 
Fe  Railway,  and  the  charge  denied  by  the  Chicago  "Times- 
Herald,"  and  the  sum  and  substance  was  that  the  Government  was 
making  thousands  of  dollars  off  of  the  railways  through  the  ar- 

rangements of  only  weighing  mails  every  four  years  and  obtaining 
car  space  unpaid  for.  For  illustration,  in  these  statements  sent  out 
from  Washington  it  was  claimed  that  the  amount  paid  by  the  Gov- 

ernment to  the  Erie  Road  for  the  transportation  of  mails  had  been 
sufficient  to  pay  a  dividend  of  6  per  cent  per  annum  upon  all  the 
stock  of  the  road.  The  stock  of  that  road  is  $150,000,000;  6  per 
cent  per  annum  would  be  $9,000,000;  the  total  mail  pay  of  the 
Erie  Road  is  less  than  $500,000.  Such  statements  as  these  place 
this  matter  in  a  false  light,  and  if,  after  years  of  experience,  the 
steam  roads  are  not  in  a  position  to  obtain  proper  rates  for 
handling  of  mails,  what  will  be  the  condition  of  affairs  between  the 
electric  :aiiways  and  the  Government  if  no  effort  whatever  is  made 
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upon  the  pari  of  the  management  of  electric  railways  to  look  after 
this  matter  now?  1  realize  that  it  is  a  hard  matter  [or  the  Gov- 

ernment to  make  a  Hat  rate  to  cover  all  roads  and  the  local  con- 
ditions pertaining  to  each  road,  hut,  as  they  have  attempted  to  do 

this,  1  claim  that  they  should  have  made  the  rate  Haltering  enough 
to  the  electric  railroads  to  make  them  become  at  least  interested 
in  the  subject,  ami  that  three  cents  per  mile  for  pouch  service,  and 
sixteen  cents  per  mile  for  16-it.  cars,  which  are  fast  becoming 
obsolete  and  replaced  by  cars  from  one-third  to  twice  as  large,  is 
not  enough,  'The  Government  will  n  iturally  tak  •  advantage  ol  the 
larger  cars,  as  they  did  where  advancement  compelled  the  steam 
roads  to  increase  size  of  cars,  speed,  etc.,  hut  I  doubt  il  they  will 
increase  the  compensation  for  electric  roads  or  take  this  question 
into  consideration  when  figuring  on  cost  of  operation. 

It  is  not  for  me  to  say  how  much  we  should  receive,  hut  lor  the 
members  of  the  association  to  take  up  the  subject  by  discussion 
and  work  it  out.  This  class  of  service  is  in  its  infancy;  it  will  grow 
from  year  to  year,  and  after  a  while  he  worth  thousands  of  dollars 
to  us  annually,  and  what  we  do  to-day  and  what  we  neglect  is 
laying  the  foundation  for  the  Government  to  work  upon  in  the 
future.  Then  it  behooves  us  to  be  on  the  alert,  and  lav  the  founda- 

tion of  the  compensation  so  well  that  the  Government  cannot  tear 
it  down  when  the  time  comes  for  them  to  declare  the  electric  rail- 

roads to  be  post  roads,  etc. 
For  the  present  we  are  compelled  to  abide  by  the  appropriation 

of  Congrtss  and  the  rates  made  by  them,  but  the  question  before 
us  is  how  can  matters  be  improved  upon  to  benefit  the  electric 
railways  in  the  future.  This  association  represents  as  many 
millions  of  dollars  of  investment,  1  believe,  as  any  other  body  of 
men  coming  together  each  year  in  this  country.  They  are  men 
whose  power  can  be  felt  in  every  community.  In  unison  there  is 
slrength,  and  if  you  gentlemen  will  take  up  this  subject,  discuss  it 
thoroughly,  and  when  you  have  reached  an  understanding  go 
home  and  lay  the  matter  before  the  Congressmen  from  your  dis- 

trict, convincing  them  of  the  good  the  electric  railways  can  be  to 
the  public  in  carrying  the  mails,  as  well  as  themselves,  to  their 
very  door,  with  promptness,  frequency  and  dispatch,  even  though 
these  homes  may  be  in  the  rural  districts  surrounding  our  cities 
and  towns,  it  will  only  be  a  question  of  time  when  the  influence 
of  these  efforts  is  felt  at  Washington  and  something  more  sub- 

stantial than  glory  and  patriotism  will  be  our  reward  lor  carry- 
ing the  United  States  mails. 

To  What  Extent  Should  Street  Railways  Engage  in 
the  Amusement  Business 

BY  WALTON  H.  HOLMES 

When  I  consented  to  prepare  a  paper  for  this  convention  on  the 

subject  selected  for  me  by  the  executive  committee,  namely,  "To 
What  Extent  Should  Street  Railways  Engage  in  the  Amusement 
Business,"  I  did  so  with  great  reluctance,  knowing  full  well  that  the 
conditions  to  be  met  in  the  numerous  cities  where  street  railways 
are  an  important  public  agency  are  so  widely  different  as  to 
present  a  different  problem  in  almost  every  instance,  and.  except 
from  a  very  broad  view  of  the  subject,  to  render  comparisons  alto- 

gether impossible.  But  in  spite  of  these  inherent  difficulties  of  the 
subject,  I  feel  that  some  general  principles  may  be  extracted  from 
street  railway  experience  which  may  be  advantageously  employed 
in  correctly  solving  a  problem  which  must  arise  in  nearly  every 
locality  where  street  railways  exist.  I  have  not  hesitated  to  ask 
for  the  experience  of  others,  and  I  beg  to  acknowledge,  in  the 
outset,  the  many  valuable  responses  which  I  have  received  from 
street  railway  managers  for  whose  judgment  I  entertain  the  high- 

est respect. 
Street  railways  are  peculiarly  an  urban  agency.  They  were 

born  of  the  wants  and  convenience  of  a  city  population,  and  the 
development  and  growth  of  travel  are  so  closely  associated  with 
the  growth  and  prosperity  of  the  municipality  that  street  railway 
managers  can  never  be  too  zealous  and  active  in  evety  public  en- 

terprise which  is  designed  and  well  calculated  to  stimulate  munic- 
ipal expansion  and  civic  pride  among  its  citizens.  This  is  notably 

an  age  of  progress  in  every  line  and  in  all  directions.  The  ideal 
city  of  a  few  years  ago  is  no  longer  considered  adequate  in  its 
appointments  for  the  welfare  of  its  inhabitants.  Every  up-to-date 
city  in  the  land  has  come  to  acknowledge  that  it  owes  a  larger  duty 
to  those  who  live  within  its  boundaries  than  merely  to  afford  police 
and  fire  protection.  The  comfort  and  pleasure  of  its  inhabitants 
must  now  also  be  considered  and  looked  after,  and  this  tendency 
and  demand  of  the  age  have  crystallized  and  taken  form  in  provid- 

ing parks  and  squares  for  the  comfort,  pleasure  and  entertain- 
ment of  the  great  body  of  the  people  and  drives  and  boulevards 

for  those  who  are  more  favored  in  the  distribution  of  worldly 
goods.    These  public  pleasure  resorts  are  an  important  factor  in 

the  question  under  discussion.  Wherever  established.  thev  are 
preferred  by  the  people,  who  justly  regard  themselves  as  pro- 

prietors, and  hence  it  is  that  many  street  railway  companies  which 
undertook  to  supply  an  obv  ious  public  want  111  this  direction  a  few 
years  ago.  have  found  this  particular  occupation  gone  and  only 
a  small  number  of  the  important  systems  of  the  country  any  longer 
maintain  these  parks.    The  demand  has  regulated  the  supply. 

But  the  street  railways  have  a  great  and  peculiar  interest  in  these 
public  park's.  It  is  our  mission,  as  a  public  agency,  to  render 
them  as  accessible  and  useful  to  the  people  as  possible;  and  to 
this  end  it  must  he  apparent  that  by  a  reasonable  expenditure  of 
money  toward  the  amusement  and  entertainment  of  the  people  in 
their  own  resorts,  street  railway  travel  can  be  stimulated  and  the 
health  and  welfare  of  the  community  greatly  promoted  at  the  same 
time.  Results  are  more  easily  obtained  by  encouraging  a  natural 
tendency  of  the  kind  referred  to  than  by  efforts  to  entirely  create 
business  through  independent  and  artificial  means.  With  rare  ex- 

ceptions, commissioners  of  these  public  parks  look  upon  them  as 
the  inheritance  of  the  people,  and  regard  it  as  a  solemn  duty  to 
encourage  the  efforts  of  the  street  railways  to  render  them  as 
accessible  and  pleasant  for  the  inhabitants  as  possible,  and  are 
only  too  glad  to  have  their  own  endeavors  in  the  same  direction 
supplemented  by  the  street  railways. 

Public  parks  are  usually  numerous  and  scattered  in  different 
localities,  and  in  this  lies  a  great  advantage  to  the  street  railway 
over  the  maintenance  of  a  private  resort  of  its  own.  [11  the  one 
case  travel  becomes  congested  with  the  increased  danger  of  acci- 

dents, and  maintenance  of  a  surplus  amount  of  idle  equipment 
for  a  large  portion  of  the  year,  while  in  the  other,  public  patronage 
is  more  generally  distributed  where  it  naturally  belongs,  and  serves 
to  keep  better  employed  the  standard  equipment  of  the  line  with- 

out much  additional  expense  or  risk. 
With  reference  to  park's  and  similar  resorts,  I  therefore  think 

it  may  fairly  be  deduced  that  street  railways  have  generally  found 
their  maintenance  on  private  account  to  be  ill-advised  and  un- 

profitable, except  in  a  few  localities  where  locations  are  such  as  to 
warrant  more  than  the  ordinary  five-cent  fare,  and  that  the  best 
results  are  to  be  secured  by  intelligent  aid  of  the  public  municipal 
authorities  in  their  efforts  to  render  their  own  resorts  attractive, 
pleasant  and  entertaining  to  the  great  body  of  the  people.  The 
same  thing  is  obviously  true  with  reference  to  large  buildings  of 
a  quasi  public  character  intended  to  afford  accommodations  and 
facilities  for  conventions,  entertainments  and  exhibitions  on  a 
large  scale.  In  my  judgment,  such  enterprises  when  judiciously 
conceived  and  undertaken,  may  well  receive  substantial  encour- 

agement from  street  railways  to  an  extent  which  would  warrant 
representation  being  accorded  to  them  on  the  board  of  managers. 
I  consider  such  representation  important  in  the  interest  of  the 
public  as  well  as  of  the  street  railway,  because  both  have  an  ap- 

parent and  common  interest  in  keeping  the  price  of  admission  to 
such  buildings  down  to  a  figure  which  will  keep  them  always 
popular  in  fact  as  well  as  in  name,  and  so  a  stimulant  of  travel 
on  the  street  railroad. 

Street  railways  have  seldom  undertaken  to  foster  other  than  out- 
of-door  amusements,  and  these  are  always  attended  by  the  risk 
of  bad  or  unseasonable  weather  and  the  like,  which  frequently 
entails  heavy  loss.  Cars  must  be  accumulated  in  large  numbers 
where  such  attractions  are  being  presented  in  order  to  take  the 
people  away  at  the  proper  time,  thus  greatlv  increasing  the  cost 
of  car  service,  and  some  times  necessarily  retarding  the  tide  of 
tegular  travel  at  other  places  with  the  attendant  loss.  Such  enter- 

prises frequently  engross  much  valuable  time  of  the  chief  man- 
aging officers  which  would  otherwise  be  expended  in  other  direc- 
tions. These  and  kindred  considerations  which  will  readily  occur 

to  the  experienced  railway  manager  are  very  potent  reasons  why 
the  companies  should  not  themselves  engage  in  the  amusement 
business.  Many  of  these  things  are  impossible  to  estimate  in 
dollars  and  cents,  and  so  it  is  that  street  railways  are  every  day 
coming  to  realize  more  and  more  forcibly  that  the  business  to  be 
relied  on  for  profits  is  that  which  follows  the  natural  channels,  and 
can  be  handled  in  the  usual  and  ordinary  way. 

I  need  hardly  say  that  some  of  our  large  cities  have  reached  a 
point  where  the  ideas  advanced  in  this  paper  have  no  practical 
application.  With  some  of  them,  the  problem  is  not  how  to  create 
or  stimulate  travel,  but  rather  how  to  best  handle  and  take  care  of 
the  patronage  which  is  already  at  hand.  Then  again,  there  are 
many  small  cities  which  have  not  yet  attained  to  that  important 
rank'  which  justifies  the  public  authorities  in  undertaking  to  pro- 

vide for  the  pleasure  and  amusement  of  the  people  at  large. 
Street  railawys  thus  located  have  frequently  found  it  profitable  in 
a  degree  to  supply  this  want  on  their  own  account,  and  to  them 
the  views  here  presented  are  likewise  of  little  practical  importance. 
I  have  considered  more  particularly  that  large  class  of  cities 
which  occupy  the  middle  ground  between  these  two  extremes,  and 
where  it  has  seemed  to  me  there  is  opportunity  for  the  profitable 
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and  practical  application  of  sound  principles  of  street  railway  man- 
agement in  the  particular  case  under  consideration. 

Where  amusements  are  to  be  provided  or  encouraged  at  all.  gen- 
eral experience  shows  that  there  is  little  or  no  difference  of  opinion 

as  to  the  character  of  entertainment  which  ought  to  be  furnished. 
The  view  entertained  is  well  nigh  universal  that  expenditures  in 
this  behalf  should  lie  moderate  in  amount.  The  best  and  most 
satisfactory  results  have  generally  been  obtained  from  such  attrac- 

tions as  novelties  in  the  way  of  music,  like  noted  bands  or  other 
musical  combinations,  vaudeville,  athletic  sports,  baseball  where 
the  city  is  large  enough  to  have  membership  in  an  important 
league  and  to  support  a  first-class  club,  football  and  other  similar 
out-of-door  entertainments. 

In  many  of  the  Southern  and  Western  cities  visitors  are  few  and 
business  comparatively  dull  in  the  summer  season,  with  much  oi 
the  resident  population  sojourning  at  the  seaside  or  in  the  moun- 

tains; and  half-holidays  with  business  houses  generally  closed 
are  by  no  means  infrequent.  This  condition  means  light  travel 
on  street  railwys  unless  some  inducement  outside  of  the  ordinary 
is  offered  to  those  who  have  remained  at  home.  Amusements  and 
entertainments  of  the  kind  to  which  I  have  referred  have  been 
found  to  be  well  adapted  to  this  purpose,  and  m  many  instances 
have  proved  to  be  undoubtedly  profitable  to  the  street  railway. 

It  has  occurred  to  me  that  perhaps  I  may  be  expected  to  say 
something  of  my  personal  experience  extending  over  a  period  of 
many  years,  leaving  my  intelligent  hearers  to  make  such  applica- 

tion of  the  same  to  their  own  conditions  and  environment  as  to 
them  may  seem  advisable.  During  my  service  as  a  street  railroad 
man,  Kansas  City,  where  I  have  always  operated,  has  grown  from 
a  city  of  30,000  to  upwards  of  200,000  inhabitants,  and  consequently 
opportunities  have  been  afforded  me  of  viewing  the  business  in 
a  number  of  varying  stages  of  its  evolution. 

In  the  early  days  we  began  in  a  modest  way  by  providing  a 
small  natural  park  with  music  and  attractions  which  were  nut 
very  expensive.  As  the  city  grew  and  lines  were  extended,  both 
urban  and  suburban,  we  established  and  maintained  for  a  number 
of  years  two  high-class  and  well-improved  parks,  one  being  located 
within  the  city  boundaries  where  it  could  be  reached  for  a  fare 
of  five  cents;  and  the  other  on  a  suburban  connecting  line  where 
the  round  trip  fare  was  fifteen  cents  in  addition  to  the  street  car  fare. 
At  both  of  these  parks  flowers  were  extensively  cultivated  and 
displayed,  and  amusements  of  many  kinds  were  furnished,  such  as 
bathing  beach,  boating,  dancing,  vaudeville,  music,  light  opera, 
balloon  ascensions,  and  the  like.  No  charge  was  ever  made  for 
any  of  these  except  for  the  use  of  bathing  suits  and  boats,  and  a 
small  admission  fee  to  the  light  opera.  In  the  way  of  music,  we 
have  furnished  some  of  the  most  famous  bands  which  have  visited 
this  country,  and  have  frequently  played  so  distinguished  an  artist 
and  soloist  as  SignorLiberati  and  his  band  for  weeks  at  a  time. 
We  have  found  the  public  taste  111  such  matters  capricious,  de- 

manding a  frequent  change  of  programme,  and,  as  time  has  passed, 
a  higher  order  of  entertainment.  On  the  whole,  our  efforts  have 
been  appreciated,  and  the  patronage  has  been  generous,  but  it  is 
difficult  to  say  whether  the  profits  have  been  sufficient  to  justify 
the  immense  amount  of  energy  exerted  in  this  direction,  and  we 
have  finally  altogether  abandoned  the  maintenance  of  any  such 
places  by  the  company.  Two  parks,  one  city  ami  the  other  subur- 

ban, are  still  maintained  by  independent  corporations,  at  which, 
outside  of  boating,  bathing,  etc..  music  has  been  the  only  attraction 
furnished  the  present  season,  except  a  summer  opera  for  entrance 
to  which  a  small  admission  was  charged.  We  pay  these  park  cor- 

porations a  stipulated  sum  for  furnishing  our  patrons  with  the 
free  privileges  of  the  parks.  Meantime  Kansas. City  has  begun 
establishing  its  own  public  parks,  and  as  they  become  sufficiently 
improved  to  be  generally  used,  it  will  be  the  policy  of  our  company 
to  encourage  their  use  by  the  people  in  every  reasonable  and 
legitimate  way. 
We  have  always  given  liberal  financial  support  and  encourage- 

ment to  the  maintenance  of  a  professional  baseball  club,  and  have 
always  found  the  returns  from  this  source  satisfactory  and  I  be- 

lieve profitable. 
Our  company  has  given  liberal  financial  aid  and  encouragement 

to  the  fall  festivities  which  are  of  annual  occurrence  at  Kansas 
City.  They  consist  of  a  night  parade  by  a  local  organization 
known  as  the  "Priests  of  Pallas,"  representing,  by  a  series  of  fan- 

tastic floats,  scenes  from  history  or  mythology  and  a  flower 
parade;  and  grotesque  carnival  parade  in  the  daytime  on  successive 
days,  under  the  auspices  of  the  "Kansas  City  Karnival  Krewe." 
Ir  these  parades,  many  brass  bands  from  the  section  of  country 
tributary  to  Kansas  City  are  employed  to  take  part.  The  festivi- 

ties extend  over  a  period  of  several  days,  and  are  the  means  of 
assembling  a  large  concourse  of  strangers  in  Kansas  City.  They 
are  universally  regarded  as  bringing  much  trade  and  business  to 
the  city,  and  I  am  confident  our  company  makes  no  investment 

in  the  way  of  amusement  and  entertainment  to  the  public  which 
brings  better  returns. 
A  noted  military  chieftain  (General  Hancock)  spoke  of  the 

tariff  question  as  a  local  issue,  and  such,  in  a  large  measure,  I 
have  found  the  subject  assigned  me  for  this  paper;  and  1  can  only 
hope  that  something  of  what  1  have  said  may  prove  to  be  ol  local use  to  mam  ol  you. 

Equipment  and  Maintenance  of  Electric  Cars 

BY  M.  S.  HOPKINS 

\n  ancient  king  of  fable  offered  a  rich  reward  to  the  courtier 

that  could  tell  a  story  that  would  last  forever.  To  him  that  under- 
took it  and  failed  the  price  was  his  head.  Were  this  merry  mon- 

arch living  to-day  he  might  gratify  his  wish  by  asking,  "how  shall 
I  best  manage  my  street  railway?"  and  all  his  newspaper  editors, 
councilmen  and  other  subjects  would  at  once  undertake  the  task, 
for  it  is  a  matter  of  common  knowledge  that  everybody  can 

manage  a  street  railway  much  better  than  it  has  ever  been  man- 

aged. The  modern  king  of  finance  is  daily  asking  this  question  of  his 
hired  subjects,  and  unless  the  answer  is  expressed  in  dividends  the 
story  is  at  an  end  and  the  head  of  the  manager  is  the  penalty  of 
failure.  To  attempt  to  discuss  all  of  the  various  elements  enter- 

ing into  the  composition  of  a  successful  street  railway,  would  be 
a  continued  story,  and  not  within  the  province  of  this  paper. 
What  is  the  best  electric  equipment  to  purchase  and  how  can  it 
Ik-  made  to  render  the  best  service  at  the  least  cost,  is  the  question 
which  daily  confronts  the  street  railway  manager,  and  one  on 
which  he  is  constantly  seeking  advice.  There  can  be  no  answer 
which  is  applicable  to  all  street  railways,  and  no  especial  merit 
is  claimed  for  the  views  set  forth  other  than  that  they  are  the 
result  of  experience  and  born  of  repeated  failures  and  successes. 

CAR  EQUIPMENT 
No  fixed  rule  can  be  laid  down  for  the  selection  of  equipment,  as 

climatic  conditions,  character  of  traffic,  frequency  of  headway, 
conditions  of  roadway,  municipal  regulations  and  grades  are  all 
elements  which  determine  what  the  equipment  may  or  should  be. 

CAR  BODIES 
For  years  car  builders  have  attempted  to  devise  a  car  body  which 

would  be  equally  durable  in  both  summer  and  winter,  but  judging 
from  the  character  of  equipment  now  in  use  on  the  majority  of 
roads,  such  a  car  has  not  yet  been  produced.  The  combination 
car  with  movable  parts  is  not  satisfactory  for  winter  use,  is 
troublesome,  noisy  and  cold,  and  is  lacking  in  many  of  the  essen- 

tial features  of  the  open  car  for  summer  service-.  The  open  cross- 
seat  car  of  the  barge  type,  with  running  boards  on  the  side,  seems 
by  far  the  most  desirable  type  of  car  for  summer  service,  afford- 

ing the  largest  seating  capacity  and  the  best  facilities  for  receiving 
and  discharging  passengers,  which  is  a  great  advantage  in  city 
service.  Considering  all  features,  the  box  car  with  side  seats, 
large  windows,  wide  end  door  to  the  side  of  center,  roomy  plat- 

form and  vestibules  closed  on  one  side,  seems  best  adapted  to  the 
average  condition  of  winter  service.  While  the  vestibule  types 
closed  on  one  side  is  not  so  convenient  for  the  handling  of  large 
crowds,  yet  the  additional  safety  afforded  on  double-track  roads 
should  receive  full  consideration  even  at  the  expense  of  con- 

venience. In  localities  where  winters  are  accompanied  with  snow 
fall  and  freezing  weather,  the  vestibule  affords  protection  to  pas- 

sengers, and  motormen  and  conductors  are  able  to  render  very 
much  more  efficient  service. 

The  long  car  body  seems  to  be  growing  in  favor  with  the  railway 
manager,  due  to  the  comparatively  small  increase  in  operation,  in 
comparison  to  increased  carrying  capacity,  and  its  allowing  of 
the  increase  of  headway  or  decrease  in  number  of  cars  run.  result- 

ing in  a  large  decrease  in  operating  expense  per  passenger  carried. 
The  purchaser  of  car  bodies  should  have  a  clear  conception  of 

the  details  of  car  construction,  and  specifications  should  clearly 
set  forth  the  essential  feature — minor  details  of  interior  finish  and 
decoration  being  left  to  the  manufacturer. 

In  the  construction  of  box-car  bodies,  the  trusses  should  be  as 
deep  as  possible  and  great  care  taken  to  secure  a  perfectly  rigid 
fastening  at  end  of  sill,  as  the  slightest  deflection  throws  an  undue 
strain  on  joints  and  framing  of  car  body. 
Where  side  sills  are  plated  on  outside  with  steel  plates,  all  season 

cracks  should  be  thoroughly  filled  with  a  thick  mixture  of  lead 
and  oil,  and  entire  surface  given  a  heavy  coat  of  oil  paint  before 
plate  is  put  on.  It  is  hardly  necessary  to  say  that  all  joints  should 
be  well  leaded  and  protected  from  moisture.  A  heavy  steel  roof 
rafter  in  one  piece  should  be  put  in  at  every  post,  and  a  saving  in 
maintenance  will  be  made  by  having  platform  floors  of  oak  or 
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maple.  The  trolley  stand  should  be  mounted  on  a  trussed  support, 
which  will  distribute  the  strain  to  the  ends  oi  ear  as  much  as  pos- sible. 

Ash  seems  to  be  almost  universally  used  in  post  and  light  Fram- 
ing of  ears.  This  is  probably  due  to  the  difficulty  in  securing 

the  grade  of  oak  necessary,  the  lighter  weight  of  the  ash  and  the 
greater  ease  with  which  it  is  worked.  In  spite  of  these  difficulties, 
oak  is  far  preferable,  being  stronger  and  more  elastic,  and  will 
give  a  far  longer  life. 

TRUCKS 

Under  the  average  conditions  22-ft.  closed  ear  or  eight  reversi- 
ble seat  open-ear  body  should  be  the  limit  fur  a  single  truck 

Although  there  are  single  trucks  which  will  carry  a  longer  body 
fairly  well,  yet  the  increase  in  maintenance  will  in  most  cases 
warrant  the  use  of  double  trucks.  The  local  conditions  should, 
govern  the  type  of  double  truck  used,  the  bolster  type  in  most 
cases  being  preferable  for  long  cars  on  high  speed,  suburban 
service,  while  for  city  service,  where  heavy  grades  and  quick  starts 
demand  maximum  traction,  and  short  curves  make  it  necessary 
for  the  wheel  to  turn  under  sill,  the  bicycle  type  must  necessarily 
be  used.  This  type  of  truck  is  no  longer  an  experiment,  and 
while  they  possibly  require  more  careful  inspection  and  adjust- 

ment, very  efficient  service  can  be  secured  from  trucks  of  this 
type. 

Trucks  should  be  made  up  ol  a  small  number  o(  parts,  cast  ami 
malleable  pieces  should  be  the  lightest  consistent  with  strength. 
The  springs  should  be  so  arranged  as  to  prevent  oscillation,  and 
give  an  easy  riding  ear  under  all  conditions  from  no  load  to  lull 
load,  and  when  the  style  of  truck  is  of  such  design  as  to  prevent 
the  use  of  an  under  truss,  the  spring  base  must  be  exceptionally 
long  and  the  end  springs  so  arranged  as  to  relieve  the  strain  on  the 
car  sills. 
The  brake  mechanism  should  be  so  designed  that  the  strains 

wdl  be  equally  distributed  on  all  parts  throughout  its  range  of 
movement.  The  pins  should  be  oi  ample  size  to  provide  lor  wear.- 
The  slider  method  of  support  for  brake  beam  will  be  found  more 
satisfactory  than  the  loop  support.  The  minimum  amount  of  fric- 

tion should  exist  between  brake  staff  and  shoe  and  release  springs 
as  light  as  possible. 

ELECTRICAL  EQUIPM  ENT 
In  the  selection  of  the  electrical  equipment  the  mam  point  is  to 

secure  equipment  of  ample  capacity  and  proper  design  for  the 
service  required.  In  a  railway  motor,  the  mechanical  and  elec- 

trical features  which  influence  its  maintenance  should  receive  very 
careful  consideration.  The  bearings  should  be  large  and  lubri- 

cated by  oil  from  below  and  cup  grease  from  above,  and  so  de- 
signed that  the  drip  from  the  bearings  will  fall  outside  of  frame. 

The  armature  should  be  so  constructed  as  to  permit  the  shaft  being- 
pushed  out  without  disturbing  the  commutator  and  winding. 

I  am  glad  to  note  that  the  importance  of  light  weight  and  slow 
peripheral  speed  of  armature  has  been  recognized  in  the  recent 
design  of  railway  motors.  The  inertia  or  flywheel  capacity  of 
the  armature  should  be  the  smallest  possible,  consistent  with  the 
work  required.  Engineers  differ  as  to  the  best  method  of  sus- 

pension. From  a  theoretical  standpoint,  the  cradle  or  side  bar 
suspension  has  the  lead.  The  dead  weight  is  largely  removed 
from  axle,  thereby  eliminating  to  some  extent  the  hammer  blow 
on  rail-joints,  decreasing  the  wear  on  axle  brasses  and  securing 
the  better  alignment  of  gears;  yet,  in  practice,  the  nose  suspension 
is  still  preferred  by  the  writer,  as  the  car  starts  more  smoothly — 
the  weight  of  motor  on  spring  supports  overcoming  the  jerk  and 
quiver  so  common  in  other  methods  of  support.  The  specifica- 

tions for  railway  motors,  as  drawn  up  by  leading  manufacturers 
of  to-day,  amount  to  practically  nothing,  and  would  suggest  that 
the  purchaser  of  motors  in  his  specifications  clearly  define  the 
rating  heat  limit  and  efficiency. 
The  series  parallel  controller  is  in  most  respects  a  satisfactory- 

device,  the  chief  objection  being  the  narrow  range  of  speed  on 
running  notches.  Specifications  for  resistance  should  provide 
that  the  last  two  points  of  resistance  be  of  sufficient  capacity  to 
allow  of  their  continued  use  as  running  notches,  especially  where 
cars  are  operated  in  city  service. 

There  are  several  types  of  magazine  fuse  boxes  or  cutouts  and 
single  cutouts  using  a  special  fuse,  which  possesses  a  number  of 
points  of  merit.  Without  going  into  detail,  it  is  the  opinion  of 
the  writer  that  under  average  conditions  the  standard  magnetic 
blowout  fuse  box,  using  a  link  fuse,  is  preferable. 

Each  car  should  be  equipped  with  a  thoroughly  reliable  light- 
ning arrester.  The  points  to  be  noteVi  in  selecting  this  device  are- 

as follows:  The  kicking  coil  should  always  be  installed;  the  air 
gap  should  lie  as  small  as  possible;  there  should  be  a  positive  and 
quick  device  for  interrupting  the  current  after  discharge,  and  one 
which  wdl  not  be  injured  by  discharge;  there  should  be  a  non-in- 

ductive resistance  in  the  main  circuit:  which  will  limit  the  flow  of 

current  and  thereby  prevent  the  opening  of  the  circuit  breaker  at 
the  station  when  several  arresters  operate  at  the  same  time. 

One  of  the  most  puzzling  problems  brought  before  the  manager 

to-day  is  the  amount  which  should  be  expended  in  the  main- 
tenance oi  old  equipment  before  it  should  be  replaced  by  new.  To 

the  average  master  mechanic  this  would  seem  a  simple  problem 
of  making  a  careful  estimate  of  the  difference  in  cost  oi  main- 

tenance of  the  old  and  new  equipment,  due  consideration  being 
given  to  the  interest  on  money  invested  in  new  equipment  and  its 
increased  efficiency.  Still,  after  the  master  mechanic  has  con- 

clusively shown  that  by  putting  in  new  equipment  a  marked  sav- 
ing can  be  made  in  cost  of  operation,  the  manager  has  to  con- 

sider the  financial  condition  of  the  property,  the  advisability  ol 
increasing  the  inv  estment,  the  possibility  of  doing  so,  and  whether 
there  are  not  other  departments  of  the  road  where  a  greater  sav- 

ing can  be  made  by  increasing  the  investment.  One  should  go 
slow  in  putting  in  new  equipment,  as  new  apparatus  may  at  first 
seem  to  lie  void  if  the  main  defects  inherent  in  old  equipment,  yet 

when  put  in  operation,  other  defects  occur  which  under  the  vary- 
ing conditions  may  piove  even  more  disastrous  than  the  old. 

MAINTENANCE  OF  EQUIPMENT 

The  cost  of  maintaining  equipment  depends  on  various  complex 
conditions,  some  of  which  are  beyond  control  of  the  manager, 
and  others  for  which  he  should  be  directly  responsible.  Heavy 
grades,  numerous  railway  crossings,  sharp  curves,  dirty  and  un- 
paved  streets,  imperfect  and  poorly  constructed  equipment,  long 
and  severe  winters,  all  affect  cost  of  maintenance  unfavorably 
and  are  beyond  control  of  the  manager.  But  the  character  of 
men  who  operate  the  cars,  the  manner  of  operation,  the  way  in 
which  repairs  are  made,  the  character  of  men  engaged  in  repairs, 
and  the  material  used,  are  the  controllable  elements,  and  in  most 
instances  the  chjef  features  affecting  maintenance. 

CAKE  OF  EQUIPMENT  IN  CAR  HOUSES 
Generally  one  of  the  following  three  methods  are  used  lor  daily 

inspection  of  car  equipment,  namely:  inspection  of  cars  for  each 
trip,  inspection  of  equipment  at  night  by  motor  inspectors,  in- 

spection of  equipment  during  the  day  by  motor  inspectors  and 
repair  men. 

In  regard  to  the  first  case,  that  of  the  trip  inspection.  1  would 
say  that  in  the  present  degree  of  perfection  attained  by  manu- 

facturers of  railway  equipment,  trip  inspection  should  not  be 
necessary,  and,  excepting  on  interurban  lines  operating  at  high 
speed  over  long  runs,  is  of  doubtful  value.  It  is  expensive,  re- 

quiring the  services  of  an  inspector  who  is  necessarily  a  man  of 
some  ability  for  each  line  of  cars.  The  period  of  time  for  making 
this  inspection  is  necessarily  very  short,  and  the  entire  time  is 
taken  up  in  mere  inspection — little  or  no  opportunity  being  af- 

forded in  which  to  make  repairs. 
In  regard  to  night  inspection,  the  experience  of  the  writer  has 

been  such  as  to  absolutely  condemn  such  a  method  as  expensive, 
slovenly  and  unsatisfactory.  It  is  impossible  to  make  a  thorough 
inspection  of  cars  at  night,  no  matter  how  well  lighted  the  car 
house  may  be,  and  the  efficiency  of  the  work  done  by  the  men  is 
very  far  below  that  oi  the  work  during  the  day.  Therefore,  when 
local  conditions  will  admit,  inspection  of  cars  during  the  day  seems 
by  far  the  most  advantageous. 
We  will  assume  a  car-house  station,  from  which  twenty-five  or 

more  cars  are  operated.  There  is  usually  one  general  foreman 
in  charge  of  this  station.  His  duties  are  chiefly  those  of  the 
transportation  department,  but  he  should  be  a  man  thoroughly 
conversant  with  the  usual  trouble  which  may  occur  in  the  opera- 

tion of  the  equipment,  and  know  how  to  direct  minor  repairs.  It 
would  be  better,  of  course,  if  he  were  able  to  personally  super- 

intend the  actual  work  of  repairs,  but  it  is  usually  very  difficult 
to  find  men  wdio  are  good  mechanics  and  likewise  efficient  in  the 
transportation  department. 

For  making  inspection  and  running  repairs  such  as  should  be 
made  in  car  houses,  it  is  a  safe  rule  to  hav  e  one  man  to  seven  ears. 
It  is  important,  however,  to  have  in  ail  car  stations  a  man  known 
as  chief  inspector  of  that  division,  who  is  thoroughly  conversant 
with  practical  electrical  and  mechanical  matters.  This  chief  in- 

spector should  have  under  his  care  for  inspection  and  repairs 
seven  cars,  and  also  have  direction  and  supervision  of  the  other 
two  repair  men  who  care  for  the  remaining  eighteen  cars. 

It  is  important  that  the  responsibility  for  the  proper  repair  of 
ears  be  definitely  located,  as  nothing  is  so  demoralizing  to  the 
force  of  motor  inspectors  as  to  have  a  case  of  trouble  arise  and  n  >t 
be  able  to  trace  the  responsibility  at  once  to  the  proper  source. 

The  duties  of  these  men  should  be  to  make  a  daily  inspection  of 
every  car  assigned  to  them,  starting  first  with  their  motors,  ex- 

amining the  grease  cups,  the  brushes,  cleaning  the  motors,  ex- 
aming  connections,  etc.  They  should  remove  the  covers  from 
their  controllers  about  once  in  three  days  and  oil  the  cams  very 
lightly  with  vaseline  or  grease,  remove  any  blisters  which  may 
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have  appeared  on  the  contact  points  and  carefully  examine  the 
adjustment  of  contact  fingers.  Too  much  emphasis  cannot  be 
given  to  the  inspection  of  all  brake  rigging,  and  very  thorough 
inspection  should  be  made  daily  from  the  brake-handle  to  the 
brake-shoe,  and  the  brakes  tried  by  inspectors  before  the  car  is 
placed  in  service.  A  broken  brake-chain  or  worn  out  shoe,  a 
broken  brake-clutch  or  a  broken  brake-pin  arc  things  that  should 
never  occur  through  neglect,  and  if  an  accident  of  this  kind  does 
occur,  the  cause  should  be  immediately  traced  and  the  responsi- 

bility located.  Economy  in  maintenance  should  never  be  ex- 
ercised at  the  expense  of  absolute  safety,  and  brake-chains,  pins 

and  shoes  should  be  discarded  long  before  the  danger  point  is 
reached. 

The  general  public  forms  its  opinion  of  maintenance  of  equip- 
ment by  the  little  things  on  the  interior  of  the  car,  such  as  a  screw 

loose  in  the  back,  a  broken  strip  on  the  floor,  loose  register  pulley, 
broken  hand-strap,  broken  glass,  rattling  glass,  and  hundreds  of 
other  little  things  which  make  the  fittings  of  a  car  body.  Repair- 

men and  inspectors  should  be  so  trained  that  in  passing  through 
the  car  on  their  inspection,  they  should  note  any  little  thing  of 
this  kind  at  once,  and  the  rule  should  be  that  they  stop  and  repair 
it  at  once,  for  if  allowed  to  wait  till  some  other  time  the  repair 
is  usually  neglected  entirely. 
The  actual  repair  work  done  by  these  inspectors  should  be  all 

work  possible  to  be  done  without  the  use  of  machine  tools,  or 
which,  if  done  by  them,  will  not  require  the  loss  of  the  car  from 
service  for  a  period  of  more  than  two  hours. 

If  during  this  inspection  the  motor  inspector  discovers  trouble 
which  is  beyond  his  ability  to  repair,  he  should  fill  out  a  repair 
slip  and  send  the  case  with  the  slip  at  once  to  the  repair  shop,  stat- 

ing the  nature  of  the  required  repair,  assuming  that  the  repair 
shop  is  run  as  a  separate  department  from  that  of  the  car  barn. 
If  the  nature  of  the  trouble  is  such  as  not  to'  immediately  in- 

capacitate the  car  for  use,  but  which  requires  the  services  of  the 
repair  shop  department,  he  should  fill  out  the  blank  as  above 
noted,  and  send  same  to  the  foreman  of  repair  shop,  but  this  notice 
to  the  repair  shop  foreman  should  in  no  way  release  the  motor  in- 

spector from  the  responsibility  of  the  successful  operation  of  the 
car.  If  the  repair  shop  foreman  is  unable  to  take  the  car  off  the 
road  at  once,  owing  to  press  of  work,  it  is  the  duty  of  the  motor 
inspector  to  watch  continuously  the  development  of  this  trouble, 
and  if  at  any  time  he  thinks  it  has  so  advanced  that  car  is  not 
safe  for  successful  operation  he  should  leav  e  the  car  out  of  service, 
and  so  notify  repair  shop  foreman.  If  the  latter  is  still  unable  to 
receive  the  car  at  the  shop  he  should  then  make  a  personal  exam- 

ination of  car  and  assume  responsibility  for  its  further  operation. 
The  question  as  to  how  often  car  equipment  should  be  taken  to 

the  shops  for  a  general  inspection  and  overhauling,  and  to  what 
tests  the  electric  equipment  should  be  given  at  the  time  of  inspec- 

tion, are  subjects  upon  which  electrical  engineers  widely  differ. 
Considering  the  average  conditions,  and  assuming  that  the  equip- 

ment is  in  good  condition,  it  is  the  opinion  of  the  writer  that  the 
taking  of  cars  to  shops  once  every  six  months  should  maintain 
the  equipment  in  good  condition  and  assure  its  efficient  opera- 
tion. 

MOTOR  BEARINGS 

Bearings  should  be  run  "close"  at  all  times,  and  the  time  of  their 
renewal  should  be  determined  by  the  effect  of  the  wear  on  the 
gear  and  pinion,  as  the  wear  on  these  parts  is  largely  affected  by 
the  wear  of  the  bearings. 

After  a  series  of  tests  covering  quite  a  period  of  time,  as  to  the 
wear  of  various  materials  used  in  motor  bearings,  the  writer  feels 
warranted  in  making  the  statement  that  under  the  ordinary  con- 

ditions either  the  best  grade  of  babbitt  or  brass  bearings  should 
give  a  longer  life  than  six  months,  and  when  a  bronze  bearing  of 
the  proper  mixture  is  used  and  properly  lubricated  a  life  of  twelve 
months  can  safely  be  expected.  The  method  of  lubrication  largely 
affects  the  life  of  brasses.  After  long  tests  with  various  lubri- 

cants the  writer  has  discontinued  entirely  the  use  of  grease  on 
armature  brasses,  and  in  most  cases  on  axle  brasses,  a  good  grade 
of  engine  oil.  supplied  through  wicks,  being  more  satisfactory  and economical. 

In  order  to  reduce  the  maintenance  of  brasses  to  a  minimum 
the  use  of  phosphor  bronze  is  strongly  recommended.  Street 
railways  operating  twenty-five  or  more  cars  will  find  it  economi- 

cal to  cast  and  machine  their  own  brasses.  This  may  be  discour- 
aging to  the  supply  men.  but  it  means  money  on  the  right  side 

of  the  ledger  when  the  expenses  are  footed  up.  A  smaH'brass furnace  can  be  erected  cheaply,  and  after  suitable  jigs,  which  can 
be  attached  to  any  lathe,  have  been  provided  for  boring  and  turn- 

ing, the  cost  of  casting  and  boring  is  very  little  more  than  the 
cost  of  rebabbitting,  especially  where  babbitted  brasses  are  ma- 

chined after  boring,  while  the  life  of  the  bronze  bearing  is  far  in excess  of  that  of  any  babbitt  yet  tried. 

Rough  and  burnt  commutators  are  too  frequently  the  cause  of 
expensive  motor  repairs,  and  usually  indicate  imperfect  motor  de- 

sign or  inexcusable  neglect.  Well  designed  motors  in  good  con- 
dition, even  under  the  hardest  service,  should  not  require  turning 

oftener  than  once  in  eight  months,  provided,  of  course,  the  aver- 
age work  is  within  the  rated  capacity  of  the  motor.  There  is 

nothing  that  so  well  indicates  to  the  practical  man  the  conditions 
of  the  motor  as  the  condition  of  the  commutator.  Whenever  the 
commutator  shows  signs  of  burning  or  blackening,  steps  should 
be  taken  at  once  to  prevent  it.  It  is  not  advisable  to  try  to  pre- 

vent this  by  the  continual  sanding  of  commutator  by  motor  in- 
spectors, though  the  occasional  cleaning  up  of  the  commutator 

with  sand  paper  is  necessary  with  all  motors.  The  causes  of 
trouble  of  this  character  are  so  numerous  that  mention  is  made  of 
only  a  few  of  the  more  important. 
The  kind  of  brush  used  is  an  important  factor.  Brushes  should 

be  of  soft,  close-grained  carbon  treated  with  a  good  lubricating 
compound — one  which  does  not  flow  too  freely  from  the  heat  from 
the  motor,  and  which  will  not  burn  and  carbonize  on  commuta- 

tor. The  price  of  the  brush  is  not  a  material  consideration,  as  a 
brush  which  is  slightly  superior  to  another  will  prove  economical 
even  at  quite  a  large  increase  in  first  cost.  As  a  rule  the  tension 
on  the  brushes  of  railway  motors  is  too  light.  It  is  a  common  be- 

lief that  heavy  tension  causes  wear  of  the  commutator,  but  ex- 
perience has  shown  that  the  actual  wear  of  commutators,  due  to 

the  friction  of  the  brush,  is  very  small,  and  that  in  some  cases  in- 
creased tension  will  materially  decrease  the  sparking,  which  causes 

the  greatest  wear.  Improper  alignment  of  brush-holders  also 
frequently  causes  sparking.  In  recent  practice  the  use  of  side 
contact  springs  on  brushes  has  been  generally  abandoned.  On 
motors  carrying  heavy  currents  this  spring  is  quite  essential,  as  the 
excessive  heating  of  the  brushes  is  caused  by  limited  contact  in  the 
holder. 

Commutator  insulation  should  be  made  of  what  is  known  as  the 
built-up  mica  segments  of  the  very  softest  grade  of  amber  mica. 
A  hard,  clear  mica  should  never  be  used  in  the  commutator,  as  this 
mica  will  not  wear  away  as  fast  as  the  copper,  and  there  is  nothing 
so  disastrous  to  the  life  of  the  commutator  as  high  mica  insula- 
tion. 

In  some  motors  it  may  be  necessary  to  change  the  winding  of 
the  armature  and  field  coils  in  order  to  avoid  the  burning  of  the 
commutator.  First,  determine  by  actual  experiment  what  change 
in  winding  is  necessary,  and  then  equip  with  the  new,  winding 
every  armature  or  field  that  comes  in  burned  out.  The  change  can 
thus  be  made  without  any  great  expense,  as  the  greatest  part  will 
be  borne  by  the  maintenance  charge. 

THE  ELECTRICAL  TESTING  OF  RAILWAY  EQUIPMENT 

Elaborate  systems  for  the  periodical  testing  of  insulation  on  rail- 
way equipment  seem  to  be  growing  in  favor  with  some  electrical 

engineers,  but  the  practical  value  of  these  elaborate  tests  is  not 
fully  demonstrated.  Experience  has  shown  that  tests  of  this  kind 
are  very  misleading  and  frequently  causes  the  tearing  down  of 
equipment,  which  under  ordianry  conditions,  and  had  no  tests 
been  made  would  have  continued  in  service  for  a  long  time. 

Judging  from  my  own  experience,  it  is  neither  necessary  nor  ad 
visable  to  test  periodically  the  insulation  on  the  equipment,  but  to 
make  such  tests  only  in  cases  where  the  motors  are  not  working 
properly.  The  proper  training  of  motor  inspectors  as  to  the  little 
points  about  railway  equipment  which  clearly  indicate  trouble  with 
motor,  will  locate  in  nearly  all  cases  trouble  due  to  weak  insula- 

tion, so  that  it  can  be  remedied  before  any  serious  damage  has  re- 
sulted to  any  other  part  of  the  equipment. 

All  armatures  and  field  coils  repaired  should  be  carefully  tested 
as  to  resistance  and  insulation  to  ground,  and  on  all  armatures 
having  coils  repaired,  new  commutator  put  on  or  commutator 
turned,  the  resistance  between  commutator  bars  should  be  very 
carefully  measured.  This  should  be  done  preferably  with  a  por'- 
able  wheatstone  bridge  testing-set,  capable  of  showing  clearly  a 
variation  in  resistance  of  o.ooi  ohm.  This  is  one  of  the  most  im- 

portant tests  to  be  made  in  the  care  of  railway  equipment,  as  more 
burnouts  of  armatures  are  caused  by  the  slight,  short  circuiting  of 
coils,  due  to  the  bridging  over  of  insulation  between  bars  by 
solder,  acid  or  copper  turnings  under  the  leads,  than  from  any 
other  cause.  These  defects  can  be  located  only  by  a  test  of  this 
kind.  A  bad  joint  or  any  mistake  in  connecting  up  the  leads  will 
be  detected  at  once  before  any  damage  has  been  done.  For  test- 

ing insulation  to  ground  I  consider  a  first-class  magneto  of  10,000 
ohms  resistance  all  that  is  necessary. 

TRUCKS 

As  the  design  of  trucks  varies  so  widely,  very  little  can  be  said 
in  a  paper  of  this  kind  as  to  the  detail  of  truck  maintenance  other 
than  to  say  that  all  joints  should  be  kept  perfectly  tight,  and  where 
they  do  become  loose  the  parts  should  be  swedged  out  and  re- 

fitted.   All  bolts  should  fit  tight,  and  the  nuts  should  be  secured 
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by  lock  washers.  In  the  opinion  of  the  writer  soft,  gray  iron, 
inset  with  plugs  of  soft  steel,  has  never  been  equaled  for  shoe 
brakes.  The  material  giving  the  greatest  amount  of  friction 
against  a  chilled  surface  should  always  be  used,  regardless  of 
cost. 
Much  has  been  written  of  late  on  the  subject  of  car  wheels,  their 

wear  and  alignment,  and  still  street  railway  managers  are  careless 
about  their  wheels.  Too  much  care  cannot  be  given  to  the  sizing 
and  alignment  of  wheels  and  the  pressure  with  which  they  are 
forced  on  the  axle.  At  least  50  per  cent  of  the  wheel  removals 
throughout  the  country  are  caused  by  broken  or  sharp  flanges  or 
a  broken  wheel.  The  use  of  sand  influences  largely  the  life  of 
wheels,  but  the  conditions  vary  so  widely  that  I  would  not  be 
justified  in  saying  that  in  no  instance  should  a  sand  box  be  placed 
upon  a  car.  I  will  say,  however,  that  where  it  is  possible  to  suc- 

cessfully operate  without  them  sand  boxes  should  be  discarded 
and  other  means  used  for  sanding  the  track.  In  most  cases  it  is 
far  more  economical  to  tit  up  a  special  car  callable  of  carrying  a 
large  amount  of  sand,  and  sand  the  track  for,  say  ioo  ft.  before 
each  point  where  a  stop  is  likely  to  be  made  and  on  grades  and  in 
places  where  the  track  is  exceptionally  slippery,  than  to  sand  the 
rail  for  its  entire  length. 

REPAINTING.  OF  CARS 

The  experience  of  the  writer  has  clearly  demonstrated  that  it  is 
satisfactory  to  repaint  cars  without  removing  all  of  the  old  paint. 
Patent  varnish  removers,  sealers,  etc.,  are  a  snare  and  a  delusion. 
The  writer  has  found  the  following  system  of  repainting  cars  to  be 
quite  satisfactory:  First  remove  all  old  paint  by  softening  it  with 
a  blow-pot  just  enough  to  allow  it  to  be  scraped  off  with  a  broad 
putty  knife,  not  allowing  flame  from  the  blow-torch  to  strike  the 
bare  wood  at  any  time.  Then  sand  oft"  the  surface  well  with  block and  sand  paper.  Where  any  new  work  has  been  put  in  it  should 
be  first  primed  with  a  coat  of  boiled  oil  and  a  little  lead  and  al- 

lowed to  stand  for  not  less  than  four  days.  Dashes  and  all  iron- 
work should  be  thoroughly  cleaned  with  strong  alkali  and  primed 

with  a  coat  of  linseed  oil  put  on  boiling  hot  and  allowed  to  thor- 
oughly harden,  giving  one  coat  of  oil  and  lead  before  color.  If 

the  surface  is  rough,  plaster  with  lead  on  this  coat.  Then  allow  it 
to  thoroughly  harden,  and  sand  with  block;  then  lay  on  two 
coats  of  flat  lead,  two  coats  of  color,  color  varnish,  stripe  and 
ornament,  finish  with  one  coat  of  rubbing  varnish 'and  one  coat  of 
finishing  varnish.  The  main  object  in  the  painting  of  cars  should 
be  to  secure  a  hard,  smooth  surface  which  will  hold  out  the  var- 

nish with  the  very  smallest  amount  of  material;  the  thinner  this 
surface  is  the  better.  Care  should  always  be  taken  where  plaster 
is  used  to  make  it  as  thin  as  possible,  and  lead  coats,  color  and 
varnish  should  all  be  carefully  tempered,  so  as  to  set  alike,  as  most 
cases  of  cracking  of  paint  are  due  to  the  want  of  proper  tempering 
of  lead  and  color  coats. 
A  car  painted  in  this  manner  should  not  require  repainting  for 

from  six  to  seven  years  if  properly  cleaned  and  varnished.  Cars 
should  come  into  the  paint  shop,  even  where  the  best  grades  of 
varnish  are  used,  once  every  eight  or  ten  months  and  lie  washed 
thoroughly  with  pumice  and  strong  soap  and  given  a  coat  of 
finishing  varnish.  The  life  of  varnish  depends  largely  on  the  care 
given  to  the  cars  in  the  cleaning  department.  Cars  should  be 
sponged  off  daily  with  clear  water,  and  any  accumulation  of  dirt 
removed  as  far  as  possible  by  the  use  of  a  chamois  skin  and 
sponge — care  being  taken  to  rinse  off  the  grit  before  rubbing  with 
sponge  or  chamois.  Once  every  thirty  days  the  car  should  be 
thoroughly  washed  down,  using  a  good  grade  of  soap.  If  it  is 
impossible  to  remove  dirt  and  stains  from  the  surface  of  the  cars 
with  the  finer  grades  of  soap,  strong  soap  may  be  used,  it  being- 
found  that  the  injury  to  varnish  resulting  from  the  use  of  this 
soap  once  every  thirty  days  will  be  more  than  offset  by  the  saving 
in  cleaning  and  touching  up  when  the  cars  are  taken  into  the 
paint  shop  for  revarnishing. 

In  the  selection  of  designs  for  painting  of  cars,  the  plainest  and 
neatest  design  should  be  selected  as  a  rule.  No  lettering  should 
be  done  on  the  panels,  as  this  increases  greatly  the  cost  of  main- 

tenance in  the  paint  shop  department.  In  all  cases  the  signs 
should  be  put  upon  sign  boards  made  especially  for  the  purpose. 

The  inside  of  the  cars  should  be  cleaned  thoroughly  and  rubbed 
down  with  pumice  stone  every  second  time  the  car  comes  into  the 
paint  shop  to  be  revarnished.  There  are  a  number  of  so  called 
car  cleaners  on  the  market  which  are  rather  a  detriment  than  an 
advantage  to  the  outside  surface  of  the  cars,  but  which  may  be 
used  to  advantage  on  the  interior  of  the  cars,  especially  around 
the  sash.  Special  observation  of  the  interior  of  cars  will  show  that 
the  varnish  commences  to  disappear  first  around  the  sash — 
moisture  from  the  windows  gathering  around  the  moulding  which 
holds  the  window  sash,  first  discoloring  it  and  gradually  working 
into  the  sash  itself.  A  car  cleaner  which  is  made  up  largely  of  oil 
anil  dryer,  if  used  about  once  a  week  on  the  window  sash  and 

moulding,  will  be  found  to  be  a  great  advantage.  Three  year  ago 
four  new  cars  were  selected,  and  a  car  cleaner  used  weekly  mi  the 
windows  of  these  cars,  and  to-day  not  a  stain  is  to  be  seen  on 
sash  or  moulding,  the  cars  having  been  revarnished  twice  during 
that  time. 

After  a  number  of  trials  of  various  floor  paints  and  paints 
mixed  especially  for  the  purpose  the  conclusion  has  been  reached 
that  there  is  nothing  equal  to  pure  white  lead  and  linseed  oil  and 
suitable  color  for  the  floors  of  all  cars.  The  majority  of  car 
floors  are  stripped,  and  it  has  been  found  impossible  to  find  any 
material  hard  enough  to  stand  011  the  top  of  the  strips  of  a  car 
floor,  while  almost  any  material  will  stand  the  wear,  but  not  the 
moisture,  between  the  slats.  It  is  very  evident,  therefore,  that  the 
best  paint  for  this  purpose  is  one  which  will  best  preserve  the 
wood  in  the  floor  of  the  car  from  the  constant  moisture  to  which 
it  is  subjected. 

As  to  the  car  roofs,  the  main  object  is  to  put  as  little  material 
as  possible  on  the  canvas  of  car  roofs,  and  that  material  should  be 
elastic,  and  yet  withstand  the  action  of  the  weather.  Great  care 
should  be  used  in  tempering  of  paints  for  roofs.  Avoid  painting 
the  roof  one  time  with  one  kind  of  paint  and  the  next  time  with 
another,  for  in  the  long  run  this  will  invariably  crack  and  require 
the  renewal  of  the  canvas  on  the  roof.  In  a  number  of  cases  it  is 
customary  to  use  slush  or  any  old  thing  which  happens  to  be  in  the 
paint  shop  for  painting  roofs  of  cars.  This  is  a  great  mistake,  for 
no  paint  is  too  good  for  the  car  roof — the  best  white  lead  and  oil 
giving  the  best  results. 

Unquestionably  the  truck  of  car  should  be  painted  with  a  good 
grade  of  lead  paint,  as  it  prevents  rust,  decreases  renewal  of  bolts 
and  adds  greatly  to  the  general  appearance  of  the  car.  A  hand- 

somely painted  car  body  mounted  on  a  dingy,  rusty-looking  truck 
has  a  half-finished  appearance,  to  say  the  least. 

-  ♦♦♦ 

Rails — Their  Construction  from  a  Scientific  Standpoint 

BY  A.  J.  MOXIIAM. 

Many  years  ago  the  London  &  North  Western  Railway  Com- 
pany, of  England,  reached  the  conclusion  that  what  was  known  as 

a  "soft"  or  low  carbon  rail  gave  the  longest  life,  and  its  conclusions 
were  honestly  based  upon  what  appeared  to  be  clear-cut.  practical 
experience.  This  was  reinforced  shortly  afterwards  by  Professor 
Dudley,  at  that  time  acting  for  the  Pennsylvania  Railroad  Com- 

pany, who  gave  the  result  of  tests  that  on  the  face  of  them  were  to 
be  relied  upon.  His  paper  was  an  able  contribution  to  the  knowl- 

edge of  the  day.  His  general  conclusions  ied  to  the  "soft"  rail, and  he  went  further  and  endeavored  to  determine  by  comparison 
a  factor  for  each  special  chemical  ingredient.  His  conclusions 
created  something  akin  to  a  sensation,  and  they  were  bitterly  op- 

posed by  the  steel  experts  of  the  time.  Perhaps  the  fact  that  the 
steel  manufacturer  of  that  day  was  not  sufficiently  master  of  the 
situation  to  economically  produce  the  ideal  rail,  according  to  Dr. 

Dtidley"s  standard,  may  account  for  a  good  deal  of  the  opposition. 
During  the  same  period,  however,  notwithstanding  these  deduc- 

tions, the  tendency  of  the  rail  called  for  in  actual  practice  was 
always  to  higher  carbon.  The  writer  himself  during  this  interval 
was  a  supporter  of  the  "  soft  "  or  ductile  steel  for  rails;  and  even 
to  this  day.  and  in  view  of  what  is  to  follow,  it  is  to  the  writer's mind  a  questionable  thing  whether  a  steel  of  great  ductility  and 
only  of  moderate  hardness  is  not  the  steel  for  steam  railroad  pur- 

poses. It  must  be  remembered,  however,  that  the  problem  of  wear 
upon  a  steam  railroad  is  a  very  different  thing  from  that  of  wear 
upon  a  street  railroad.  The  rail  in  steam  railroad  use  presents  a 
clean  head,  because  the  rail  is  not  buried.  It  has  to  oppose  prin- 

cipally a  rolling  friction,  for  the  number  of  times  per  mile  that 
steam  railroad  trains  are  stopped  is  very  few.  taking  a  general 
average.  The  street  rail,  on  the  other  hand,  has  not  only  to  meet 
this  rolling  friction,  but  has  to  contend  with  the  grit  from  the  sur- 

rounding road-bed,  and  with  stops  every  few  feet.  Not  only  are 
the  stops  incomparably  more  frequent,  but  they  are  again  multi- 

plied into  a  greater  number  of  units,  as  many  individual  cars  are 
the  rule  on  street  railroads  as  against  the  occasional  train  of  the 
steam  road. 

Being  unable  to  reach  positive  conclusions  from  the  published 
authorities  and  from  personal  contact  with  the  steel  experts  of  the 
country,  or  even  from  our  own  experience,  it  was  determined  to 
conduct  experiments  to  this  end. 

It  was  accepted  to  begin  with,  that  it  would  be  folly  to  try  to 
finesse  in  the  matter;  that  the  best  that  could  be  done  would  be 
to  try  to  find  general,  safe  indications.  When  it  is  remembered 
that  each  chemical  ingredient  puts  its  own  particular  stamp  upon 
the  steel,  and  a  different  stamp  in  each  particular  combination 
with  the  other  ingredients,  and  that  the  number  of  such  combina- 
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tions  may  be  infinite;  when  it  is  remembered  that  each  different 
beat  at  which  the  steel  is  rolled  affects  the  problem;  that  the 
amount  of  draft  put  upon  each  successive  pass  should  not  be  ig- 

nored, the  necessity  of  this  conclusion  becomes  evident.  Hence 
the  present  effort  is  not  to  pass  upon  the  proportion  of  each  par- 

ticular thing,  be  it  good  or  bad;  it  is  not  a  search  fur  the  perfect 
steel;  but  only  a  prayer  that  light  may  be  shown  in  the  right 
directic  in. 

The  experiments  have  lasted  for  three  years.    The  first  endeavor 

was  to  take  broadly  a  "  soft  "  steel  and  a  "  hard  "  steel  fur  the  rails 
to  be  tested,  securing  the  difference  by  carbon  alone,  leaving  all 
other  ingredients  as  nearly  as  possible  the  same.    The  experiment 

with  these  was  started  in  October,  '95.  and  has  been  continuous 
ever  since.    In  June,  1896,  additional  rails  were  added  to  the  ex- 

periment, supplied  by  the  West  End  Street  Railway  Company,  of 
Boston,  who  at  that  time  had  determined  (with  wisdom  as  will  be 
seen  subsequently)  upon  a  steel  both  hard  and  ductile.    The  con- 

clusions, therefore,  are  based  upon  what  may  be  described  as 
Soft  steel. 
Hard  steel,  and 
Steel  both  hard  and  ductile. 

The  rails  (some  thirty-three  in  all)  were  laid  in  the  South  Eighth 
Street  tracks  of  the  Nassau  Electric  Railroad  of  Brooklyn.  They 
were  laid  continuously,  so  that  the  same  car  is  obliged  to  pass  over 
every  rail,  and  therefore  each  rail  is  subject  to  the  same  wear,  and 
the  wear  on  the  head  only  is  considered.  Street  traffic  is  ignored. 
The  point  was  selected  as  one  that  would  give  great  wear  in  a 
short  time,  in  order  to  reach  early  conclusions,  as  the  cars  pass  this 
point  at  extremely  short  intervals. 

Every  rail  has  been  measured  at  two  points,  taken  about  10  ft 
from  each  end,  in  order  to  eliminate  the  special  wear  at  the  joints. 
Each  rail  has  two  cast  iron  boxes  bolted  to  the  outside,  at  the 
points  to  be  measured,  to  permit  access  for  purposes  of  measure- 

ment without  disturbing  the  road-bed.  Originally  the  wear  was 
registered  both  by  actual  measurement  and  by  taking  an  impres- 

sion of  the  head  of  the  rail  by  means  of  type-metal  castings.  Two 
slots  were  provided  in  the  tram  of  the  rail  to  guide  the  type-metal 
mould.  Notwithstanding  the  great  care  that  was  exercised  111  tak- 

ing the  impressions,  this  method  of  measurement  was  quickly 
given  up  as  the  results  were  far  from  being  as  accurate  as  those 
taken  by  micrometer  calipers.  With  these  calipers,  measurements 
of  each  rail  were  taken  at  three  points  across  the  head  of  the  rail: 

Point  number  one  being  at  a  point  near  the  gage  hue; 
Point  number  two  being  nearly  in  the  centre  of  the  head,  and 
Point  number  three  being  nearer  the  outside  of  the  head. 
Speaking  accurately,  point  number  one  is  _'  in.;  point  number 

two  is  \y%  in.,  and  point  number  three  is  ~s  in.,  all  from  the  out- side of  a  head  2V4  in.  wide.  Methods  were  adopted  for  accurately 
locating  the  same  lines,  so  that  the  comparisons  in  the  different 
measurements  of  wear  could  be  relied  upon. 

There  were  seventeen  rails  of  low  carbon  (viz:  averaging  ._>K); 
fourteen  rails  containing  high  carbon  (viz:  .59),  and  two  were 
West  End  rails.  The  least  wear  shown  was  in  the  West  End  rail, 
the  hard  rail  follows  a  good  second,  while  the  greatest  wear  is 
shown  in  the  soft  rail. West 

Soft.  HarH.  End. 
Carbon  280  .59  .570 
Silicon  026  .056  .234 
Phosphorous  106  .097  .050 
Sulphur  066  .059  .078 
Manganese   790  .83  .980 

1.268        1.632        1. 912 
Iron   98.732       98.368  98.088 

1 00.  1 00.  1 00. 
Special  grade    7.855        7.841  7.825 
Based  on  iron  only,  ignoring  the  metal- 

loids    7.956         7.971  7.977 
The  average  monthly  wear  amounted  to  .0007  for  the  West  End 

rail,  .0012  for  the  hard  rail,  and  .0017  for  the  soft  rail.  The  results 
of  the  experiments  are  conclusive  on  this  point.  We  will,  there- 

fore, in  the  subsequent  analysis,  start  with  this  as  a  fact.  We  will 
refer  first  to  the  physical  test,  and  take  last  the  question  of  chemi- 

cal compositions.    In  the  physical  tests  we  will  take  first: 
A.  Specific  Gravity.  (See  table  I.)  It  will  be  noted  that  the 

West  End  rails  show  a  specific  gravity  of  7.825.  the  hard  rails 
7.841,  and  the  soft  rails  of  7.855.  But  in  considering  specific 
gravity  it  had  best  be  based  upc>n  the  iron  alone  in  the  composi- 

tion. It  is  well  known  that  the  other  chemical  ingredients  affect 
the  net  result  almost  impreceptibly  in  the  matter  of  weight,  hut 
very  greatly  affect  density  of  the  iron  (which  is  the  bulk  of  the 
composition)  in  the  matter  of  its  physical  property.  It  will  be 
found  a  law  that  where  specific  gravity  is  referred  arbitrarily  to  the 
iron  and  the  metalloids  are  ignored,    or  rather    deducted,  the 

specific  gravity  will  tally  closely  with  what  is  to  be  expected  from 
the  actual  use  of  the  metal.  For  instance  in  this  case  ignoring 
the  metalloids,  the  specific  gravity  of  the  iron  in  the  different  rails 
will  stand  as  follows: 
Soft  rail  7956 
Hard  rail  797' 
West  End  rail  7977 

It  is  interesting  to  note  the  very  close  relations  of  this  arbitrary 
specific  gravity  to  the  relative  wear  as  shown  in  the  test.  This  is 
not  a  point  to  be  ignored,  because  it  is  an  exponent  of  the  me- 

chanical treatment,  and  it  explains  consistently  in  this,  as  in  many 
other  cases,  why  the  material  with  apparently  (but  not  really)  the 
lightest  specific  gravity  will  show  the  best  results  in  use.  The 
analysis  shows  that  what  is  needed,  as  may  be  expected,  is  the 
densest  steel.  . 
Taking  now  B..  Tension  and  Compression  Tests.  In  the  tension 

tests  the  ultimate  strength  stood  as  follows: 

Soft  rail    7S,86o  lbs. 
Hard  rail    118,100  lbs. 
West  End  rail   120,380  lbs. 

Closely  following  the  determined  wear.  In  elastic  limit  the  re- lation is: 

Soft  rail   45.730  lbs. 
Hard  rail    62,500  lbs. 
West  End  rail    53, 160  lbs. 

This  it  will  be  noted  does  not  follow  the  rule  of  wear,  and  in  this 
is  a  lesson,  the  indication  being  that  having  secured  a  given 
amount  of  hardness,  and  consequently  of  strength,  that  the  more 
ductile  the  rail  the  better  the  wear.  In  the  compression  tests  the 
same  lesson  is  learned.  The  elastic  limit  of  compression  standing 
at: 
Soft  rail    35, 000 
Hard  rail    50,300 
West  End  rail    47,100 

At  a  glance  it  would  appear  that  the  rail  compressed  the  least 
would  wear  the  longest,  but  where  difference  in  compression  is 
indicative  of  greater  elasticity  without  a  sacrifice  of  ultimate 
strength,  it  is  within  reason  to  the  good. 
We  will  deal  now  with  chemical  composition,  comparing  first 

the  soft  and  hard  rails ; 
As  stated  before  the  only  variation  in  chemical  composition 

which  we  need  look  at  in  this  comparison  is  the  carbon,  for  while 
there  is  a  slight  variation  between  the  two  silicons  in  the  given 
rails  the  total  percentage  of  silicon  in  either  is  not  a  factor,  and  can 
therefore  be  ignored.  The  greater  durability  of  the  hard  rail  as 
compared  with  the  soft  rail  speaks  for  the  higher  carbon,  and  it 
way  here  be  noted,  that  so  far  as  the  higher  carbon  is  concerned,  it 
involves  no  higher  cost  to  the  street  railway  men. 
On  comparison  the  carbon  of  the  West  End  rail  is  practically 

the  same  as  that  of  the  hard  rail,  silicon  considerably  higher:  but 
the  real  point  of  difference  between  the  hard  rail  and  the  West  End 
rail  lies  in  the  lower  phosphorous  and  higher  manganese.  It  is 
well  known  that  the  low  phosphorous  accompanied  by  an  increas- 

ing manganese  conduces  to  greater  ductility.  On  this  point,  how- 
ever, a  word  of  caution  is  necessary.  Any  decrease  of  phosphorous 

from  wdiat  is  known  as  standard  in  Bessemer  steel,  viz:  .10,  can  only 
be  achieved  at  a  greatly  increased  cost  of  manufacture,  and  there- 

fore, so  far  as  the  chemical  constituents  of  the  rail  are  concerned, 
tlie  whole  problem  to  the  street  railway  man  is  how  far  it  is  eco- 

nomical to  go  in  lower  phosphorous,  the  other  hardening  elements 
remaining  the  same.  A  steel  such  as  represented  by  the  West  End 
rail,  or  even  a  steel  still  lower  in  phosphorous  it  is  possible  to 

make — it  is  purely  a  question  of  cost.  On  to-day's  basis  an  extra 
cost  of  $1.50  per  ton  on  the  low  phosphorous  steel  is  a  low  esti- 

mate; it  would  be  safer  to  take  it  at  $2.00.  Taking  the  average 
price  of  girder  rails  at,  we  will  say,  $25.00,  the  extra  cost  of  the  low 
phosphorous  would  be  8  per  cent.  What  would  be  the  increased 
wear  of  the  rails  ? 
The  average  monthly  wear  of  the  hard  rail  is  0012 
The  average  monthly  w^ear  of  the  West  End  rail  is  0007 

On  the  face  of  it  it  would  appear,  therefore,  that  those  who  could 
afford  it  were  amply  justified  in  demanding  and  purchasing  the 
low  phosphorous  steel,  but  there  is  a  hope  for  those  who  cannot 
afford  it;  and  there  is  some  doubt,  after  all,  as  to  the  advantages 
to  be  gained  from  so  doing,  which,  to  my  mind,  brings  us  to  the 
real  "lesson  of  the  whole  experiment.  Pay  close  attention  to  what follows : 
We  all  know  that  we  can  use  a  street  rail  until  at  least  one-half 

inch  is  worn  away  from  the  head,  or  .5  in.  On  this  basis,  and 
taking  the  average  wear  of  the  different  rails  as  shown  in  the  test, 
it  would  take 

25  years  to  wear  away  T/>  in.  with  the  soft  rail : 
35  years  to  wear  away      in.  with  the  hard  rail; 
60  years  to  wear  awav      in,  with  the  West  End  rail; 
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and  this  is  the  case  of  a  road  which  represents  not  average,  lint 
excessive  wear;  the  rails  in  question  having  born  the  wear  o! 
heavily  loaded  cars  running  on  an  av  erage  ol  580  per  hour  lor  20 
hours  per  day,  during  the  time  of  the  experiments,  or  a  two-minute 
headway.  This  means  during  the  busy  part  of  the  day  less  than 
one-half  minute  headway,  and  during  the  night  hours  a  wider  in- 

terval. Taking  the  ordinary  line  its  average  headway  is  less  than 
this,  consequently  the  theoretical  wear  would  be  greater.  Now  all 
of  us  who  are  interested  in  electric  roads,  and  have  used  girder 
rails  are  aware  of  the  fact  that  we  do  not  get  anything  like  this 
wear,  and  this  being  the  case  we  have  got  to  look  to  something- 
else  besides  quality  of  steel.  I  think  we  all  know  what  the  cause 
is,  and  I  am  glad  to  again  emphasize  it  because  it  discloses  a  great 
evil  we  are  still  suffering  from  without  realizing  it  to  the  extent 
we  should — the  defer/  is  in  the  joints. 
Had  these  measurements  of  wear  been  taken  at  the  joints  in- 

stead of  elsewhere,  the  lesson  would  have  been  different.  Rails 
are  taken  out  of  the  track  to-day,  not  because  the  rail  as  a  whole 
lias  reached  the  point  of  destruction,  but  because  the  joints  have 
become  too  bad  for  further  use.  It  must  be  remembered  that  the 
experiments  in  question  have  not  been  extended  long  enough  to 
show  the  effects  upon  the  rail  of  the  degeneration  of  the  joints. 
On  the  wear  at  the  joints  reaching  a  certain  point,  the  wear  of  the 
rail  increases  rapidly.  For  instance,  in  the  soft  rail  the  average 
monthly  wear  being  .0017  during  the  time  of  this  experiment,  in 
seven  of  eight  years  from  this  date  the  wear  will  have  continued 
to  go  on  at  a  constantly  increasing  ratio,  starting  from  the  point  of 
defect  at  the  joint. 

In  the  early  days  of  girder  rails  the  joint  question  was  before  us 
all.  It  was  self-evident,  in  that  the  earlier  construction  was  so 
light  that  the  joints  quickly  went  to  pieces.  During  later  years, 
using  a  heavier  rail  and  larger  and  better  fitting  splice  bars,  we 
have  heard  less  of  this  joint  question,  for  as  compared  with  the 
earlier  joints  the  track  is  comparatively  smooth.  Nevertheless, 
the  evil  still  exists,  and  a  few  years  from  now  those  who  to-day 
are  deluding  themselves  in  the  belief  that  they  have  a  long  life  for 
their  existing  tracks  will  awake  to  find  out  that  even  the  construc- 

tion of  to-day  is  wasteful  and  extravagant  in  this  respect.  The 
joint  which  is  accepted  now  as  being  passably  fait  is  reducing  the 
life  of  the  rail  to  one-half  or  perhaps  even  one-third  of  what  it 
should  be. 

The  conclusions  we  are  led  to  seem  to  me  to  be  as  follows: 
First.  That  for  street  railway  use.  a  hard  rail  will  give  the  best 

results. 
Second.  That  the  most  economical  way  to  secure  this  hardness 

is  by  increase  of  carbon,  accepting  the  manufacturers  standard 
specifications  for  the  other  ingredients. 

Third.  That  the  next  step  should  be  towards  an  improvement  of 
the  joints. 

As  is  well  known  to  all  present,  the  writer  has  pinned  his  faith 
to  the  electric  welded  joint  as  settling  the  question  once  for  all. 
by  making  the  union  homogeneous  with  the  rail  and  possessing 
an  advantage  from  an  electrical  standpoint  in  the  matter  of  con- 

ductivity. Nevertheless  the  cast-welded  method  also  demands 
careful  consideration.  It  is  certainly  preferable  to  anything  in 
the  nature  of  splice  bars  that  we  know  of,  provided  one  glaring- 
fault  can  be  overcome,  viz:  the  softening  of  the  steel  that  occurs 
from  the  large  body  of  hot  cast  metal  located  at  that  point,  and  it 
would  appear  that  some  means  could  be  devised  to  overcome  this 
evil. 

Fourth.  After  making  the  joints  perfect,  what  we  have  termed 

the  "  West  End  rail  "  would  certainly  justify  its  extra  cost.  As 
the  analysis  of  each  rail  is  embodied  in  this  paper  I  need  not  here 
refer  to  it. 

It  is  unnecessary  to  give  the  analysis  applicable  to  each  of  these 
classes.  I  would  caution,  however,  against  the  use  of  carbon  as 
high  as  .59,  as  that  was  purposely  taken  high  in  wdiat  we  term  the 

"  hard  "  rail  in  this  experiment,  the  object  being  to  reach  an  ex- treme. Carbon  should  be  limited  to  from  .50  to  .55,  with  the  usual 
leeway  to  cover  manufacturing  contingencies.  .  It  also  remains  a 
question  whether  the  reduction  of  phosphorous  to  .08  (which  may 
be  done  within  economical  limits  of  cost)  will  not  give  results 
so  closely  approximating  the  .05  of  the  West  End  rail  as  to  make 
that  figure  an  economical  one.  Whether  or  no.  the  certainty  ex- 

ists that  so  far  as  the  steel  is  concerned,  a  rail  of  the  following 
analysis  should  give  a  theoretical  wear,  if  the  joint  is  perfected,  of 
from  forty  or  fifty  years,  viz: 

Carbon.  .55. 
Silicon,  .10  or  under. 
Phosphorous,  .08  or  under. 
Sulphur,  .06  or  under. 
Manganese,  .83  or  over,  not  to  exceed  1.00 

The  sjreat  lesson  I  would  once  more  emphasize  is  that  until  you 
get  the  joints  perfect  you  need  not  worry  about  the  quality  of  your 

steel;  anything  in  the  shape  of  steel— the  very  cheapest  yon  can  buy  will 
last  longer  than  the  joints  will  permit  yon  to  keep  your  roils  in  the track. 

♦  ♦♦ 

Methods  of  Developing  New  Traffic  on  Street  Railways 

BY  II.  MILTON  KENNEDY 

If  the  extensive  railroad  and  steamboat  transportation  com 
panics  have  been  successful  all  these  years  in  inducing  people  to 
spend  dollars,  how  much  more  easily  can  the  finely  developed 
street  railway  interests  of  the  present  day  encourage  them  to  spend 
nickels.  The  establishment  of  a  "Special  Traffic"  or  "General 
Passenger"  department  is  the  fust  essential  feature  to  systematic- 

ally encourage  the  increase  of  traffic.  The  bead  of  this  depart- 
ment, usually  known  as  the  General  Passenger  Agent,  is  directly 

responsible  to  the  General  Superintendent,  with  whose  office  he  is 
connected. 

After  the  selection  of  a  competent  clerk,  who  must  be  familiar 
with  the  territory  covered  by  the  lines  represented,  and  also  affable 
and  diplomatic  in  his  treatment  of  callers  on  various  missions, 

from  the  solicitor  in  quest  of  an  "ad."  to  the  society  girl  who  char- 
ters a  parlor  car  for  an  afternoon  tea.  and  a  stenographer,  the 

Traffic  Department  is  ready  for  business. 
The  personal  acquaintance  of  all  city  editors  and  local  railroad 

reporters  is  the  first  essential  move.  This  preliminary  call  should 
be  accompanied  by  an  explanation  that  the  management  is  desir- 

ous of  catering  to  the  public  by  giving  a  more  efficient  service 
with  better  equipments  than  has  ever  been  offered  before,  and  that 
he  desires  their  good  will  and  assistance  rather  than  their  enmity 
and  antagonism.  This  establishes  congenial  relations  between  the 

management  and  the  press  with  the  result  that  "new  s  items"  sent 
in  are  generally  given  space.  This  attention  with  the  paid  adver- 

tisements that  are  inserted  from  time  to  time  cement  relations  that 
are  very  valuable  to  railroad  companies.  Referring  again  to  the 
trunk  line  railroads,  they  find  this  item  so  important  as  to  maintain 
a  "press  agent"  and  staff,  at  considerable  cost,  to  handle  the  press. 
They  are  on  the  staff  of  the  General  Passenger  Agent,  and.  oi 

course,  assist  him  in  handling  the  "ads.."  etc. Now.  as  to  new  business.  This  is  the  result  ol  special  trolle\ 
party  traffic,  pleasure  riding  to  resorts  especially  established  for 
the  purpose  and  the  generally  increased  traffic  ol  shoppers  ami 
others  resulting  from  the  introduction  of  modern  equipment  which 
makes  a  trip  in  the  cars  a  pleasure.  By  building  special  buffet 
parlor  cars,  handsomely  upholstered  and  completely  equipped,  and 
arranging  open  excursion  cars  decorated  with  bunting  and 
brilliantly  illuminated,  it  became  possible  to  go  into  the  excursion 
field  formerly  monopolized  by  the  railroads  and  steamboats.  There 
are  churches,  clubs,  lodges,  societies,  employees  of  large  establish- 

ments and.  others  who  annually  indulge  in  one  or  more  outing- 
events.  It  is  only  a  question  of  soliciting  to  get  at  least  1  large 
share  of  this.  With  this  equipment,  street  railroads  have  a  decided 
advantage  over  their  competitors,  inasmuch  as  they  are  aide  to 
convey  special  parties  from  their  very  doors  to  any  one  of  a  num- 

ber of  picnic  groves  or  pleasure  resorts,  traversing  a  picturesque 
country,  and  without  change  of  cars.  It  also  permits  the  excur- 

sion party  to  pass  through  its  own  particular  neighborhood.  On 
this  detail  they  are  at  times  so  particular  as  to  pay  $5  per  car 
additional  trackage  to  run  over  the  lines  of  another  company, 
sometimes  only  for  a  few  blocks  to  appease  this  sentiment.  This 
class  of  traffic  encourages  general  riding.  111  that  persons  going 
on  special  trolley  trips  learn  the  various  attractive  routes  ol  the 
system,  with  the  amusement  places,  and  afterward  take  trips  indi- 

vidually or  in  groups,  that  they  otherwise  would  possibly  never 
have  thought  of.  The  efforts  expended  on  behalf  of  special  cars, 
as  parlor  and  illuminated,  also  result  in  increased  business  in  the 

chartering  of  "regular"  cars  for  special  service;  or  it  causes  Sun- 
day-school picnic  parties  and  others  to  select  some  grove  or  park- 

on  one  of  the  company's  lines,  but  not  being  able  to  pay  for  the 
more  expensive  special  cars,  are  content  to  charter  a  "regular," which  transport  them  over  their  special  route. 

As  to  pleasure  routes,  it  is  essential  that  some  form  of  attraction 
for  the  amusement  of  patrons  be  established  at  terminal  points.  We 
personally  visit  the  owners  or  proprietors  of  all  the  pleasure 
resorts  on  our  lines  at  frequent  intervals,  and  in  this  way  learn 
their  plans  for  attracting  patronage,  sometimes  offering  sugges- 

tions for  our  mutual  advantage,  and  often  inducing  them  to  put 
out  special  advertising  matter.  The  result  of  this  is  obvious.  On 
several  occasions  where  large  colored  poster  work-  has  been  done 
our  company  has  contributed  a  portion  of  the  cost. 

In  addition  to  the  co-operative  advertising  just  mentioned,  we 
keep  the  public  well  informed  as  to  where  and  how  to  go,  and  how- 
to  keep  cool  for  a  nickel  during  hot  weather.    Cards  displayed  oil 
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the  dash  as  well  as  "flyers,  snipes,  hangers  and  cut  outs"  and  other novelties  are  the  most  effective  methods.  Very  large  posters  well 
done  are  decidedly  the  best  medium  for  developing  new  traffic.  To 
have  for  the  general  information  of  the  traveling  public  an  artistic 
booklet  that  will  fit  the  pocket,  containing  sketches  of  the  most 
attractive  trips  and  places,  as  well  as  all  routes,  transfer  points, 

chartered  car  rates,  etc.,  will  be  found  invaluable.  The  "ads." will  pay  most  of  the  cost. 
We  have  been  dealing  largely  with  summer  traffic.  Now,  re- 

ferring to  winter,  we  have  the  theatrical,  ice  skating  rink  club  and 
other  special  interests.  Traffic  can  be  developed  by  co-operation 
with  these  interests,  such  as  by  card-display  on  fenders  (for  which 
they  are  willing  to  pay),  and  by  having  them  "post"  territory accessible  by  your  lines  which  have  been  overlooked  by  their 
agents,  etc.  We  had  a  strong  illustration  of  this  last  winter.  The 
business  of  a  large  ice  skating  rink  had  been  lagging  when  we 
induced  them  to  display  cards  in  the  windows  of  every  car  on  the 
system,  for  which  they  paid  us  a  substantial  sum  per  month,  and 
furnish  the  stock.  The  management  said  the  result  was  beyond 
their  most  sanguine  expectations,  and  from  the  verge  of  failure 
came  success. 

But  special  cars,  pleasure  resorts,  advertising  and  co-operation 
are  not  the  only  methods  for  developing  new  traffic.  Clean,  ample 
cars,  through  lines  and  generally  efficient  service  are  requisites  to 
satisfy  those  who  are  induced  to  patronize  the  road  and  hold  those 
who  are  already  patrons,  making  it  such  a  pleasure  to  travel  as 
that  they  would  rather  be  on  the  road  than  at  home. 

 — 

Signal  System  for  Single  Track  Roads 

BY  H.  S.  COOPER 

The  essentials  of  a  good  signal  system  are: 
1.  It  must  be  reasonable  in  cost,  both  of  installation  and  main- 

tenance. 
2.  It  must  be  simple  in  both  construction,  operation  and  main- 

tenance. 
3.  It  must  be  almost  element-proof,  nothing  but  outside  human 

violence  or  extreme  and  violent  action  of  storms,  floods  or  fire 
should  be  able  to  disarrange  it. 

4.  It  must  be  proof  against  ordinary  tampering,  whether  the 
same  be  curious  or  malicious,  it  being  understood,  of  course,  that 
nothing  human  made  is  proof  against  determined  intelligent 
violence. 

5.  It  must  be  absolutely  incapable  of  giving  wrong  signals  from 
any  cause  not  directly  human  and  malicious. 

6.  It  must  be  "positive,"  i.  e.,  it  must  be  a  signal  only  when  it 
operates  correctly,  and  when,  for  any  reason,  it  fails  to  so  operate 
correctly,  it  must  be  unable  to  give  any  signals,  and  must  give 
unmistakable  evidence  of  the  fact  of  its  being  out  of  order. 

7.  It  must  be  capable  of  being  used  as  a  signal  between  any  two 
points  at  any  time. 

8.  It  must  indicate  both  "danger"  and  "safety." 9.  It  should  be  recording  or  registering,  1.  e.,  it  should  record 
or  register  (or  be  the  means  of  recording  or  registering)  any  and 
all  uses  of  it,  and  if  found  necessary  in  practice,  it  should  also 
register  or  record  any  non-use  of  it  at  a  time  when  it  should  be 
used. 

Your  signal  system  must  supplement  your  men,  not  supplant 
them;  must  simplify  their  duties,  not  multiply  them;  must  decrease 
their  responsibilities,  not  increase  them.  It  must  co-operate  with 
the  running  and  safety  rules,  not  supersede  them.  It  must  be  an 
auxiliary  to  both  men  and  rules,  subordinate  to  them,  for  the  "per- 

sonal element"  should  always  be  the  principal  element,  and  the 
rules  must  be  an  expression  of  and  a  guidance  for  it.  But.  alas, 

where  is  the  "good  and  reliable  system?"  One  that  fulfills  all  the 
ten  conditions  previously  noted.  It  certainly  is  not  among  those 
that  are  automatic  and  are  worked  by  the  contact  of  the  trolley,  or 
of  some  projecting  part  of  the  car,  or  by  the  weight  or  impact  of 
the  car  itself,  or  by  some  mechanical  or  electrical  thing  attached 
to  the  car — they  will  not  truly  fulfill  a  single  one  of  the  ten  condi- 

tions. It  certainly  is  not  among  those  which  either  the  conductor 

and  motorman  "set"  as  they  pass  it,  and  which  give  visual  signals over  a  circumscribed  portion  of  the  lines,  for  I  have  tried  them  in 
every  possible  combination  and  condition,  and  they  fail  in  the 
most  necessary  particulars.  Is  there  then  such  a  system?  I  think 
there  is,  and  I  am  pretty  certain,  moreover,  that  it  will  fulfill  most 
of  the  ten  conditions.    It  is  simply  a  telephonic  dispatching  system. 

The  Electric  Railway  as  an  Auxiliary  to  Coast  Defence 

BY  W.  J.  CLARK 

The  rapid  history  making  of  the  past  few  months  has  caused 
the  mention  of  certain  problems,  which  a  year  ago  would  have 

seemed  ridiculous,  to  be  worthy  now  of  the  most  serious  consid- 
eration. While  it  is  unwise  to  bring  up  for  discussion  here  ordi- 

nary matters  of  State  and  National  policy,  it  is  conceded,  I  think, 
that  no  matter  what  differences  of  opinion  exist  among  us  on  the 
question  of  National  extension  and  aggrandizement,  there  is  a 
unanimous  feeling  among  all  Americans  that  this  is  now  a  Nation 

begun  with  an  exceedingly  large  "N."  and  that  the  true  policy 
for  its  future  is  to  strengthen  it  in  every  legitimate  way,  by  dis- 

playing American  intelligence,  inventive  ability  and  commercial 
shrewdness  in  such  a  manner  as  to  make  it  the  strongest  of  all 

earth's  nations  in  peace,  so  to  the  better  preserve  such  relation- ship for  all  times  to  come. 
Warlike  as  the  title  of  this  paper  sounds,  its  true  object  is  most 

peaceful,  it  being  simply  to  advocate  the  adoption  of  a  broader 
policy  in  the  granting  of  electric  railway  franchises  to  the  end  of 
harmonizing  their  construction  both  with  other  electrical  lines,  as 
well  as  with  the  general  steam  railway  system  of  the  country,  all 
tc  the  end  of  strengthening  our  country  in  peace  that  she  may  be 
better  prepared  for  war  in  the  future,  and  thus  avoid  it. 

That  improved  methods  of  transportation  are  equally  essential 
to  the  commercial  development  of  the  country,  or  to  its  defence 
against  outside  foes,  if  such  country  is  well  populated,  is  a  fact 
which  has  been  conceded  for  so  long  a  time  as  modern  civilization 
has  existed.  So  originality  cannot  be  claimed  for  the  theories 
which  are  advanced  herein,  but  the  development  of  the  electric 
railway  and  the  weakness  of  our  seacoast,  in  certain  essentials  to 
defence,  so  forcibly  brought  to  our  attention  recently,  makes  it 
fitting  to  call  attention  here  to  the  importance  of  the  application 
of  the  theory  in  its  broadest  way  to  the  future  development  of 
American  electric  railways.  In  this  way  the  marvels  which  have 
been  performed  unconsciously  in  constituting  an  important  aux- 

iliary to  our  coast  defences,  may  hereafter  be  made  still  more 
valuable  by  following  some  comprehensive  plan  dictated  either  by 
the  National  Government  or  by  the  executive  authority  of  the 
various  States,  working  in  close  harmony  to  the  attainment  of  a 
specific  end,  better  adapted  to  ordinary  commercial  requirements 
than  the  present  system  of  making  the  procurement  of  franchises 
dependent  upon  the  whim  of  local  townships  and  municipalities. 
The  latter  often  disregard  everything  outside  their  own  immediate 
surroundings,  and  restrict  railway  companies  from  making  what 
would  be  a  natural  form  of  development,  which,  as  recited,  would 
be  of  the  greatest  importance  to  the  Nation  in  guarding  its  coasts, 
should  it  ever  be  necessary  to  do  so  again. 

This  application  of  the  general  theory  is  no  more  original  with 
the  writer  than  the  theory  itself,  for  certain  of  the  continental 
powers  of  Europe  have  for  several  years  been  encouraging  the 
construction  of  street  railways  for  the  avowed  purpose  of  military 
expediency,  going  so  far  as  to  grant  subsidies  or  extraordinary 
concessions  where  the  construction  of  the  line  filled  in  some  im- 

portant link  in  transportation  facilities.  The  great  essential  in- 
sisted upon  has  been  that  in  their  construction  such  railways 

should  conform  in  gage,  special  work  and  curvature  with  the  gen- 
eral steam  railway  system  of  the  country  so  that  in  emergencies 

the  rolling  stock  of  the  latter  could  be  operated  over  the  lines  of 
the  former.  This  would  be  more  especially  in  the  case  of  besieged 
cities,  to  afford  a  means  of  ready  transportation  to  all  points  within 
the  line  of  fortifications,  without  breaking  bulk,  also  to  make  it 
possible  hasten  to  transport  bodies  of  troops  to  any  points  within 
such  district  in  the  quickest  possible  manner. 

While  but  little  has  been  said  concerning  this  policy  in  the  pub- 
lic press,  the  work  of  this  character  which  has  been  done  about 

some  of  the  European  cities  is  astounding,  and  is  viewed  by  the 
military  authorities  of  such  countries  as  being  one  of  the  most  im- 

portant steps  ever  taken  in  the  line  of  defensive  military  opera- 
tions. This  being  true  it  requires  no  argument  to  demonstrate 

that  a  broader  application  of  this  plan  to  our  extended  seacoast 
would  be  of  far  greater  importance  than  the  application  of  it  to 
Europe,  where  good  roads  exist  almost  everywhere,  for,  as  is 
well  known,  much  of  our  seacoast  does  not  enjoy  the  possession 
of  good  wagon  roads.  On  the  other  hand,  the  electric  lines 
already  reach  nearer  to  very  important  points  along  the  coast  than 
do  the  steam  lines,  while,  especially  along  the  seashore  of  Massa- 

chusetts, the  electric  lines  could  deliver,  if  necessary,  many  more 
troops  in  the  interior  within  a  given  time  at  such  points  than 
would  be  possible  for  the  steam  railways. 

All  over  the  United  States  information  is  readily  obtainable  con- 
cerning the  steam  railway  systems  with  their  trackage,  routes  and 

rolling  stock,  as  well  as  in  their  inter-connections  and  the  possi- 
bility of  temporarily  increasing  the  facilities  of  any  particular  road 

by  combination  with  others.  Such  was  not  the  condition,  how- 
ever, as  regards  electric  railways  when,  a  few  months  ago,  we  were 

all  worrying  for  fear  that  landing  parties  from  the  then  supposed 
powerful  Spanish  Navy  might  make  it  temporarily  uncomfortable 
at  certain  exposed  points  along  our  Atlantic  seaboard,  beside  de- 

stroying much  valuable  property.  It  was  suggested,  therefore,  to 
the  writer  that  he  obtain  maps  of  all  the  existing  street  railway 
lines  along  the  Atlantic  and  Gulf  coasts,  show  their  connections 
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and  intersections  with  the  steam  roads  and  other  street  railway 
lines,  and,  so  far  as  possible,  suggest  how  much  could  be  done, 
should  military  necessity  require  it,  to  cause  such  street  railway 
systems  to  become  an  important  auxiliary  to  the  steam  lines  for 
rapidly  mining  troops  and  supplies  to  any  points  required  along 
the  seacoast.  This  work  involved  examination  of  the  possibilities 
of  making  connections  with  the  steam  lines,  the  utilizing  of  such 
track  as  would  be  possible  from  its  type,  and  the  form  and  char- 

acter of  special  work,  so  that  steam  rolling  stock  could,  if  neces- 
sary, be  operated  over  the  street  railway  lines,  while  the  possi- 

bilities of  using  the  current  of  one  electric  railway  to  help  out  con- 
gestion upon  some  other,  and  all  such  similar  matters,  were  most 

carefully  gone  into.  The  work  was  most  interesting,  hurriedly 
though  it  had  to  be  done,  and,  to  the  credit  of  every  street  railway 
corporation  along  the  coast,  it  should  be  said  that  each  and  all 
patriotically  responded  to  requests  with  the  fullest  information 
that  could  be  desired  concerning  their  systems,  and  expensive 
maps  were  furnished  freely  without  charge.  In  fact,  the  manage- 

ment of  certain  important  systems  were  so  enthusiastic  that  had 
the  War  Department  requested  it.  it  is  probable  that  many  miles 
of  new  track  would  have  been  built  by  them  without  waiting  to 
question  the  possibilities  of  its  future  earning  power,  or  waiting 
for  local  franchise  rights.  Of  course,  it  would  not  be  proper  for 
the  writer  now  to  give  to  the  world  the  entire  results  of  the  in- 

vestigation, but  to  attain  a  most  important  object,  and  to 
strengthen  our  electric  railway  systems  where  they  are  weak,  it 
should  be  said  that  stretching  along  the  coast  from  Calais.  Me., 
to  Galveston,  Tex.,  are  ninety-two  distinct  street  railway  systems, 
any  one  of  which  might  have  been  an  important  factor  in  trans- 

portation for  military  purposes  should  Spain  have  made  a 
demonstration  against  our  coast.  The  aggregate  length  of  these 
systems  is  about  6,897  miles,  and  the  capacity  of  some  of  these  for 
handling  traffic  to  several  coast  points  is  simply  astounding,  it 
being  frequently  two  or  three  times  that  of  the  steam  railways 
which  approach  the  same  localities. 

- 

By-products  of  the  Power  House 

BY  M.  M.  FENNER 

During  the  year  1891  the  Dunkirk  &  Fredonia  Railroad  Com- 
pany changed  from  horse  to  electric  motive  power.  The  road  is 

j,y2  miles  long,  with  offices  and  power  house  situated  centrally  in 
the  village  of  Fredonia. 

Its  capitalization  while  a  horse  road  was  $57,000;  through  fare 
15  cents,  with  no  debts,  and  paying  8  per  cent  dividends.  During 
the  legislative  session  of  1894  the  company  secured  an  amendment 
to  its  charter  which  empowered  it  to  produce  and  sell  light,  heat 
and  power  to  the  village  of  Fredonia.  and  also  the  corporations 
and  citizens  residing  or  doing  business  in  the  said  village;  also  to 
rent  such  of  its  buildings  as  it  did  not  require  for  its  own  use,  and 
supply  its  tenants  with  light,  heat  and  power. 

In  1894  the  railway  company  began  a  search  to  increase  its  in- 
come and  commenced  an  investigation  of  the  different  heating 

systems.  Hearing  enthusiastic  reports  from  Springfield,  111.; 
Cedar  Rapids,  la.;  Williamsport.  Wilkesbarre.  Scranton  and  Phil- 
lipsburg,  Pa.,  and  Lockport,  N.  Y.,  our  company  had  the  heating- 
plant  put  in,  and  also  an  electric  light  and  power  plant,  during  the 
summer  and  early  autumn  of  1894.  The  light  and  power  additions 
to  our  plant  made  more  exhaust  steam,  which,  added  to  that  from 
running  the  street  railroad  proper,  gave  a  quantity  sufficient  for 
all  the  heat  consumers  we  were  able  to  get  that  year,  during  the 
milder  heating  months,  like  September,  October  and  a  part  of 
November;  also  a  part  of  March  and  all  of  April  and  May.  Dur- 

ing the  remainder  of  the  season  the  exhaust  steam  had  to  be  rein- 
forced from  the  boilers. 

From  a  capital  stock  of  $57,000  in  1891  our  capital  has  increased 
to  $116,200,  and  from  the  no-debt  of  that  period  we  have  now  a 
bonded  5  per  cent  debt  of  $61,000.  Also,  although  our  through 
fare  was  reduced  immediately  on  the  installation  of  electric  power, 
from  15  to  10  cents,  we  are  able  to  pay  our  fixed  charges  and  6  per 
cent  on  our  increased  capital.  The  almost  perfect  system  of  in- 

sulation that  we  use  enables  us  to  market  the  by-product  of  ex- 
haust steam,  in  competition  with  anthracite  coal,  with  all  its  clean- 
liness, conveniences  and  advantages.  We  sell  it  on  a  basis  oi  $4.17 

for  best  anthracite  coal,  and  our  consumers  think  it  is  fine  and 
cheap.  It  is  usually  sold  on  the  basis  of  $5  for  anthracite  coal. 
We  sell  by  meter. 

Exhaust  steam  is  no  different  from  any  other  steam  of  equal 
pressure.  The  most  economical  pressure  for  heating  purposes  is 
understood  to  be  from  4  lbs.  to  6  lbs.  When  the  exhaust  steam  is 
not  in  sufficient  supply  to  give  that  pressure,  it  is  easy  to  reinforce 
it  direct  from  the  boilers  to  such  a  limited  extent  as  needed. 

Some  of  the  questions  we  stumbled  over  were  as  follows: 
1.  How  can  we  make  heat  at  a  pressure  of  4  lbs.  to  6  lbs.  circu- 

late long  distances,  and  through  a  network  of  pipes  in  large  build- 
ings? We  had  the  State  Normal  School  to  heat,  having  nearly 

1,000,000  cu.  ft.  of  space;  and  other  large  buildings.  In  the  Nor- 
mal School  they  had  been  heating  at  a  pressure  of  40  ibs.  to  60  lb--, 

of  steam  by  means  of  radiators  in  one  part  (direct  radiation)  and  a 
Ian  driven  by  an  engine  (indirect  radiation)  in  another  part.  The 
answer  is:  Condensation  is  all  the  while  occurring  in  the  pipes, 
diminishing  space  as  J750  to  I,  thereby  creating  a  vacuum  which 
draws  the  steam  on  to  fill  it  from  atmospheric  pressure. 

2.  flow  do  you  dispose  of  the  water  from  the  condensed  -team? 
Answer:  By  letting  it  return  at  proper  grade  through  the  steam 
pipes  to  a  cooling  coil  from  which  indirect  heat  is  secured,  the 
cooled  water  finally  escaping  into  the  sewer.  Or.  if  the  building 
be  too  small  for  a  cooling  coil  to  be  profitably  employed,  then  it 
leturns  to  the  street  mains  and  goes  from  them  either  directly  into 
the  sewer,  or  passes  into  some  heated  building  further  down  the 
line,  and  through  its  cooling  coil  to  the  sewer,  after  parting  with 
its  indirect  heat.  A  special  trap  is  indispensable  to  prevent  the 
steam  escaping  to  the  sewer. 

3.  What  effect  will  the  back  pressure  have  on  your  engines? 
Answer:  No  serious  effect.  The  6  lbs.  of  pressure  will  neutralize 
(1  lbs.  of  the  80  lbs.  of  steam  you  run  at.  It  will  then  require  an 
additional  pressure  of  steam  equal  to  the  back  pressure  in  the  pipe 
line  less  about  1  lb. — the  amount  of  natural  air  pressure.  If  the 
back  pressure  was  suddenly  removed,  the  effective  pressure  for  the 
engine  would  run  up  a  number  of  pounds  equal  to  the  back 
pressure,  less  the  1  lb.  for  the  natural  air  back  pressure. 

4.  How  much  more  coal  will  this  back  pressure  consume?  An- 
swer: Not  much,  hardly  noticeable  in  the  coal  pile.  I  experi- 

mented in  1896.  Our  large  hotel,  a  consumer  during  winter, 
wanted  hot  water  in  the  summer.  What  would  it  cost?  I  wrote 
the  Springfield.  111.,  company  for  its  experience.  Our  business  in 
summer  can  be  done  with  a  150  h.p.  boiler.  Springfield  replied  I 
ought  to  have  $75  per  month,  but  they  would  rather  lose  custom- 

ers, and  had  lost  them,  rather  than  keep  the  steam  111  the  pipes 
during  the  summer.  I  had  the  coal  weighed  at  1  lb.,  2  lb.,  3  lb, 
and  4  lb.  back  pressure,  and  compared  with  its  weight  when  the 
exhaust  went  into  the  air.    At  1  lb.  I  found  no  difference;  at  2  lb. 
1  found  a  small  difference,  and  at  4  lb.  it  costs  about  $15  per 
month,  with  soft  pea  slack  at  $1.50  per  ton.  That  was  the  price  I 
fixed.  But  since  that  year  we  have  metered  it  to  the  hotel  with 
other  consumers,  and  it  costs  only  about  $6.50  to  $8.50  per  month. 
They  need  a  pressure  of  from  1  lb.  to  2  lbs.  in  the  main,  4 
lbs.  occasionally.  We  think  it  a  benefit  to  the  system  to  keep 
the  steam  in  the  pipes  summer  and  winter.  There  is  little  oil  in 
the  exhaust  steam  the  separator  does  not  remove,  and  it  keeps  the 
pipes  and  meters  bright  and  clean,  and  the  contraction  and  expan- 

sion are  avoided.  Most  people  like  to  take  the  chill  off  the  air  in 
damp  summer  weather,  and  will  use  the  heat  if  the  meter  is  left  in. 
We  take  meters  off  after  the  season  is  over  for  repairs  and  repaint- 

ing, except  when  consumers  desire  to  use  some  steam  in  the  sum- 
mer.   In  those  cases  we  leave  them  on. 

The  insulation  consists  of  an  iron  pipe  to  circulate  the  steam. 
That  is  placed  on  rests  1  in.  high  within  bored  logs,  the  bore  being 
2  ins.  greater  than  the  pipe,  so  as  to  give  1  in.  of  dead  air,  the  best 
insulator,  all  about  the  iron  pipe,  which  latter  is  wrapped  with 
asbestos.  The  log  has  a  shell  4  ins.  thick  lined  with  tin  which  has 
been  submitted  to  materials  to  prevent  water  soaking  and  decay. 
This  again  is  covered  with  a  3-ply  tarred  roofing  felt,  and  laid  on 
a  board  at  the  bottom  of  a  5-ft.  trench.  Expansion  joints,  or 
"variators,"  doing  away  with  all  packed  joints,  are  inserted  at 
proper  intervals  with  brick  work  built  above  them.  Special  pro- 

tection at  end  joints  of  the  logs  where  they  fit  into  each  other. 
Jfhe  whole  then  covered  with  earth  specially  tamped  down,  proper 
tile  drainage  being  placed  beneath  the  structure  to  take  away  all 
surface  water.  These  are  substantially  the  elements  of  the  insula- 

tion and  construction  of  the  system  we  use,  being  known  as  the 
Holly  System  of  Steam  Heating.  While  this  insulation  is  not 
absolutely  perfect,  it  is  practically  so,  and  makes  it  possible  to 
circulate  the  steam  for  long  distances  in  proper  sized  pipes. 
We  pay  3  per  cent  from  our  street  railroad  earnings,  and  3  per 

cent  from  our  steam  heat  earnings,  upon  our  whole  capitalization. 
The  growth  of  the  heating  business  is  shown  by  an  increase  of 
receipts  from  $2800  in  1894-5  to  $4500  in  the  season  of  1897-8.  A 
satisfactory  number  of  new  customers  have  already  made  applica- 

tion to  connect  with  our  mains  for  the  season  of  1898-9. 
The  heat  is  sold  by  the  square  foot  of  radiation,  cubic  foot  of 

space,  by  meter,  and  at  fiat  rates,  in  the  various  localities  where 
it  is  used.  We  adopt  and  prefer  the  meter.  We  think  it  would  be 
as  wise  to  sell  gas  and  electric  light  on  flat  rates  as  to  so  sell 
steam  heat.  The  amount  of  heating  which  a  power  plant  may  be 
able  to  do  with  its  exhaust  steam  can  be  closely  approximated  by 
the  following  rules,  viz.:  That  the  exhaust  steam  from  100  h.p.  en- 

gines when  in  use  will  heat  i .000.000  cu.  ft.  of  space  in  average 
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buildings  in  the  severest  weather.  This  rule  is  believed  to  be  sub- 
stantially correct,  and  at  the  minimum  rate  of  $13  per  1000  en.  ft. 

would  amount  to  the  sum  of  $3000  per  year. 

Track  Bonding  in  Brooklyn 

BY  R.   P.   BROWN  AND  G.   E.  CHAPIN 

The  tracks  of  the  Brooklyn  Heights  Railroad  system  were 

originally  bonded  with  the  familiar  supplementary  wires,  the  sec- 
tion of  the  rail  being  such  that  it  was  difficult  to  use  any  other 

method.  This  wire,  as  well  as  the  branches  leading  to  the  rails, 
was  tinned  so  as  to  make  good  contact  with  the  earth,  and  large 

copper  plates,  also  tinned,  were  placed  111  the  damp  soil  or  water 
m  (lie  vicinity  of  the  power  house.  These  plates  soon  became 
corroded  and  coated  with  insulating  substances,  and  were  of  prac- 

tically 110  value  in  returning  the  return  current,  so  return  feeder 
wires  were  run  out  to  make  frequent  taps  to  the  supplementary 
wire.  As  the  traffic  of  the  road  increased,  the  cost  of  this  return 

copper  became  a  serious  matter,  and  when  it  became  necessary  to 
relay  the  tracks  in  1895  the  question  of  bonding  received  careful 
consideration.  The  rails  were  practically  carrying  no  current,  and 
it  was  decided  that  the  new  construction  of  9-in.  girder  rails  would 
increase  considerably  the  conductivity  of  the  return  circuit  pro- 

vided they  were  properly  bonded. 
To  take  full  advantage  of  the  large  amount  of  metal  for  the 

track,  a  bond  of  high  conductivity,  the  shortest  possible  length, 
and  low  contact  resistance  was  required.  At  that  time  no  bond 
meeting  all  these  conditions  could  lie  found,  and  one  was  designed 
by  the  engineers  ot  the  company.  As  the  joints  were  suspended 
there  was  sufficient  space  between  the  ties  lor  supplying  bonds 
underneath  the  base  of  the  rail,  and  arrangements  were  according- 

ly made  to  make  contact-  at  that  point.  The  bond  decided  upon 
was  of  cast  copper,  the  full  width  of  the  base  of  the  rail  and  the 
connection  between  bond  and  rail  was  obtained  by  surface  contact, 
about  12  sq.  ins.  of  surface  being  covered  by  the  bond  on  the 
end  of  each  rail.  This  contact  came  within  J4  hi,  of  the  end  of 
the  vail,  and  the  connecting  metal  was  left  the  same  size,  5  ins.  wide 
and  1  -d  in.  in  thickness,  the  bond  being  a  trifle  thicker  at  the  point 
of  contact.  The  connecting  piece  of  metal  was  curved  so  as  to 
allow  for  expansion.  To  secure  good  connection,  a  re-enforcing 
plate  of  cist  iron  was  placed  underneath  the  area  of  contact,  and 
the  bond  pressed  firmly  againsl  the  rail  by  _>'  ..-in.  bolts  passing 
through  the  base  of  the  rail.  No  machine  work  is  done  on  those 
bonds  other  than  girdling  the  contact  face.  The  scale  was  re- 

moved from  the  rail  where  the  bond  was  to  be  applied  by  grinding 
with  a  portable  emery  wheel.  This  was  not  a  very  costly  opera- 

tion, as  the  rails  were  arranged  w  ith  bases  uppermost,  as  they  were 
unloaded  from  the  lighter,  ami  no  rehandling  was  necessary. 
To  prevent  corrosion  a  shallow  groove  was  formed  around 

the  contact  space,  and  an  attempt  made  to  seal  the  bond  water- 
tight by  forcing  into  this  groove  a  non-hardening  pitch,  heated 

until  very  fluid.  Owing  to  the  fact  that  the  groove  was  necessarily 
very  shallow,  the  bond  plate  being  only  3-16  in.  thick,  this  sealing 
was  unsuccessful  in  practice,  but,  owing  to  the  large  area  of  con- 

tact, if  rust  had  formed  in  the  contact,  it  has  in  no  way  effected 
the  conductivity,  as  recent  tests  show  these  bonds  to  be  practically 
of  the  same  resistance  as  when  first  installed,  three  years  ago. 

The  cost  of  these  bonds  was  not  greater  than  that  of  the  0000 
bond  going  completely  around  the  fish-plate,  and  having  two  or 
three  times  the  electrical  resistance  of  this  connection.  The  diffi- 

culty of  attaching  a  bond  underneath  the  base  of  the  rail,  however, 
was  considerable,  and  careful  supervision  was  necessary  to  have 
the  work  performed  in  a  proper  manner.  This  trouble  led  to 
further  investigations,  with  the  result  that  a  bond  electrically 
brazed  to  the  rail  was  adopted  the  following  year.  This  bond  was 
somewhat  cheaper  than  the  plate  bond,  and  good  work  was  more 
easily  obtained  on  account  of  the  better  chance  of  inspection.  The 
use  of  such  a  bond  had  been  discussed  the  two  previous  years,  but 
was  not  developed  on  account  of  a  doubt  whether  the  contact 
could  be  made  large  enough  to  prevent  heating  when  considerable 
current  was  flowing,  that  might  give  rise  to  thermo-electric  effects 
between  the  copper  and  the  iron. 

A  sample  of  copper  brazed  to  steel  was  secured,  and  after  care- 
ful tests  it  was  found  that  the  contact  between  copper  and  steel 

was  of  negligible  resistance,  as  compared  with  the  resistance  of 
the  copper  strip.  Owing  to  patent  difficulties  it  was  impossible  to 
make  any  arrangements  with  the  firm  supplying  this  sample  for 
the  use  of  the  bond  that  year,  hut  a  series  of  experiments  demon- 

strated the  possibility  of  doing  the  brazing  by  a  process  developed 
by  the  electricians  of  the  company.  There  was  not  sufficient  time 
to  obtain  special  apparatus  for  doing  this  work,  so  the  electrical 
current  needed  was  taken  from  the  railway  circuit.  To  obtain 
the  low  voltage  required  the  brazing  apparatus  was  connected  in 

series  with  a  generator  between  the  circuit  breaker  and  the  nega- 
tive bus  of  the  station.  The  voltage  of  this  dynamo  was  raised 

high  enough  to  overcome  the  added  resistance,  and  the  gen- 
erator run  in  multiple  with  the  others  in  the  power  station.  Sev- 

eral brazing  contacts  were  in  series,  so  that  the  resistance  could 
be  kept  as  uniform  as  possible,  and,  owing  to  the  large  output  of 
the  stations,  the  variation  in  the  load  was  slight,  and  very  little 
was  given  the  regulation  of  the  dynamos  used  in  the  welding  cir- 

cuit. Transformers  have  since  been  obtained  for  doing  this  work, 
and  the  brazed  bond  has  been  adopted  as  the  standard  on  all  the 
heavy  lines  of  the  system.  As  no  portable  brazing  apparatus  had 
been  obtained,  the  bond  is  made  in  two  parts,  and  brazed  on  the 
rail  before  they  are  removed  from  the  yard. 

The  shape  of  the  bond  depends  on  whether  it  is  placed  on  the 
web  of  the  rail,  so  as  to  come  underneath  the  fish-plate,  or,  as 
they  are  now  applied,  on  the  base  and  upper  flange  of  the  rail, 
outside  of  the  joint  plate.  All  forms  of  the  bond,  however,  are 
made  up  of  ten  or  twelve  leaves  of  1-64-in.  soft  copper,  the  car- 

rying portion  of  the  bond  being  t-)4  ins.  wide,  and  the  brazed  con- 
tact having  an  area  of  about  1  sq.  in.  Soft  spelter,  with  suitable 

flux,  is  used  in  brazing  the  copper  to  the  steel  rail.  The  bond  is 
divided  longitudinally  into  three  parts,  so  as  to  give  greater  flexi- 

bility. When  the  rails  are  in  position  the  ends  of  these  bond 
leaves  are  interlaced  and  fastened  together  by  rivets  and  also  by 
solder.  The  length  of  the  bond  between  center  of  contacts  is  5 
111s..  and  its  cross  section  is  equal  to  350,000  cm. 

All  the  brazing  of  the  several  thousand  bonds  now  installed  has 
been  done  with  a  makeshift  device,  employing  processes  developed 
entirely  by  the  electricians  of  the  company.  License  under  the 
patents  of  General  Payne,  of  Elmira,  and  the  Thomson  Welding 
Company  has  been  obtained  to  guard  against  any  claim  of  in- 
fringement. 
On  account  of  the  great  number  of  miles  of  track  that  are 

rapidly  being  relaid  it  was  found  to  be  impossible  to  braze  bonds 
lor  all  the  rails  with  the  inadequate  means  at  hand,  so  the  lighter 

lines  have  been  bonded  with  the  short  bonds  of  the  "horseshoe" 
type  placed  underneath  the  fish-plates.  The  holes  for  these  bonds 
are  drilled  by  the  makers  of  the  rail,  and  they  are  reamed  out 
with  emery  paper  to  remove  the  rust  that  may  have  formed 
during  shipment.  If  care  is  used  in  compressing  the  terminal  01 
those  bonds  there  is  no  necessity  lor  drilling  or  reaming  of  holes 
on  the  ground,  as  any  slight  irregularity  in  the  drilling  tills  up 
when  the  soft  copper  is  thoroughly  upset.  The  horseshoe  bonds 
are  3JZ4  ins.  in  length  of  No.  0000  cross-section,  and  have  34-in. 
diameter  terminals.  As  a  measure  of  safety,  as  well  as  to  lower 
the  resistance  of  the  joints,  all  rails  are  double  bonded,  whether 
the  brazed  or  horseshoe  bonds  are  used. 

Curved  rail,  switches  and  other  special  work  are  often  difficult 
to  bond  satisfactorily  in  the  yard,  and  the  joint  plates  are  of  such 
section  that  the  bond  cannot  be  placed  underneath.  In  such  work- 
long  bonds  going  around  the  fish-plates  are  used.  On  account  of 
the  excessive  wear  on  special  work  the  joints  are  particularly  liable 
to  loosen,  so  that  the  bond  must  be  extremely  flexible. 

The  No.  0000  bonds  are  used  on  this  work,  and  to  keep  the 
conductivity  the  same  as  the  street  rail  both  sides  of  the  special 
work  are  cross  bonded  and  the  circuit  re-enforced  by  running 
500,000  cm.  wires  joining  these  cross  connections,  the  number 
of  wires  used  depending  on  the  current  density  of  the  track  in 
each  section.  The  straight  track  is  cross  connected  every  750  ft. 
These  cross  connections  are  made  of  500.000  cm.  wire  fastened  to 
the  rail  with  a  terminal  for  the  contact  similar  to  that  of  the  plate 
bond  mentioned  before.  These  terminals  have  about  6  sq.  ins.  of 
contact,  and  are  soldered  to  the  rail.  The  terminals  have  a  cast 
iron  re-enforcement,  and  are  bolted  to  the  web  of  the  rail,  so  that 
110  mechanical  strain  can  come  on  the  soldered  joints.  This 
same  terminal  is  used  to  connect  the  return  wires  in  the  track  ad- 

jacent to  the  power  house  to  the  negative  bus. 
It  has  been  found  that  if  a  simple  bond  is  used  it  should  be 

placed  at  the  center  of  the  web  of  the  rail  if  sufficient  contact 
can  be  obtained  at  that  point.  If  contact  is  made  at  either  the 
base  or  upper  flange  the  length  of  the  circuit  is  increased  by  the 
height  of  the  rail,  and  in  case  of  the  9-in.  girder  the  increased  re- 

sistance is  equal  to  a  half  of  the  total  resistance  of  the  bond  itself. 
On  account  of  the  greater  depth  of  metal  it  would  seem  advisable 
when  two  bonds  are  used  to  apply  one  011  the  top  of  the  upper 
flange  of  the  rail  and  the  other  on  the  base.  Solid  joints  are  very 
apt  to  break  if  the  joint  plates  become  loosened  to  any  extent, 
and  are  consequently  never  used  on  special  work.  Contrary  to 
the  former  practice  of  tinning  the  bonds  and  supplementary  wire, 
the  bonds  and  their  exposed  copper  surface  are  carefully  coated 
with  an  insulating  paint,  so  that  if  there  is  any  flow  of  the  cur- 

rent of  the  track  to  the  surrounding  soil  it  must  leave  from  the 
steel,  and  not  from  the  copper.  This  prevents  the  bonds  being 
destroyed  by  electrolysis  or  other  corrosive  action. 

The  Falk  cast  welded  joints  make  the  best  possible  electrical 
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connection,  and  if  care  is  used  in  the  installation,  conductivity 
almost  equal  to  the  continuous  rail  can  lie  obtained.  The  new 
electrically  welded  rail  joint  made  by  the  Johnson  Electric  Com- 

pany promises  to  l>e  equally  good. 
To  guard  against  imperfect  workmanship  a  system  <>l  testing 

bonds  has  been  practiced.  Usually  only  the  joints  on  one  line  ol 

lail  are  tested,  though  in  sections  ol"  high  current  density,  as  in 
the  vicinity  of  power  houses,  the  resistance  of  each  joint  is  ob- 

tained. The  test  is  simple  comparison  of  the  fall  of  potential 
across  the  joint  and  on  a  measured  portion  of  an  unbroken  rail. 
Two  Weston  millivolt  meters,  with  scales  ranging  from  .001  to 
..1  of  a  volt,  are  used,  the  readings  being  taken  simultaneously. 
Contact  is  obtained  by  pressing  hardened  steel  points  on  the  sur- 

face of  the  rails.  These  points  are  set  in  wooden  blocks  ami 
placed  d  ins.  apart  if  used  on  the  joints,  and  2  ft.  apart  for  test  on 
solid  rail.  The  distance  on  the  rail  is  taken  lor  2  ft.,  instead  ol 
1  Ft.,  on  account  of  the  small  amount  of  current  How  in  the  rail 
on  some  of  the  lighter  lines.  These  testing  terminals  are  pro- 

vided with  handles  ol  convenient  length,  so  that  the  person  using 
them  can  stand  upright  and  apply  the  necessary  pressure  with  one 
foot.  Two  men  can  test  joints  very  rapidly  with  this  outfit.  The 
current  density  of  some  of  the  rails  was  too  low  to  give  reliable 
readings  with  these  instruments,  so  a  portable  resistance  was  ar- 

ranged on  a  wagon  and  the  necessary  current  readily  obtained 
from  the  trolley  w  ire.  This  resistance  allowed  about  ,^oo  amps,  to 
(low  from  the  line  to  the  rail,  and  as  it  could  be  very  quickly  ap- 

plied, rendered  it  a  comparatively  easy  matter  to  test  the  joints  in 
any  section  of  the  city. 

Although  the  bonds  are  less  than  (1  ins.,  that  length  selected  for 
the  distance  between  terminals  of  the  volt  meter  used  in  testing 
joints,  because  it  gives  a  convenient  fraction  to  subtract  from  the 
length  of  each  rail  in  arriving  at  the  total  resistance  in  line  of 
track.  The  drop  of  these  6  ins.  was  considered  as  increasing  the 
length  of  the  rail  by  an  amount  proportionate  to  the  drop  in  the 
rail  itself.  From  this  percentage  that  the  rail  of  any  line  ap- 

proached the  conductivity  of  the  solid  steel  rail  could  be  easily 
determined. 

The  following  results  were  obtained  from  different  joints: 
FALK  JOINT. 

Per  Cent  of 
Drop.  Conductivity. 

V  of  rail.  1'  of'joint. 
.00215  .00355  (30'  rail)   98 (60'  rail)   99 DOUBLE    BRAZED  BOND 

1'  of  rail.  1'  of  joint. 
.00725  .0075S  (30'  rail)   99.8 

(60'  rail)   99.9 JOHNSON  BOND 
2'  of  rail.  G"  of  joint. 
.00364  .00342  (30'  rail)   95.6 

(60'  rail)   97.8 PLATE  BOND 
2'  of  rail.  6"  of  joint. 
.0109  .0233  (30'  rail)   S9 

(60'  rail)   94 
It  will  be  seen  by  the  foregoing  that  it  is  a  comparatively  easy 

matter  to  get  a  conductivity  of  over  90  per  cent  of  a  continuous 
steel  rail.  As  high  as  600  amps,  can  be  safely  carried  on  any  of 
the  bonds  mentioned,  and  the  cost  of  double  bonding;  in  a  satis- 

factory manner  should  not  exceed  75  cents  per  joint.  The  con- 
ductivity of  steel  varies  with  the  amount  of  carbon  in  its  compo- 

sition, but,  generally  speaking,  it  is  about  one-eighth  of  the  con- 
ductivity of  commercial  copper.  Bearing  these  facts  in  mind  it 

will  be  readily  seen  that  it  is  much  cheaper  to  make  the  return 
circuit  wholly  of  well  bonded  steel  rails,  supplementing  the  track 
in  the  vicinity  of  the  power  house  with  worn  out  rails  carefully 
bonded. 

♦  ♦♦ 
Individual  Fare  Boxes 

BY  T.  J.  NICHOLL 

For  many  months  before  I  made  the  attempt  to  introduce  the 
fare  box  on  the  Rochester  Railway  I  had  watched  with  great  in- 

terest the  methods  in  use  in  Canada,  England,  and  some  cities  of 
the  United  States,  where  various  fare  boxes  are  used,  and  after 
careful  investigation,  not  only  of  the  system,  but  also  the  box  or 
receptacle,  I  finally  made  up  my  mind  that  the  box  used  on  the 
Toronto  Railway  was  probably  the  best,  as  it  seemed  to  be  a  well 
made  and  ingenious  device,  the  outcome  of  years  of  experience. 
The  slot  in  which  the  money  was  to  be  dropped,  was  so  ar- 

ranged that  the  coin  or  ticket  once  entered,  no  matter  how  short  a 
distance,  could  not  be  withdrawn,  thus  avoiding  any  sleight-of-hand 
work  on  the  part  of  the  passenger.  The  coin  or  a  ticket  dropped 
on  a  shelf  or  table  that  was  easily  and  quickly  seen  by  the  con- 

ductor, and,  best  of  all,  when  the  coin  or  ticket  was  tripped  into 
the  final  receptacle  it  was  utterly  impossible  for  it  to  be  extracted 

without  breaking  the  box.  In  fact.  I  could  not  see  that  a  fare 
box  could  be  more  perfect,  unless  it  might  be  made  to  register  the 
number  of  times  the  table  or  shelf  catching  the  money  was  tripped, 
which  would  be  of  very  little  value. 

I  laving  my  mind  made  as  to  the  kind  ol  box  that  I  would  use. 
and  still  believing  most  firmly  that  by  its  use  we  could — first, 
collect  more  of  our  revenue  than  we  did  by  allowing  our  con- 

ductors to  handle  it;  and,  second,  thai  they  would  be  relieved  of  a 
very  large  portion  of  their  clerical  work,  I  introduced  the  same  on 
the  cars  of  two  of  our  best  lines  June  2<),  I  X< jX.  I  first  had  these 
boxes  turned  into  the  office  at  the  end  of  each  trip,  ami  caused  the 
conductor  to  ring  up  his  cash  fare  and  transfer  registers,  the  same 
as  usual  (we  use  two  registers),  turning  in  his  transfers  each  trip 
with  the  box,  and  giving  the  last  number  of  each  register.  This 
I  soon  found  required  too  large  a  clerical  force  in  the  office,  and 
accordingly  lengthened  the  time  out  so  as  to  take  in  the  entire 
running  time  of  each  conductor;  that  is,  they  took  their  boxes  at 
the  beginning  of  their  run,  ami  kept  them  until  they  came  off 
duty,  but  each  trip  turned  transfer  tickets  into  the  office  with  regis- 

ter readings,  etc. 
During  the  time  of  trial — first,  the  receipts  of  both  lines  were 

very  closely  scrutinized  and  compared  with  like  weeks  and  days  of 
the  years  before  and  with  similar  seasons,  considering  weather, 
etc..  and  little  or  110  appreciable  increase  in  the  receipts  could  be 
discovered,  showing  that  our  conductors  were  apparently  dealing 
squarely  with  us,  or  had  some  other  ways  ol  beating"  Us;  second, 
we  found  that  in  crowded  cars,  for  short  distances  especially,  it 
was  impossible  to  collect  all  of  the  fares,  as  the  conductor  was 
obliged  to  make  change,  and  the  people  seemed  desirous  of 
causing  delay  purposely,  in  many  cases  putting  five  pennies  into 
the  boxes  (which  took  just  exactly  as  long  as  collecting  five  fares 
in  the  usual  way),  and  generally  required  change,  much  more  than 
usual.  The  operation  was  often  as  follows:  The  conductor  would 
demand  fare,  the  party  would  hand  him  25  cents,  50  cents  or  a 
dollar  bill  for  change;  the  conductor  would  make  change  and 
hand  same  back  to  passenger,  who  would  count  it  once  or  twice, 
in  some  cases  putting  it  into  his  pocket  without  dropping  the  fare 
into  the  box;  the  conductor  would  call  the  attention  of  passenger 
to  this  fact,  and  an  argument  would  be  the  result,  all  of  which, 
you  will  understand,  would  take  much  more  time  than  simply- 
making  change  by  the  conductor.  Of  course,  the  party  would 
generally  put  fare  in  box;  this  is  only  one  instance  of  many.  Third, 
the  box  had  to  be  carried  by  the  conductor,  either  in  his  hand  or 
under  his  arm,  as  they  did  not  like  to  carry  it  on  a  strap,  and  this 
was  the  cause  of  several  trifling  accidents,  such  as  dropping  the 

box  on  people's  knees,  shoulders  and  feet,  causing  no  little  tiouble in  this  way.  Fourth,  notwithstanding  the  fact  that  we  provide 
hooks  for  the  purpose  of  hanging  the  boxes  up  out  of  the  way, 
inside  the  car,  we  found  it  frequently  the  case  that  on  account  of 

having  the  box  in  his  hand  the  conductor  failed  to' catch  the  trol- ley when  it  jumped  the  wire,  in  time  to  save  it  from  striking  guy 
wires,  etc.  Fifth,  it  was  discovered  that  if  the  conductor  desired 
to  be  dishonest  he  could  be  so  just  as  well  with  the  box  as  without 
it.  in  a  crowded  car,  and  the  people  encouraged  it  by  assistance 
very  often.  Sixth.  wre  found  our  patrons  disliked  the  use  of  the 
box  very  much,  and  would  insist  upon  not  putting  their  fares  into 
it,  throwing  them  on  the  seat  and  floor  or  handing  them  to  the 
conductor  to  put  in  the  box,  all  of  which  occurrences  caused 
trouble  and  annoyance,  but  this  antipathy,  I  believe,  would  soon 
wear  off  when  people  became  accustomed  to  them. 
Summing  it  up,  I  find  that  the  objections  to  the  individual  fare 

box  are  very  much  in  the  majority,  the  two  things  in  its  favor 
being — first,  the  saving  of  labor  by  conductor  in  having  no  re- 

ports to  make  out  except  the  report  of  register  readings,  allowing 
him  more  time  to  the  attention  of  his  passengers;  and,  second, 
whatever  was  dropped  into  the  box,  be  it  buttons,  dead  nickels  or 
bad  money,  belonged  to  the  company,  and  no  opportunity  is  given 

to  the  conductor  to  distribute  the  company's  revenue  according to  his  own  ideas.  Both  of  these  are  of  great  importance,  but  not 
sufficiently  so,  in  my  opinion,  to  overcome  the  objections  previous- 

ly stated,  and  therefore  the  use  of  the  fare  box  has  been  abandoned 
by  this  company  after  its  employment  for  the  neighborhood  of  six 
weeks,  during  which  time  the  men,  as  well  as  the  officials,  gave  it 
a  most  fair  trial. 

W  hile  it  would  seem,  from  the  above,  that  the  individual  fare 
box  is  not  practical  in  operation  in  a  street  railway  doing  a  large 
business,  at  the  same  time  I  am  convinced  that  it  would  be  a 
most  excellent  device  for  the  use  of  lines  with  a  light  traffic,  and 
would  undoubtedly  give  them  almost  their  entire  revenue  with 
very  little  expense  for  inspection,  etc.,  which  can  hardly  be  afford- 

ed by  such  lines. 
People  have  said  to  me  that  our  citizens  were  too  dishonest  to 

admit  of  the  system  being  a  success  in  the  United  States.  I  don't 
believe  one  word  of  this,  and  have  not  the  slightest  doubt  that  we 
could  use  it  on  the  entire  Rochester  Railway  without  trouble,  if 

1 
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we  so  desired,  as  it  really  is  no  reflection  upon  the  honesty  of  the 
men;  on  the  contrary,  to  an  honest  man  it  removes  all  possibility 
of  suspicion.  I  am  also  equally  certain  that  our  men  are  as  honest 
as  can  be  found  anywhere,  and  that  in  Toronto,  Montreal  or  else- 

where where  boxes  are  used,  more  fares  are  missed  than  would  be 
stolen. 

The  "Springfield  Republican"  has  wisely  said:  "Thus  we  are 
brought  back  to  the  necessity  of  recognizing  that  the  honesty  of 
the  conductor  must  be  to  some  extent  presumed  and  relied  upon. 
This  is  a  factor  which  cannot  possibly  be  entirely  eliminated  from 
the  conduct  of  any  corporation  or  business.  Inspectors  may  be 
employed  to  watch,  but  who  is  to  watch  the  inspector?  And  the 
wise  corporation  manager,  who  is  acquainted  with  human  nature, 

knows  that  a  man's  honesty  is  never  improved  by  proceeding  on 
the.  assumption  that  he  is  dishonest.  The  more  effective  way 
would  seem  to  be  to  give  the  conductor  a  fair  wage,  reasonable 
hours  and  good  treatment  generally,  and  place  him  on  his  honor 

as  a  man  to  deal  honestly  in  return." 
- 

Track  Construction  in  Brooklyn 

BY  D.  F.  CARVER 

The  essential  feature  of  good  track  construction  and  good  pave- 
ment is  a  good  foundation.  In  a  majority  of  cases  this  exists 

naturally  at  the  depth  at  which  ties  are  laid.  If  the  natural  founda- 
tion is  not  suitable  it  can  be  made  so  by  the  use  of  broken  stone 

or  gravel.  The  ties  should  be  of  the  best  quality  of  yellow  pine 
ties,  sawed  four  sides,  and  of  a  size  sufficient  to  give  a  bearing  on 
foundation  of  not  less  than  4.V2  sq.  ft.  per  tie.  A  very  excellent  and 
economical  spacing  has  been  found  to  be  twenty-four  ties  to  a 
60-ft.  rail.  All  ties  should  be  thoroughly  tamped  near  the  rail, 
and  the  joint  ties  tamped  throughout  their  lengths.    The  dirt 

under  the  base  of  the  rail  should  also  be  thoroughly  tamped,  other- 
wise there  will  be  a  settlement  which  will  allow  the  rail  stones  to 

be  forced  down. 
The  rail  used  should  be  of  hard  steel,  and  of  a  section  that  will 

give  it  great  stiffness.  The  tread  should  be  either  level,  or.  as  is 
becoming  common  practice,  should  bevel,  so  that  the  wheels  will 
have  a  bearing  for  the  width  of  the  tread.  This  latter  arrangement 
gives  greater  contact  for  traction  and  stoppages,  and  also  causes 
less  damage  to  wheels  that  are  skidded  in  an  emergency  stop. 
The  web  of  the  wheel  should  be  as  nearly  as  possible  beneath  the 
center  of  the  tread,  so  that  the  resultant  of  the  forces  of  weight 
and  lateral  motion  of  the  wheel  shall  fall  within  the  width  of  the 
base. 

As  the  lightest  section  of  9-in.  rail  is  more  than  amply  strong 
to  stand  the  strain  of  carriage,  provided,  of  course,  that  every 
lie  has  a  first-class  bearing,  it  has  been  found  desirable  to  roll  the 
web  down  to  the  thinnest  section  possible,  and  accept  the  small 
losses  due  to  rails  splitting  along  the  web  from  the  tension  caused 
by  the  very  unequal  distribution  of  metal.  The  breakage  above 
referred  to  has  been  found  to  be,  throughout  a  year's  work,  about 
0.25  per  cent  rail  laid. 

The  problem  of  the  joint  rail  has  been  a  very  trying  one.  but  it 
is  fast  approaching  a  successful  and  satisfactory  solution,  the 
essential  features  of  which  are  either  a  welded  joint,  which  makes 
a  rail  practically  one  continuous  mass,  or  the  mechanical  joint. 

which  avails  "I  the  bearing  surface  beneath  the  head  and  tram 
and  beneath  the  base,  and  of  the  upper  surface  of  the  base  of  the 
rails  which  it  connects.  Either  joint,  to  be  entirely  successful, 
however,  must  be  laid  with  tight  joints,  so  that  passing  wheels 
will  have  a  continuous  bearing. 

This  method  of  construction  will,  in  time,  force  the  track  out  of 
line,  and  where  the  line  is  curved  to  any  extent  will  push  the 
curve  out  of  line,  and  also  in  renewing  any  position  of  the  track  in 
warm  weather  it  will  lie  found  almost  invariably  impossible  to  put 
in  new  pieces  of  the  same  size  as  the  old  removed,  because  the 
great  compression  strain  closes  up  the  opening.  Still,  with  all 
these  objections,  the  added  length  of  life  of  joints  gained  is  of 
decided  advantage. 

With  the  girder  rail  sections  in  block  paved  streets  it  is  abso- 
lutely necessary  to  use  a  rail  filler.  We  have  experimented  with 

the  burnt  brick,  which  was  found  to  crumble  badly  under  heavy 
wagon  Iraffic,  and  it  has  been  abandoned.  In  its  place  is  used 
hemlock  planks,  which  give  the  best  results  on  the  investment. 

In  paving  up  the  street,  the  portions  outside  the  outside  rail  and 
between  the  tracks  should  be  paved  and  thoroughly  rammed  be- 

fore the  sections  between  the  rails  are  paved.  This  prevents  the 
crowning  of  the  stones  between  rails  from  forcing  the  track  out 
of  gage. 
A  bed  of  concrete  between  ties  has  been  tried  to  prevent  the 

paving  blocks  from  sinking,  but  such  experience  as  the  writer  has 
had  with  this  construction  has  not  been  very  satisfactory,  and,  as 
its  first  cost  is  great,  and  also  as  the  interest  on  this  extra  invest- 

ment is,  in  many  cases,  greatly  in  excess  of  the  maintenance 
charges,  which  it  is  intended  to  prevent,  he  is  led  to  doubt  very 
greatly  its  utility. — 

Electric  Development  in  Cuba  and  Porto  Rico 

The  American  Indies  Company  was  formed  in  Trenton,  N.  J., 
on  Sept.  6.  for  the  purpose  of  developing  the  vast  resources  of 

J 

Cuba  and  Porto  Rico.  Its  charter  is  an  exceedingly  broad  one, 
covering  the  power  to  generate,  accumulate,  distribute  and  supply 
electricity  for  light,  heat,  power  and  signaling  purposes;  to  con- 

struct, own  and  operate  plants  for  the  conveyance  of  electrical  cur- 
rent for  telegraph,  telephone  and  other  purposes;  to  construct, 

own  and  operate  telephone  exchanges;  to  manufacture  and  supply 
gas  for  fuel  and  illuminating  purposes;  to  light  cities,  buildings 
and  places,  both  public  and  private,  by  gas  and  electricity;  to  ac- 

quire, own  and  manage  real  estate,  timber,  mineral  and  oil  proper- 
ties and  rights,  and  to  carry  on  the  business  of  mining,  smelting, 

refining  and  coke  manufacturing. 
The  capital  stock  of  the  new  company  is  $18,000,000,  and  its 

corporators  include  some  of  the  strongest  capitalists  of  New  York 
and  Philadelphia,  among  them  being  Thomas  Dolan,  P.  A.  B. 
Widener,  W.  L.  Elkins,  Thomas  F.  Ryan,  Frederic  P.  Olcott,  An- 

thony N.  Brady,  R.  A.  C.  Smith,  Henry  D.  MacDona,  J.  M. 
Ceballos,  Guillermo  de  Zaldo,  H.  P.  Booth  and  H.  G.  Runkle. 

It  is  understood  that  the  corporators  will  contribute  all  neces- 
sary capital,  and  that  there  will  be  no  public  subscription. 

—  

The  La  Societe  International  d'  Exploitation  Electriques  has been  formed  in  Brussels,  Belgium,  with  a  capital  of  $2,000,000,  to 
undertake  all  kinds  of  electrical  developments.  It  is  understood 
that  many  electrical  companies  in  this  country  will  be  asked  to 
quote  prices  on  the  requirements  which  the  company  will  need. 
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AT  THE  BOSTON  CONVENTION 

Representatives  of  Street  Railway  Companies 

Allentown,  Pa. — A.  F.  Walter,  Sec.  and  Treas.,  and  Jilson  J.  Cole- 
man, Director,  Allentown  &  Lehigh  Valley  Traction  Co. 

Alton,  111.— J.  F.  Porter,  Pres.,  and  H.  H.  Harrison,  Elec,  Alton 
Ry.  &  Illuminating  Co. 

Amherst,  Mass. — D.  N.  Wheelock,  Amherst  &  Sunderland  St.  Ry. 
Amsterdam,  N.  Y. — E.  F.  Seixas,  Supt.  Amsterdam  St.  R.R.  Co. 
Athol,  Mass.— W.  D.  Smith,  Gen.  Man.,  and  A.  P.  Granger,  Elec, 

Athol  &  Orange  St.  Ry. 
Asburv  Park,  N.  J. — S.  F.  Hazelrigg,  Man.,  Atlantic  Coast  Elec. 

R.R. 

Atlanta,  Ga.— E.  Woodruff,  Pres.;  J.  Carroll  Payne.  V.-Pres.; 
Thomas  Elliott,  Chief  Eng.,  and  N.  W.  L.  Brown,  Elec,  At- 

lanta Consolidated  St.  Ry.  Co. 
Baltimore,  Md.— P.  O.  Neilholtz,  Elec.  Eng.;  T.  M.  Christopher, 

Mast.  Mech.,  and  D.  E.  Evans,  Baltimore  Consolidated 
Ry.  Co. 

Baltimore,  Md.— F.  L.  Hart,  Gen.  Man.  Baltimore  City  Pass. 
Ry.  Co. 

Bangor,  Maine. — Jas.  H.  Green,  Supt.,  Bangor,  Hampden  &  Win- 
terport  Ry. 

Bangor,  Maine. — W.  H.  Snow,  Supt.,  and  C.  H.  Sanborn,  Bangor 
St.  Ry. 

Battle  Creek,  Mich. — L.  N.  Downs,  Pres.;  E.  Hope  Norton. 
V -Pres. ;  Dee  Allen,  Sec,  and  Fred  I.  Griswold,  Gen.  Man., 
Michigan  Traction  Co. 

Bay  City,  Mich. — W.  R.  Morrison,  Asst.  Gen.  Man.,  and  R.  S. 
Ashe,  Supt.,  Bay  Cities  Consolidated  St.  Ry.  Co. 

Binghamton,  N.  Y. — G.  Tracy  Rogers,  Pres.;  J.  P.  E.  Clark,  Man., 
Binghamton  R.R.  Co. 

Boston,  Mass. — William  A.  Bancroft,  V.-Pres.;  Charles  S.  Ser- 
geant, 2d  V.-Pres.;  R.  H.  Derrah,  Executive  Clerk;  J.  H. 

Goodspeed,  Comptroller;  J.  E.  Rugg,  Supt.  of  Transporta- 
tion; John  Balch,  Engineering  Dept.;  Charles  H.  Bigelow, 

Engineering  Dept.,  and  Edwin  W.  Creed,  Boston  Elevated 
Ry.  Co. 

Boston,  Mass.— L.  D.  Alb,  Treas.;  M.  R.  Wendell,  and  C.  H. 
Martin,  Commonwealth  Ave.  St.  Ry. 

Braintree,  Mass. — John  F.  Merrill,  Pres.,  Braintree  St.  Ry.  Co. 
Bridgeport,  Conn. — Andrew  Radel,  Pres..  and  George  H.  Sanford. 

Counsel,  Bridgeport  Traction  Co. 
Brockton,  Mass. — Horace  B.  Rogers,  Gen.  Man.;  John  P.  Morse, 

Director;  H.  E.  Reynolds,  and  A.  L.  McDonald,  Brockton 
St.  Ry.  Co. 

Brockton,  Mass.— A.  C.  Ralph,  Supt.;  A.  B.  Williams,  and  P.  W. 
Sprague,  Brockton,  Bridgewater  &  Taunton  St.  Ry.  Co. 

Brooklyn,  N.  Y. — Clinton  L.  Rossiter,  Pres. ;  Ira  A.  McCormack, 
Gen.  Supt.;  J.  H.  Vander  Veer,  Supt.  Motor  Dept.,  and  W. 
W.  Wicks,  Brooklyn  Heights  R.R.  Co. 

Brooklyn,  N.  Y. — M.  W.  Conway,  Contractor.  Brooklyn  City  & 
Newtown  R.R.  Co. 

Brooklyn,  N.  Y.— Albert  L.  Johnson.  Pres.:  Wm.  F.  Ham,  Sec, 
and  Frank  S.  Drake,  Gen.  Supt.,  Nassau  R.R.  Co. 

Buffalo,  N.  Y. — George  Chambers,  Supt.  Buffalo  Traction  Co. 
Buffalo,  N.  Y.— Robert  Dunning,  Mast.  Mech.,  and  R.  E.  Dan- 

forth,  Supt.,  Buffalo  Ry.  Co. 

Butte,  Mont. — Jesse  R.  Wharton,  Butte  Consolidated  Ry.  Co. 
Camden,  N.  J. — G.  G.  Browning,  Treas.,  and  Walter  E.  Harring- 

ton, Gen.  Man.,  Camden  &  Suburban  Ry.  Co. 
Carbondale,  Pa. — C.  E.  Flynn,  Gen.  Man.,  Carbondale  Traction 

Co. 

Catskill,  N.  Y.— Louis  E.  Robert,  Catskill  Elec  Ry.  Co. 
Charleston,  S.  C. — F.  D.  McEowen,  Sec.  and  Treas.;  T.  W.  Pas- 

sailaigue,  Gen.  Supt.,  and  A.  S.  Bayer,  Director,  Charles- 
ton City  Ry.  Co. 

Chicago,  111. — John  Farson,  Pres.,  and  H.  M.  Sloan,  Gen.  Man., 
Calumet  Elec.  Ry.  Co. 

Chicago,  111. — George  A.  Yuille,  Asst.  Gen.  Man.,  and  W.  Frank 
Carr,  Eng.,  West  Chicago  St.  R.R.  Co. 

Chicago,  111. — T.  C.  Penington,  Treas.;  Frank  R.  Greene,  Sec;  G. 
W.  Knox,  Elec.  Eng.;  C.  J.  Reilly,  Chief  Eng.;  A.  C.  Hei- 

delberg, Asst.  Supt.;  Charles  E.  Moore,  Mast.  Mech.; 
Walter  V.  Penington,  Clerk;  J.  J.  O'Keefe,  C.  L.  Compton, and  G.  O.  Nagle,  Chicago  City  Ry.  Co. 

Chicago,  111. — John  M.  Roach,  2d  V.-Pres.  and  Man.;  James  R. 
Chapman,  Man.  Elec.  Dept.,  and  John  Millar,  Mast.  Mech., 
North  Chicago  St.  R.R.  Co. 

Cincinnati,  Ohio. — Bert  L.  Kilgour,  Elec,  Cincinnati  St.  Ry.  Co. 
Cleveland,  Ohio. — John  Ehrhart,  Asst.  Sec,  Cleveland  City  Ry. 

Co. Cleveland,  Ohio. — H.  J.  Davies,  Asst.  Sec.  and  Treas.,  and  W.  G. 
McDole,  Auditor,  Cleveland  Elec.  Ry.  Co. 

Colorado  Springs,  Col. — A.  L.   Lawton,  Gen.   Man.,  Colorado 
Springs  Rapid  Transit  Ry.  Co. 

Columbus,  Ohio. — W.  F.  Kelly,  Gen.  Supt..  and  P.  V.  Burington, 
Auditor,  Columbus  St.  Ry.  Co. 

Cottage  City,  Mass. — Fred  Nichols,  Treas.;  John  A.  Dugan,  Man., 
and  E.  H.  Kitfield,  Cottage  City  St.  Ry.  Co. 

Cornwall,  Out— D.  A.  Starr,  Pres.,  Cornwall  Elec  St.  Ry.  Co. 
Council   Bluffs,   la. — W.   S.   Dimmock,   Gen.   Supt.,   Omaha  & 

Council  Bluffs  Ry.  &  Bridge  Co. 

Dayton,  Ohio. — George  B.  Kerper,  Gen.  Man.;  George  B.  Ker- 
per.  Jr.,  Asst.  Gen.  Man.,  People's  Ry.  Co. 

Derby,  Conn. — H.  Holton  Wood,  Pres.;  B.  W.  Porter,  Gen.  Man., 
and  W.  J.  Clark,  Derby  St.  Ry.  Co. 

Dubuque,  la. — H.  G.  Torbert,  Gen.  Man.,  Dubuque  Light  &  Trac- 
tion Co. 

Easton,  Pa. — Charles  F.  Roberts,  Easton  Transit  Co. 
Elmira,  N.  Y. — J.  B.  Cahoon,  Gen.  Man.,  Elmira  &  Horseheads 

Ry.  Co. 
Exeter,  N.  H.— C.  L.  Cotton  and  A.  E.  MacReel.  Exeter  St.  Ry. 
Fall  River,  Mass.— Robert  H.  Goff,  Pres.  and  Man.;  H.  H.  Reed, 

Treas.;  J.  II .  Bowker,  Supt.,  and  G.  W.  Palmer,  Jr.,  Elec. 
Eng.,  Globe  St.  Ry.  Co. 

Findlay,  Ohio.— Charles  D.  Kinney,  Treas..  and  Charles  F.  Smith, 
Supt..  Findlay  St.  Ry.  Co. 

Fitchburg,  Mass.— H.  G.  Lowe,  Treas.,  Fi*rhburg  &  Suburban 

Ry.  Co. 
Fitchburg,  Mass.— W.  W.  Sargent,  Supt.,  and  W.  J.  Beane,  Fitch- 

burg &  Leominster  St.  Ry.  Co. 
Framingham.  Mass.— J.  J.  Hennessy,  Supt.,  Framingham  Union 

St.  R.R. 
Galveston,  Tex.— F.  W.  Fratt,  Supt.  and  Eng.,  Galveston  City R.R.  Co. 

Girardville,  Pa.— E.  W.  Ash,  Gen.  Man.,  and  C.  A.  Bragg,  Di- 
rector. Schuylkill  Traction  Co. 

Gloucester,  Mass.— W.  B.  Ferguson,  Pres.,  and  H.  E.  Reed,  Supt., Gloucester  St.  Ry.  Co. 
Halifax,  N.  S.— Fred  A.  Huntress,  Man.,  Halifax  Elec  Tram- 

way Co. 
Hanover,  Mass.— Chas.  H.  Killam,  Hanover  St.  Ry.  Co. 
Hamilton,  Ont— V.  H.  Waggoner,  Elec  and  Mech.  Eng..  and  J. F.  Little,  Hamilton  St.  Ry.  Co. 

Harrisburg.  Pa.— F.  B.  Musser,  Supt.;  Mason  D.  Pratt,  Eng., Harrisburg  Traction  Co. 

Hartford,  Conn. — E.  S.  Goodrich,  Pres.;  Elmer  M.  White,  Cash- 
ier, Hartford  St.  Ry.  Co. 

Hartford,  Conn.— J.  W.  Haynes,  Sec.  and  Supt.,  Hartford,  Man- 
chester &  Rockville  Tramway  Co. 

Hazelton.  Pa.— A.  Markle.  Gen.  Man.,  and  G.  W.  Thompson, 
Supt.,  Lehigh  Traction  Co. 

Hingham,  Mass.— George  W.  Semple  and  Gardner  F.  Wells, 
Hingham  St.  Ry.  Co. 

Hoboken,  N.  J.— G.  T.  Lister,  Auditor,  and  W.  S.  Hall.  Supt., North  Hudson  County  Ry.  Co. 
Holyoke,  Mass. — Wm.  S.  Loomis,  Pres.,  Holyoke  St.  Ry. 
Houston,  Tex.— A.  H.  Parlin,  Pres.,  and  Newton  Jackson,  Ad- juster, Houston  Elec.  St.  Ry.  Co. 
Hyde  Park,  Mass.— R.  D.  Colburn,  Norfolk  Suburban  St.  Ry. 
Indianapolis,  Ind.— Miller  Elliott,  Supt.,  Citizens'  St.  R.R.  Co. 
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Jersey  City,  N.  J. — Charles  Y.  Flanders,  Director,  and  Ralph  H. 
Beach,  Director,  Consolidated  Traction  Co. 

Johnstown,  Pa. — H.  C.  Evans.  Director,  Johnstown  Pass.  Ry.  Co. 
Kalamazoo,  Mich. — L.  N.  Downs,  Pres.;  Dee  Allen.  Sec,  and  F. 

N.  Rowley.  Treas..  Michigan  Traction  Co. 
Kansas  City,  Mo. — Charles  F.  Morse,  Pres.,  and  W.  H.  Holmes, 

V.-Pres.  and  Gen,  Man.,  Metropolitan  St.  Ry.  Co. 

Kingston,  N.  V. — C.  T.  Reed,  Supt.,  Colonial  City  Traction  Co. 
Lancaster,  Pa. — F.  S.  Given,  Pennsylvania  Traction  Co. 
Lansing,  Mich. — L.  N.  Downs.  Pres.,    and    Lawrence  Barrett, 

Treas.,  Lansing  City  Elec  Ry.  Co. 

Lawrence,  Mass. — Alfred  A.   Glasier,  V.-Pres.;  N.   E.  Norton, 
Supt..  Lawrence  Division,  and  Franklin  Woodman,  Supt., 
Haverhill    Division,    Lowell,    Lawrence    &    Llaverhill  St 
Ry.  Co. 

Leominster,  Mass. — Edward  T.  Bates,  Foreman;  Geo.  H.  Burgess, 
and  C,  E.  Barnes,  Leominster  &  Clinton  St.  Rys. 

Little  Rock,  Ark.— J.  W.  Waterman.  Little  Rock  Traction  &  Elec. 
Co. 

London,  Ont. — C.  E.  A.  Carr,  Gen.  Man.,  London  St.  Ry.  Co. 
Long  Island  City,  N.  Y.— J.  R.  Beetem,  V.-Pres..  New  York  & 

Queens  County  Ry.  Co. 

Lowell,  Mass.— P.  F.  Sullivan,  Man.;  Percy  Parker,  Treas.;  M. 
M.  Nash,  Andrew  Moffatt,  Wm.  H.  McCaren,  M.  E.  Don- 
ncl,  and  A.  M.  Day,  Lowell  &  Suburban  Ry.  Co. 

Lynchburg,  Mass. — H.  P.  Woodson,  Lynchburg  &  Rivermont St.  Ry. 

Lynn,  Mass.— C.  M.  Wicker  (Pres.  North  Shore  Traction  Co.), 
Amos  F.  Breed,  Pres.;  E.  C.  Foster,  Gen.  Man.;  H.  C. 
Page,  Supt.,  Salem  Division;  William  Pestell,  Elec;  M. 
Flooper,  Elec.  Eng.;  H.  E.  Farrington,  Lynn  &  Boston 
R.R.  Co. 

Manchester,  N.  IT. — J.  Brodie  Smith.  Newport  &  Fall  River  St. 
Ry. 

Manchester,  N.  H.— E.  P.  Shaw,    Jr.,    Gen.  Man.,  and  N.  H. 
Walker,  Supt.,  Manchester  St.  Ry.  Co. 

Mansfield,  Mass.— H.  W.  Smith.  Mansfield  &  Norton  St.  Ry.  Co. 
Mansfield.  Mass.— Chas.  E.  Bibber.  Mansfield  &  Easton  St.  Ry 

Co. 

Marlboro,  Mass.— A.  H.  Fitch,  Marlboro  St.  Ry.  Co. 
Macon,  Ga. — E.  E.  Winters,  Supt.,  Consolidated  St.  Ry.  Co. 
Memphis,  Tenn.— F.  G.  Jones,  V.-Pres.  and  Gen.  Man.,  and  C.  A. 

Ruddock,  Director,  Memphis  St.  Ry.  Co. 

Meriden,  Conn.— N,  H.  Heft,  Pres.;  G.  Stanley  Heft,  Elec.  Eng.; 
Charles  P.  Clark,  John  Henney,  S.  M. ;  William  Appel- 
yard,  M.  C. ;  J.  Smith,  Mast.  Mech.:  John  F.  Vaughan,  Elec. 
Eng.;  Dr.  F.  B.  Devons  and  E.  C.  Boynton,  Meriden  Elec. 
R.R.  Co. 

Mexico.  Mexico. — Arthur  S.  Partridge.  Eng.  Compania  de  Fer- 
rocarriles  del  Distrito  Federal  de  Mexico. 

Middletown,  N.  Y. — William    A.    Grafton,  Middletown-Goshen 
Traction  Co. 

Milford,  Mass.— C.  W.  Shipper,  W.  S.  Reed,  H.  E.  Bullard,  A.  & 
W.  Ry. 

Milford,  Mass. — W.  B.  Ferguson,  Pres..  G.  A.  Butman,  Sec.  and 
Treas.,  and  Washington  E.  Benedict,  Milford,  Holliston  & 
Framingham  St.  Ry.  Co. 

Milwaukee,  Wis. — Henry  C.  Payne,  V.-Pres.;  John  I.  Beggs,  Gen. 
Man.;  T.  E.  Mitten,  Gen.  Supt.,  Railway  Dept.;    H.  C. 
Mackay.  Comptroller  and  Auditor,  and  E.  W.  Olds,  Supt. 
of  Rolling  Stock,  Milwaukee  Elec.  Ry.  &  Light  Co. 

Minneapolis,  Minn.— J.  F.  Calderwocd,  Sec,  Twin  City  Rapid Transit  Co. 

Mobile,  Ala.— J.  H.  Wilson,  Pres.  and  Man.,  Mobile  Light  & R.R.  Co. 

Musi  cegon,  Mich. — Fred  W.  Thompson,  Supt  ,  Muskegon  St  Ry Co. 

Nashville,  Tenn.— E.  G.  Counette,  Gen.  Man.,  and  George  Swint, 
Gen.  Supt..  Nashville  St.  Ry.  Co. 

Nashville,  Tenn.— T.  O.  Price,  Sec,  Citizens'  Rapid  Transit  Co. 
Natick,  Mass.— Geo.  F.  Keep,  Supt.,  and  F.  P.  Quackenbush. 

Natick  &  Cochituate  St.  Ry.  Co. 

Natick,  Mass.— W.  B.  Ferguson,  Pres.;  J.  W.  Sullivan,  Supt.. South  Middlesex  St.  Ry.  Co. 
New  Bedford,  Mass.— E.  E.  Potter,  Gen.  Supt.;  A.  C.  Gardiner. 

Treas.;  I.  W.  Phelps,  Claim  Agent,  and  Clarence  A.  Cook, Union  St.  Ry.  Co. 

New  Britain,  Conn. — Lincoln  S.  Risley,  Clerk,  Central  Ry.  & 
Elec.  Co. 

New  Brunswick,  N.  J. — Edward  H.  Radel,  Gen.  Man.,  and  R.  L. 
Rand,  Supt.,  Brunswick  Traction  Co. 

New  Haven,  Conn. — 1.  A.  Kelsey.  Gen.  Man.,  and  A.  E.  Pond, 
Supt.,  Winchester  Ave.  R.R.  Co. 

New  York,  N.  Y. — H.  H.  Vreeland,    Pres.,    Metropolitan  St. 

Ry.  Co. 
New  Haven,  Conn. — L.  Candee,  Sec.  and  Treas.,  Fair  Haven  & 

Westville  R.R.  Co. 

New  Orleans,  La. — C.  Densmore  Wyman,  Gen.  Man..  New  Or- 
leans Traction  Co. 

Newark,  N.  J.— W.  H.  Adams,  Asst.  Elec.  Eng.,  Newark  &  South 
Orange  Ry.  Co. 

Newburyport,  Mass.— Charles  Odell,  Pres.,  and  W.  P.  Clark,  Di- 
rector, Newburyport  &  Amesbury  St.  R.R.  Co. 

Newport,  N.  H.— R.  H.  Fillmore,  Jr..  Supt.,  Newport  &  Fall River  St.  Ry. 

Newton,  Mass. — Winthrop  Coffin,  Pres.,  Newton  St.  Ry. 
Niagara  Falls,  N.  Y. — C.  K.  Marshall,  Supt.,  Buffalo  &  Niagara 

Falls  Elec.  Ry. 

North  Adams,  Mass. — C.  L.  Richmond,  Pres..  Hoosac  Valley  St. 

Ry.  Co. Norfolk,  Mass. — Francis  Doane,  Norfolk  Central  St.  Ry.  Co. 
Norfolk,  Mass. — Edward  F.  Draper,  Norfolk  Suburban  St.  Ry. 
Northampton,  Mass. — E.  C.  Clark,  Northampton  St.  Ry.  Co. 
Norfolk,  Va. — R.  Lancaster  Williams,  Pres.;  J.  H.  Hegarty,  Gen. 

Supt.,  Norfolk  St.  R.R.  Co. 
Norristown,  Pa. — R.  M.  Douglass,  Gen.  Man.,  Schuylkill  Valley 

Traction  Co. 
North  Tonawanda,  N.  Y. — W.  Caryl  Ely,  Pres.,  Niagara  Falls  & 

Buffalo  Elec.  Ry.  Co. 
Norwalk,  Conn.— William  P.  Acton,  Gen.  Man.,  and  A.  B.  Hill, 

Eng.,  Norwalk  St.  Ry.  Co. 
Norway,  Maine. — F.  B.  Lee,  Gen.  Man.,  Norway    &    Paris  St. 

Ry.  Co. Norwich,  Conn. — W.  A.  Tucker,  Pres. ;  W.  L.  Adams,  and  P.  L. 
Saltonstall,  Norwich  St.  Ry.  Co. 

Omaha,  Neb. — D.  PL  Goodrich,  Sec,  Omaha  St.  Ry.  Co. 
Orange,  N.  J. — Watson  Whittlesey,  Suburban  Traction  Co. 
Ottawa,  Ont.— H.  R.  Oliver,  Ottawa  St.  Ry.  Co. 
Palmer,  Mass. — Chas.  S.  Grosvenor,  C.  D.  Shephard,  Palmer  & 

Monson  St.  Ry.  Co. 
Paterson,  N.  J. — Wm.  Barbour,  V.-Pres.,  Paterson  Ry.  Co. 
Peoria,  111. — M.  C.  Draper,  Elec,  Central  Ry.  Co. 
Philadelphia,    Pa. — Albert    Lay  ton    Register,    Fairmount  Park 

Transportation  Co. 
Philadelphia,  Pa. — J.  C.  Lugar.  Gen.  Man.;  W.  H.  Janney,  Supt.. 

and  John  A.  Brill,  Director,  Roxborough,  Chestnut  Hill  & 
Norristown  Ry.  Co. 

Pittsburgh,  Pa. — J.  G.  Carroll,  Foreman,  United  Traction  Co. 
Pittsburgh.   Pa. — Geo.  W.   Saxton,  Pittsburgh    &  Birmingham 

Traction  Co. 
Pittsfield,  Mass.— P.  H.  Dolan,  Pittsfield  Elec.  St.  Ry. 
Plymouth,  Mass. — B.  F.  Sherburne,  Supt.,  and  Charles  Litchfield, 

Plymouth  &  Kingston  St.  Rv.  Co. 
Port  Chester,  N.  Y.— N.  H.  Heft,  Elec.  Eng..  and  W.  J.  Clark, 

Director,  Port  Chester  Elec.  Ry.  Co. 
Port  Huron,  Mich. — William  Canahan,  Pres..  and  W.  L.  Jenks, 

Treas.,  Citv  Elec.  Ry.  Co. 
Port  Jervis,  N.  Y.— C.  J.  Nell.  V.-Pres.,  Port  Jervis  Elec.  St.  Ry. 
Port  Jervis,  N.  Y. — E.  H.  Beachum,  Supt.,  Port  Jervis  Elec.  St. Ry. 

Portsmouth.  Va. — Horace  G.  Williams,  Pres.,  Portsmouth  St. 

Ry.  Co. Portland.  Maine.— H.  R.  MacLeod,  Gen.  Alan.;  J.  A.  Watt.  A.  S. 
MacReadie,  Supt.;  John  Wright,  Chief  Eng.,  and  M.  R. 
Griffeth.  Portland  &  Cape  Elizabeth  Ry.  Co. 

Portland,  Maine. — Wm.  R.  Wood,  Pres.;  A.  Whitney.  Director; 
Charles  F.  Libbey.  Director,  and  E.  W.  Newman,  Gen. 
Man.,  Portland  R.R.  Co. 

Portland,  Maine. — Lewis  B.  Wheildon,  Gen.  Man.,  and  W.  G. 
Wheildon.  Treas.,  Portland  &  Yarmouth  Elec.  Ry.  Co. 

Providence,  R.  I. — A.  T.  Potter,  Gen.  Man.;  Henry  V.  A.  Joslin, 
Sec;  A.  E.  Potter,  Supt.  Transportation;  M.  H.  Bronson, 
Chief  Eng.;  W.  D.  Wright,  Elec,  Union  R.R.  Co. 

Quincy.  111. — E.  K.  Stone,  Jr..  Sec,  and  C.  E.  Stone,  Asst.  Supt., 
Quincy  Horse  Ry.  &  Carrying  Co. 

Quincy,  Mass. — John  R.  Graham,  Pres.:  Fred  W.  Smith,  Treas.; 
Benjamin  J.  Weeks,  Supt.;  A.  D.  Gore.  Supt.  of  Construc- 

tion; D.  J.  McLane,  Chief  Elec,  and  Arthur  Buinhane, 
Quincy  &  Boston  St.  Ry.  Co. 
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Reading,  Pa.— John  A.  Rigg,  Pres.;  S.  P.  Light,  Director;  W.  R. 
Mcllvain,  Director,  and  R.  E.  Moore,  Director,  United 
Traction  Co. 

Richmond,  Va. — E.  Randolph  Williams,  Pres.,  and  P.  L.  Williams, 
Treas.,  Richmond  Traction  Co. 

Rochester,  N.  Y— W.  H.  Gillette,  Rochester,  Charlotte  &  Mani- 
tou  Beach  R.R. 

Rochester,  N.  Y. — J.  W.  Hicks,  Supt. ;  LcGrand  Brown,  Chief 
Eng.;  J.  H.  Stedman,  Man.  Transfers,  Rochester  Ry.  Co. 

Rockland,  Maine. — Thomas  Hawken,  Supt.;  H.  C.  Weston,  Asst. 
Supt.;  Valentine  Chisholm,  Elec,  and  F.  B.  Lee,  Rockland, 
Thomaston  &  Camden  St.  Ry.  Co. 

Rockland,  Mass. — John  S.  Spene,  V.-Pres. ;  T.  Dorsey,  Minot 
Lapham,  B.  N.  Lake,  James  F.  Skehan,  E.  A.  Smith,  I.  R. 
Anderson,  T.  A.  Creming,  H.  S.  Sprague,    Geo.  Blake, 
Rockland  &  Abington  St.  Ry. 

St.  Joseph,  Mich.— W.  Worth  Bean,  Pres.,  St.  Joseph  &  Benton 
Harbor  Elec.  Ry.  &  Light  Co. 

St.  Joseph,  Mo.— W.  T.  Van  Brunt,  V.-Pres.,  and  J.    H.  Van 
Brunt,  Supt.  of  Ry.,  St.  Joseph  Ry.,  Light,  Heat  &  Power 
Co. 

St.  Louis,  Mo.— D.  G.  Hamilton,  Pres.;  Robert  McCulloch,  Gen. 
Man.;  Richard  McCulloch,  Elec.  Eng. ;  Bruce  Hamilton,  and 

Frank  J.  Duffy,  Citizens'  Ry.  Co. 
St.  Louis,  Mo.— F.  B.  Brownell,  Receiver,  People's  Ry.  Co. 
St.  Louis,  Mo. — Harry  Scullin,  V.-Pres.  and  Gen.  Man.,  and  C. 

H.  Pierson,  Mast.  Mech.,  Union  Depot  R.R.  Co. 
Sanford,  Maine. — C.  A.  Bodwell,  Gen.  Man.,  Mousam  River  R.R. 
Seattle,  Wash. — David  Bruce,  Supt.,  Union  Trunk  Line. 
Sioux  City,  la. — Chester  P.  Wilson,  Elec.  Eng.,  Sioux  City  Trac- 

tion Co. 
Skowhegan,  Maine. — C.  J.  Abbey,  Skowhegan  Light  &  Power  Co. 
South  Chicago,  111. — William  Walmsley,  Supt.,  South  Chicago 

City  Ry.  Co. 
Springfield,  Mass. — George  W.  Cook,  Cashier;  George  S.  Webb, 

Elec;  George  F.  Reed,  Elec.  Supt.,  and  F.  E.  Sawyer, 
Roadmaster,  Springfield  St.  Ry.  Co. 

Springfield,  Ohio. — S.  L.  Nelson,  Gen.  Man.;  L.  O.  Williams, 
Supt.;  L.  F.  Purcell,  Director,  Springfield  Ry.  Co. 

Springfield,  Vt. — E.  C.  Crosby,  V.-Pres.  and  Gen.  Man.,  Spring- 
field Elec.  Ry.  Co. 

Staten  Island,  N.  Y. — Henry  S.  Kemp,  Staten  Island  Elec.  Ry.  Co. 
Staten  Island,  N.  Y.— W.  B.  Rockwell,  Pres.  and  Gen.  Man., 

Staten  Island  Midland  R.R.  Co. 
Syracuse,  N.  Y. — William  H.  Tucker,  Syracuse  Rapid  Transit  Co. 
Taunton,  Mass. — S.  M.  Thomas,  Pres.;  George  F.  Seibel,  Supt.; 

C.  B.  Reynolds,  F.  S.  Quandlett,  Taunton  St.  Ry.  Co. 
Taunton,  Mass. — M.  A.  Cavanagh,  East  Taunton  St.  Ry. 
Taunton,  Mass. — Douglass  A.  Brooks,  Norton  &  Taunton  St. 

Ry.  Co. 
Toledo,  Ohio. — Albion  E.  Lang,  Pres.;  E.  J.  Bechtel,  Supt.  Con- 

struction; George  A.  Cooke,  Asst.  Supt.,  and  Fred  B.  Per- 
kins, Elec.  Eng.,  Toledo  Traction  Co. 

Topeka,  Kan. — Albert  M.  Patten,  Supt.,  Topeka  Ry.  Co. 
Trenton,  N.  J. — Henry  C.  Moore,  Pres.  and  Gen.  Man.;  P.  E. 

Hurley,  Supt.;  R.  S.  Woodruff,  Director,  and  Samuel 
Moore,  Trenton  Pass.  Ry.  Co.,  Consolidated. 

Wakefield,  Mass.— C.  W.  Holmes  and  W.  M.  Butler,  Directors, 
Mystic  Valley  St.  Ry.  Co. 

Wakefield,  Mass. — Joseph  F.  Shaw,  Treas.,  and  George  A.  But- 
man,  Director,  Wakefield  &  Stoneham  St.  Ry.  Co. 

Warren,  Mass. — M.  S.  Myrick,  Pres.;  C.  A.  Richardson,  Director; 
C.  A.  Jefts,  Supt.,  Warren,  Brookfield  &  Spencer  Ry.  Co. 

Washington,  D.  C. — J.  Colvin,  Supt.,  Washington,  Alexandria  & 
Mt.  Vernon  Ry.  Co. 

Washington,  D.  C. — John  E.  Lloyd  and  Thomas  O'Brien,  Bright- wood  St.  Ry  Co. 
Washington,  D.  C. — R.  W.  Palmer,  Elec,  Capital  Traction  Co. 
Washington,  D.  C. — Theodore  J.  King,  Sec,  and  A.  B.  Coppes, 

Auditor,  Columbia  Ry.  Co. 
Waterbury,  Conn. — M.  E.  Stark,  Supt.,  Waterbury  Traction  Co. 
Waterville,  Mass.— J.  A.  Hamblin,  Gen.  Man.,  Waterville  &  Fair- 

field St.  Ry. 
Webb  City,  Mo.— F.  H.  Fitch,  Supt..  and  H.  P.  Fitch,  Sec,  South- 

west Missouri  Elec.  Ry.  Co. 
Westfield,  Mass.— Robert  P.  Lee,  Woronoco  St.  Ry.  Co. 
Wichita,  Kan. — Herbeit  B.  Church,  Pres.,  Wichita  Ry.,  Light  & Power  Co. 

Wilkesbarre,  Pa. — John  Graham,  Treas.  and  Gen.  Man. ;  J.  C. 
Meixel,  Supt.;  James  Fagan,  Elec.  Eng.,  and  P.  R.  Raife, 
Wilkesbarre  &  Wyoming  Valley  Traction  Co. 

Williamsport,  Pa.— Ernest  H.  Davis,  Gen.  Man.;  Charles  T.  Her- 
rick,  Supt.  Motive  Power,  James  O.  Goole,  Supt.  of  Power, 
Williamsport  Pass.  Ry.  Co. 

Wilmington,  N.  C— A.  B.  Skelding,  Wilmington  St.  Ry.  Co. 

Worcester,  Mass. — Francis  H.  Dewey,  Pres.;  A.  H.  Stone,  Treas.; 
John  N.  Akarman,  Supt.,  and  Robert  A.  Reid,  Worcester 
Consolidated  St.  Ry.  Co. 

Worcester,  Mass. — Edwin  L.  Watson,  Pres.,  and  H.  L.  Osgood, 
Asst.  Supt.,  Worcester  &  Suburban  St.  Ry. 

Worcester,  Mass. — John   W.    Ogden,  Supt.,  and  W.  R.  Dame, 
Worcester  &  Clinton  St.  Ry. 

York,  Pa.— W.  H.  Lanius,  Pres.;  Charles  H.  Mayer,  Treas.,  York 
St.  Ry.  Co. 

Youngstown,  Ohio. — A.  A.  Anderson,  Gen.  Man.,  Mahoning  Val- 
ley Ry.  Co. 

Visiting  Ladies 

In  addition  to  the  local  committee  of  ladies,  the  following  ladies 
were  present  at  the  convention: 

Mrs.  Wm.  A.  Bancroft,  Boston. 
Mrs.  Chas.  S.  Sergeant,  Boston. 
Mrs.  Mary  E.  Chambers,  Buffalo. 
Mrs.  G.  George  Browning,  Camden. 
Mrs.  Walter  E.  Harrington,  Camden. 
Mrs.  T.  C.  Penington,  Chicago. 
Mrs.  Maud  A.  Penington,  Chicago. 
Mrs.  Frank  R.  Greene,  Chicago. 
Mrs.  Geo.  W.  Knox,  Chicago. 
Mrs.  James  R.  Chapman,  Chicago. 
Mrs.  H.  J.  Davies,  Cleveland. 
Miss  B.  S.  Scotland,  Cleveland. 
Mrs.  W.  G.  McDole,  Cleveland. 
Mrs.  W.  J  Kelly,  Columbus. 
Mrs.  Geo.  B.  Kerper,  Dayton. 
Mrs.  B.  S.  Fife,  Derby,  Conn. 
Mrs.  B.  W.  Porter,  Derby,  Conn. 
Miss  Downs,  Derby,  Conn. 
Mrs.  Beach,  Derby,  Conn. 
Mrs.  Branion,  Derby,  Conn. 
Mrs.  J.  C.  Hutchins,  Detroit,  Mich. 
Mrs.  J.  B.  Cahoon,  Elmira,  N.  Y. 
Mrs.  Robert  S.  Goff,  Fall  River,  Mass. 
Mis.  H.  H.  Read,  Fall  River,  Mass. 
Mrs.  F.  B.  Musser,  Harrisburg,  Pa. 
Mrs.  W.  H.  Holmes,  Kansas  City,  Mo. 
Miss  Flowerre,  Kansas  City,  Mo. 
Mis.  N.  E.  Norton,  Lowell,  Mass. 
Mrs.  G.  C.  Tripp,  Lowell,  Mass. 
Mrs.  A.  B.  Bruce,  Lowell,  Mass. 
Mrs.  Alfred  A.  Gla  sier,  Lowell,  Mass. 
Mrs.  C.  E.  A.  Carr,  London,  Ont. 
Mrs.  H.  C.  Page,  Lynn,  Mass. 
Mrs.  William  Postell,  Lynn,  Mass. 
Mrs.  E.  C.  Foster,  Lynn,  Mass. 
Mrs.  Haskel,  Lynn,  Mass. 
Mrs.  M.  H.  Walker,  Manchester,  N.  H. 
Mrs.  F.  G.  Jones,  Memphis,  Term. 
Miss  Mallory,  Memphis,  Tenn. 
Mrs.  N.  H.  Heft,  Meriden,  Conn. 
Mrs.  C.  Taylor,  Meriden,  Conn. 
Mrs.  E.  C.  Boynton,  Meriden,  Conn. 
Mrs.  E.  G.  Connette,  Nashville,  Tenn. 
Mrs.  E.  E.  Potter,  New  Bedford,  Mass. 
Mrs.  W.  Caryl  Ely,  Niagara  Falls,  N.  Y. 
Mrs.  J.  C.  Lugar,  Philadelphia. 
Miss  B.  Libby,  Portland,  Maine. 
Mrs.  A.  T.  Potter,  Providence,  R.  I. 
Mrs.  A.  E.  Potter,  Providence,  R.  I. 
Mrs.  E.  K.  Stone,  Quincy,  111. 
Mrs.  Geo.  H.  Graham,  Quincy,  Mass. 
Mrs.  Benjamin  J.  Weeks,  Quincy,  Mass. 
Mrs.  A.  D.  Goree,  Quincy,  Mass. 
Mrs.  Thos.  Hawken,  Camden,  Maine. 
Mrs.  H.  C.  Weston,  Rockland,  Maine. 
Mrs.  C.  F.  Reed,  Springfield,  Mass. 
Mrs.  S.  L.  Nelson,  Springfield,  Ohio. 
Mrs.  L.  O.  Williams,  Springfield,  Ohio. 
Mrs.  W.  Worth  Bean,  St.  Joseph,  Mich. 
Mrs.  F.  B.  Brownell,  St.  Louis,  Mo. 
Miss  Brownell,  St.  Louis,  Mo. 
Mrs.  W.  H.  Tucker,  Syracuse,  N.  Y. 
Mrs.  George  F.  Seibel.  Taunton,  Mass. 
Mrs.  S.  M.  Thomas,  Taunton,  Mass. 
Mrs.  A.  E.  Lang,  Toledo,  Ohio. 
Mrs.  E.  J.  Bechtel,  Toledo,  Ohio. 
Mrs.  W.  J.  Cooke,  Toledo,  Ohio. 
Miss  Cooke,  Toledo,  Ohio. 
Mrs.  F.  B.  Perkins,  Toledo,  Ohio. 
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Mrs.  F.  H.  Fitch,  Webb  City,  Mo. 
Mrs.  James  Fagan,  Wilkesbarre,  Pa. 
Mrs.  J.  C.  Meixell,  Wilkesbarre,  Pa. 
Mrs.  Ernest  H.  Davis,  Williamsport,  Mass. 
Mrs.  S.  Lanius,  York,  Pa. 
Miss  Grace  A.  Lanius,  York,  Pa. 
Mrs.  W.  C.  Wood,  Hoboken,  N.  J. 
Mrs.  M.  S.  P.  Williams,  Boston. 
Mrs.  T.  W.  Yardley,  Boston. 
Mrs.  H.  W.  Weller,  Baltimore,  Md. 
Mrs.  Westervell,  Jersey  City. 
Mrs.  H.  H.  Windsor,  Chicago. 
Mrs.  H.  W.  Smith,  Boston. 
Mrs.  Sims,  Quincy. 
Mrs.  J.  B.  Van  Wagoner,  Pittsburgh,  Pa. 
Mrs.  W.  H.  Tucker,  Syracuse,  N.  Y. 
Mrs.  Van  Horn,  Albany,  N.  Y. 
Mrs.  J.  McLeod  Murphy,  New  York. 
Mrs.  and  Miss  Peckham,  New  York. 
Mrs.  A.  O.  Norton,  Boston. 
Mrs.  Nethercut,  Boston. 
Mrs.  F.  A.  Estep,  Allegheny,  Pa. 
Misses  M.  and  E.  Parmenter,  Cambridgeport. 
Mrs.  F.  B.  Parsons,  New  York. 
Mrs.  John  McGhie,  New  York. 
Mrs.  R.  H.  MacDuffie,  New  York. 
Mrs.  H.  M.  Grier,  Chicago. 
Mrs.  M.  A.  Woodman,  Boston. 
Mrs.  E.  A.  Simmons,  New  York. 
Mrs.  Wm.  A.  Washburn,  New  York. 
Mrs.  Geo.'  Weston,  Chicago. 
Mrs.  Edward  Robinson,  New  York. 
Mrs.  G.  R.  Scrugham,  Cincinnati,  Ohio. 
Miss  Vinney,  Cincinnati,  Ohio. 

,  Mrs.  E.  F.  Tufethen,  Boston. 
Mrs.  C.  K.  King,  Mansfield,  Ohio. 
Mrs.  J.  E.  Wilson,  Boston. 
Mrs.  H.  B.  Church,  Wichita,  Kan. 
Mrs.  Paul  Winsor,  Baltimore,  Md. 
Mrs.  Woolsey,  New  York. 
Mrs.  F.  W.  Barby,  New  York. 
Miss  Whitcomb,  Boston. 
Mrs.  Geo.  E.  Pratt,  Philadelphia. 
Mrs.  Geo.  H.  Buckminster,  Boston. 
Mrs.  Eleanor  Barrie,  Boston. 
Mrs.  M.  V.  Peavy,  Fall  River,  Mass. 
Mrs.  S.  L.  Weston,  Boston. 
Mrs.  Emma  W.  Morse,  Taunton,  Mass. 
Mrs.  F.  H.  Newcomb  and  daughter,  New  York. 
Mrs.  Medbury,  Detroit,  Mich. 
Mrs.  F.  A.  Reinhart,  Pittsburgh. 
Mrs.  W.  R.  Littlefield,  Boston. 
Mrs.  H.  A.  Randall,  Boston. 
Mrs.  H.  B.  Rockwell. 
Mrs.  Jas.  A.  Richardson,  Liverpool,  Eng. 
Miss  E.  M.  Cleveland,  New  York. 
Mrs.  S.  H.  Libbey,  New  York. 
Miss  Bessie  London,  Boston. 
Mrs.  G.  M.  Haskell,  Philadelphia. 
Mrs.  A.  E.  Lang,  Toledo,  Ohio. 
Miss  Clitz,  Boston. 
Mrs.  H.  E.  Kenfield,  New  York. 
Miss  Page,  St.  Louis. 
Mrs.  Jackson,  Scranton,  Pa. 
Miss  Hayes,  Boston. 
Mrs.  Ja  mes  Hitchcock,  New  York. 
Mrs.  Francis  Granger,  New  York. 
Mrs.  J.  B.  Hicks,  New  York. 
Mrs.  F.  M.  Kimball  and  daughter,  Boston. 
Mrs.  C.  O.  Hood,  Pawtucket,  R.  I. 
Mrs.  H.  H.  Colwell,  Pawtucket,  R.  I. 
Mrs.  J.  M.  High,  New  York. 
Mrs-  W.  J.  Keenan,  Boston. 
Mrs.  Wm.  A.  Peterson,  Boston. 
Mrs.  Haasis,  Jersey  City. 
Mrs.  Warden,  New  York. 
Mrs.  N.  C.  Keeran,  Chicago. 
Mrs.  H.  R.  Luther  and  daughter.  Cambridgeport. 
Mrs.  Lacy,  Kingston,  N.  Y. 
Mrs.  Harrington,  New  York. 
Mrs.  Hale,  Providence,  R.  I. 
Mrs.  C.  H.  Johnson,  Cleveland,  Ohio. 
Mrs.  Henry  G.  Issertel  and  Miss  Issertel,  Cleveland,  Ohio. 
Mrs.  F.  A.  Lapham,  Cleveland,  Ohio. 
Mrs.  W.  F.  Fowler,  Boston. 

Mrs.  H.  C.  Dick,  Newark,  N.  J. 
Mrs.  H.  M.  Esterbrook,  Dayton,  Ohio. 
Mrs.  H.  E.  Bodwell,  Charlestown. 
Mrs.  Baldwin,  Schenectady. 
Mrs.  Bissell,  Pittsburgh. 
Mrs.  Baird  and  daughter,  Jersey  City. 
Mrs.  N.  A.  Christensen,  Milwaukee,  Wis. 
Miss  Alice  L.  De  Voe,  New  York. 
Mrs.  Ida  E.  Cokeley,  New  York. 
Mrs.  James  Buckner,  Boston. 
Mrs.  F.  E.  Case,  Amesbury. 
Mrs.  E.  F.  Lothrop,  Schenectady. 
Mrs.  J.  B.  Bennett,  New  York. 
Mrs.  Rose  Knight,  Boston. 
Miss  Dorothy  Drew,  Boston. 
Mrs.  W.  S.  Bartholomew,  Chicago,  111. 
Mrs.  C.  D.  Barry,  Schenectady. 
Miss  J.  Barry,  Schenectady. 
Mrs.  E.  A.  Prince,  Boston. 
Mis*  E.  M.  Gilbert,  Boston. 
Miss  C.  P.  Chester,  Rochester,  N.  Y. 
Mrs.  C.  B.  Price,  Boston. 
Mrs.  R.  J.  Randolph,  New  York. 
Mrs.  G.  W.  Moore,  Philadelphia. 
Mrs.  T.  E.  Crossman,  New  York. 
Mrs.  A.  E.  Burdett,  Boston. 
Mrs   R.  H.  Beach,  New  York. 
Miss  Mary  Given,  Columbia,  Pa. 
Miss  E.  M.  and  Miss  E.  R.  Barnes,  Boston. 
Mrs.  Joseph  Wetzler,  New  York. 
Mrs.  F.  Martin,  Chicago. 
Mrs.  F.  E.  Donohue,  Boston. 
Mrs.  J.  D.  Clapp,  Boston. 
Mrs.  Theo.  P.  Bailey,  Chicago. 
Mrs.  Lida  A.  Cutter,  Philadelphia. 
Mrs.  Ella  F.  Dean,  Boston. 
Mrs.  W.  A.  Lovejoy,  Boston. 
Mrs.  L.  L.  Dodge,  Beverley. 

Representatives  of  the  Technical  Press 

James  H.  McGraw,  "Street  Railway  Journal,"  New  York. 
Edward  E.  Higgins,  "Street  Railway  Journal,"  New  York. 
Henry  W.  Blake,  "Street  Railway  Journal,"  New  York. 
C.  B.  Fairchild,  Jr.,  "Street  Railway  Journal,"  New  York. 
John  B.  Bennett,  "Street  Railway  Journal,"  New  York. 
C.  S.  McMahan,  "Street  Railway  Journal,"  New  York. 
H.  S.  Buttenheim,  "Street  Railway  Journal,"  New  York. 
A.  E.  Kornfeld,  "Engineering  News,"  New  York. 
John  J.  Swan,  "Engineering  News,"  New  York. 
Samuel  B.  Reed,  "Engineering  News,"  Boston,  Mass. 
H.  H.  Windsor,  "Street  Railway  Review,"  Chicago,  111. 
George  J.  M.  Ashley,  "Street  Railway  Review,"  Chicago,  111. 
F.  S.  Kenfield,  "Street  Railway  Review,"  Chicago,  111. 
H.  J.  Kenfield,  "Street  Railway  Review,"  New  York. 
Daniel  Royse,  "Street  Railway  Review,"  Chicago,  111. 
W.  J.  Johnston,  "Electrical  World,"  New  York. 
Frank  A.  Johnston,  "Electrical  World,"  New  York. 
J.  E.  Woodbridge,  "Electrical  World,"  New  York. 
F.  S.  Palmer,  "Electrical  World,"  Boston,  Mass. 
R.  F.  Ross.  "Electrical  World,"  New  York. 
F.  H.  Grant,  "Electrical  World,"  Boston,  Mass. 
Stephen  H.  Goddard,  "Electrical  Review,'*  New  York. 
W.  C.  Tyler,  "Railway  Review,"  New  York. 
Joseph  Wetzler,  "Electrical  Engineer,"  New  York. 
A.  C.  Shaw,  "Electrical  Engineer,"  New  York. 
F.  E.  Kingsman,  "Electrical  Engineer,"  New  York. 
C.  B.  Fairchild,  "Electrical  Engineer,"  New  York. 
Walter  Redding,  "Railway  World,"  London,  England. 
E.  A.  Simmonds,  "Railroad  Gazette,"  New  York. 
Arthur  J.  Wood,  "Railroad  Gazette,"  New  York. 
F.  R.  Low,  "Power,"  New  York. 
Elmer  E.  Wood,  "American  Electrician,"  New  York. 
Frank  L.  Perry,  "Western  Electrician,"  Chicago,  111 
Walter  Muller,  "Electrical  Age,"  New  York. 
Frank  S.  Dinsmore,  "Railway  Age,"  New  York. 
George  R.  Warden,  "Municipal  Record  and  Advertiser,"  New York. 

T.  Woodward  Beattie,  "Municipal  Record  and  Advertiser,"  New York. 

C.  L.  F.  Duhain,  "Municipal  Record  and  Advertiser,"  New York. 
T.  E.  Crossman,  Official  Stenographer. 

Frank  N.  Applegate,  Stenographer,  Accountants'  Association. 
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Others  in  Attendance 

Abadie,  E.  H  Wagner  Elec.  Mfg.  Co.,  St.  Louis,  Mo. 
Abbott,  C.  L  Lowell  Electric  Light  Corp.,  Lowell. 
Abbott,  Ira  Young  Lock  Nut  Co.,  New  York  City. 
Acker,  Andrew  Joseph  j.  Dunn,  Hyde  Park. 
Ackerman,  P.  C  American  Electrical  Works,  New  York. 
Adams,  H.  C,  Jr.  ...  Phillips  Insulated  Wire  Co.,  Pawtucket. 
Adams,  Walter  S  J.  G.  Brill  Co.,  Philadelphia. 

Ager,  B.  F  'Taunton  Loco.  Mfg.  Co.,  Taunton. Ainsworth,  F.  W.  ...  Pettingell-Andrews  Co.,  Boston. 
Aitkin,  J.  H  General  Electric  Co.,  Schenectady,  N.  Y. 
Alckorn,  John  H .  . .  .  Barbour-Stockwell  Co.,  Cambridgeport. 
Allberg,  J.  H  Standard  Thermometer  &  E.  Co.,  Peabody. 
Allison,  Giles  S  Hildreth  Varnish  Co.,  New  York. 
Amtz,  Wm.  C  Penna  Steel  Co.,  Boston. 
Angerer,  Victor  Wm.  Wharton,  Jr.,  &  Co.,  Incor.,  Phila. 
Anthony,  James  S....  Walker  Co.,  Cleveland,  Ohio. 
Anthony,  Willis  M.  ..New  Haven  Car  Reg.  Co.,  New  Haven. 
Ashton,  H.  H  Ashton  Valve  Co.,  Boston. 
Ashton,  Albert  C... Ashton  Valve  Co.,  Boston. 
Atkinson,  J.  M  J.  M.  Atkinson  &  Co..  Chicago. 
Augher,  P.  G  C.  A.  Schieren  &  Co.,  New  York. 

Babson,  A.  D  General  Electric  Co.,  Baltimore,  Md. 
Babson,  Roger  Ward.E.  H.  Gay  &  Co.,  bankers,  Boston. 
Bacon,  Charles  Lyte  Steel  &  Lead  Woven  Tread,  Boston. 
Bailey,  Chas.  D  Universal  Car  Bearing,  New  York  City. 
Bailey,  Geo.  C  John  A.  Roebling's  Sons'  Co.,  Chicago. Bailey,  Theo.  P  General  Electric  Co.,  Chicago. 
Bailey,  Wm.  H  Tonkin  Boiler  Co.,  New  York. 
Baird,  John  H  Jos.  Dixon  Crucible  Co.,  Jersey  City. 
Baird,  Robert  S  Charles  S.  Baird  &  Co.,  Wilmington,  Del. 
Baker,  A.  E  Baltimore  Car  Wheel  Co.,  Baltimore. 
Baker,  E.  A  The  E.  T.  Burrowes  Co.,  Portland,  Maine. 
Baker,  John  S  Beverly  Machine  Works,  Beverly,  Mass. 
Baker,  J.  Paul  Baltimore  Car  Wheel  Co.,  Baltimore,  Md. 
Ballard,  E.  O  Safety  Third  Rail  Elec.  Co.,  New  York. 
Baldwin,  Arthur  General  Electric  Co.,  Schenectady. 
Baldwin,  R.  A  N.  Y.  Switch  &  Cross.  Co.,  Hoboken,  N.J. 
Barr,  Harry  P  New  York. 
Barr,  James  C  Wilson,  Thomson  &  Co.,  Brooklyn,  N.  Y. 
Barker,  Walter  S...  New  York  Insulated  Wire  Co.,  Boston. 
Barrett,  J.  W  Hipwood-Barrett  Co.,  Boston. 
Barnes,  R.  N.  C  Bryan-Marsh  Co.,  Boston. 
Barry,  Chas.  E  General  Electric  Co.,  Schenectady. 
Barry,  Charles  B....D.  Peabody  &  Co.,  New  York. 
Bartholomew,  W.  S.The  Adams  &  Westlake  Co.,  Chicago,  111. 
Barton.  Charles  A.  ..Walker  Co.,  Cleveland,  Ohio. 
Batchelder,  A.  F  General  Electric  Co.,  Boston. 
Ban.  J  Clinton,  Ohio. 
Beach,  H.  E  Gold  Street  Car  Heating  Co.,  New  York. 
Beach,  R.  H  General  Electric  Co.,  New  York. 
Beadle,  Edward  Railway  Register  Mfg.  Co.,  New  York. 
Bean,  George  Pittsburgh,  Pa. 
Bell,  Louis  Electrical  Engineer,  Boston. 
Berry,  A.  Hall  H.  W.  Johns  Mfg.  Co.,  New  York. 
Benyon,  A.  E  General  Electric  Co.,  Boston. 
Birch,  C.  L  Consolidated  Car  Fender  Co.,  Providence. 
Bibber,  Chas.  E  Bibber-White  Co.,  Boston. 
Bibber,  Thos.  H  Bibber- White  Co.,  Boston. 
Bigelow,  H.  T  Hale  &  Kilburn  Mfg.  Co.,  Chicago. 
Billings,  H.  E  The  Billings  &  Spencer  Co_.,  Hartford. 

Billings,  Wm.  R  Taunton  Locomotive  Mfg.  "Co.,  Taunton. Bishop,  R.  S  Bethlehem  Fdy.  &  Mach.  Co.,  New  York. 
Bissell,  Daniel  S  Duquesne  Forge  Co.,  Pittsburgh. 
Bjorkengren,  Louis. .  Fitchburg,  Mass. 
Black,  Charles  N.  ..  .Walker  Co.,  New  Haven,  Conn. 
Blackwell,  F.  O  General  Electric  Co.,  Schenectady. 
Blizard,  Charles  Elec.  Storage  Battery  Co.,  New  York. 
Boardman,  A.  T  Boardman-Tucker  Co.,  Somerville,  Mass. 
Bodwell.  H.  E  Pettingell-Andrews  Co.,  Boston. 
Boerum,  H.  H  F.  H.  Newcomb,  New  York. 
Botfield,  Alfred  B..  ..Sanitary  Engineering  Co.,  Philadelphia. 
Bowen,  Frank  Composite  Brake  Shoe  Co.,  Bristol,  Conn. 
Bowers.  G.  H  Peckham  Truck  Co.,  New  York. 
Boyd,  F.  C  New  Haven  Car.  Reg.  Co.,  New  Haven. 
Boyd,  J.  H  New  Haven  Car  Reg.  Co.,  New  Haven. 
Boynton,  Moody.  . .  .  Boston. 
Bradley,  John  S  New  Haven  Car.  Reg.  Co.,  New  Haven. 
Brady,  D.  M  Brady  Metal  Co.,  Derby,  Conn. 
Bragg,  C.  A  Westinghouse  Co.,  Philadelphia. 
Brett,  J.  A  Electrical  Installation  Co.,  Chicago. 
Bright,  Chas...,  General  Electric  Co.,  Buenos  Ayres. 
Briggs,  E.  A  Briggs  Carriage  Co.,  Amesbury,  Mass. 
Briggs,  Wm.  O  Briggs  Carriage  Co.,  Amesbury,  Mass. 
Brinkerhoff,  H.  G...Fuel  Economizer  Co.,  Boston. 
Brockway,  W.  B.... Toledo,  Ohio. 
Brown,  C.  R  Pratt  &  Letchworth  Co.,  Buffalo. 
Brown,  Frank  H ...  .Watson-Still    an  Co.,  Boston. 
Brown,  E.  L  Bibber-White  Co.,  Boston. 
Brown,  Harold  P.  ...  Edison-Brown  Plastic  Rail  Bond,  N.  Y. 
Brown,  J.  S  Huld  Electric  Co.,  Aylmer. 
Brown.  R.  S  Westinghouse  Elec.  &  Mfg.  Co.,  Boston. 
Brown.  T.  J  General  Electric  Co.,  Portland,  Me. 

Brown,  Ralph  G  Guest  of  Johnson  Co.,  Boston. 
Brown,  W.  H  International  Register  Co.,  Chicago. 
Brownell,  F.  B  Brownell  Car  Co.,  St.  Louis,  Mo. 
Buckminster,  G.  H. .  Pettingell-Andrews  Co.,  Boston. 
Buckner,  James  Central  Mfg.  Co.,  Boston. 
Bueler,  J.  G  Columbia  Machine  Works,  Brooklyn. 
Burdett,  A.  E  Burdett  &  Johnson,  Boston. 
Burleigh,  Chas.  B...  General  Electric  Co.,  Boston. 
Burnaby,  Wm  Westinehouse  Elec.  &  Mfg.  Co.,  Boston. 
Busche,  J.  F  N.  Y.  Bond  &  T.  Co.,  New  York. 
Bush,  J.  E  Chicago  Varnish  Co.,  Milwaukee,  Wis. 
Burrowes,  E.  T  The  E.  T.  Burrowes  Co.,  Portland,  Maine. 
Butler,  J.  S  General  Electric  Co.,  Boston. 
Byrns,  R.  A  Walker  Co.,  Buffalo. 

Caldwell,  Eliot  L.... Edison  Elec.  Illuminating  Co.,  Boston. 
Campbell,  Douglas.  .New  York  Car  Wheel  Works,  New  York. 
Carr,  Robert  T.  E.  ..Dearborn  Drug  &  Chem.  Works,  Chicago. 
Cary,  Thomas  F  Jackson  &  Sharp  Co.,  Boston. 
Cutler,  A.  E  \shton  Valve  Co.,  Boston. 
Case,  F.  E  General  Electric  Co.,  Schenectady,  N.  Y. 
Chandler,  E.  A  Excelsior  Self  Oiling  Trol.  Harp,  Detroit. 
Christensen,  N.  A.  . .  Christensen  Engineering  Co.,  Milwaukee. 
Chur,  Walter   American  Railway  Supply  Co.,  New  York. 
Church,  T.  W  J.  L.  Yale  &  Co.,  Chicago. 
Clark,  A.  T.,  &  Sons. Am.  Circular  Loom  Co.,  Chelsea,  Mass. 
Clark,  Charles  S  The  Pennsylvania  Steel  Co.,  Steelton,  Pa. 
Clark.  Frank  H  Electric  Storage  Battery  Co.,  Chicago. 
Clark,  George  B  Thayer  &  Co.,  Boston. 
Clark,  W.  J  General  Electric  Co.,  New  York. 
Clapp,  J.  D  Burdett  &  Johnson,  Boston. 
Cleveland,  R.  S  Smith  Co..  Worcester,  Mass. 
Clitz,  R  The  Johnson  Co.,  Boston. 
Coakley.  F.  J  Samson  Cordage  Works,  Boston. 
Cockey,  M.  R  J.  A.  Roebling's  Sons'  Co.,  New  York. 
Cook,  Adam  Adam  Cook's  Sons,  New  York. Cooke,  W.  J  McGuire  Mfg.  Co.,  Chicago. 
Cokeley,  J.  J  Safety  Third  Rail  Co.,  New  York. 
Coleman,  Jilson  J. ...St.  Louis  Car  Co.,  St.  Louis. 
Coleman,  J.  W  Coleman  Fare  Box  Co.,  Tottenham.  Ont. 
Collins,  C.  C  General  Electric  Co.,  Columbus,  Ohio. 
Collins,  E.  C  Taunton  Locomotive  Mfg.  Co.,  Taunton. 
Corady,  J.  W  Columbia  Machine  Works,  New  York. 
Conart,  S.  B.,  Jr....L.  A.  Chase  &  Co.,  Boston. 
Conway,  M.  W  N.  Y.  Switch  &  Cross'g  Co.,  Hoboken,N.J. Corten,  Will  The  Johnson  Co.,  Boston. 
Cosper,  W.  P  Consolidated  Car  Heating  Co..  St.  Louis. 
Coster,  Maurice  Westinghouse  Elec.  &  Mfg.  Co.,  Chicago. 
Crawford,  A.  H  Peckham  Motor  Truck  &  W.  Co.,  Boston. 
Crossman,  Edgar  L.Taunton  Locomotive  Mfg.  Co.,  Taunton. 
Crowley,  H.  J  General  Electric  Co.,  Philadelphia,  Pa. 
Curwen.  Samuel  M.  .J.  G.  Brill  Co.,  Philadelphia. 
Cutler,   Otis  Ramapo  Iron  Works,  Hillburn,  N.  Y. 
Cutter,  Henry  B....  Cutter  Electrical  &  Mfg.  Co.,  Philadelphia. 

Dade.  Frank  E  Briggs  Carriage  Co.,  Amesbury,  Mass. 
Daggett,  Hill,  Jr.  ...  Lombard  Hydraulic  B.  Co.,  Boston. 
Daily,  Henry  Jos.  Dixon  Crucible  Co.,  Jersey  City. 
Daniels,  A.  E  The  H.  B.  Camp  Co.,  Aultman,  Ohio. 
Daniels,  F.  M  Medford,  Mass. 
Darby,  F.  A  Thos.  Prosser  &  Son,  New  York. 
Darbyshire,  Leonard.New  York. 
Dee,  A.  E  S.  &  C.  Co.,  Philadelphia,  Pa. 
Darlington,  F.  W.  ...  Consulting  Engineer,  Philadelphia,  Pa. 
Davidson,  W.  J  Christensen  Engineering  Co.,  Milwaukee. 
Davis,  Chas.  B  General  Electric  Co.,  Boston. 
Dean,  A  Central  Mfg.  Co.,  Boston. 
Dearborn.  E.  L  J.  A.  Lakin  &  Co.,  Westfield,  Mass. 
Devens,  Richard. . .  .Weber  Railway  Joint  Mfg.  Co.,  New  York. 
DeWitt,  E.  F  E.  F.  DeWitt  Co.,  Lansingburg,  N.  Y. 
DeVor,  Wm.  H  Safety  Third  Rail  Co.,  New  York. 
Dick,  H.  C  Flood  &  Conklin  Co.,  Newark,  N.  J. 
Dickson,  D.  T  H.  W.  Johns  Mfg.  Co.,  Philadelphia. 
Dodd,  S.  T  Walker  Co.,  Cleveland.  Ohio. 
Dodge,  L.  L  Blood  &  Hale,  Beverly. 
Doherty,  B.  A  Mount  Hope  Ferry  Co.,  Fall  River,  Mass. 
Donohue,  F.  E  American  Electric  Works,  Chicago. 
Dole,  W.  N  Boston  Artificial  Leather  Co.,  Boston. 
Dolph,  John  C  Forest  City  Electric  Co.,  New  York. 
Dow,  Geo.  W  General  Electric  Co.,  Boston. 
Dowd,  P.  A  Dowd  Electric  Co.,  Boston. 
Dowell,  Augustus  ..Valentine  &  Co.,  New  York. 
Doyle,  W.  E  John  A.  Roebling's  Sons  Co.,  Trenton. Dunn,  D.  W  Bibber-White  Co.,  Boston. 
Dunn,  Joseph  J  Electric  Light  Man.,  Boston. 
Dunham,  Geo.  J  Wheel  True'g  Brake  Shoe  Co.,  Somerville Dunlap,  W.  F  New  York  Car  Wheel  Works,  Buffalo. 
Dutton,  W.  A  Van  Dorn  &  Dutton  Co..  Cleveland.  O. 
Dyar,  A.  G  Sterling  Enclosed  Arc  Lamp,  Boston. 

Earnshaw,  Chas  Standard  Paint  Co.,  New  York  City. 
Eckert,  W.  S  John  A.  Roebling's  Sons'  Co.,  New  York. Edgar,  H.  J  Buckeye  Electric  Co..  Boston. 
Eient.  F.  S  Johnson  Co.,  Lorain,  Ohio. 
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Ellicott.  Jos.  R  The  Standard  Air  Brake  Co.,  New  York. 
Emmons,  A.  P  Wendell  &  MacDuffie,  Boston. 
Engel,  John  G  Adam  Cook's  Sons,  New  York. 
Engier,  G.  M  Eddy  Elec.  Mfg.  Co.,  Windsor,  Conn. 
Entwisle,  E.  B  The  Johnson  Co.,  Johnstown,  Pa. 
Estep,  F.  A  R.  D.  Nuttall  Co.,  Allegheny. 
Esterbrook,  H.  M...  Barney  &  Smith  Car  Co.,  Dayton,  Ohio. 
Evans,  E.  O  J.  H.  Cornell  &  Co.,  New  York  City. 
Evans,  H.  C  The  Johnson  Company,  New  York  City. 
Evans,  O.  C  The  Johnson  Co..  Boston. 
Evans,  W.  R  Illuminated  Car  Signs,  Portland,  Maine. 
Evatt,  W.  M  Clinton  Wire  Cloth  Co.,  Clinton. 
Everett,  Ed  John  F.  Ohmer  Reg.  Co.,  Dayton,  Ohio. 
Eyre.  Richard  The  Johnson  Co.,  Johnstown,  Pa. 

Fan,  A.  S  Southern  Electric  Co.,  Baltimore,  Md. 
Farnsworth,  H.  C...328  Exchange  Building,  Boston. 
Fessenden,  Robert.  ..  Hope  Electrical  Appliance  Co.,  Providence. 
Field,  A.  W  Peckham  Truck  Co.,  Boston. 
Fisk,  Howard  C  Howard  St.  Am.  Pump  Works,  Buffalo. 
Fitzpatrick,  J.  A  Pennsylvania  Steel  Co.,  Boston. 
Foard,  Joseph  R.  ...  Pennsylvania  Steel  Co.,  Baltimore. 
Foley,  F.  M  J.  D.  Reed,  Boston. 
Ford,  O.  R  Chicago  Varnish  Co.,  New  York. 
Forsaith,  C.  H   American  Mason  Safety  T.  Co.,  Lawrence. 
Forsyth,  W.  H  Forsyth  Bros.  Co.,  Chicago. 
Fowler,  George  Briggs  Carriage  Co.,  Amesbury,  Mass. 
Fowler,  W.  F  Westinghouse  Elec.  &  Mfg.  Co.,  Boston. 
Fraser,  R.  C  Ramapo  Iron  Works,  New  York. 
Frenyear,  T.  C. ..... .Westinghouse  Elec.  &  Mfg.  Co.,  Buffalo. 
Froeligh.  W.  B  New  Haven  Car  Reg.  Co.,  New  Haven. 

Gardner,  E.  N  Pettingell-Andrews  Co.,  Boston. 
Gardner,  James  B...  Buckeye  Engine  Co.,  Salem,  Ohio. 
Garrison,  A.  C  The  Columbia  Inc.  Lamp  Co.,  St.  Louis. 
Garrison,  Chas  John  P.  Cushing  Co.,  Boston. 
Gay,  H.  B  Walker  Co.,  Baltimore,  Md. 
George,  James  Z....Falk  Mfg.  Co.,  Milwaukee. 
Gibbon,  Thos.  H....Lap  Joint  Railway  Truck  Co.,  New  York. 
Gillon,  George  L  Watson-Stillman  Co.,  New  York. 
Gold,  Edward  E  Gold  Street  Car  Heating  Co.,  New  York. 
Goodall,  George  B...L.  C.  Chase  &  Co.,  Sanford,  Maine. 
Goodall,  L.  B  L.  C.  Chase  &  Co.,  Sanford,  Maine. 
Gore,  F.  S  H.  Gore  &.  Co.,  Boston. 
Gordon,  J.  R  Westinghouse  Elec.  Mfg.  Co.,  Atlanta,  Ga. 
Granger,  Francis ....  Corning  Brake  Shoe  Co.,  New  York. 
Granger,  J.  A  New  York  Car  Wheel  Works,  Buffalo. 
Gray,  L.  A  The  Adams  &  Westlake  Co.,  Chicago. 
Gray,  W.  H  Peckham  Truck  Co.,  Chicago. 
Grier,  H.  M  Pantasote  Leather  Co.,  Chicago. 
Griffin,  J.  M  Wheel  Trueing  Brake  Shoe  Co.,  Detroit. 
Griffith,  R.  E  J.  G.  Brill  Co.,  Philadelphia. 
Guest,  John  H  613  Massachusetts  Avenue,  Boston. 

Haasis,  A.  L  Jos.  Dixon  Crucible  Co.,  Jersey  City. 
Hadley,  Charles  H... Boston. 

Hall,  'Fred  E  Boston. Hallawood,  James.  ..  Edison  Brown  Plastic  R.  Bond,  N.  Y. 
Hale,  G.  H  Consolidated  Car  Fender  Co.,  Providence. 
Hale,  J  Blood  &  Hale,  Boston. 
Ham,  H.  B  Babcock  &  Wilcox  Co.,  Boston. 
Hammond,  W.  B....A.  A.  Griffing  Iron  Co.,  N.  Y.  and  Boston. 
Hamlen,  W.  R  Johnson  Co.,  Johnstown. 
Hanna,  J.  A  Peckham  Truck  Co.,  Chicago. 
Hanna,  J.  W  Hanna  Solid  Oil  Co.,  Chicago,  111. 
Hanna,  L.  A  Peckham  Motor  Truck  &  W.  Co.,  Everett. 
Hanford,  Scott   John  T.  McRoy,  Chicago. 
Harding,  E.  R  Chicago  Rheostat  Co.,  Chicago. 
Harding,  H.  McL.  . .  Walker  Co.,  New  York. 
Hardy,  Charles  C...Am.  Whelock  Engine  Co.,  Worcester. 
Harrington,  E.  J....  Elmer  P.  Morris,  New  York. 
Harrington,  H.  C... Samson  Cordage  Works,  Boston. 
Harrington,  S.  H ....  Harrington  Rail  Bonding  Co.,  New  York. 
Hartzel,  Elmer  John  A.  Roebling's  Sons'  Co.,  Chicago. Haskell,  G.  M  J.  G.  Brill  Co.,  Philadelphia. 
Haskins,  Caryl  D.... General  Electric  Co.,  Boston. 
Hastings,  Geo.  Starr. J.  G.  Brill  Co.,  Philadelphia. 
Hatch,  E.  B  H.  W.  Johns  Mfg.  Co.,  New  York. 
Hathaway,  Alfred  G. Street  Railway  Supplies,  Cleveland,  Ohio. 
Hawks,  T.  C  Walker  Co.,  Maiden. 
Haycox,  W.  E  Mansfield,  Ohio. 
Hayden,  Roy  General  Electric  Co.,  Boston. 
Held,  Chas.  W  Wilson,  Thomson  &  Co.,  Quincy,  Mass. 
Henderson,  Jas.  H...N.  Y.  Electrical  Works,  Brooklyn,  N.  Y. 
Henry,  F.  H  Heywood  Bros.  &  Wakefield  Co.,  Boston. 
Herrick,  Albert  B ...  Consulting  Engineer,  New  York. 
Hess,  Harlem  P  Kosmic  Oil  Filter  Co.,  Easton,  Pa. 
Heywood,  A.  S  General  Electric  Co.,  Atlanta,  Ga. 
Hickmott,  G.  F  Boston  Brass  Co.,  Boston. 
Hicks,  J.  B  Pratt  &  Lambert,  New  York. 
High,  John  M  Pantasote  Co.,  New  York. 
Hill,  C.  J  American  Vitrified  C.  Co.,  New  York. 
Hill,  J.  M  Bryan-Marsh  Co..  Chicago. 
Hilman,  C.  D  Methuen  Elec.  Co.,  Methuen,  Mass. 
Hitchcock,  James.  .. .Wheeler  Seat  Co.,  New  York. 

Hoadley,  Geo.  M  Bemis  Car  Box  Co..  Springfield,  Mass. 
Hockaday,  F.  F  A.  &  J.  M.  Anderson  Mfg.  Co.,  Boston. 
Hodges,  Percy  John  Stephenson  Co.,  Boston. 
Hodgkins,  Edw.  W.  .The  Q.  &  C.  Co.,  Chicago. 
Hopewell,  F.  B  L.  A.  Chase  &  Co.,  Boston. 
Hobbs,  H.  W  Walker  Co.,  Boston. 
Hood,  R.  O  General  Electric  Co.,  Boston. 
Hoffman,  J.  Ellis  Wendell  &  MacDuffie,  New  York. 
Horst,  E.  Vanderbilt.John  Stephenson  Co.,  New  York. 
Howe,  F.  C  Wm.  Wharton,  Jr.,  &  Co.,  Philadelphia. 
Howell,  W.  G  John  Stephenson  Co.,  New  York. 
Houghton,  C.  W....Ashton  Valve  Co.,  North  Cambridge. 
Hubbard,  M.  G.,  Jr..McGuire  Mfg.  Co.,  Chicago. 
Hughes,  T.  E  Standard  Underg'd  Cable  Co.,  Pittsburgh. 
Hultman,  E.  G  Barbour-Stockwell  Co.,  Cambridgeport. 
Hunt,  H.  H  Simonds  Mfg.  Co.,  Boston. 
Huntress,  F.  E  Neal  Electric  Headlight  Co.,  Boston. 

Imlay,  L.  E  Westinghouse  Elec.  &  Mfg.  Co.,  Pittsbg'h. 
Issertel,  A.  Norman.  Manoe's  Railway  Co.,  New  York. Issertel,  Henry  G.  ...  Walker  Co.,  Boston,  Mass. 

Jackman,  Geo.  W.  ..  Springfield  Mfg.  Co.,  Bridgeport,  Conn. 
Jackson,  John  Simonds  Mfg.  Co.,  Pittsburgh,  Pa. 
Jackson,  J.  Monteith. Jackson  &  Sharp  Co.,  Wilmington,  Del. 
Jackson,  Newton.  ..  .Am.  Mutual  Indemnity  Co.,  Scranton,  Pa. 
Jackson,  Wm.  H....Ridgway  Dynamo  &  Engine  Co.,  Boston. 
Jefferson,  Charles  W.Mica  Insulator  Co.,  New  York. 
Jennison,  A.  W  Rooke  Register  Co.,  Peoria,  111. 
Jewell,  J.  F  Page  W.  W.  Fence  Co.,  Adrian,  Mich. 
Johnson,  C.  F  Burdett  &  Johnson,  Pearl  St.,  Boston. 
Jones,  C.  S  Western  Gear  Co.,  Milwaukee. 
Jones,  Fred  B  The  Adams  &  Westlake  Co.,  Chicago. 
Jones,  B.  J  Sargeant  &  Lundy,  Chicago,  111. 
Jones,  H  Burdett  &  Johnston,  Boston. 
Johnston,  Harry  C... Charles  Scott  Spring  Co.,  Philadelphia. 

Kahn,  Gus  Safety  Third  Rail  Elec.  Co.,  New  York. 
Kasson,  R  Taylor  Electric  Truck  Co.,  Troy,  N.  Y. 
Kavanagh,  Jas.  E...Wm.  Wharton,  Jr.,  &  Co.,  Philadelphia. 
Kerschner,  W.  R  The  Columbia  Mach.  Works,  B'klyn,  N.Y. Keeran,  N.  C  Wabash  Ry.,  Chicago. 
Keeler,  H.  E  The  Adams  &  Westlake  Co.,  New  York. 
Keenan,  W.  J  Pettingell-Andrews  Co.,  Boston. 
Kellogg,  E.  W  Frank  Ridlon  Co.,  Boston. 
Kendall,  C.  C  Simmons  Hardware  Co.,  St.  Louis. 
Kendall,  W.  D  Worcester  Construction  Co.,  Worcester. 
Kilbourn,  W.  H  Greenfield. 
Kimball,  Fred  H.... General  Electric  Co.,  Boston. 
Kimball,  James  L....Ridgway  Dynamo  &  Engine  Co.,  Boston. 
Kitfield,  E.  H  Consulting  Engineer,  Boston. 
King,  C.  K  The  Ohio  Brass  Co.,  Mansfield,  Ohio. 
King,  C.  P  Brady  Metal  Co.,  New  York. 
King,  J.  W  The  Peckham  Truck  Co.,  Providence. 
Kingston,  Wm.  W.  ..The  Johnson  Co.,  Atlanta,  Ga. 
Kirkland,  H.  B  Am.  Circular  Loom  Co.,  New  York  City. 
Kilvert,  Maxwell  A.  .Washburn  Coupler  Co.,  Chicago. 
Kissam,  Geo  Geo.  Kissam  &  Co.,  New  York. 
Knapp,  E.  G  Partridge  Carbon  Co.,  Sandusky. 
Knickerbocker,  C.  K. Griffin  Wheel  Co.,  Chicago. 

Lacy,  George  W  Peckham  Truck  Co.,  Kingston,  N.  Y. 
Ladd,  E.  H  E.  F.  Burrowes  Co.,  Portland,  Maine. 
Lapham,  F.  A  Cleveland  Frog  &  Cross'g  Co.,  Cleveland. Lasell,  Edw  New  York. 
Law,  M.  D  Walker  Co.,  Cleveland. 
Lawless,  E.  J  American  Car  Co.,  New  York. 
Lawrence,  F.  W  Lawrence  Wiggin,  Boston. 
Lawrence,  Stewart  G. General  Electric  Co.,  Boston. 
Lawson,  F.  A  J.  G.  Brill  Co.,  San  Francisco. 
Lawton,  J.  B  Smith  &  Wallace,  Boston. 
Leidenger,  Joseph.  ..Dayton  Mfg.  Co.,  Dayton,  Ohio. 
Leidenger,  Peter  Dayton  Mfg.  Co.,  Dayton,  Ohio. 
Lewee,  J.  B  L.  V.  V.  B.  Co.,  New  York. 
Libby,  S.  H  Sprague  Electric  Co.,  New  York. 
Littlefield,  W.  R  Pettingell-Andrews  Co.,  Boston. 
Livingston,  M.  S ....  Standard  Thermometer  Elec.  Co.,  Peabody. 
Lockhart,  H.  R  General  Electric,  Montreal. 
Lockwood,  L.  A. ...Crefeld  Electrical  Works,  Pawtucket,  R.  I. 
Lomat,  J.  Acton.  ...  General  Electric  Co.,  New  York. 
London,  B.  T  Swift  &  McGrady,  Boston. 
Lougee,  C.  L.«  Heywood  Bros.  &  Wakefield  Co.,  Boston. 
Long,  E.  G  Peckham  Truck  Co.,  New  York. 
Long,  Geo.  E  Jos.  Dixon  Crucible  Co.,  Jersey  City,  N.  J. 
Loper,  A.  N  Rooke  Register  Co.,  Chicago. 
Lovejoy,  W.  A  Chas.  Scott  Spring  Co.,  Boston. 
Ludington,  R.  B  Columbia  Refining  Co.,  New  York  Citv. 

Ludlow,  W.  E  Am.  Rail  Joint  &  Mfg.  Co.,  Cleveland" Luther,  B.  S  Linton  Mfg.  Co.,  Boston. 
Luther,  H.  R  Barbour-Stockwell  Co.,' Cambridgeport. Lyall,  W.  R  General  Electric  Co.,  Boston. 

MacDonald,  A.  F....  General  Electric  Co.,  Boston. 
MacDuffie,  R.  L  Wendell  &  MacDuffie.  New  York. 
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Mace,  Rotnaine  The  Okonite  Co.,  New  York  City. 
MacGregory,  F.  S.  ,.R.  Woodman  Mfg.  &  Supply  Co.,  Boston. 
Macomber,  F.  B  Leschen-Macomber-Whyte  Co.,  Chicago. 
Mahoney,  J.  J  General  Electric  Co..  New  York. 
Mangree,  C.  E.  S.  ..  .General  Electric  Co.,  Boston. 
Mansfield,  D.  S  Valentine  Co.,  Boston. 
Mansfield.  F  16  Central  Street,  Boston. 
Manson,  D.  D.  E.  . .  .Westinghouse  Elec.  &  Mfg.  Co.,  Boston. 
Marshall,  Oliver  W.  .  Duplex  Car  Co.,  New  York. 
Marshall.  Wm  The  Anglo-Am.  Varnish  Co.,  Newark,  NJ. 
Martin,  Geo.  E  Springfield  Mfg.  Co.,  Bridgeport,  Conn. 
Mason,  J.  H  Simplex  Electric  Co.,  Boston. 
Massgrove,  E.  G....Gold  Street  Car  Heating  Co.,  New  York. 
Mayer,  Charles  J.... Mayer  &  Englund,  Philadelphia,  Pa. 
McBride,  Geo.  W... General  Electric  Co.,  Boston. 
McCardell,  J.  R  McCardell,  West  &  Co.,  Trenton,  N.  J. 
McCarthy,  Louis.... W.  T.  C.  Macallen  Co.,  Boston. 
McCoy,  Frank   Pennsylvania  Car  Wheel  Co.,  Pittsburgh. 
McCutchen,  John  I.. Standard  Air  Brake  Co.,  Boston. 
McElroy,  James  F.  ..Consolidated  Car  Heating  Co.,  Albany. 
McGrady,  J.  H  Swift  6k  McGrady,  Boston. 
McGhie,  John  General  Electric  Co.,  New  York. 
McKenna,  E.  B  New  York  Car  Wheel  Works.  Buffalo. 
McKinlock,  Geo.  A. Central  Electric  Co.,  Chicago. 
McLenee,  F.  C  The  Brady  Metal  Co.,  New  York. 
McLey,  Frederic  A..Lobdell  Car  Wheel  Co.,  Wilmington,  Del. 
McMahon,  J.  P  Rochester  Hose  Bridge  Co.,  Rochester. 
McRoy,  John  T  New  York. 
Meaker,  J.  W  Meaker  Mfg.  Co.,  North  Chicago. 
Medbury,  Charles  F.. Westinghouse  Elec.  &  Mfg.  Co.,  Detroit. 
Meek,  J.  E  H.  W.  Johns  Mfg.  Co.,  New  York  City. 
Meek,  Stuart  G  H.  W.  Johns  Mfg.  Co.,  New  York  City. 
Mendum,  A.  B  Bibber- White  Co.,  Boston. 
Mercur,  H.  T  Corning  Brake  Shoe  Co.,  Buffalo,  N.  Y. 
Merrick,  F.  A  Johnson  Co.,  Johnstown,  Pa. 
Merrittt,  Meldon  H..  Edison  Elec.  Illuminating  Co.,  Boston. 
Metzger,  Charles  W.  McCardell,  West  &  Co.,  Trenton. 
Milbank,  L.  A  Holmes,  Booth  &  Haydens,  New  York. 
Miller,  Carl  G.  M...L.  A.  Chase  &  Co.,  Boston. 
Miles,  J.  E  Stanley  &  Miles,  Whitman. 
Mix,  Charles  Dorf...Park  Bros.  &  Co.,  Pittsburgh. 
Montgomery,  A.  F.Xrefeld  Electrical  Works,  Pawtucket,  R.  I. 
Moore,  Arthur  S.... Boston  Artificial  Leather  Co.,  Boston. 
Moore,  Chas.  K  Lap  Joint  Railway  T.  Co.,  New  York  City. 
Moore,  F.  M  McGuire  Mfg.  Co.,  Boston. 
Moore,  Frank  W.  . .  .Boston. 
Moore,  George  Duplex  Car  Co.,  Boston. 
Moore,  John  D  Walker  Co.,  New  York. 
Moore,  James  Lap  Joint  Railway  T.  Co..  New  York  City. 
Moore,  H.  P  Shawmut  Fuse  Wire  Co.,  Boston. 
Morgan,  E.  H  Greenfield. 
Morrell,  F.  A  Sterling  Supply  &  Mfg.  Co.,  New  York. 
Morris,  Elmer  P  Manufacturers'  Agent,  New  York. Morse,  Geo.  C  Rochester  Car  W.  Works,  Taunton,  Mass. 
Murdock,  H.  D  Westinghouse  Elec.  &  Mfg.  Co.,  Pittsb'gh. Murdock,  Wm.  J  Wm.  J.  Murdock  &  Co.,  Boston. 
Murphy,  J.  McLeod.  Safety  Third  Rail  Elec.  Co.,  New  York. 
Murphy,  John  General  Electric  Co.,  Boston. 
Munroe,  Chas.  O.... General  Electric  Co.,  Boston. 

Nay,  Henrv  M  Wagner  Electric  Mfg.  Co.,  St.  Louis. 
Nelson,  L.  D  Sterling  Supply  &  Mfg.  Co.,  New  York. 
Ness.  T.  W  The  Holtzer-Cabot  Elec.  Co.,  Brookline. 
Nethercut,  Edgar  S.  .  Paige  Iron  Works,  Chicago. 
Newcomb,  F.  H  13  Astor  Place,  New  York. 
Newell,  J.  F  J.  F.  Newell  &  Co.,  Gardiner,  Maine. 
Newkirk,  H.  R  Wendell  &  MacDuffie.  New  York. 
Newton,  Capt.  H.  W.Lap  Joint  Railway  Track  Co.,  New  York. 
Nicholson,  Charles.  .Hampden  Corundum  W.  Co.,  Springfield 
Nord,  Chas.  G  R.  Bliss  Mfg.  Co.,  Pawtucket,  R.  I.  .- 
North,  J.  H  Parker  Bros.  &  Co.,  Ltd.,  Pittsburgh,  Pa. 
Norton,  Harry  A.. ..A.  O.  Norton,  Boston. 
Nourse,  Frank  O.  ..  .Boston. 
Noyes,  E.  K  Walker  Co.,  Boston. 

Ogden,  George  H ...  Providence. 
O'Hern,  John  General  Electric  Co.,  Boston. Ohmer,  John  F  John  F.  Ohmer  Register  Co.,  Davton,  O. 
Olney,  Geo.  H.,  2d.  ..American  Electrical  Works,  Providence. 
Osgood,  Richard  P.  .Methuen  Elec.  Co.,  Methuen,  Mass. 

Packard,  Frank  L... American  Conduit  Co.,  Philadelphia 
Page,  A.  D  General  Electric  Co.,  Harrison,  N.  J. Page,  F.  G  Fayerweather  &  Ladew,  New  York 
Fame,  F.  B.  H  Westinghouse  Elec.  &  Mfg.  Co.,  N  Y 
Parker,  Fred  E  The  Watson-Stillman  Co.,  New  York 
Parker,  A.  PI  The  Wire  Goods  Co.,  Worcester,  Mass. 
Parmenter,  Geo.  A. .  Cambridgeport,  Mass. 
Parsons,  J.  N  A.  Mertes  Mfg.  Co.,  Pittsburgh,  Pa Parsons,  F.  B  Safety  Insulated  Wire  Co.,  New  York- 
Partridge,  Arthur  S.. Street  Railway  Supplies,  St.  Louis 
Pear,  Chas.  D  Albert  &  J.  M.  Anderson  Mfg.  Co  Boston 
Peavy,  M.  V  Adam  Cook's  Sons,  Fall  River  Mass Peckham,  E  Peckham  Truck  Co.,  New  York 

Peirce,  Stephen  H...Geo.  A.  Parmenter  &  Co.,  Cambridgeport. 
Pemay,  Alfred  W.  ...  Electric  W.  Equipment  Co.,  Birmingham. 
Perry,  F.  D  American  Car  Sprinkler  Co.,  Worcester. 
Perry,  E.  C  American  Car  Sprinkler  Co.,  Worcester. 
Perry,  James  W  H.  W.  Johns  Mfg.  Co.,  Philadelphia. 
Peterson,  Wm.  A.  . .  .  Pettingell-Andrews  Co.,  Boston. 
Pettee,  Edward  E.  ..  .Standard  Air  Brake  Co.,  Boston. 
Pfingst,  Louis  Boston. 
Phillips,  Eugene  F.  ..American  Electrical  Works,  Providence. 
Phillips  E.  Rowland. American  Electrical  Works,  Providence. 
Phillips,  Frank  N... American  Electrical  Works,  Providence. 
Pierce,  Robert  Crosby  Steam  Gage  &  Valve  Co.,  Boston. 
Pierce,  D.  F  The  Bigelow  Varnish  Co.,  Newark,  N.  J. 
Pierce,  Frank  S  Pettingell-Andrews  &  Co.,  Boston. 
Plummer,  C.  S  Westinghouse  Elec.  &  Mfg.  Co.,  Boston. 
Poor,  James  W  Poor's  Fountain  Brush  Co.,  Boston. 
Pope,  W.  H  Bibber- White  Co.,  Boston. 
Pope,  W.  R  Taunton  Locomotive  Mfg.  Co.,  Taunton. 
Porter,  H.  F.  J  Bethlehem  Iron  Co.,  South  Bethlehem,  Pa. 
Porter,  George  F.  ..  .Okonite  Co.,  New  York. 
Post,  W.  B  The  Billings  &  Spencer  Co.,  Hartford. 
Post,  C  The  Buront  Co.,  New  York. 

Powell,  A  Cleveland  Frog  &  Cross'g  Co.,  Cleveland. Powers,  Charles  P.  ..India  Alkali  Works,  Boston. 
Prather.  Henry  L....Falk  Mfg.  Co.,  Milwaukee,  Wis. 
Pratt,  G.  E  Ajax  Metal  Co.,  Philadelphia. 
Pratt,  Mason  D  The  Penn.  Steel  Works  Co.,  Steelton,  Pa. 
Prehn,  Edw.  J  Le  Valley  Vitae  Carbon  B.  Co.,  N.  Y. 
Price,  Chas.  B  Pettingell-Andrews  Co.,  Boston. 
Prince,  Albert  E.... Boston  Artificial  Leather  Co.,  Boston. 
Prouty,  G.  M  W.  T.  C.  Macallen  &  Co.,  Boston. 
Provost.  Geo.  W....R.  D.  Nuttall  Co.,  Pittsburgh,  Pa. 
Pugh,  D.  W  John  Stephenson  Co.,  Ltd.,  New  York. 
Pullen,  C.  L  Philadelphia  Car  Wheel  Co.,  Philadelphia. 
Putnam,  H.  S  Wadsworth,  Howland  &  Co.,  Boston. 

Raberm,  D.  S  Elmer  P.  Morris,  New  York. 
Randall,  J.  H  Duplex  Car  Co.,  Boston. 
Randall,  F.  C  Christensen  Engineering  Co.,  Hartford. 
Randall,  R.  M  Randall  Car  Co.,  Boston. 
Randolph,  R.  J  222  West  Twenty-sixth  Street.  New  York. 
Randolph,  J.  R  Sterling  Arc  Lamp  Co.,  New  York. 
Ransom,  H.  N  Consolidated  Car  Heating  Co.,  Albany. 
Raymond,  Chas.  O.  ..Supt.  Consolidated  Co..  Portland,  Maine. 
Record,  E.  A  Vacuum  Oil  Co.,  Boston. 
Record,  E.  E.  D  Vacuum  Oil  Co.,  Boston. 
Reed,  John  D  H.  Gore  &  Co..  agents,  Boston. 
Remington,  C.  R.,  Jr.American  Electrical  Works,  Providence. 
Rhodes,  James  D.  . .  .Pennsylvania  Car  Wheel  Co..  Pittsburgh. 
Richards,  Edward  N.The  Bemis  Car  Box  Co.,  Springfield,  Mass. 
Richards.  J.  N  The  Standard  Paint  Co.,  New  York. 
Richardson,  James  A.Rochester  Car  Wheel  Works,  Liverpool. 
Richardson,  A.  H... Pearson  Jack  Co.,  Boston. 
Ridlon,  Frank   Frank  Ridlon  Co.,  Boston. 
Riley,  Joseph  C  Swift  &  McGrady,  Boston,  Mass. 
Rinehart.  F.  A  Standard  Underg'd  Cable  Co.,  Pittsburgh. Robinson.  J.  B.,  Jr.  .Wm.  Wharton,  Jr..  &  Co.,  Philadelphia. 
Robinson,  Wm  Robinson  Elec.  T.  &  Supply  Co.,  Boston. 
Robinson,  Edw  The  Wells  Light  Mfg.  Co..  New  York. 
Robinson,  E.  I  Laclede  Car  Co.,  St.  Louis. 
Robinson,  John  C...Wm.  Wharton,  Jr..  &  Co.,  Philadelphia. 
Rockwell,  W.  B  Am.  Mutual  Indemnity  Co.,  Scranton,  Pa. 
Rogers,  W-  Cogswell. Peckham  Truck  Co.,  New  York. 
Rooke,  Geo.  F  Rooke  Register  Co.,  Peoria,  111. 
Rosenthal,  Geo.  D... General  Electric  Co..  St.  Louis. 
Ross,  Edward  L  Chapman  Valve  Mfg.  Co.,  Indian  Orchard. 
Rowbotham.  G  W.  Janclus  Elec.  Co.,  Cleveland,  Ohio. 
Ruga:.  O.  Willis  O.  Willis  Rugg,  Worcester. 
Rundlett,  H.  E......The  Edward  P.  Allis  Co..  New  York. 
Russel,  W.  H  Watertown,  47  Auburn -Street. Russell,  F.  D  Rochester  Car  Wheel  Works,  Rochester. 
Russell.  H.  H  The  Johnson  Company,  Cleveland,  Ohio. 
Rutherford,  J.  A.... The  E.  T.  Burrowes  Co.,  Portland.  Maine. 

Sanderson.  H.  A....  Mason  Mfg.  Co.,  Springfield. 
Sargent,  Fitzwilliam.The  American  Brake  Shoe  Co.,  Chicago. 
Savage,  H.  M  General  Electric  Co.,  Boston. 
Saville,  George  G  Young  Lock  Nut  Co.,  New  York  City. 
Sawyer,  W.  H  American  Electrical  Works,  Providence. 
Sawyer,  W.  D  Mass.  Mohair  Plush  C<~>.,  Boston. 
Sawyer.  F.  W  Walker  Co.,  Boston. 
Schefhamor,  Rupert.. Sterling  Arc  Light  Co.,  New  York. 
Scott.  Wm.  M..,....The  Cutter  Elec.  &  Mfg.  Co.,  Philadelphia. 
Scrugham.  G.  R.  . .  .  .  Creaghead  Eng.  Co.,  Cincinnati. 
Searles,  Richmond  P. Consolidated  Car  Heating  Co..  Chicago. 
Seaverns,  Houghton. United  Electric  Inspect.  Co.,  Philadelphia. 
Sherburne,  Chas.  S.. Sherburne  Co.,  Boston. 
Shields,  Edw.  T.  .-.  ..Bibber-White  Co.,  Boston. 
Simmons,  G.  D  Walker  Co.,  Boston. 
Simmons.  B.  A .....  General  Electric  Co..  Boston. 
Simms,  J.  P  Rochester-  Car  Wheel  Works.  Quincy. 
Simpson,  N.  A  Newport. Small,  E.  E  N.  Y..  N.  H.  &  H.  R.  R  R.,  Berlin,  Conn. 
Smith,  M.  L  National  Scale  Co.,  Providence.  R.  I. 
Smith,  Clement  L...Falk  Mfg.  Co.,  Milwaukee. 
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Smith,  F.  B  National  Arc  Lamp  Co.,  Boston. 
Smith,  Melian  Mech.  Eng..  Walworth  C.  &  S.  Co.,  Bost. 
Smith,  R.  D  General  Electric,  Westboro,  Mass. 
Smith,  Pemberton..  .New  York  Car  Wheel  Works,  Buffalo. 
Smith,  Wm.  M  Chicago  Insulated  Wire  Co.,  Chicago. 
Smith,  H.  W  Bibber- White  Co.,  Boston. 
Snow,  F.  A  H.  B.  Camp  Co.,  Brookline. 
Southgate,  H.  M  Westinghouse  Elec.  &  Mfg.  Co..  Boston. 
Spaulding.  H.  C  H.  W.  Johns  Mfg.  Co.,  Boston. 
Stanley,  G.  E  Stanley  &  Miles,  Whitman. 
Stearns,  E.  H  The  Adams  &  Westlake  Co.,  Chicago. 
Stearns,  Charles  K. .  .  Holtzer-Cabot  Elec.  Co. 
Stevens,  J.  F  Keystone  Electrical  Instrument  Co.,  Phila. 
Stieringer,   Luther. ..New  York. 
St.  John,  E.  A  Jos.  Dixon  Crucible  Co.,  Jersey  City. 
Strickland,  A.  H  Rochester  Car  Wheel  Works,  New  York. 
Strickland,  F  Rochester  Car  Wheel  Works,  Boston. 
Strieby,  F.  H  General  Electric  Co.,  Cincinnati,  Ohio. 
Stone,  Theo.  W  Electric  Mutual  Cas.  Assn.,  Philadelphia. 
Stone,  Frank  J  Electric  Storage  Battery  Co.,  Boston. 
Storer,  N.  W  Westinghouse  E.  &  M.  Co..  Pittsburgh. 
Stout,  J.  E  Wm.  Hall  &  Co.,  Boston. 
Suckow,  Gustav  Vose  Spring  Co.,  New  York. 
Sumner.  Geo.  Fred.  .  Knitted  Mattress  Co..  Canton  Junction. 
Sutton,  Wm  American  Car  Co.,  St.  Louis,  Mo. 

Swan,  G.  W  John  A.  Roebling's  Sons'  Co.,  New  York. Swartz,  B.  F  McKee,  Fuller  &  Co.,  Catasauqua. 
Sweet,  D.  C  Springfield,  Mass. 
Swift.  W.  H  Swift  &  McGrady,  Boston. 
Sylvester,  John  E.  ...  Sylvester  &  Co.,  Boston. 

Taylor.  John   Taylor  Electric  Truck  Co.,  Troy,  N.  Y. 
Taylor,  Frank  H ...  .Westinghouse  Elec.  &  Mfg.  Co.,  Pittsb'gh. Thayer,  Winthrop.  .  .Thayer  &  Co.,  Inc.,  Boston. 
Thomas,  Jos.  N  Blood  &  Hale,  New  York. 
Thomson,  W.  E  Wilson-Thomson  Co.,  Brooklyn. 
Thompson,  F.  H....F.  H.  Thompson,  Portland. 
Tillinghast,  B.  D....Duff  Mfg.  Co.,  Allegheny,  Pa. 
Tesseyman,  H  The  Barney  &  Smith  Car  Co.,  Dayton,  O. 
Titus,  J.  V.  E  Garton-Daniels  Elec.  Co.,  Keokuk,  la. 
Tolman,  L.  P  Taunton  Locomotive  Mfg.  Co.,  Taunton. 
Tontrup,  Louis  H...  American  Car  Co.,  St.  Louis,  Mo. 
Townley,  Calvert.  ..  .Westinghouse  Elec.  &  Mfg.  Co.,  Boston. 
Trainer,  H.  R  H.  W.  Johns  Mfg.  Co.,  Boston. 
Tufethan.  E.  F  V  O.  Norton,  Boston. 
Tucker,  Frank  S  Boardman-Tucker  Co.,  Boston. 
Tupper,  G.  Aubrey.  .Taylor  Electric  Truck  Co.,  Troy,  N.  Y. 
Turner,  W.  C  Thayer  &  Co..  Inc.,  Philadelphia. 
Turner,  Wm.  S  Consulting  Engineer,  New  York. 
Tuttle,  E.  O  Pearson  Jack  Co.,  Boston. 
Tuttle,  T.  Edward.  ..  Pearson  Jack  Co.,  Boston. 
Tyler,  W.  H  W.  H.  Tyler,  Worcester. 

Upton,  Edgar  W ....  Standard  Thermometer  &  E.  Co.,  Boston. 

Van  Dorn,  W.  T....W.  T.  Van  Dora  Co.,  Chicago. 
Van  D  orn,  J.  H  Van  Dorn  &  Dutton  Co.,  Cleveland,  Ohio. 
Van  Wagoner,  C.  S.  .Van  Wagoner  &  Williams  H.  Co.,  Clevel'd. Van  Wagoner.  J.  B.  .Pittsburgh. 
Vaughan,  F.  G  General  Electric  Co.,  Boston. 
Vosburgh,  A.  C  New  Process  Raw  Hide  Co.,  Syracuse. 

Wagenseio,  C.  H ...  .American  Electrical  Works,  Providence. 
Walker,  W.  J  J.  P.  Sjoberg  &  Co.,  New  York. 
Waller,  C.  W  Ft.  Wayne  Elec.  Corporation,  Boston. 
Walker,  E.  C  Hampden  Corundum  W.  Co.,  Springfield. 
Wallace,  J.  Edward.  . Smith  &  Wallace,  Boston. 
Wallace,  H.  T  Diamond  State  Iron  Co.,  Wilmington,  Del. 
Ward,  W.  W  Westinghouse  Elec.  Mfg.  Co.,  Boston. 
Ward,  John  E  Gold  Street  Car  Heating  Co.,  New  York. 
Wardley,  Thos.  W.  ..R.  Woodman  Mfg.  &  Supply  Co.,  Boston. 
Wardwell,  Fred  S  Danbury.  Conn. 
Washburn,  Wm.  A.. Cambria  Iron  Co.,  New  York. 
Watkins,  S.  W  Christensen  Engineering  Co.,  Milwaukee. 
Watson,  W.  J  American  Electrical  Works,  Providence. 
Wattles,  James  F  Rand-Avery  Supply  Co.,  Boston. 
Weare,  T  General  Electric  Co.,  New  York. 
Weaver,  H.  B  Pittsburgh  Trollev  Pole  Co.,  Pittsburgh. 
Webb,  H.  E  Solar  Carbon  &  Mfg.  Co.,  Pittsburgh 
Weeks,  A.  T  Smith  &  Wallace,  Boston. 
Weinz,  Theo.  A.  H..The  Warrenton  Woolen  Co.,  New  York. 
Welch,  Robert  W.  ..John  A.  Roebling's  Sons'  Co.,  Yardley,  Pa. Wendell,  Jacob.  Jr.  ..Wendell  &  MacDuffie,  New  York- 
Werner,  R.  L  Westinghouse  Elec.  &  Mfg.  Co..  Boston. 
West,  C.  L  American  Railway  Imp.  &  E.  Co.  Boston 
Westervelt,  Harry.  ..Jos.  Dixon  Crucible  Co.,  Jersey  City,  N.  J. Weston.  Samuel  L... Boston  Artificial  Leather  Co,  Boston 
Weston,  George  Naugle,  Holcomb  &  Co.,  Chicago Weston,  Fred  Gold  Street  Car  Heating  Co.,  New  York Whall,  F.  R  C.  H.  Whall  &  Co.,  Bolton 
Whitney,  J.  D  Crew-Levick  Co.,  Philadelphia. 
Wharton,  Wm.  W.  ..Electric  Mutual  Cas.,  Assn..  Philadelphia Wharton,  Wm.,  Jr.  ..Wm.  Wharton,  Jr.,  &  Co.,  Inc  Phila 

Wheeler,  Chas.  R.... Edward  Smith  &  Co.,  Springfield. 
Wheeler,  H.  W  Campbell  &  Zell  Co.,  Baltimore,  Md. 
Whipp,  Geo.  S  Contractor,  Brooklyn. 
Whitaker,  A.  M  John  A.  Roebling's  Sons'  Co.,  New  York. Whitcomb,  Wm.  W. .  Composite  Brake  Shoe  Co.,  Boston. 
White,  C.  T  Central  Union  Brass  Co.,  St.  Louis,  Mo. 
Whiteley,  Fred  W ...  Sherburne  Co.,  Boston. 
Whittaker,  C.  H ....  Baltimore  Car  Wheel  Works,  Boston. 
Whittlesey,  Jas.  T. ...John  Stephenson  Co.,  New  York. 
Wick,   George  Elec.  Railway  Equipment  Co.,  Cincinnati. 
Wight,  A.  M  Ham  Sand  Box  Co.,  Troy,  N.  Y. 
Wilev,  George  L.  ..  .Standard  Underground  Cable  Co.,  N.  Y. 
Wilkes,  Fred  H  L.  C.  Chase  &  Co.,  Boston. 
Wilkinson,  W.  L....The  Ohio  Brass  Co.,  Mansfield,  Ohio. 
Williams,  M.  S.  P... Sterling  Supply  &  Mfg.  Co.,  Boston. 
Williams,  John  R....The  Electric  Storage  Battery  Co.,  Phila. 
Williams,  J.  H  Williams  Truss  Rail  Joint  Co..  Chicago. 
Wilson,  John  A  Wash.  Elec.  St.  Railway,  Washington,  Pa. 
Wilson,  J.  E  Pettingell-Andrews  Co.,  Boston. 
Wilson,  Charles  H ..  Manufacturers'  Agent,  Boston. 
Wilson,  George  W.  . Boston,  Mass. 
Wilson,  Chas  Wilson,  Thomson  Co.,  Brooklyn. 
Wingate,  Chas.  S....Briggs  Carriage  Co.,  Amesbury,  Mass. 
Winsor,  Paul  Southern  Electric  Co.,  Baltimore,  Md. 
Wirt,  H.  C  General  Electric  Co.,  Schenectady,  N.  Y. 
Wise,  Clift  General  Contractor,  Chicago. 
Wood,  Chas.  N  Manufacturers'  Agent,  Boston. Wood,  N.  L  Chas.  N.  Wood,  Boston. 
Wood,  W.  C  N.  Y.  Switch  &  Cross.  Co.,  Hoboken,  N.J. 
Woods,  Henry  John  Stephenson  Co.,  Ltd.,  New  York. 
Woodbridge,  J.  L... Electric  Storage  Battery  Co.,  Boston. 
Woodman,  R  R.  Woodman  Mfg.  &  Supply  Co.,  Boston. 
Woodward,  A.  H....The  International  Register  Co.,  Chicago. 
Woodworth,  A.  C.  ..The  Consolidated  Car  F.  Co.,  Providence. 
Woodworth,  A.  C.Jr.The  Consolidated  Car  F.  Co.,  Providence. 
Woolsev,  Palmer.  ..  .American  Pin  Co.,  New  York. 
Wordell,  F.  C  C.  N.  Wood,  Boston. 
Worthincrton,  W.  W.The  Q.  &  C.  Co.,  New  York. 
Wright,  T.  H  Wendell  &  MacDuffie,  New  York. 
Wurster,  E.  A  Falk  Mfg.  Co.,  Milwaukee,  Wis. 

Yardley,  John  H ....  Pennsylvania  Car  Wheel  Co.,  Philadelphia. 
Young,  W.  D  Baltimore  &  Ohio  Railroad,  Baltimore. 
Young,  C.  J  Mr.  Reckor,  Boston. 

 +++  

Standard  Air  Brakes  in  Boston 

No  better  test  of  the  efficiency  of  braking  apparatus  for  street 
cars  could  be  given  than  that  to  which  the  Standard  air  brakes  on 
the  Commonwealth  Avenue  cars  were  subjected  during  the  trip  to 
Norumbega  Park  on  the  last  day  of  the  convention.  Many  dele- 

gates remained  for  this  excursion  and  all  spoke  in  highest  terms 
of  the  results  given  by  the  Standard  air  brakes.  The  exhibit  was 
arranged  by  J.  R.  Ellicott.  general  manager  of  the  Standard  Air 
Brake  Company,  and  took  place  on  the  return  trip.  A  heavily 
laden  car  was  taken  at  random  for  the  purpose,  and  Superintend- 

ent C.  N.  Smith,  of  the  Commonwealth  Avenue  Line,  assumed 
control  of  the  motors  and  brake.  The  car  was  stopped  quickly 
several  times  when  under  full  speed,  but  without  jar,  and  stops 
were  made  later  on  down  grades.  In  every  case  the  brakes  acted 
quickly,  positively  and  without  noise. 

Pennsylvania  Street  Railway  Association 

The  Seventh  Annual  Convention  of  the  Pennsylvania  Street 
Railway  Association  will  be  held  in  Scranton,  Oct.  19  and  20.  The 
association  will  convene  in  the  Board  of  Trade  rooms  on  Oct.  19, 
at  11  A.  M.  At  this  meeting  the  usual  annual  business  will  he 
transacted,  including  the  election  of  officers  for  the  ensuing  year. 
Scientific  papers  on  subjects  of  special  interest  to  the  association 
will  be  read  and  discussed  and  methods  for  the  promotion  of  the 
general  interests  of  street  railways  will  be  considered.  On  the 
second  day  a  series  of  entertainments  will  be  provided  for  mem- 

bers and  visitors,  including  an  excursion  over  the  lines  of  the 
Scranton  Railway  Company.  An  interesting  programme  has 
been  arranged  and  will  in  due  time  be  published  and  mailed  to 
members  of  the  association  and  street  railway  people  generally 
throughout  the  State.  All  street  railway  companies  of  Pennsyl- 

vania are  eligible  to  active  membership  and  all  manufacturers  or 
dealers  in  street  railway  supplies  are  eligible  to  associate  member- 

ship in  the  association,  the  membership  fee  in  each  case  being 
$25.  Members  of  the  association  are  urged  to  send  as  many  rep- 

resentatives as  possible  to  the  convention,  and  those  who  have 
not  yet  joined  are  also  cordially  invited  to  attend  and  participate 
in  the  exercises  and  entertainments  of  the  meeting.  All  commu- 

nications should  be  addressed  to  S.  P.  Light,  secretary,  Lebanon, Pa. 
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EXHIBITS  AT  THE  CONVENTION 

W.  R.  EVANS,  of  Portland,  Me.,  exhibited  a  new  illuminated 
car  sign. 

D.  C.  SWEET,  of  Springfield,  Mass.,  exhibited  his  ear  wheel 
grinding  machinery. 

THE  POTTIER  &  STYMUS  COMPANY,  of  New  York, 
showed  one  of  its  car  seats. 

THE  WILLIAM  H.  GALLISON  COMPANY,  of  Boston, 
Mass.,  showed  samples  of  relief  valves. 

THE  PAIGE  IRON  WORKS,  of  Chicago,  had  their  interests 
cared  for  by  their  engineer,  A.  P.  Nethercut. 

THE  MASSACHUSETTS  MOHAIR  COMPANY,  of  Boston, 
Mass.,  showed  samples  of  car  and  furniture  plush. 

THE  CENTRAL  ELECTRIC  COMPANY,  of  Chicago,  was 
represented  by  its  president,  George  A.  McKinlock. 

C.  S.  KNOWLES,  Boston,  made  no  exhibit,  but  was  repre- 
sented bv  W.  O.  Turner,  George  A.  Ober.  J.  L.  Rowell  and  H.  A. 

Cole. 

THE  REED  MANUFACTURING  COMPANY,  of  Erie,  Pa.. 
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had  on  exhibition  several  of  its  automatic  self-adjusting  pipe 
wrenches. 

THE  ASHTO.N  VALVE  COMPANY,  of  Boston,  Mass.,  ex- 
hibited a  full  line  of  safety  valves,  gages,  stopcocks  and  recorders 

for  steam,  gas,  water,  etc. 

THE  SOUTHERN  ELECTRIC  COMPANY,  of  Baltimore, 
Md.,  installed  in  convention  hall  several  of  its  intercommunicating 
automatic  setback  telephones. 

JOHN  T.  McROY,  of  New  York,  exhibited  a  sample  of  the 
McRoy  vitrified  clay  conduit,  also  a  photograph  showing  the 
method  of  installing  this  conduit. 

THE  JACKSON  &  SHARP  COMPANY,  of  Wilmington, 
Del.,  was  represented  by  J.  Monteith  Jackson  and  E.  C.  Jackson, 
but  had  no  regular  exhibit  at  the  hall. 

SHERBURNE  &  CO.  had  a  large  space,  in  which  a  full  line  of 
track  drills,  hand  cars,  car  replacers,  rail  benders,  etc.  were  shown. 
The  company  also  showed  a  Q.  &  C.  rail  saw. 

A.  O.  NORTON,  of  Boston,  had  a  full  line  of  track  and  car 
jacks  on  exhibition.  Mr.  Norton  is  now  making  over  forty  pat- 

terns of  jacks  for  the  use  of  street  railway  companies. 

THE  R.  WOODMAN  MANUFACTURING  &  SUPPLY 
COMPANY,  of  Boston,  Mass..  displayed  glass  cases  filled  with  its 
mtT.erous  specialties,  including  ticket  punches,  baggage  checks, hat 
and  breast  badges,  numbers,  etc.,  buttons,  speed  indicators,  etc. 

This  company  has  beep  in  business  for  a  long  period  of  time,  ami 
its  different  devices  are  widely  and  favorably  known.  The  exhibit 
was  in  charge  of  R.  Woodman  and  T.  W.  Wardley. 

THE  AMERICAN  WHEELOCK  ENGINE  COMPANY,  of 
New  York,  exhibited  part  of  an  engine  showing  the  Green-Wheel- 
ock  valve  system.  The  plugs  and  valves  and  valve  motion  were 
clearly  indicated.    Charles  C.  Hardy  had  charge  of  the  exhibit. 

THE  ADAMS  &  WESTLAKE  COMPANY,  of  Chicago,  was 
represented  by  Fred  B.  Jones,  H.  E.  Peter,  E.  H.  Stearns  and  W. 

S.  Bartholomew.  A  full  line  of  this  company's  car  trimmings  was exhibited. 

THE  SAMSON  CORDAGE  WORKS,  of  Boston,  Mass.,  ex- 
hibited a  large  show  case  containing  samples  of  fancy  and  plain 

cords  of  different  kinds,  including  signal  cords,  trolley  cords,  arc 
lamp  cords,  etc. 

THE  CHICAGO  RHEOSTAT  COMPANY.,  through  E.  R. 
Harding,  showed  one  of  its  motor  rheostats,  which  attracted  con- 

siderable attention  from  those  convention  goers  who  were  also 
interested  in  electric  lighting. 

THE  MONARCH  track  cleaners  were  shown  by  Charles  N. 

BUREAU  OF  INFORMATION 

Wood,  as  a  part  of  his  large  and  handsome  exhibit.  These  de- 
vices attracted  considerable  attention,  and  a  number  of  orders  for 

them  were  taken  at  the  convention. 

THE  WESTERN  GEAR  COMPANY,  of  Milwaukee,  had  its 
interests  cared  for  by  C.  L.  Jones,  who  has  long  been  known  to 
Convention  goers.  The  company  is  doing  a  large  business  and  is 
enjoying  an  especially  large  European  trade. 
THE  DUFF  MANUFACTURING  COMPANY,  of  Allegheny, 

Pa.,  showed  several  of  the  Barrett  patent  compound  lever  and 
track  jack.  This  jack  is  in  use  on  a  number  of  street  railways  and 
is  giving  complete  satisfaction  wherever  employed. 

THE  BRADY  METAL  COMPANY,  of  New  York,  exhibited 
several  samples  of  street  car  and  electric  car  brass  castings,  bear- 

ings and  trolley  wheels.  This  company  makes  its  devices  of 
magnus  metal,  phosphor  bronze  and  babbitt  metal. 

A.  L.  LAWTON.  of  Colorado  Springs,  Col.,  was  present  as  a 
delegate,  and  also  exhibited  a  model  of  the  Lawton  Peerless 
fender,  which  has  given  excellent  results  in  Colorado  Springs  and 
Denver.    The  agent  for  the  fender  is  John  C.  Curtis,  of  Chicago. 

ALBERT  B.  HERRICK,  of  New  York,  had  on  exhibition  his 
testing  set.  This  set,  which  is  all  combined  on  one  board,  en- 

ables all  kinds  of  tests  on  car  motors  and  overhead  appliances  to 
be  made.  Mr.  Herrick  personally  explained  the  operation  of  the 

system. THE  WATSON-STILLMAN  COMPANY,  of  New  York,  was 

reperesented  by  George  L.  Gillon.     This  company's  exhibit  con- 
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sisted  of  a  motor  lift  for  working  over  car  pits  in  repair  shops, 
hydraulic  jacks,  rail  punches  and  rail  benders.  It  attracted  much 
attention. 

JOHN  D.  REED,  through  his  New  England  agents,  H.  Gore 
&  Company,  of  Boston,  showed  several  sections  of  the  new  Reed 

Car  Company,  and  other  large  car  manufacturing  establishments. 
A  sample  of  cattle  hair  carpet  for  car  floors  was  also  shown  in 
connection  with  this  exhibit.  The  Sanford  Mills  were  represented 
by  Frank  B.  Hopewell  and  George  Goodall. 

THE  CAMBRIA  IRON  COMPANY,  of  Philadelphia,  Pa., 

mmm 

The  ashton  Valve  co. 
27!  Franklin  St  Boston. Mass 

pop  Safety  Valves  Gages. 

EXHIBIT  OF  ASHTON  VALVE  CO. EXHIBIT  OF  SAMSON  CORDAGE  WORKS 

EXHIBIT  OF  JOS.  DIXON  CRUCIBLE  CO. EXHIBIT  OF  CAMBRIA  IRON  CO. 

system  of  track  construction.  It  is  claimed  with  this  method 
that  pounded-out  rail  ends  can  be  raised  and  securely  held  in 
place. 

L.  M.  CHASE  &  COMPANY,  of  Boston,  Mass.,  selling  agents 
for  the  Sanford  Plush  Mills,  made  an  attractive  display  of  different 
grades  and  patterns  of  plush  for  upholstering  car  seats,  etc.  These 
plushes  are  in  very  general  use,  being  employed  almost  exclu- 

sively by  the  Pullman  Palace  Car  Company  and  the  Wagner  Palace 

had  at  Boston  sections  of  all  of  the  standard  rails  for  electric  rail- 
way service  which  it  manufactures.  The  assortment  was  an  un- 

usually complete  one  and  was  examined  with  great  interest  by 
those  present. 

THE  COLEMAN  FAREBOX  COMPANY,  of  Tottenham, 
Ontairo,  exhibited  samples  of  the  Coleman  farebox.  This  device 
is  in  very  general  use  throughout  Canada  and  has  a  number  of  ad- 

vantages, one  of  them  being  that  the  conductor  does  not  have  to 
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handle  the  money,  the  passenger  dropping  his  fare  into  the  box 
himself.  The  conductor  does  not  have  to  keep  a  record  of  any 
kind,  the  box  being  turned  into  the  general  office  at  the  end  of 
each  run  and  the  records  made  up  by  special  clerks. 

THE  GARTON-DANIELS  COMPANY,  of  Keokuk,  fa., 
showed  lightning  arresters  through  its  agents,  Elmer  P.  Morris, 
Pettingell-Andrews  Company  and  the  Ohio  Brass  Company.  The 
secretary  of  the  company,  J.  V.  E.  Titus,  from  the  home  office, 
was  present. 

THE  NEW  PROCESS  RAWHIDE  COMPANY,  of  Syra- 
cuse had  no  exhibit,  but  presented  to  delegates  a  tasteful  match 

safe  and  cigar  cutter,  which  was  very  popular.  The  company  was 
represented  by  Mr.  Vosberg,  who  had  many  customers  among 
those  present. 

THE  VACUUM  OIL  COMPANY,  of  Rochester,  N.  Y..  was 

PART  OF  EXHIBIT  OF  ELMER  P.  MORRIS 

EXHIBIT  OF  BEVERLY  MACHINE  WORKS  AND  BRADY  METAL  CO 

represented  by  the  superintendent  of  the  sales  department,  E.  A. 
Record.  This  company  had  a  glass  show  case  filled  with  bottles 
containing  samples  of  the  many  different  varieties  of  oils  which  it 
manufactures. 

THE  AJAX  METAL  COMPANY,  of  Philadelphia,  showed  an 
interesting  assortment  of  metals  of  all  kinds  for  use  in  bearings, 
etc.,  trolley  wheels,  bonds,  and  other  apparatus  manufactured  by 
it.  G.  E.  Pratt  represented  the  company,  and  was  known  to  every 
one  at  the  Convention. 

THE  PANTASOTE  COMPANY,  of  New  York,  displayed 
various  samples  of  "  Pantasote  "  for  curtains  for  all  kinds  of  street 
railway  cars.  Thir.  material  has  many  advantages,  as  it  will  not 
crack  or  peel  and  does  not  show  signs  of  wear  after  the  roughest 
handling.    It  is  also  possible  to  stamp  a  number  of  very  attractive 

and  pleasing  designs  in  "Pantasote."  The  company  was  repre- 
sented by  John  M.  High  and  H.  M.  Grier. 

THE  ROCHESTER  HOSE  BRIDGE  COMPANY,  of  Roch- 
ester, N.  Y.,  had  a  Rochester  hose  bridge  on  exhibition  at  the 

exhibition  hall.  The  bridge  shown  has  a  new  improvement  con- 
sisting of  strong  supporting  bars  which  add  greatly  to  the  strength 

and  durability  of  the  device. 

THE  RUSSELL  MANUFACTURING  COMPANY,  of 
Chicago,  showed  a  trolley  harp  which  has  been  particularly  de- 

signed to  follow  curves  in  the  overhead  wire,  and  it  is  claimed  that 
with  this  device  it  is  impossible  for  the  trolley  wheel  to  jump  the 
wire  at  curves  and  cross-overs. 

THE  STANDARD  PAINT  COMPANY,  of  New  York,  manu- 
facturers of  the  well-known  P.  and  B.  paint  and  insulation,  dis- 

EXHIBIT  OF  WATSONS-TILLMAN  CO. 

EXHIBIT  OF  BALTIMORE  CAR  WHEEL  CO. 

tributed  at  the  convention  as  a  souvenir  of  the  occasion  a  very 
tasteful  pocketbook,  which  was  one  of  the  most  popular  gifts  pre- 

sented during  convention  week. 

McCARDELL,  WEST  &  COMPANY,  of  Trenton,  N.  J., 
showed  the  well-known  Trenton  tower  wagon,  which  is  claimed  to 
be  light,  safe,  strong  and  durable,  and  the  only  one  that  can  be 
handled  by  one  man.  J.  R.  McCardell  was  present,  and  explained 
the  advantages  of  the  tower  wagon. 

THE  AMERICAN  RAIL  JOINT  &  MANUFACTURING 
COMPANY,  of  Cleveland,  Ohio,  was  ably  represented  by  its 
general  manager,  W.  E.  Ludlow,  and  its  agents,  Wendell  & 
MacDuffie,  Julian  L.  Yale  &  Company,  and  Mayer  &  Englund. 
Mr.  Ludlow  said  that  this  convention  was  for  him  the  most  suc- 

cessful of  the  year.    His  booth  was  crowded  continually,  and  he 
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took  a  number  of  orders.  He  had  a  fine  display  of  joints,  one  in 
particular  being  a  9-in.  double  lock.  He  also  showed  the  joint  in 
use  on  a  rail,  and  the  driving  on  and  off  of  the  joints  always  drew 
a  crowd. 

THE  DIAMOND  STATE  IRON  COMPANY,  of  Wilming- 
ton, Del.,  exhibited  samples  of  the  Churchill  rail  joint,  which  it 

employed  on  40  miles  of  9-in.  girder  rail  construction  made  this 
year  in  Boston  by  the  Boston  Elevated  Railroad.  The  joint  is 
equally  good  on  T-rail  construction. 

THE  JOSEPH  DIXON  CRUCIBLE  COMPANY,  of  Jersey 
City,  was  represented  by  Messrs.  Baird,  Haasis  and  St.  John,  who 
distributed  souvenir  pencils  to  all  visitors,  and  exhibited  samples 
of  Dixon's  wood  greese  for  gears,  silica  graphite  paint  for  trucks, 
and  graphited  track  greese  for  curves. 

THE  CAHALL  SALES  DEPARTMENT,  of  Pittsburg,  Pa., 
exhibited  a  flowed  steel  header  for  boilers  and  a  swinging  manhole 
plate.  This  company  has  installed  a  large  number  of  boilers  in 
electric  railway  and  light  stations,  and  much  interest  was  ex- 

pressed by  the  delegates  in  its  exhibit. 

THE  AMERICAN  ELECTRIC  HEATING  CORPORA- 
TION, of  Cambridgeport,  Mass.,  exhibited  a  full  line  of  car  heat- 

EXHIBIT  OF  McCARDELL,  WEST  &  CO. 

ers  and  switches.  The  exhibit  was  made  in  connection  with  that 
of  Charles  N.  Wood,  and  the  company  was  represented  by  James 
I.  Ayer,  general  manager,  and  C.  J.  Mayer. 

THE  ELECTRIC  STORAGE  BATTERY  COMPANY  was 
represented  in  large  force,  although  it  made  no  regular  exhibit. 
Those  present  in  its  interests  were  F.  H.  Clark,  of  Chicago;  F.  J. 
Stone,  of  Boston;  Chas.  Blizard,  of  New  York;  J.  R.  Williams, 
of  Philadelphia,  and  J.  L.  Woodbridge,  of  Boston. 

THE  CENTRAL  UNION  BRASS  COMPANY,  of  St. 
Louis,  was  represented  at  the  Convention  in  the  person  of  T.  C. 
White,  who  gave  out  a  beautiful  souvenir  in  the  shape  of  a  minia- 

ture overhead  hanger.  Mr.  White  said  that  this  was  a  good  con- 
vention for  business,  and  that  he  picked  up  some  fine  orders. 

THE  BALTIMORE  CAR  WHEEL  COMPANY,  of  Balti- 
more, Md.,  was  represented  at  the  Convention  by  J.  Paul  Baker 

and  A.  E.  Baker.  The  company  had  at  Boston  one  of  its  standard 
single  trucks,  as  well  as  one  of  its  standard  double  trucks.  These 
trucks  showed  well  by  comparison  with  others  at  the  Convention. 

THE  BUSHNELL  MANUFACTURING  COMPANY  AND 
WHEELER  CAR  SEAT  COMPANY,  having  headquarters  at 
New  York,  made  a  joint  exhibit  of  car  seats,  one  Wheeler  seat 
and  one  Bushnell  seat  being  shown.  The  mechanism  of  these  seats 
is  very  simple,  there  being  very  few  parts,  and  they  are  extremely 

ecnomical,  owing  to  the  fact  that  the  backs  will  slide  to  and  fro, 
thus  permitting  both  sides  of  the  plush  to  be  used,  and  thereby 
greatly  increasing  the  life  of  the  cushions.  The  company  was  rep- 

resented by  James  Hitchcock,  general  sales  agent. 

THE  JANDUS  ELECTRIC  COMPANY,  with  the  Creag- 
head  Engineering  Company,  displayed  several  well-known  types 
of  its  lamps,  including  five  in  series,  for  street  railway  circuits,  110 
volt,  and  alternating  circuits.  The  company  ciaims  that  it  has 
more  lamps  in  use  on  street  railways  than  any  other  lamp  con- 
cern. 

THE  ROBINSON  ELECTRIC  TRUCK  &  SUPPLY  COM- 
PANY was  represented  by  William  Robinson,  who  showed  the 

well-known  Robinson  radial  truck,  and  also  a  special  six-wheel 
truck  for  parlor  cars.  Mr.  Robinson  was  present,  and  distributed 
some  circulars  relating  to  the  use  of  his  trucks  on  several  street railways. 

THE  AMERICAN  RAILWAY  SUPPLY  COMPANY,  of 
New  York,  displayed  a  board  containing  samples  of  the  regular 
line  of  cap  and  coat  badges  of  all  kind  which  this  company  sup- 

plies. The  badges  are  made  of  various  metals  including  aluminum, 
brass,  German  silver,  etc.  A  sample  of  the  badges  used  by  the 
New  York  police  force  was  also  shown,  this  company  having  re- 

EXHIBIT  OF  AMERICAN  RAIL  JOINT  &  MFG.  CO. 

cently  secured  a  contract  for  supplying  the  entire  police  force  of 
Greater  New  York  with  necessary  badges.  Walter  Chur,  of  New- 
York,  represented  the  company. 

THE  KNITTED  MATTRESS  COMPANY,  of  Canton  Junc- 
tion, Mass.,  displayed  samples  of  its  knitted  cotton  padding  for 

upholstering  car  seats  and  chairs  and  for  mattresses,  table  pads, 
etc.  This  padding  is  firm,  soft  and  easily  washed,  and  when  used 
in  upholstering  work  tends  to  preserve  the  life  and  finish  of  plush coverings. 

THE  BARBOUR-STOCKWELL  COMPANY,  of  Cam- 
bridgeport, Mass.,  displayed  samples  of  special  work,  irogs,  mates 

and  rails.  This  company  has  done  a  great  deal  of  work  in  and 
around  Boston,  and  its  special  work  received  many  encomiums, 
not  only  from  users,  but  also  from  all  who  inspected  the  construc- tion carefully. 

THE  AMERICAN  VITRIFIED  CONDUIT  COMPANY, 
of  New  York,  had  an  extensive  exhibit  of  its  glazed  vitrified 
conduit  for  underground  street  construction.  A  full  size  manhole 
was  shown  with  the  conduits  in  place.  The  company  was  repre- 

sented by  C.  J.  Field,  general  manager  and  chief  engineer,  and 
Frank  Packer. 

W.  H.  SWIFT  showed  a  model  of  Swift's  illuminated  reversible 
signs.    By  this  system  all  the  hood  signs  on  a  street  car  can  be 
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changed  by  moving  a  small  lever  on  the  inside  of  the  car  roof.  This 
model  received  a  great  deal  of  attention  from  the  street  railway 
men  attending  the  Convention.  J.  H.  McGrady,  of  Boston,  Mass., 
is  agent  for  this  device. 

THE  DIAMOND  STATE  IRON  COMPANY,  of  Wilming- 
ton, Del.,  showed  samples  of  the  Churchill  rail  joint  for  T  and 

girder  rail.  H.  T.  Wallace,  secretary,  represented  the  company. 
The  exhibit  attracted  a  great  deal  of  attention  and  many  favorable 
comments  were  heard  regarding  the  joint. 

THE  HANNA  SOLID  OIL  COMPANY,  of  Chicago,  was 
represented  by  its  president,  J.  W.  Hanna,  who  reported  a  good 
business.  It  is  claimed  for  the  Hanna  lubricant  that  one  packing 
of  the  box  lasts  during  the  life  of  the  wheel.    The  company  guar- 

EXHIBIT  OF  BARBOUR-STOCKWELL  CO. 

EXHIBIT  OF  TAUNTON  LOCOMOTIVE  MFG.  CO. 

antees  on  contract  to  supply  a  lubricant  at  a  saving  of  20  per  cent 
over  any  other  oil  or  grease. 

GEORGE  A.  PARMENTER  &  CO.,  of  Cambridgeport,  Mass., 
exhibited  a  fender,  wheel  guards  and  track  cleaners.  The  Par- 
menter  fender  is  in  use  in  a  number  of  cities  throughout  the  coun- 

try, and  it  is  stated  that  not  a  single  serious  accident  has  been 
caused  by  cars  equipped  with  this  device. 

THE  CRANE  COMPANY,  of  Chicago,  which  is  usually  ex- 
tremely prominent  at  conventions,  was  not  present  this  year.  We 

understand  that  this  was  due  to  the  large  number  of  orders  upon 
which  the  company  is  busily  engaged,  and  which  prevented  the 
executive  officers  from  taking  up  the  subject  of  an  exhibit  in  time 
to  make  arrangements  to  have  one  at  Boston. 

THE  INTERNATIONAL  SPECIALTY  COMPANY.  De- 
troit Mich.,  through  E.  A.  Candler,  showed  its  self-oiling  trolley 

harp.  This  harp  is  guaranteed  to  run  ten  to  thirty  days  without 
refilling.  It  is  made  entirely  of  brass  with  steel  axle,  and  is  sent 
on  thirty  days'  trial.  It  is  claimed  that  its  use  saves  wear  and  tear 
on  wheels  and  bushings,  and  effects  a  great  saving  in  oil. 

WADSWORTH,  HOWLAND  &  COMPANY,  of  Boston, 
Mass.,  manufacturers,  importers  and  dealers  in  paints,  varnishes. 
Japans,  stains,  colors,  etc.,  had  on  exhibition  fifty-six  panels,  each 
colored  a  different  shade,  suitable  for  street  car  bodies.  This  com- 

pany grinds  all  the  colors  used  on  the  cars  of  the  Boston  Elevated 
system.   Frederick  A.  Gunnison  had  charge  of  the  exhibit. 

THE  WHEEL  TRUING  BRAKE  SHOE  COMPANY,  of 
Detroit,  Mich.,  showed  a  line  of  brake  shoes  for  trueing  up  flat 
wheels.    These  shoes  are  similar  to  composition  shoes  now  on  the 

EXHIBIT  OF  PENNSYLVANIA  CAR  WHEEL  CO. 

EXHIBIT  OF  ROCHESTER  CAR  WHEEL  WORKS 

market;  the  composition  is,  however,  a  form  of  emery,  and  a  single 
day's  use  of  the  shoes,  it  is  claimed,  will  put  the  worst  wheels 
in  good  order.  Mr.  J.  M.  Griffin,  president  of  the  company,  was  in 
charge. 

JAMES  BRYAN  &  CO.,  of  Pittsburgh,  Pa.,  had  on  exhibition 
several  sections  of  rails  supplied  with  the  Bryan  bond.  A  number 
of  advantages  are  claimed  for  this  bond,  among  them  being  that 
it  requires  no  expert  labor  to  apply  it,  it  is  very  flexible  and  scrap 
trolley  wire  can  be  used  for  making  the  bonds.  The  bond  is  used 
extensively  in  Pittsburgh  and  elsewhere  and  is  giving  excellent 
results. 

THE  AMERICAN  CAR  SPRINKLER  COMPANY,  of 
Worcester,  was  represented  at  the  Convention  by  F.  C.  and  Frank 
D.  Perry  and  had  in  the  convention  hall  a  number  of  photographs 
of  its  well-known  sprinkler.  Those  who  wished  to  inspect  the 
sprinkler  in  actual  operation,  however,  bad  an  opportunity  of  do- 

ing so,  as  American  sprinklers  have  been  in  use  in  Boston  on  the 
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Boston  Elevated  Railway  system  since  June  ri.  One  of  these 
sprinklers  was  operated  on  a  regular  circuit  during  the  Conven- 

tion, running  on  Boylston,  Dover  and  Berkley  Streets,  Harrison 
Avenue,  Northampton  Street  and  Columbus  Avenue,  and  received 
much  attention. 

THE  ALLEN  &  MORRISON  BRAKE  SHOE  &  MANU- 
FACTURING COMPANY,  of  Chicago,  was  represented  by 

Julian  L.  Yale  &  Company,  selling  agents,  who  presented  visitors 
with  a  very  handsome  celluloid-covered  note  book,  which  was  well 
appreciated  by  all.  This  brake  shoe  is  made  on  a  new  principle, 
so  far  as  the  composite  part  is  concerned,  and  is  meeting  with  ex- 

cellent success. 

THE  TAUNTON  LOCOMOTIVE  MANUFACTURING 
COMPANY  exhibited  three  snow  plows,  which  attracted  much 
attention.  These  were  the  Standard  plow,  heavy  plow  and  share- 
plow.  W.  R.  Billings,  treasurer  of  the  company,  was  present,  as 
also  were  Messrs.  Wendell  &  MacDuffie,  the  New  York  agents  for 
the  company.  The  exhibit  was  favorably  commented  upon  by 
those  in  attendance. 

THE  WILLIAMS  TRUSS  RAILWAY  JOINT  COMPANY, 
of  Boston,  Mass.,  exhibited  samples  of  the  Williams  truss  joint. 
This  rail  joint  is  composed  of  five  parts  and  no  bolts  or  nuts  are 
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or  police  box,  and  can  be  placed  on  poles  at  turnouts  or  other 
points.   A.  F.  Boardman  had  charge  of  the  exhibit. 

THE  BEMIS  CAR  BOX  COMPANY,  of  Springfield,  Mass.. 
showed  a  sample  of  its  standard  single  truck  and  No.  73  pivotal 
double  truck.  The  company  has  sold  many  trucks  in  the  neigh- 

borhood of  Boston,  and  the  smooth  running  qualities  of  these 
were  favorably  commented  upon  by  those  who  were  present.  The 
company  was  well  represented  by  George  M.  Hoadley,  general 
manager,  and  Edward  M.  Richards,  superintendent. 

WENDELL  &  MacDUFFIE,  of  New  York,  were  represented 
by  Messrs.  Wendell  &  MacDuffie,  and  also  by  J.  H.  Wright,  B.  F. 
Ayer  and  J.  Ellis  Hoffman.  As  representatives  of  the  Taunton 
Locomotive  Manufacturing  Company,  the  firm  had  the  well- 
known  snow  plows  of  this  company  as  an  exhibit,  and  as  repre- 

sentatives of  the  American  Rail  Joint  and  Western  Gear  Company, 
had  the  exhibits  of  those  companies  in  their  charge. 

THE  NEW  YORK  SWITCH  &  CROSSING  COMPANY, 
of  Hoboken,  N.  J.,  had  on  exhibition  its  electric  tongue  switch, 
which  is  operated  from  the  motor  car,  simply  and  effectually.  This 
switch  has  been  employed  on  a  number  of  roads,  and  many  rail- 

way managers  examined  its  working  with  interest.  The  com- 
pany also  showed  samples  of  its  frogs,  crossings  and  other  pieces 

of  special  work  and  was  represented  by  W.  C.  Wood  and  L.  E. 
Robert. 

THE  STANDARD  UNDERGROUND  CABLE  COMPANY, 
of  New  York,  had  a  very  pleasant  booth  where  samples  of  the 
company's  products  were  exhibited.  These  included  samples  of 
various  kinds  of  cables  and  insulated  wire,  rubber,  paper  and  fibre 
insulated  railway  feeder  cables,  aerial  weather-proof  feeder  cables, 
etc.  The  interests  of  the  company  were  cared  for  by  F.  A.  Rine- 
hart,  treasurer,  G.  L.  Wiley,  of  New  York,  and  T.  E.  Hughes,  of 
Philadelphia. 

J.  P.  SJOBERG  &  COMPANY,  of  New  York,  was  repre- 
sented by  W.  J.  Walker,  who  showed  some  samples  of  the  Sjoberg 

well-known  woodwork  for  street  cars,  and  also  a  sash  spring  man- 
ufactured by  him  which  has  been  widely  employed  on  street  rail- 

EXHIB1T  OF  ADAM  COOK'S  SONS EXHIBIT  OF  BEMIS  CAR  BOX  CO. 

used  in  fastening  the  parts  together.  The  joint  is  built  on  the  truss 
bridge  principal,  and  it  is  claimed  the  parts  u?ill  never  work  loose, 
and  will  not  show  wear  as  long  as  the  rail  lasts.  No  bonding  is 
necessary  with  this  type  of  rail  joint. 

THE  ROCHESTER  CAR  WHEEL  WORKS,  of  Rochester, 
N.  Y.,  made  an  extensive  display  of  steam  and  street  railway  car 
wheels,  both  single  and  mounted  on  axles.  These  wheels  ranged 
from  15  ins.  to  40  ins.  in  diameter  and  included  wheels  for  use  in  all 
kinds  of  service,  from  the  lightest  to  the  heaviest  electric  locomo- 

tive requirements.  The  company  was  represented  by  Frank  D. 
Russell,  George  C.  Morse  and  A.  H.  Strickland. 

THE  PENNSYLVANIA  CAR  WHEEL  COMPANY,  of 
Pittsburgh,  had  on  exhibit  a  line  of  different  types  of  car 
wheels,  and  attracted  much  interest  on  account  of  the  recent  entiy 
of  the  company  into  the  car  wheel  business.  The  wheels  shown 
were  of  all  the  standard  types  used  in  electric  railway  service. 
James  D.  Rhodes,  of  Pittsburgh,  and  John  Howard  Yardley,  of 
Philadelphia,  were  present  in  the  interests  of  the  company. 

THE  BOARDMAN-TUCKER  COMPANY,  of  Boston,  Mass., 
had  a  number  of  samples  of  its  telephones  on  exhibition.  This 
company  makes  wall  and  desk  telephones  for  office  use  and  a 
special  railway  telephone  for  outside  use.  This  latter  instrument 
is  furnished  in  a  cast  iron  weather-proof  case  similar  to  a  fire  alarm 

ways,  and  has  been  found  excellent  for  the  purpose  for  which  it. 
is  designed.  Mr.  Walker  was  formerly  connected  with  the  John 
Stephenson  Company,  and  had  many  friends  in  attendance  at  the 
convention. 

THE  W.  T.  VAN  DORN  COMPANY,  of  Chicago,  formerly 
known  as  the  Fitzgerald-Van  Dorn  Company,  was  represented,  as 
usual,  by  Mr.  Van  Dorn,  whose  couplers  are  to-day  the  street  rail- 

way standard  not  only  of  this  country,  but  of  the  world.  Besides 
filling  many  large  orders  for  home  service,  he  has  shipped  couplers 
to  Australia,  Japan  and  many  places  in  Europe,  within  the  last 
year.  His  exhibit  was  made  up  of  aluminum  models  and  a  book 
of  elegant  blue  prints. 

THE  METHEUN  ELECTRICAL  COMPANY,  of  Metheun, 
Mass.,  exhibited  samples  of  a  new  insulator  for  two-way  connec- 

tions. This  device  is  a  decided  novelty,  and  it  is  claimed  will  make 
a  considerable  saving  in  the  expense  of  connecting  up  street  rail- 

way motors,  as  the  use  of  all  tape  is  done  away  with  and  the  con- 
nections can  all  be  broken  and  remade  in  2%.  minutes,  as  against 

thirty  minutes  by  the  old  method  where  tape  had  to  be  wound 
around  each  connection. 

THE  HAM  SAND  BOX  COMPANY,  of  Troy,  N.  Y.,  ex- 
hibited samples  of  the  No.  3  and  No.  4  Ham  sand  boxes.  The 

style  No.  4  box  is  a  modification  of  the  No.  1  Ham  sand  box,  and 
has  a  ventilating  feed  spout  which  prevents  any  moisture  from 
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being  drawn  up  into  the  sand  reservoir.  This  company's  No.  3 box  has  recently  been  adopted  as  standard  by  the  South  Chicago 
Street  Railway  Company.  A.  M.  Wight,  secretary  of  the  company, 
had  charge  of  the  exhibit. 

THE  PETTINGELL-ANDREWS  COMPANY,  of  Boston, 
Mass.,  had  a  sample  switchboard  fitted  with  different  styles  of 
switchboard  instruments.  This  company  showed  samples  of  over- 

head material,  trolley  poles  and  construction  tools  for  all  kinds  of 
track  and  overhead  construction  work.  A  reel  of  500,000  cm  O.  K. 
feeder  cable  was  also  shown.  The  following  representatives  of  this 
company  were  in  attendance:  C.  B.  Price,  F.  P.  Price,  J.  E.  Wil- 

son, W.  A.  Peterson  and  W.  J.  Keenan. 

THE  WAGNER  ELECTRIC  MANUFACTURING  COM- 
PANY, of  St.  Louis,  Mo.,  made  an  extensive  display  of  switch- 

board instruments  for  street  railway  work;  also  carbon  brushes, 
switches  and  standard  transformers.    A  number  of  large  photo- 

being  able  to  work  at  an  angle  with  the  same  force  as  if  work- 
ing perpendicularly,  and  the  weight  is  under  perfect  control  at 

all  times.  The  jacks  are  made  in  various  sizes  and  to  work  with 
bar  or  ratchet,  the  examples  shown  being  60-lb.  jacks  of  from  20  to 
25  tons  capacity,  and  30-lb.  jacks  of  two  types. 

ADAM  COOK'S  SONS,  of  New  York,  displayed  sample  jars 
filled  with  Albany  greese  and  Albany  electric  motor  compound. 
The  Albany  lubricants  are  now  in  use  in  a  large  majority  of  the 
street  railway  power  stations  throughout  the  country  and  have  won 
lor  themselves  an  enviable  reputation.  The  electric  motor  com- 

pound especially  is  giving  great  satisfaction  wherever  it  is  used. 
Adam  Cook  and  John  Engle,  of  New  York,  and  M.  V.  Peavey, 
agent  for  New  England  and  Canada,  were  in  attendance. 
THE  CROSBY  STEAM  GAGE  &  VALVE  COMPANY,  of 

Boston,  Mass.,  had  on  exhibition  a  number  of  Crosby  steam  in- 
dicators, valves,  gages,  recorders,  etc.,  also  a  very  large  three 

EXHIBIT  OF  PETTINGELL-ANDREWS  CO.  EXHIBIT  OF  PANTASOTE  LEATHER  CO. 

graphs  were  shown  illustrating  several  of  the  more  prominent  in- 
stallations which  the  Wagner  Company  has  made.  E.  H.  Abadie. 

manager  of  sales,  of  St.  Louis,  and  H.  M.  Nay,  of  Boston,  repre- 
sented the  company  at  the  Convention. 

THE  BEVERLY  MACHINE  WORKS,  of  Beverly,  Mass., 
had  on  exhibition  car  trimmings  and  various  street  railway  sup- 

plies which  they  manufacture.  A  sample  of  the  Beverly  brake 
handle  was  shown  and  also  a  ratchet  clutch  vertical  brake  wheel 
for  vestibule  cars.  This  wheel  is  extremely  compact,  simple  and 
powerful,  and  will  be  found  a  great  improvement  over  the  ordinary 
type  of  brake  handle  wherever  space  is  limited.  John  S.  Baker  and 
Wm.  E.  Bailey  represented  the  company. 

THE  PEARSON  JACK  COMPANY,  of  Boston,  showed 
several  samples  of  the  Pearson  jack  for  replacing  derailed  cars. 
This  jack  will  lift  or  hoist,  and  possesses  the  additional  feature  of 

chime  steam  whistle.  The  instruments  and  appliances  manufact- 
ured by  the  Crosby  Steam  Gage  &  Valve  Company  are  standard  in 

many  of  the  largest  power  houses  in  the  country,  and  in  workman- 
ship and  accuracy  they  are  all  that  can  be  desired.  This  exhibit 

was  in  charge  of  Robert  Pirie,  Charles  M.  Gibbs  and  S.  G.  Reed. 
STANLEY  &  MILES,  of  Whitman,  Mass.,  had  on  exhibition 

a  new  emergency  brake  for  street  cars  which  employes  a  rather 
novel  principle.  The  brake  in  an  ordinary  application,  is  set  by 
turning  the  brake  handle  in  the  usual  way,  but  an  emergency  stop 
is  made  by  a  sudden  pressure  of  th*?  handle.  The  brake  shoes  are 
applied  to  the  wheel  by  spring  action  workine  through  a  system  of 
levers.  The  brake  can  be  used  on  the  largest  and  heaviest  of  in- 
terurban  cars  and  with  comparatively  little  exertion  on  the  part  of 
the  motorman. 

E.  F.  DE  WITT  &  CO.,  of  Lansingburg,  N.  Y.,  were  repre- 
sented by  Mr.  De  Witt,  who  is  a  well-known  figure  at  all  conven- 
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tions  and  who  explained  to  all  interested  the  merits  of  the  Com- 
mon Sense  Sand  Box.  Mr.  De  Witt  showed  the  box  in  actual 

service,  and  it  was  noticeable  that  the  sand  which  he  used  con- 
tained stones  of  considerable  size.  This  was  done,  Mr.  De  Witt 

said,  to  prove  that  the  box  will  not  become  clogged  when  in  use. 
if  the  sand  is  not  carefully  screened.  The  box  can  be  used  also 
with  wet  sand,  if  necessary. 

THE  BILLINGS  &  SPENCER  COMPANY,  of  Hartford, 

THE  HIPWOOD-BARRETT  CAR  &  VEHICLE  FENDER 
COMPANY,  of  Boston,  Mass.,  had  a  model  of  its  fender  in 
operation.  This  fender  is  designed  to  work  as  well  on  very  rough 
pavements  as  on  smooth  pavements,  and  the  model  track  upon 
which  the  miniature  fender  was  in  operation  was  extremely  rough. 
Despite  this  fact  the  fender  in  all  cases  picked  up  without  injury 
any  moveable  object  which  it  struck.  A  full  size  sample  of  the 
Plipwood  Barrett  fender  is  in  operation  in  Newtownville,  Mass. 

EXHIBIT  OF  HIPWOOD-BARRETT  FENDER EXHIBIT  OF  CROSBY  STEAM  GAGE  AND  VALVE  CO. 

EXHIBIT  OF  BILLINGS  &  SPENCER  CO. EXHIBIT  OF  AMERICAN  RY.  SUPPLY  CO. 

Conn.,  exhibited  a  number  of  sample  boards  of  commutator  seg- 
ments, also  several  samples  of  overhead  material.  There  was  also 

shown  what  is  thought  to  be  one  of  the  smallest  and  also  one 
of  the  largest  commutator  segments  ever  made.  The  large 
segment  shown  weighed  about  25  lbs.,  and  was  constructed  for  a 
Westinghouse  motor  at  Niagara  Falls.  Several  drop  forgings 
made  of  soft  steel  for  Lundell  motors  were  also  exhibited.  W.  B. 
Post  and  H.  E.  Billings  had  charge  of  this  exhibit. 

George  Hipwooc!  had  charge  of  the  company's  interests  at  the convention. 

THE  NEAL  ELECTRIC  HEADLIGHT  COMPANY,  of 
Boston,  Mass.,  did  not  make  an  exhibit  at  the  exhibition  hall,  but 
the  Neal  headlight  is  in  use  on  all  of  the  cars  of  the  Boston  Ele- 

vated system,  so  that  visitors  and  delegates  to  the  Convention  had 
a  good  opportunity  to  examine  them  in  practical  operation.  A 
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great  deal  of  interest  was  shown  by  the  visitors  in  these  headlights 
and  many  favorable  comments  were  made  on  their  appearance  and 
evident  wearing  qualities.  There  are  about  7000  of  the  Neal  head- 

lights in  use  on  New  England  street  railways  alone. 

THE  STANDARD  AIR  BRAKE  COMPANY,  of  New  York, 
had  no  exhibit  in  the  convention  hall,  but  showed  its  apparatus  in 
a  most  practical  way  in  use  on  sixteen  cars  on  the  Common- 

wealth Avenue  line  in  Boston.  This  was  the  line  taken  by  the 
delegates  in  their  trip  to  Norumbega  Park,  so  that  those  who 
took  that  excursion  had  an  opportunity  of  inspecting  the  brakes 
in  actual  practice.  J.  B.  Ellicott,  general  manager  of  the  com- 

pany, was  present  at  the  Convention,  assisted  by  C.  A.  Ball  and 
Petteey  &  McCutchen,  eastern  agents  of  the  company. 

THE  DUQUESNE  FORGE  COMPANY,  of  Rankin,  Pa., 
had  four  sets  of  forged  steel,  split  axle  gears  on  exhibition.  This 

EXHIBIT  OF  L.  C  CHASE  &  CO. 

EXHIBIT  OF  W.  F.  ELLIS 

company  makes  gears  for  all  the  standard  types  of  motors,  and  is 
prepared,  it  is  stated,  to  furnish  the  trade  not  only  with  pinion 
gears,  but  also  split  axle  gears,  made  of  a  grade  of  steel  specially 
suited  to  the  purpose,  thereby  insuring  greater  strength,  less 
weight,  uniformity  and  entire  absence  of  blow  holes  and  other 
imperfections.  David  S.  Bissel,  president,  and  J.  C.  Parsons  and 
J.  B.  Van  Wagener  looked  after  the  interests  of  the  company. 

HEYWOOD  BROTHERS  &  WAKEFIELD  COMPANY,  of 
Boston,  Mass.,  displayed  several  of  its  regular  line  of  seats.  It 
also  exhibited  several  other  devices  and  materials  which  it  manu- 

factures, including  folding  iron  end  chairs  for  casinos,  parks,  plea- 
sure resorts,  etc.,  rattan  brooms,  braided  coco  malting  for  car 

floors,  and  woven  rattan  in  rolls.  The  braided  matting  for  car 
floors,  which  this  company  supplies,  is  extremely  well  adapted  for 
the  use  for  which  it  was  designed,  as  it  is  easily  cleaned  and  aired, 

and  gives  the  car  a  neat  and  attractive  appearance.  F.  H.  Henry 
had  charge  of  this  exhibit. 

F.  H.  NEWCOMB,  of  New  York,  who  confines  his  entire  at- 
tention to  making  uniform  caps  of  every  description  for  firemen, 

policemen,  conductors,  motormcn,  trainmen,  expressmen,  etc.. 
showed  a  few  of  his  standard  styles  of  caps.  Mr.  Newcomb  i- 
now  supplying  the  employees  of  many  large  companies  with  caps, 
including  the  Postal  Telegraph,  the  New  York  Central  &  Hudson 
River  Railroad  Company,  and  the  Metropolitan  Street  Railway 
Company,  the  Nassau  Electric  Railway  Company,  the  Burlington 
Traction  Company,  of  Burlington,  Vt..  the  Schenectady  Railway 
Company  and  many  others. 

THE  VAN  WAGONER  &  WILLIAMS  HARDWARE 
COMPANY,  of  Cleveland,  Ohio,  through  its  representative, 
Chas.  N.  Wood,  showed  a  handsome  board  filled  with  polished 
commutator  segments  for  different  types  of  machines,  also  a 

EXHIBIT  OF  CONSOLIDATED  CAR  FENDER  CO. 

EXHIBIT  OF  ALBERT  &  J.  M.  ANDERSON  MFG.  CO. 

goodly  number  of  assembled  commutators.  C.  S.  Van  Wagoner, 
president  of  the  company,  spent  two  days  at  the  Convention,  con- 

ferring with  his  agents  and  meeting  his  customers.  The  Van 
Wagoner  Company  was  also  represented  by  C.  J.  Mayer,  of  Phila- 

delphia, and  George  W.  Provost,  of  Pittsburgh,  and  also  Charles 
N.  Wood,  the  New  England  sales  agent. 

THE  CONSOLIDATED  CAR  FENDER  COMPANY,  of 
Providence,  R.  I.,  had  a  well-located  space  near  that  of  the  Cen- 

tral Electric  Company.  In  the  center  of  the  space  were  two  car 
platforms  equipped  with  three  fenders,  one  finished  in  white 
enamel,  one  in  black  enamel,  and  one  in  brass  plate,  all  three 
secured  to  a  central  platform.  The  company  also  showed  the  dif- 

ferent parts  of  its  fender,  and  gave  as  a  souvenir  a  very  attractive 
representation  of  an  "old  oaken  bucket."  The  company's  repre- 

sentatives present  were  A,  C.  Woodworth,  general  manager;  A.,  C, 
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Woodworth,  Jr.,  superintendent,  and  George  H.  Hale,  general 
agent. 

•  THE  ALBERT  &  J.  M.  ANDERSON  MANUFACTURING 
COMPANY,  of  Boston,  Mass.,  was  represented  at  the  conven- 

tion by  Albert  Anderson  and  C.  B.  Pear.  This  company's  regular line  of  overhead  material  was  shown,  including  the  West  End  type 
of  hangers,  insulators,  ears,  crossovers,  etc.  A  recent  addition  has 
been  made  to  the  extensive  line  of  Anderson  material  in  the  way 
of  an  insulated  crossing  which  is  made  of  steel.  This  device  is  in 
use  on  the  lines  of  the  Union  Traction  Company,  of  Philadelphia, 
and  is  designed  to  be  extremely  light.  The  Albert  &  J.  M.  Ander- 

son Company  distributed  a  very  serviceable  notebook  as  a 
souvenir. 

NAUGLE-HOLCOMB  &  CO.,  of  Chicago,  were  represented 
by  George  Weston,  manager  of  the  company's  construction  de- partment, who  distributed  one  of  the  neatest  souvenirs  seen  at  the 
Convention;  it  was  a  handsome  seal  card  case  containing  a  mem- 

orandum book,  in  which  was  printed  the  programme  of  the  Con- 
vention, the  names  of  the  officers  of  the  association,  a  list  of  inter- 

esting trips  about  Boston,  both  land  and  water,  and  other  valuable 
information.  The  company  is  one  of  the  large  contracting  con- 

cerns of  the  West,  and,  besides  its  tie,  pole  and  paving  business, 
undertakes  the  construction  and  complete  equipment  of  railways 
of  any  size. 
THE  AMERICAN  MASON  SAFETY  TREAD  COMPANY, 

of  Boston.  Mass.,  exhibited  samples  of  the  non-slipping  treads 

EXHIBIT  OF  HEYWOOD  BROS.  &  WAKEFIELD  CO. 

which  it  has  recently  introduced  on  the  market.  These  treads  are 
designed  to  be  placed  on  the  edge  of  the  steps  of  closed  cars,  run- 

ning boards  of  open  cars,  etc.,  to  prevent  passengers  and  conduc- 
tors from  slipping.  The  tread  consists  of  a  thin  base  of  steel  sup- 

porting ribs  between  which  are  firmly  held  strands  of  lead  of  equal 
height  with  the  steel  ribs.  The  tread  is  almost  indestructable,  and 
when  once  placed  in  position  will  require  no  further  attention 
for  years.  The  interests  of  this  company  were  looked  after  by 
John  E.  Welsh,  special  traveling  agent. 

WILSON,  THOMSON  &  COMPANY,  of  Brooklyn,  aroused 
considerable  interest  in  their  patent  trolley  pole  catcher  and  reel, 
which  was  shown  in  connection  with  the  exhibit  of  Charles  N. 
Wood.  This  catcher  is  so  designed  that  at  whatever  height  the 
trolley  wheel  may  be  the  trolley  cord  is  always  taut,  thus  doing 
away  with  the  annoyance  caused  by  the  slack  cord  catching  pas- 

sengers, signs,  headlight  and  bumpers.  Besides  this,  the  catcher 
catches  the  pole  the  instant  the  wheel  leaves  the  wire,  thus  pre- 

venting damage  to  the  overhead  work  or  to  trolley  pole,  fork  or 
wheel.  The  interests  of  this  company  were  looked  after  by  Messrs. 
Wilson,  Thomson  and  Held,  of  Brooklyn. 

THE  R.  BLISS  MANUFACTURING  COMPANY,  of  Paw- 

tucket,  R.  I.,  showed  a  sample  of  its  Wood's  patent  car  gate.  This 
gate  has  been  adopted  on  some  of  the  large  steam  and  street 

railways  in  the  country,  and  among  the  orders  rilled  by  the  com- 
pany are  5000  for  the  New  York,  New  Haven  &  Hartford  Rail- 
road Company;  5000  for  the  Boston  &  Maine  Railroad  Company, 

and  large  orders  on  the  Lynn  &  Boston  and  Boston  Elevated 
Railways.  Other  street  railways  using  them  are  the  Consolidated 
Traction  Company,  of  Jersey  City;  the  Brooklyn  Heights  Rail- 

road Company:  Third  Avenue  Railroad  Company,  of  New  York, 
and  others.  N.  H.  Colwell,  general  manager,  and  Charles  O. 
Hood,  were  present. 
THE  ROOKE  REGISTER  COMPANY,  of  Peoria,  111.,  made 

its  initial  exhibit  at  the  Boston  convention.  The  Rooke  register, 
which  was  described  in  the  September  issue  of  the  Street  Rail- 

way Journal,  is  an  entirely  new  device  in  fare  registration,  and 
the  system  was  devised  to  provide  means  for  registering  each  fare 
before  it  comes  into  the  possession  of  the  conductor.  By  this 
method  the  street  car  company  has  a  record  of  each  nickel,  and 
all  mistakes  made  by  conductors  neglecting  to  ring  up  fares  arc- 
obviated.  The  registers  aroused  considerable  interest,  and 
a  large  number  of  street  railway  men  expressed  themselves 

favorably  in  regard  to  them.  The  company's  representatives  were G.  F.  Rooke,  A.  N.  Loper  and  Albert  Jameson. 

THE  INCANDESCENT  ELECTRIC  LIGHT  MANIPULA- 
TOR &  CLEANING  COMPANY,  of  Hyde  Park,  Mass.,  ex- 

hibited a  very  interesting  novelty  in  the  way  of  a  device  for  re- 
moving and  cleaning  incandescent  light  globes  situated  in  in- 

accessible positions.    This  invention  consists  of  a  light  telescoping 

EXHIBIT  OF  W.  T.  VAN  DORN  AND  ROOKE  REGISTER  CO. 

pole  having  at  the  end  nippers  which  are  designed  to  grasp  the 
electric  light  bulb,  and  mechanism  is  provided  for  turning  these 
nippers.  In  this  way  the  bulb  can  be  removed  or  thoroughly 
cleaned  as  desired.  With  this  device  it  is  possible  for  one  man  to 
operate,  keep  burnt  out  lights  replaced  and  clean  a  large  number 
of  globes  without  the  aid  of  ladders  of  any  description.  Joseph  J. 
Dunn,  manager  of  the  company,  was  in  attendance. 
THE  BOSTON  ARTIFICIAL  LEATHER  COMPANY,  of 

Boston,  Mass.,  made  a  very  attractive  exhibit  of  its  material  for 
car  curtains,  seat  covering,  etc.,  this  being  the  first  time  that  it 
has  ever  been  represented  at  a  street  railway  convention,  although 

it  is  well  known  among  steam  railway  officials.  This  company's 
material  is  known  as  "  Moroccoline  "  and  is  an  excellent  substi- 

tute for  leather.  Six  cross  seats  were  shown,  together  with  one 

side  seat,  all  of  which  were  covered  with  "  Moroccoline  "  of 
different  shades.  This  company  also  exhibited  a  dozen  rolls  of  its 
material  draped  in  such  a  way  as  to  make  a  very  attractive  back- 

ground for  the  exhibit.  The  interests  of  the  company  were  looked 
after  by  the  manager,  Walter  M.  Dole,  who  was  assisted  by 
Albert  E.  Prince. 

THE  CHARLES  SCOTT  SPRING  COMPANY,  of  Philadel- 
phia, had  one  of  the  most  tasteful  exhibits  at  the  Convention,  and 

it  was  a  center  of  interest  for  the  visiting  delegates.    The  space 
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was  a  prominent  one,  near  the  General  Electric  globe,  and  was 
railed  off  with  colored  spiral  springs  joined  together  and  sup- 

ported on  ornamental  bases.  In  the  center  of  the  exhibit  were 
three  large  leaf  springs,  nickel,  and  surrounding  these  were  vari- 

ous other  types  of  springs  both  elliptical  and  spiral,  of  different 
forms,  attractively  arranged.  A  number  of  potted  palms  added  to 
.the  effect.  The  company  distributed  a  souvenir  in  the  form  of  a 
pocket  memorandum  book  handsomely  bound  in  leather,  which 
was  much  sought  after.  The  representatives  present  were  D.  S. 
Roche  and  H.  C.  Johnston. 
THE  R.  D.  NUTTALL  COMPANY,  of  Allegheny,  occupied  a 

prominent  position  in  the  exhibition  hall,  and  in  the  minds  of  all 
who  saw  its  exhibit.  The  space  was  attractively  surrounded  by 
gears  and  pinions  of  various  sizes  mounted  on  racks.  The  gears 
represented  the  latest  types  manufactured  for  the  different  motors 
recently  placed  on  the  market,  as  well  as  for  the  standard  types 
in  general  use.  The  exhibit  of  trolleys  was  a  particularly  interest- 

ing one,  as  the  company  is  sole  licensed  manufacturer  of  trolley 
poles.  Five  of  these  trolleys  were  shown.  In  the  interests  of  the 
company  at  the  Convention  were  F.  A.  Estep  and  George  W. 
Provost,  of  Pittsburgh;  C.  J.  Mayer,  of  Philadelphia;  Charles  N. 

EXHIBIT  OF  R.  WOODMAN  MFG.  &  SUPPLY  CO. 

Wood,  of  Boston;  A.  S.  Partridge,  of  St.  Louis,  and  Edgar  A. 
Newman,  of  Newman  &  Spranley,  of  New  Orleans. 

THE  LAP  JOINT  RAILWAY  TRACK  COMPANY,  of  New- 
York  City,  exhibited  a  wooden  model  of  its  system  of  laying  lap 
joints.  This  system  aroused  considerable  interest  among  the  street 
railway  men  in  attendance  at  the  convention,  and  the  company 
received  many  endorsements  from  superintendents  and  engineers 
who  examined  it.  The  chief  claims  made  for  this  system  of  track 
construction  are  economy  of  cost  in  first  installation  and  economy 
in  maintenance  and  renewal.  It  is  also  claimed  that  low  joints 
are  impossible  and  that  no  spreading  of  the  track  can  occur,  also 
that  absolute  electrical  continuity  is  obtained  without  wire  bond- 

ing. The  Lap  Joint  Railway  Track  Company  was  represented  by 
T.  H.  Gibbon,  chief  engineer,  who  fully  explained  all  the  details 
of  the  system  to  those  interested. 

THE  NEW  HAVEN  CAR  REGISTER  CO.YiPANY,  of 
New  Haven,  Conn.,  showed  a  number  of  different  types  of  New 
Haven  Registers,  one  of  particular  interest  being  devised  for  use 
en  two  connecting  roads  running  cars  over  each  others  lines.  This 
register  keeps  the  record  of  each  company  entirely  separate. 
Registers  were  also  shown  for  making  separate  records  of  five  cent 
fares  and  transfers  and  of  five  cent  fares,  transfers  and  ten  cent 
fares.  These  registers  will  be  found  of  particular  value  to  roads 
having  more  than  one  rate  of  fare.  There  was  also  shown  at  this 
exhibit  a  new  duplex  counter  for  the  use  of  warehouses,  mer- 

chants, etc.,  in  keeping  a  separate  record  of  each  lot  of  goods 
handled,  and  also  a  total  record  of  the  whole.  The  company  was 
represented  by  Wm.  M.  Anthony,  F.  C.  Boyd  and  J.  S.  Bradley. 

THE  ELECTRICAL  INSTALLATION  COMPANY,  of 
Chicago,  which  is  among  the  most  prominent  railway  contractors 
in  the  West,  wa3  ably  represented  by  the  general  manager  of  the 
company,  J.  A.  Brett,  having  been  actively  engaged  in  electric 
railway  work  since  1886,  when  he  was  an  apprentice  in  the  shops 
of  the  Sprague  Electric  Railway  &  Motor  Company,  then  in  New 
York.  Mr.  Brett  may  be  classed  as  a  pioneer,  and  there  are  few 
men  in  the  country  who  have  been  allied  with  electric  railway 
work  as  long.  The  Electrical  Installation  Company  is  now  en- 

gaged on  its  one  hundred  and  first  railway  contract,  a  record  that 
indicates  a  vast  amount  of  work,  and  explains  the  wide  acquaint- 

ance which  Mr.  Brett  enjoys,  and  which  was  plainly  apparent  at 

the  convention.  The  company's  headquarters  were  at  Suite  118, Brunswick  Hotel. 

THE  LACONIA  CAR  COMPANY  WORKS,  of  Laconia. 
N.  H.,  intended  to  make  an  exhibit  at  the  Convention,  but,  owing 
to  the  large  amount  of  work  which  this  company  had  on  hand,  it 
was  found  impossible  to  carry  out  its  plans.  Ernest  W.  Hall  and 
J.  Emel  Johnson  attended  the  Convention.  Mr.  Gilman.  the  com- 

pany's manager,  also  intended  to  be  present,  but  was  detained through  important  work  outside.    When  the  new  section  of  the 

EXHIBIT  OF   BOSTON   ARTIFICIAL  LEATHER  CO. 

Boston  Subway,  which  runs  to  the  Union  Station,  was  opened 
recently,  is  was  inspected  by  the  railway  officials  and  a  number  of 
invited  guests,  including  the  Governor  and  his  council.  The  presi- 

dent of  the  Boston  Elevated  Railway  Company  gave  orders  to 
have  five  of  the  best  cars  used  on  this  trip,  and  it  is  interesting  to 
note  that  all  of  the  five  cars  used  were  built  by  the  Laconia  Cat- 
Company  Works. 
THE  HALE  &  KILBURN  MANUFACTURING  COM- 

PANY, of  Philadelphia,  Pa.,  showed  a  new  car  seat  of  the  "  Walk- 
over" type,  which  is  constructed  without  ironwork  at  the  end nearest  the  aisle,  all  o!  the  slideways  being  placed  under  the  seat. 

This  construction  enables  the  seat  cushion  to  be  brought  the  entire 
length  of  the  seal,  and  also  gives  about  3  ins.  more  aisle  room. 
Another  valuable  feature  of  this  seat  is  the  fact  that  the  seat 
cushion  does  not  change  its  position  when  the  seat  back  is  moved 
from  one  side  to  the  other,  but  simply  tilts  in  order  to  give  it 
proper  inclination.  The  Hale  and  Kilburn  Company  also  showed 
a  patented  grip  handle  for  the  car  seat  backs,  making  it  possible  for 
passengers  to  secure  a  good  support  without  having  to  hold  on  to 
the  car  straps.  This  grip  or  handle  is  made  of  bronze,  nickel 
plated.    H.  T.  Bigelow.  of  Chicago,  had  charge  of  this  exhibit. 

THE  AMERICAN  BRAKE  SHOE  COMPANY,  of  Chicago, 
had  on  exhibition  several  of  the  "  Diamond  S  "  brake  shoes.  These 
shoes  are  made  by  casting  soft  iron  around  a  bundle  of  expanded 
steel  sheets  cut  into  diamond  shaped  meshes;  this  construction,  it 
is  claimed,  securing  for  the  shoe  all  of  the  advantages  of  a  plain 

cast  shoe  with  greatly  increased  friction.  The  "  Diamond  S  " shoes  are  now  in  use  on  a  number  of  large  street  railway  systems, 
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and  they  are  entirely  fulfilling  the  guarantee  of  the  manufacturers. 
A  sample  board  was  shown  in  connection  with  this  exhibit,  on 
which  were  displayed  a  number  of  new  and  worn  out  plain  iron 

shoes  and  "  Diamond  S  "  shoes.  The  comparison  between  the 
average  service  and  the  average  mileage  of  the  cast  iron  shoes  and 
the  "Diamond  S"  shoes  was  very  much  in  favor  of  the  latter.  This exhibit  was  made  in  connection  with  the  exhibit  of  W.  F.  Ellis. 

THE  FRANK  RIDLON  COMPANY,  cf  Boston,  made 
an  exhibit  of  a  large  and  complete  variety  of  assem- 

bled segments  ready  for  slipping  on  to  the  commuta- 
tors. This  display  was  made  in  connection  with  the  ex- 

hibit of  Charles  N.  Wood,  the  sales  agent  of  this  company. 

THE  HAMPDEN  CORUNDUM  WHEEL  COMPANY,  of 
Brightwood,  Mass.,  had  on  exhibition  one  of  its  car-wheel  grind- 

ers.   This  grinder  is  arranged  to  do  its  work  without  dismount- 

EXHIBIT  OF  CHAS.  SCOTT  SPRING  CO. 

EXHIBIT  OF  WM.  WHARTON,  JR.  &  CO. 

ing  the  wheels  from  the  car,  thus  saving  much  time  and  labor  in 
the  car  house.  The  essential  for  performing  this  work  satis- 

factorily, the  company  claims,  is  that  the  car  wheel  must  be  re- 
volved at  a  very  slow  speed;  that  is,  not  less  than  3  or  more  than 

20  r.p.m.  The  Hampden  grinder  is  arranged  to  revolve  the  wheel 
at  this  speed  by  means  of  a  small  friction  wheel,  and  at  the  same 
time  the  car  wheel  is  ground  by  an  emery  wheel.  Power  can  be 
furnished  either  by  an  old  electric  motor  or  by  a  belt  from  a  line 
of  shafting.  The  company  has  had  excellent  success  in  the  intro- 

duction of  these  grinders,  and  has  an  especially  large  demand 
from  abroad,  two  of  its  heavy  type  of  grinders  having  recently- 
been  shipped  to  England.  The  company  was  represented  at  the 
convention  by  Charles  Nicholson. 

THE  SAFETY  THIRD  RAIL  ELECTRIC  COMPANY,  of 
New  York,  displayed  in  a  2T  ft.  x  39  ft.  space,  in  the  lower  exhibi- 

tion room,  a  complete  miniature  working  model  of  its  system. 

Current  was  conveyed  to  a  one-sixth  size,  completely  equipped  car 
operating  over  about  150  ft.  of  track,  with  all  sorts  of  curves  and 
grades,  and  the  working  of  the  miniature  system  seemed  to  be  in 
every  way  successful.  The  space  allotted  to  the  company  was 
almost  constantly  occupied  by  interested  spectators,  among  whom 
railroad  men  were  very  much  in  evidence.  The  company  was 
represented  by  John  McLeod  Murphy,  inventor  of  the  system; 
E,  V.  Baillard,  who  built  the  model  road  shown,  and  by  Gustavus 
Kahn,  William  Dcvoe  and  John  J.  Cokely.  It  is  stated  that  a  con- 

trolling interest  in  the  stock  of  this  company  has  been  purchased 
by  Emerson  McMillin  &  Co..  of  New  York,  who  will  soon  con- 

struct a  full  working  system  of  several  miles  in  length  as  a  demon- 
stration of  its  safety  and  efficiency. 

THE  DEARBORN  DRUG  &  CHEMICAL  WORKS,  of  Chi- 
cago, were  represented  by  Robert  F.  Carr,  who  gave  away  some 

handsome  paper  cutters,  match  boxes  and  some  of  the  neatest  ad- 

EXHIB1T  OF  H.  W.  JOHNS  MFG.  CO. 

EXHIBIT  OF  SAFETY  THIRD  RAIL  ELECTRIC  CO. 

vertising  pamphlets  seen  at  the  Convention.  This  company  is  do- 
ing a  very  successful  business  with  the  large  manufacturing  inter- 
ests and  street  railways,  treating  boiler  feed  waters  for  scale  forma- 
tion, corrosion,  pitting  and  the  general  troubles  experienced  with 

boilers.  Their  laboratories  in  Chicago  are  the  most  completely 
equipped  on  the  continent,  and  their  lubricating  oil  department  has, 
within  the  past  few  years,  grown  to  very  large  proportions.  Street 
railway  men  arc  every  day  coming  to  believe  that  the  highest 
grade  of  lubricants  are  the  most  economical  and  satisfactory.  This 
company  is  interested  in  the  Tyonia  oils  of  Pennsylvania,  and, 
with  its  extensive  laboratory  facilities,  is  testing  each  shipment 
and  preparing  special  oils  to  suit  the  varying  conditions  met  with. 

It  will  repay  any  steam  user  to  visit  the  company's  institution  in the  Rialto  Building,  Chicago. 

WILLIAM  WHARTON,  JR.,  &  COMPANY,  Incorporated, 
of   Philadelphia,   had   a  very   extensive   exhibit   of  its  special 
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work.  This  exhibit  was  made  in  connection  with  the  Wharton 
agents  in  Boston,  Harrington,  Robinson  &  Company,  and  at- 

tracted much  attention.  The  special  work  was  of  the  manganese 
steel  type,  and  included  a  switch,  mate  and  a  frog  of  manganese 
steel,  a  Wharton  unbroken  main  line  switch  and  mate,  and  Carver 
tongue  switch  with  spring  attachment;  also  switches,  mates  and 
frogs  of  other  types.  One  of  the  novelties  this  year  was  a  frog 
and  mate  cast  solid  of  manganese  steel.  The  center  of  the  space 
occupied  by  the  company  contained  a  spring  split  switch  for  T-rail 
track  and  a  Pennsylvania  standard  steel  railroad  crossing,  which 
is  probably  the  most  elaborate  steam  and  street  railroad  crossing 
in  use.  The  company  was  represented  by  William  Wharton,  Jr., 
president;  F.  P.  Howe,  first  vice-president,  and  V.  Angerer,  sec- 

ond vice-president;  also  by  J.  C.  Robinson  and  J.  B.  Robinson,  of 
Harrington,  Robinson  &  Company. 

WILLIAM  F.  ELLIS,  of  Boston,  Mass.,  had  an  attractive  ex- 
hibit, near  the  entrance  to  the  meeting  hall,  of  the  various  ap- 

paratus for  which  he  is  agent.  Conspicuous  among  these  was  the 
Diamond  S  brake  shoe.  These  shoes,  of  which  a  full  line  was 
shown,  were  arranged  on  two  panels  in  a  tasteful  design,  and  their 
records  in  service  were  given.  Mr.  Ellis  also  showed  some  sam- 

ples of  the  continuous  rail  joint  for  T  and  girder  rail.  This  joint 
is  employed  on  the  Boston  Subway,  and  is  well  liked  in  that  city. 

EXHIBIT  OF  HAMPDEN  CAR  WHEEL  GRINDER 

A  line  of  steel  car  axles  made  by  Dilworth,  Porter  &  Co.,  of  Pitts- 
burgh, and  of  Goldie  perfect  point  spikes,  completed  the  exhibit  of 

Mr.  Ellis,  which  was  one  of  the  most  interesting  at  the  Convention. 
In  the  background  of  the  exhibit  were  shown  photographs  of  the 
Boston  Terminal,  Metropolitan  Elevated  Railway,  of  Chicago,  and 
Boston  Subway,  with  samples  of  continuous  rail  joints,  Goldie 
claw  shoulder  and  tie  plates,  spikes  and  Sternbergh  Harvey  Grip 
rolled  thread  steel  bolts,  that  are  in  use  on  the  tracks  of  the  Boston 
Subway. 

THE  H.  W.  JOHNS  MANUFACTURING  COMPANY,  of 
New  York,  occupied  space  not  far  from  the  center  of  the  con- 

vention hall,  opposite  the  Westinghouse  space.  On  one  side  there 

was  a  table  showing  the  company's  new  cross  seat  heater  of  quite a  novel  type.  In  the  rear  of  the  exhibit  was  a  seat  arranged  to 
represent  the  longitudinal  seat  of  a  street  car.  This  seat  was 
equipped  with  three  types  of  heaters,  two  of  the  panel  type  and 
one  cross  seat  heater.  Above  the  exhibit  was  an  all-steel  flexible 
bracket.  This  bracket  contained  no  malleable  or  cast  iron,  the 
flexible  feature  being  secured  by  the  use  of  two  springs  at  the  base 
of  the  brace.  Three  exhibition  panels  showed  types  of  controller 
parts  made  of  vulcabeston,  and  various  overhead  parts  made  by 
the  company.  Other  objects  shown  were  specialties  of  moulded 
mica,  such  as  switch  parts.  Those  present  were  J.  Emory  Meek, 
S.  Glenn  Meek  and  J.  Hall  Berry,  of  New  York;  H.  C.  Spalding, 

of  Boston;  J.  W.  Perry  and  D.  T.  Dickson,  of  Philadelphia,  and 
E.  B.  Hatch  and  Herbert  Luscomb,  of  Hartford. 

THE  E.  T.  BURROWES  COMPANY,  of  Portland,  Maine, 
had  a  display  of  car  curtains  that  attracted  a  great  deal  of  atten- 

tion. The  different  styles  of  curtains  were  exhibited  in  a  large 
revolving  mahogany  stand,  which  showed  to  good  advantage  the 
different  patterns  of  curtain  material  and  the  different  fixtures  and 
holding  devices.  The  Burrowes  No.  3  curtain  holding  device  is 
a  very  simple  mechanism,  and  has  a  number  of  excellent  features. 
A  curtain  equipped  with  it  may  be  operated  by  pressing  two  small 
handles  together,  thus  saving  the  bottom  finish  of  the  curtain  from 
the  wear  of  constant  handling.  The  device  is  adjustable  to  vary- 

ing widths  of  window  openings  without  the  use  of  tools.  The 
spring  tension  on  the  bearing  points  may  also  be  regulated  by 
simply  screwing  the  tips  in  or  out.  The  curtain  material  manu- 

factured by  the  E.  T.  Burrowes  Company  is  known  as  Oakette, 
and  is  a  durable  material,  which  can  be  supplied  at  low  cost,  and 
possesses  unusual  wearing  qualities.  It  may  be  washed  with  water 
and  a  sponge,  and  thus  kept  bright  and  new  for  years. 

THE  GOLD  STREET  CAR  HEATING  COMPANY,  of 
New  York,  had  an  attractive  location  in  one  corner  of  the  build- 

ing and  made  a  very  interesting  exhibit  of  its  different  types  of 

EXHIBIT  OF  NEW  HAVEN  CAR  REGISTER  CO. 

electric  heaters,  the  basis  of  which  consisted  of  the  Gold  improved 
support,  which  has  been  described  in  the  Street  Railway  Jour- 

nal. Also  shown  was  a  large  blower  heater,  using  about  2500 
watts  at  the  maximum  heating  point,  it  having  three  gradations  of 
heat.  The  air  is  forced  through  this  heater  by  a  Lundell  motor, 
and  the  heater  discharges  about  300  cu.  ft.  of  air  per  minute 
heated  250  degs.  It  is  adapted  for  heating  waiting  rooms,  build- 

ings, etc.  The  company  also  showed  its  three  degree  panel  heater, 
large  and  small  sizes,  and  an  assortment  of  Gold  standard  heaters 
for  cross  seat  and  longitudinal  seat  cars,  also  a  number  of  other 
types  and  ornamental  heaters  for  room  heating  purposes.  As  a 
souvenir,  the  company  presented  a  leather  bound  memorandum 
pocketbook.  The  interests  of  the  company  were  well  cared  for  by 
E.  E.  Gold,  John  E.  Ward,  H.  E.  Beach,  E.  H.  Mossgrove  and 

Fred  D.  Wreston. 
THE  COLUMBIA  MACHINE  WORKS,  of  Brooklyn,  N.  Y., 

exhibited  an  extensive  line  of  railway  specialties  which  it  manu- 
factures. This  included  commutators  for  all  types  of  motors  and 

various  commutators  were  shown  in  the  exhibit.  Adjoining  the 
commutators  were  controller  handles  for  General  Electric  and 

Westinghouse  equipments,  motormen's  gongs,  gears,  trolley 
stands,  bells,  and  a  new  type  of  overhead  line  anchor,  which  at- 

tracted much  attention.  The  company  also  showed  a  Kilbourn 
sand  box  or  feeder.   This  works  on  a  somewhat  novel  principle,  in 
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that  the  movement  of  the  treadle  moves  a  diaphragm  back  and 
forth.  This  forces  the  sand  over  a  partition,  which  otherwise  pre- 

vents the  sand  from  going  over  by  gravity.  Another  advantage 
claimed  for  the  box  is  that  it  is  all  open  so  that  the  sand  does  not 
gather  moisture  or  freeze;  in  fact,  it  is  said  that  sand  which  is 
placed  in  the  box  wet  will  become  dry  and  the  spout  can  also  be 
easily  taken  off.  In  the  company's  interests  at  the  Convention 
were  J.  G.  Buehler,  W.  R.  Kirschner,  James  Grady,  W.  H.  Kil- 
bourn  and  E.  H.  Morgan. 

THE  WEBER  RAILWAY  JOINT  MANUFACTURING 
COMPANY  was  represented  at  the  Convention  by  Richard 
Devens,  and  its  exhibit  was  a  simple  but  striking  one,  consisting 
of  three  of  its  joints  as  actually  applied  to  rail  sections  in  common 
use.  One  was  9  in.  girder  joint,  largely  used  by  the  North  Jersey 
Street  Railway  Company  (formerly  Consolidated  Traction  Com- 

pany of  New  Jersey),  which  is  very  similar  to  that  used  also  on  the 
Brooklyn  Heights  Railroad  system.   The  second  was  a  6  in.  girder 

EXHIBIT  OF  M'GUIRE  MFG.  CO. 

EXHIBIT  OF  PENNSYLVANIA  STEEL  CO. 

rail  joint,  used  by  the  Lynn  &  Boston  Railroad  Company.  The 
third  was  an  80  lb.  T  rail  joint  (A.  S.  C.  E.  section),  adopted  as  a 
standard  by  the  South  Side  Elevated  Railroad  Company  (the 

"Alley  L"),  the  Lake  Street  Elevated  Railroad  Company,  and  the 
Northwestern  Elevated  Railway  Company,  all  of  Chicago.  Pub- 

lic testimony  to  the  value  of  the  Weber  joint  in  street  railway  ser- 
vice has  recently  been  furnished  by  not  a  few  street  railway  man- 

agers, among  them  being  D.  F.  Carver,  assistant  engineer  of  the 
Brooklyn  Heights  Railroad  Company,  in  a  paper  before  the  New 
York  State  Convention,  at  Manhattan  Beach. 

THE  DUPLEX  CAR  COMPANY  exhibited  its  newest  type 
of  car,  adapted  for  both  summer  and  winter  service,  and  one  of  a 
number  just  built  for  the  Bibber-White  Co.,  of  Boston.  These  cars 
are  made  on  the  roll  top  desk  principle,  the  side  posts  being  of  con- 

struction similar  to  that  of  an  open  car,  except  that  they  are  bent 
into  a  curve  such  as  to  permit  of  the  sides  rolling  up  from  the  car 
sills  into  the  roof  above  the  ceiling.  In  these  sides  are  windows  of 
the  usual  size,  but  jointed  in  such  a  way  as  to  conform  to  the  path 
taken  by  the  complete  side  as  it  rolls  into  the  top.  The  car  was 
22  ft.  3  ins.  in  length  of  body  and  31  ft.  9  ins.  over  all,  with  vesti- 

bules, and  had  sixteen  seats,  seating  thirty-two  passengers,  with  a 
center  aisle  19  ft.  in  width.  Its  total  loaded  capacity  is  about 
eighty  passengers.  It  requires  but  five  minutes  to  roll  the  sides 
up  or  down,  thus  changing  the  car  from  closed  to  open,  and  vice 
versa.  The  company  was  represented  at  the  Convention  by  O.  W. 
Marshall,  of  the  New  York  office.  Mr.  Briggs,  of  the  Briggs  Car- 

riage Company,  the  builder  of  the  car,  was  also  in  attendance,  as 
also  George  Moore,  the  inventor  of  the  duplex  car. 

THE  CORNING  BRAKE  SHOE  COMPANY,  of  Buffalo, 
N.  Y.,  limited  its  exhibit  to  special  types  of  shoes,  as  it  was 
thought  that  the  standard  types  were  so  well  known  as  not  to 

EXHIBIT  OF  E.T   BURROWES  CO. 

EXHIBIT  OF  DUPLEX  CAR  CO. 

lequire  any  special  attention.  One  of  the  special  shoes  shown 
was  an  interchangeable  maximum  traction  shoe.  This  was  so 
designed  as  to  do  away  with  the  use  of  special  right  and  left 
handed  shoes.  Another  shoe  shown  was  one  made  for  the  Meri- 
den  electric  railway  and  having  an  extra  deep  lip.  Another  was 
one  supplied  to  the  Coney  Island  &  Brooklyn  Railroad  for  an 
inside  hung  brake.  Another  was  a  long  shoe  for  increased  fric- 

tion made  for  the  Albany  Railway.  The  company  also  showed  a 
standard  Manhattan  Elevated  Railway  shoe,  which  it  manufac- 

tures. Upon  a  table  in  the  exhibit  were  shown  different  styles  of 
inset  blocks  in  various  sizes  made  of  soft  gray  iron  around  which 
is  cast  the  body  of  the  shoe,  which  is  chill  hardened  iron.  The 
souvenir  of  the  company  was  a  pair  of  inside  and  outside  register- 

ing calipers.  Francis  Granger,  of  New  York,  and  H.  T.  Mercur, 
of  Buffalo,  were  present  in  the  interests  of  the  company. 



October,  [898.] STREET  RAILWAY  JOURNAL. 

675 

THE  PENNSYLVANIA  STEEL  COMPANY,  of  Steelton, 

Pa.,  exhibited  a  switch,  mate  and  frog,  of  its  "Adamantine"  cast 
steel,  special  work,  from  a  layout  of  the  Boston  Elevated  Rail- 

way Company.  This  company  uses  the  "Adamantine"  special work  to  a  large  extent  mi  its  system,  and  with  very  satisfactory 
results.  There  were  also  shown  samples  of  built-rail  special  work, 
consisting  of  a  350-ft.  radius  "Carver"  switch  and  mate,  and  a 
standard  frog.  A  complete  steel  tie  with  drop  forged  steel  brack- 

ets complete  was  an  interesting  feature  of  the  exhibit.  The  Penn- 
sylvania Steel  Company  reports  large  sales  of  these  steel  ties 

during  the  year,  an  indication  of  the  gradual  change  to  European 
practice  in  laying  permanent  track  in  concrete.  There  were  also 
samples  of  brace  tie-plates,  and  other  track  fixtures,  and  a  spring 
ground  throw  for  split  switches,  which  has  become  quite  a  favorite 
with  street  railways  for  suburban  lines.  The  Steel  Company  was 
represented  by  its  Boston  agents,  Chas.  S.  Clark  and  Win.  C. 
Curtz;  Stephen  W.  Baldwin,  its  New  York  agent:  Chas.  W. 
Reinaehl,  traveling  agent,  and  Mason  D.  Pratt,  chief  engineer. 

THE  JOHN  STEPHENSON  COMPANY'S-  exhibit  occu- 
pied space  near  the  center  of  the  main  floor  of  the  exhibition 

hall,  and  consisted  of  a  complete  model  of  a  Broadway  cable  car 
built  to  scale  of  one-sixth.  The  car  was  very  carefully  con- 

structed with  respect  to  finish  and  detail,  and  lacked  noth- 
ing in  equipment  which  goes  to  make  up  the  most  thor- 

oughly modern  cable  car  of  the  period.  At  one  end  of 
the  car  was  shown  a  Sterling  fender;  at  the  other  a 
fender  of  the   Providence  type.     Minute   Sterling  sand  boxes 

THE  CREAGHEAD  ENGINEERING  COMPANY,  of  Cin- 
cinnati, as  usual,  had  a  very  attractive  exhibit  of  its  overhead  line 

materials.  The  Creaghead  flexible  bracket,  which  is  so  well 
known,  was  shown  in  a  great  many  styles,  covering  every  require- 

ment for  bracket  construction  of  high  speed  interurban  roads  or 
for  center  pole  construction  on  city  lines.  The  company  exhib- 

ited many  photographs  showing  its  brackets  in  use  on  many  well- 
known  roads.  Its  line  of  trolley  and  strain  insulators  is  complete, 
and  attracted  special  attention  on  account  of  the  strength  and  sim- 

plicity of  design.  Special  merit  is  claimed  in  the  design  of  its 
trolley  wire  hanger.  This  hanger  does  not  shake  loose  on  the  line 
and  the  insulating  material  is  distributed  to  give  the  greatest 
strength.  The  hanger  is  provided  with  solid  metal  cover,  into 
which  the  insulating  compound  is  moulded.  This  company  manu- 

factures all  kinds  of  pole  line  fittings  and  construction  material 
for  overhead  construction.  Pole  clamps,  pole  tops,  malleable 
cross  arm  clamps  for  iron  poles,  eyebolts,  turnbuckles,  section  in- 

sulators, crossings,  trolley  ears  and  other  similar  devices  formed 

EXHIBITS  OF  JOHN  STEPHENSON  CO.  AND  DUQUESNE  FORGE  CO. EXHIBIT  OF  GOLD  STREET  CAR  HEATING  CO. 

and  registers,  Millen  brakes  and  Pintsch  gas  lamps  were  interest- 
ing features  of  the  car's  equipment,  and  the  whole  was  mounted 

upon  a  beautifully  finished  standard  truck  of  Peckham's  make. 
The  car  was  certainly  one  of  the  most  interesting  features  of  the 
entire  exhibition  and  received  careful  inspection  from  many  street 
railway  men.  As  an  example  of  good  workmanship  and  judicious 
advertising,  it  could  hardly  have  been  surpassed.  The  company 
distributed  as  a  tasteful  souvenir  a  leather  bound  memorandum 
book.  The  representatives  present  were  J.  T.  Whittlesey,  Ellias 
Vander  Horst,  W.  G.  Howie,  Percy  Hodges  Words. 

THE  COMPOSITE  BRAKE  SHOE  COMPANY,  of  Boston, 
showed  a  full  line  of  its  brake  shoes  with  cork  insets,  including 
some  made  for  the  Boston  &  Maine  Railroad,  which  had  run  for 
over  32,000  miles,  and,  according  to  indications,  were  good  for  50 
per  cent  more  life.  Another  shoe  which  had  been  in  actual  ser- 

vice on  the  Boston  &  Maine  road  and  which  was  shown,  exhib- 
ited black  spots  in  the  iron,  showing  that  the  shoe  had  been  raised 

to  a  high  heat,  nevertheless  the  cork  insets  were  not  affected  and 
did  not  seem  even  scorched.  Among  the  street  railway  shoes 
exhibited  by  this  company  were  some  from  Worcester,  Provi- 

dence, New  Haven,  Fall  River  and  the  Boston  Elevated  Railway. 
These  all  showed  uniform  wear.  The  object  which  attracted  most 
attention  in  the  exhibit  was  a  sign  on  which  it  was  stated  that 
fully  three-fourths  of  the  street  railways  in  New  England  were 
using  the  "Compo"  brake  shoes.  As  a  souvenir,  the  company 
presented  a  small  paper  weight  modeled  in  the  form  of  a  brake 
shoe.  W.  W.  Whitcomb,  president  of  the  company,  was  present 
and  explained  the  merits  of  the  shoe  to  visitors.  Frank  Bruen, 
of  the  Sessions  Foundry  Company,  of  Bristol,  Conn.,  was  also 
present. 

no  small  part  of  this  exhibit.  The  display  was  in  charge  of  George 
R.  Scrugham,  superintendent.  The  souvenir  of  the  company  was 
a  neat  steel  pocket  rule  in  a  leather  case,  and  was  in  great  de- mand. 

THE  McGUIRE  MANUFACTURING  COMPANY,  of  Chi- 
cago, represented  by  M.  G.  Hubbard  and  W.  J.  Cooke,  exhibited 

a  number  of  Columbian  heaters  for  use  on  the  floor  of  cross-seated 
cars,  and  also  styles  to  be  set  above  the  seat,  for  cars  where  the 
seats  run  along  the  side.  A  new  solid  steel  truck,  which  is  very 
simple  and  strong,  was  also  shown.  The  company  also  exhibited 
its  positive  lock  brake  handles,  which  cannot  slip,  are  practically 
noiseless,  and  have  no  springs  in  their  construction.  At  the  en- 

trance of  the  exhibit  hall  was  placed  a  McGuire  combination 
sweeper  and  snow  plow.  The  company  is  in  possession  of  a  num- 

ber of  letters  testifying  to  the  value  of  these  plows.  One  of  these 
is  from  Mr.  Hall,  of  the  Union  Railway  Company,  of  New  Bed- 

ford, Mass.,  stating  that  he  had  rather  attempt  to  operate  a  road 
in  winter  without  all  other  appliances  for  removing  snow  than  to 
be  without  a  McGuire  sweeper,  because  it  will  keep  the  road  open 
in  the  worst  of  storms.  He  stated  that  the  one  he  owned  had 
paid  for  itself  twice  over  in  two  winters.  The  catalogue  which  the 
McGuire  Company  issued  describing  its  stoves  was  one  of  the 
neatest  given  out  at  the  convention. 

THE  NEW  YORK  CAR  WHEEL  WORKS,  of  Buffalo, 

N.  Y.,  had  a  very  attractive  exhibit  of  their  standard  "Machined" wheels  for  electric  and  cable  service.  These  included  all  diameters 
from  12-in.  wheels  used  under  transfer  tables  to  36-in.  wheels  in- 

tended for  sweepers  and  snow  plows  on  electric  roads.  Their 
interurban  type  of  wheel,  weighing  425  lbs.,  especially  designed  for 
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roads  running  heavy  cars  at  high  speeds,  is  being  widely  adopted 
for  this  purpose,  the  single  plate  being  found  to  take  up  the  heat 
generated  by  the  action  of  the  brakes  at  high  speeds  very  uni- 

formly, owing  to  the  even  distribution  of  the  metal.  A  most  inter- 
esting and  unique  feature  of  the  exhibit  was  the  pyramid  of  elec- 

tric tramway  wheels  ranging  from  12  ins.  to  36  ins.  in  diameter, 
weighing  in  all  2950  lbs.,  and  suspended  from  a  cast-iron  test  bar 
1  in.  square  and  12  ins.  between  supports,  made  from  the  same 
metal  as  the  wheels.  A  similar  bar  is  cast  by  this  company  repre- 

senting every  wheel  made,  and  this  is  broken  in  a  regular  lesting 
machine,  giving  them  an  exact  knowledge  of  the  strength  of  the 
iron  in  the  wheel  before  it  is  shipped.  It  is  an  excellent  com- 

mentary on  the  quality  of  the  metal  that  the  bar  stood  this  contin- 
ued strain  for  so  long  a  period  as  five  days. 

THE  OHIO  BRASS  COMPANY,  of  Mansfield,  Ohio,  had  a 
very  tastefully  designed  booth  in  which  were  exhibited  to  good  ad- 

vantage the  many  different  specialities  which  this  company  sup- 

and  A.  L.  Wilkinson,  special  representative,  looked  after  the  inter- 
ests of  the  Ohio  Brass  Company  at  the  convention. 

THE  WALKER  COMPANY,  of  Cleveland,  made  a  very  com- 
plete display  of  electric  railway  apparatus.  About  the  only  excep- 

tion to  railway  apparatus  shown  was  an  exhibit  of  Walker  inclosed 
arc  100-hour  lamps.  The  railway  apparatus  shown  comprised  the 
following:  A  three-panel  four-circuit  switchboard  of  1200  amp. 
capacity;  a  case  of  armature  parts  showing  details  of  construction 
of  armatures  and  commutator;  a  stand  of  armatures  showing  com- 

pletely and  partially  wound  armatures,  armatures  with  commutator 
attached,  and  plain  core;  two  "33-S"  railway  motors,  20 
h'.p.,  one  open  and  one  closed,  with  controller  showing 
solenoid  blow-out;  two  "15-L"  railway  motors,  75  h.p.  each, 
(with  "S-11"  controllers,  solenoid  blow-out  and  double  h.p. 
equipment;  underground  conduit — a  complete  equipment  for 
60  ft.  of  track  shown,  with  feeder  hatch  connections  and 
regular  Walker  construction.     Upon  the  track  was  mounted  a 

EXHIBIT  OF  OHIO  BRASS  CO. EXHIBIT  OF  NEW  YORK  CAR  WHEEL  WORKS. 

EXHIBIT  OF  CREAGHEAD  ENGINEERING  CO. EXHIBIT  OF  WALKER  CO. 

plies.  The  devices  shown  included  samples  of  Globe,  Mansfield 
and  Brooklyn  strain  insulators,  special  designs  for  suspending  and 
splicing  figure  eight  trolley  wire,  special  arrangements  for  double 
trolley  wires  over  single  track,  strainers  and  insulators  for  curves, 
special  wide-?rm  type  D  hangers  which  are  provided  with  scalloped 
cap.  feeder  wire  splicers,  swivel  pipe  bracket  hangers,  new  washers 
for  hangers,  which  prevent  unscrewing,  and  new  designs  in  cap  and 
cone  connections.  This  company  also  showed  samples  of  its 
flexible  pole  brackets,  motor  bearings,  headlights,  gongs,  canopy 
switches,  Garton  lightning  arresters  and  track  brushes  and  brush 
holders.  One  of  the  interesting  features  of  this  exhibit  was  the  rail- 

ing around  the  booth,  which  was  composed  of  Globe  and  Brooklyn 
insulators.  This  company  distributed  to  the  delegates  and  visitors, 
a  very  neat  souvenir  in  the  way  of  a  stick-pin,  representing  a  mini- 

ature Walker  trolley  car,   C.  K.  King,  secretary  of  the  company, 

Peckham  truck  with  a  pair  of  "5-L"  Walker  motors.  The  com- 
pany was  very  well  represented,  officials  and  agents  being  in  at- 

tendance from  New  York  City,  Cleveland,  Philadelphia,  Balti- 
more, Pittsburgh,  Buffalo  and  Boston.  Among  those  were  Pro- 
fessor Short,  H.  McL.  Harding,  C.  F.  Black,  superintendent  of  the 

New  Haven  factory;  H.  G.  Issertel,  M.  D.  Law,  F.  W.  Sawyer. 
H.  B.  Gay.  R.  A.  Byrns,  J.  Holt  Gates,  A.  T.  Moore,  W.  G.  Bain, 
J.  N.  Dodd  and  John  D.  Moore. 

THE  FORSYTH  BROTHERS  COMPANY,  of  Chicago,  had 
a  very  attractive  exhibit  this  year  of  curtains,  materials,  car  cur- 

tains and  curtain  fixtures.  This  company  displayed  its  well-known 
roller  tip  fixtures  in  a  large  revolving  frame  with  curtains  of  differ- 

ent materials  and  patterns.  It  also  showed  its  new  open  street  car 
fixture,  which  works  on  an  entirely  new  principle.    It  is  held  at 
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any  desired  position  by  a  spring  which  forces  the  solid  tips  into 
contact  with  the  bottoms  of  the  grooves  and  uses  tape  or  cable 
merely  to  keep  the  tips  or  guides  within  the  grooves.  There  is  no 
wear  and  no  mere  fraying  and  breaking  of  cable.  The  firm  also 
showed  a  new  feature  in  its  roller  tip  fixtures,  which  it  makes 
with  an  adjustable  arrangement  to  meet  any  possible  variation  in 

width  of  window.  On  the  first  of  July  this  company's  factory  was burned,  but  it  is  now  in  larger  and  better  quarters,  and,  with  a 
large  addition  of  new  machinery,-  is  better  equipped  than  ever  for 
turning  out  orders.  Among  a  number  of  recent  orders  that  have 
been  given  this  firm  are  102  cars  for  Chicago  City  Railway  Com- 

pany, 80  cars  for  Brooklyn  Heights,  20  cars  for  Cleveland  City 
Railway,  the  new  cars  for  Toledo  Traction  Company,  Chicago  and 
Milwaukee  Electric  Railway,  Ottawa  Street  Railway  Company, 
Van  Brunt  and  Erie  Street  Railroad  and  Elyria  Street  Railway 

Company.  W.  H.  Forsyth,  with  the  firm's  Eastern  representative, 
George  E.  Pratt,  were  in  charge  of  the  exhibit. 

THE  CONSOLIDATED  CAR  HEATING  COMPANY,  of 
Albany,  N.  Y.,  made  an  attractive  display  of  its  regular  line  of 
street  railway  heaters,  two  of  the  heaters  exhibited  having  been  in 
use  on  the  cars  of  the  Albany  Railway  since  1893.  These  early 
styles  are  very  similar  to  the  regular  type  that  the  Consolidated 
Car  Heating  Company  is  now  making,  and  are  in  nearly  as  good 
condition  as  when  first  installed.  An  interesting  experiment  was 
recently  tried  with  these  heaters  to  determine  just  what  degree 
of  efficacy,  if  any,  they  had  lost.  The  two  old  heaters  were  con- 

nected up  and  two  new  ones  were  also  connected  up  under  exactly 
the  same  conditions,  when  it  was  found  that  the  heaters  that  had 
been  in  use  for  five  years  consumed  no  more  current  than  the  new 
ones.    The  Consolidated  Car  Heating  Company  has  recently  de- 

ware  Company,  of  Cleveland,  Ohio,  and  attracted  much  attention. 
Those  who  prefer  to  purchase  segments  assembled  paid  greater 
attention  to  a  set  of  assembled  commutators,  which  formed  part 
of  the  exhibit  of  the  Frank  Ridlon  Company.  These  commutators 
were  of  various  types  used  in  practice. 

THE  TAYLOR  ELECTRIC  TRUCK  COMPANY,  of  Troy, 
N.  Y.,  exhibited  its  latest  design  of  7-ft.  wheel  base  truck  equipped 
with  an  equalizing  brake,  which  has  successfully  and  safely  held 
cars  on  grades  from  14J/2  to  15  per  cent.  This  is  being  demon- 

strated in  practice  on  the  Quebec  District  Railway.  The  company 
also  showed  a  single  truck  with  extension  trusses  for  long  open 
cars.  The  notable  feature  of  this  truck  is  that  it  does  not  have  to 
be  disturbed  or  the  trusses  removed  to  take  a  pair  of  wheels  out 
from  the  truck.  This  truck  will  successfully  carry  a  ten-bench 
open  car  without  any  teetering.  Another  special  truck  shown  was 
one  with  an  8-ft.  wheel  base,  which  has  been  in  successful  use  for 
three  years  on  curves  of  30  to  35  ft.  radius.  The  feature  of  this 
truck  is  that  it  is  extra  heavy,  and  it  is  designed  to  carry  the 
largest  single  truck  car  bodies.    In  the  line  of  double  trucks  the 

EXHIBIT  OF  TAYLOR  ELECTRIC  TRUCK  CO. EXHIBIT  OF  CONSOLIDATED  CAR  HEATING  CO. 

vised  a  new  form  of  heater  which  was  also  shown.  In  this  type 
two  coils  are  used,  the  advantage  of  this  arrangement  being  in  the 
fact  that  it  is  not  necessary  to  have  any  cold  heaters  in  a  car  when 
a  low  degree  of  temperature  is  desired.  The  increase  in  the  num- 

ber of  sales  of  the  Consolidated  heaters  is  shown  by  the  statement 
that  on  June  1,  1893,  there  were  but  360  of  these  heaters  in  opera- 

tion, and  on  Aug.  1,  1898,  there  were  31,396.  The  following  gentle- 
men represented  the  Consolidated  Car  Heating  Company  at  the 

convention:  J.  F.  McElroy,  consulting  engineer;  R.  P.  Scales,  of 
the  Chicago  office;  W.  P.  Cosper,  of  the  St.  Louis  office,  and  H. 
N.  Ransom,  of  New  York. 

CHARLES  N.  WOOD,  of  Boston,  had  probably  the  most  ex- 
tensive and  elaborate  exhibit  at  the  Convention.  As  is  well  known, 

he  represents  in  Boston  a  number  of  the  prominent  manufacturers 
of  street  railway  supplies,  and,  in  combination  with  them,  made 
an  exhibit  which  attracted  widespread  attention.  One  end  of  his 
space  was  given  up  to  the  exhibit  of  the  R.  D.  Nuttall  Company 
and  the  other  end  to  that  of  the  International  Register  Company, 
both  of  which  are  described  elsewhere.  In  addition,  Mr.  Wood, 
as  representative  of  the  American  Heating  Corporation,  showed  a 
set  of  the  well-known  heaters  that  this  company  manufactures  for 
ordinary  domestic  service  and  also  for  use  on  street1  cars.  Another 
object  which  attracted  universal  interest  was  a  patent  trolley  pole 
catcher  of  Wilson-Thomson  &  Co.,  of  Brooklyn.  A  trolley  pole 
of  the  standard  size  equipped  with  this  catcher  was  shown  in 
actual  service  and  many  favorable  comments  were  passed  on  the 
certainty  with  which  the  device  caught  the  pole  when  it  was 
snapped  up  by  the  spring.  Adjoining  this  pole  was  a  panel  con- 

taining an  extensive  line  of  drop  forged  commutator  segments. 
These  are  manufactured  by  the  Van  Wagoner  &  Williams  Hard- 

company  showed  a  set  of  Empire  State  radial  trucks,  arranged  to 
receive  two  or  four  motors  per  car.  These  trucks  were  connected 
complete  with  brake,  ready  for  service.  A  special  design  of  swing 
motion  truck  with  equalizer  bar,  designed  on  the  steam  railway 
principle,  was  also  shown.  The  swing  motion  was  arranged  so  as 
to  relieve  any  shock  incurred  in  running  short  curves  at  a  high 
rate  of  speed.  The  exhibit  attracted  considerable  attention  from 
delegates,  and  the  merits  of  the  different  trucks  were  explained  by 
John  Taylor,  manager  of  the  company;  G.  A.  Tupper  and  Robert Kasson. 

THE  CHRISTENSEN  ENGINEERING  COMPANY,  of 
Milwaukee,  exhibited  its  air  brake  apparatus  as  follows:  One  No. 
i  compressor  of  11  cubic  ft.  free  air  capacity  per  minute,  operating- 
one  7-in.  brake  cylinder  through  straight  air  valves,  the  pressure 
being  controlled  by  an  automatic  controller  set  to  carry  a  pressure 
between  60  and  70  lbs.;  one  No.  2  independent  motor  compressor 
of  20  cubic  ft.  free  air  compact  per  minute,  operating  through 

straight  air  engineer's  valve,  three  7-in.  brake  cylinders;  one  No. 
4  independent  motor  compressor,  47.6  cubic  ft.  free  air  capacity 

per  minute,  operating  through  automatic  engineer's  valve,  two 
10-in.  brake  cylinders.  The  company  issued  as  a  souvenir  a  hand- 

some pamphlets  made  up  of  engravings  from  photographs  of  sys- 
tems where  its  compressors  are  in  use,  and  fac  simile  letters  from 

the  users;  some  of  these  were  from  the  Brockton  (Mass.)  Street 
Railway  Company,  Ncwpaltz  &  Wallkill  Valley  Railroad  Com- 

pany, the  Fox  River  Valley  Electric  Railroad  Company,  the  Chi- 
cago Suburban  Railroad  Company,  the  South  Side  Elevated  Rail- 
road Company,  Chicago,  Baltimore  &  Ohio,  Cripple  Creek  Dis- 

trict Railway,  Union  Traction  Company,  Anderson,  Ind.;  Niagara 
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Falls  &  Lewiston,  and  others.  The  cars  which  carried  the  con- 
vention goers  to  the  clam-bake  at  Nantasket  Beach  were  also 

equipped  with  this  company's  system.  The  representatives  pres- ent were  S.  W.  Watkins,  N.  A.  Christensen,  F.  C.  Randall  and 
VV.  J.  Davidson. 

THE  SPRINGFIELD  MANUFACTURING  COMPANY, 
of  Bridgeport,  Conn.,  manufactures  a  large  and  varied  line  of 
grinding  machinery.  It  exhibited  at  Boston  its  car  wheel  grinder, 
which  is  constructed  to  grind  wheels  on  or  off  the  axles,  as  occa- 

sion may  require.  After  an  experience  in  building  grinding  ma- 
chinery of  over  fifteen  years  the  company  claims  that  too  much 

Brown  has  made  an  extended  study  of  the  subject  of  bonds,  and 
his  plastic  bond  is  well  known.  Plastic  material  was  arranged  in 
the  form  of  letters  on  the  top  of  the  glass  case  covering  his  ex- 

hibit, giving  delegates  an  opportunity  of  handling  it.  He  also  had 
samples  of  all  the  different  types  of  plastic  bonds  manufactured 

by  him,  as  well  as  angle  plates  taken  after  two  or  three  years' service  to  show  the  permanent  character  of  the  plastic  material. 
In  one  corner  of  the  exhibit  was  a  hand-power  flexible  shaft 

grinder  used  by  persons  employing  Mr.  Brown's  bonds  for  clean- ing the  rail  before  attaching  the  bond.  This  accomplishes  in 

some  two  seconds'  time  what  would  take  a  very  much  longer 
time  with  a  file.    It  is  interesting  to  know  that  this  plastic  ma- 

EXHIBIT  OF  INTERNATIONAL  REGISTER  CO. EXHIBIT  OF  FORSYTH   BROS.  CO. 

EXHIBITS  OF  CHAS.  N.   WOOD  AND  R.   D.   NUTTALL  CO. 

terial  has  not  only  been  found  of  value  for  bonding  rails,  but  also 
as  a  substitute  for  solder  in  making  special  connections.  Thus  the 
Bell  Telephone  Company,  of  Chicago,  is  using  it  exclusively  in 
making  contacts  in  special  connections,  believing  it  to  be  more 
reliable  for  the  purpose  than  any  other  material.  Mr.  Brown  had 
on  exhibit  a  number  of  high  testimonials  from  users  of  the  bond, 
including  the  Paterson  Railway  Company,  Niagara  Falls  &  Lew- 

iston Railway,  and  others,  and  as  a  souvenir,  presented  his  vis- 
itors with  a  fac  simile  of  $1,000  first  mortgage  bond  of  the  Up-to- 

Date  Street  Railway  Company,  with  coupons  of  $20  each,  being 
six  months'  saving  of  running  expenses  due  to  the  use  of  plastic 
bond  on  400  ft.  of  track. 
THE  JOHN  F.  OHMER  REGISTER  COMPANY  had 

one  of  the  most  interesting  exhibits  at  the  Convention,  which 
consisted  of  its  fare  register,  illustrated  and  described  in  the  last 
issue  of  the  Street  Railway  Journal.  The  register  shown  will 
record  ten  different  kinds  of  fares,  but  was  mounted  for  eight,  and 
was  arranged  to  record  three  different  classes  of  tickets,  three  dif- 

ferent classes  of  fares,  transfers  collected  and  transfers  issued.  The 
register  is  made  in  three  sizes.    The  smallest  size  is  designed  to 

care  cannot  be  taken  to  avoid  emery  dust  111  the  bearings.  On 
that  account  the  company  manufactures  its  entire  line  of  grinders 
with  dust  proof  collars,  and  claims  that  it  is  much  more  preferable 
to  grind  the  wheels  dismounted  than  on  the  car.  The  machine  ex- 

hibited was  a  solid  machine,  weighing  7000  lbs.  It  consisted  or 
one  solid  base  with  tread  and  tail  stock,  and  two  compound  slide 
rests,  each  having  the  Springfield  pot  chuck  and  emery  rim.  By 
the  use  of  this  chuck,  it  is  claimed,  much  better  results  are  ob- 

tained, from  the  fact  that  the  same  cutting  speed  is  maintained 
throughout  the  life  of  the  wheel,  while  when  the  grinding  is  done 
on  the  face  of  a  regular  wheel,  as  the  wheel  wears  away  and  be- 

comes smaller  the  cutting  speed  diminishes,  and  the  work  ac- 
complished diminishes  in  proportion.  The  company  also  claims 

that  by  having  the  wheel  shaft  and  centers  on  one  solid  base  more 
accurate  work  can  be  obtained  than  in  any  other  manner.  In  this 
machine  the  claim  is  also  made  that  solidity  is  the  prime  factor 
in  any  grinding.  The  exhibit  was  in  charge  of  G.  W.  Jackman, 
general  manager,  and  Geo.  E.  Martin,  mechanical  engineer. 
HAROLD  P.  BROWN,  of  New  York,  had,  as  usual,  an 

attractive  exhibit  of  the  Edison-Brown  plastic  rail  bond.  Mr. 
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register  from  three  to  six  fares,  the  second  from  six  to  ten  fares, 
and  the  third  from  nine  to  sixteen  fares.  It  might  be  thought  by 
one  Unfamiliar  with  the  register  that  it  might  be  difficult  to  ring 
ii])  various  fares  quickly,  but  Mr.  Ohmer  showed  that  this  is  a 
mistake,  and  that  it  was  easily  possible  to  ring  up  the  different 
fares  as  rapidly  as  they  could  be  collected.  Another  interesting 
statement  made  by  Mr.  Ohmer  was  that  he  would  guarantee  to 
keep  office  records  for  a  road  of  fifty  cars,  using  the  register  at 
one-fifth  the  present  cost  when  using  the  ordinary  register.  This 
is  possible  by  the  recording  feature  of  the  register,  as  it  keeps 
track  entirely  of  all  classes  of  fares  registered  on  each  trip,  while 
relieving  the  conductor  entirely  of  this  work  and  the  office  of 

checking  up  the  conductor's  report.  The  register  is  equally 
adapted  to  double  truck  cars,  and  can  be  rung  from  either  side  of 
a  single  deck  or  either  deck  of  a  double  deck  car.  It  was  con- 

stantly surrounded  by  interested  delegates,  who  expressed  them 

side  is  operated  with  cords.  Both  these  machines  have  black 
dials  with  white  figures  and  gold  lettering,  which,  with  the  antique 
copper  case,  gives  the  register  an  elegant  appearance.  On  the 
other  side  oi  the  exhibition  board  was  shown  the  double  register 
as  used  by  the  Milwaukee  Electric  Railway  &  Light  Company, 
with  which  the  entire  system  is  rapidly  being  equipped.  The  dial 
is  of  satin  finished,  pure  aluminum,  which  has  been  a  distinctive 
feature  of  the  International  machines  in  the  past.  This  register  is 
operated  by  two  cords.  Single  registers,  as  used  on  the  entire 
system  of  the  Capital  Traction  Company,  of  Washington,  D.  C, 
were  also  shown.  At  one  en  '  of  the  car  of  this  road  a  register 
with  the  inscription  "Tickets"  is  used,  and  at  the  other  end  one 
marked  "cash  fares."    The  exhibit  was  well  attended. 
THE  MEAKER  MANUFACTURING  COMPANY,  of  North 

Chicago,  is  a  name  long  connected  with  the  street  railway  busi- 

EXHIBIT  OF  CHRISTENSEN  ENGINEERING  CO. EXHIBIT  OF  SPRINGFIELD  MFG.  CO. 

EXHIBIT  OF  MEAKER  MFG.  CO. 

selves  in  the  highest  terms  as  to  the  value  of  the  invention.  The 
company  was  represented  by  John  F.  Ohmer  and  Edwin  Everett. 

THE  INTERNATIONAL  REGISTER  COMPANY,  of  Chi- 
cago, 111.,  exhibited  standard  types  of  its  single  and  double  car  reg- 

isters; also  the  Pratt  portable  register,  largely  used  throughout 
the  West.  The  double  register  made  by  the  company  is  now  in 
great  demand,  the  factory  being  much  behind  on  orders  for  it, 
even  after  the  pressure  for  summer  equipment  is  over.  Several 
different  dials  and  operating  arrangements  for  this  machine  were 
shown,  conveniently  arranged  for  operation,  on  a  handsomely 
designed  board.  Among  them  were  those  used  by  the  Brooklyn 
Heights  Railroad  Company,  of  Brooklyn,  N.  Y.,  registering  cash 
fares  and  transfers  from  a  single  rod  in  closed  cars,  or  a  rod  on 
each  side  in  open  cars;  also  the  type  of  machine  used  on  the  East 
Boston  cars  of  the  Boston  Elevated  Railway  Company,  in  which 
the  transfer  or  "free"  side  is  operated  with  rods,  and  the  "cash" 

EXHIBIT  OF  JOHNSON  CO. 

ness,  and  the  company's  exhibit  received  a  great  deal  01  attention. 
The  company's  booth,  well  carpeted  and  decorated  in  the  national colors,  was  one  of  the  most  handsome  at  the  convention,  but  what 
attracted  most  attention  was  the  new  register  which  Mr.  Meaker 
has  just  brought  out.  Quoting  from  the  elegant  new  catalogue 
some  of  the  claims  for  the  superiority  of  this  new  register  are  as 
follows:  "Nearly  twenty  years  of  experience  and  a  careful  study 
of  the  requirements  of  the  service  have  enabled  us  to  incorporate 
in  these  registers  all  essential  features,  and,  in  addition,  a  number 
of  ideas  which  are  entirely  new.  Our  factory,  equipped  with  spe- 

cial machinery,  largely  automatic,  makes  it  possible  for  us  to  pro- 
duce registers  in  larger  quantities  and.  quality  considered, 

cheaper  than  any  one  else."  These  new  registers  are  practically w  ithout  springs,  only  three  being  used.  All  motions  are  positive, 
absolute  and  beyond  question,  and  the  number  of  parts  has  been 
reduced  to  a  minimum.  A  new  departure  is  a  combination  of  let- 

ters with  figures,  the  former  so  arranged  that  they  may  be  changed.. 
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like  a  combination  lock,  making  it  impossible  for  any  one  not 
instructed  to  read  the  register.  This  is  an  additional  check  on  the 
conductor;  enables  the  checking  of  the  bookkeeping  of  the  office 
as  well,  and  shuts  out  the  general  public  from  a  knowledge  of  the 
company's  business..  The  four  figures  employed,  with  a  capacity  of 
10,000,  are  sufficient  for  daily  use.  Cumbersome  numbers  in 
bookkeeping  are  thus  avoided,  but  all  the  advantages  of  a  large 
totalizer  are  retained.  A  complete  description  of  the  new  register, 
with  illustrations,  will  appear  in  the  Street  Railway  Journal 
at  a  later  date.  The  representatives  of  the  company  present  were 
J.  W.  Meaker,  president,  and  George  Bean,  vice-president  of  the 
company. 

THE  JOHNSON  COMPANY,  of  Lorain,  Ohio,  and  Johns- 
town, Pa.,  occupied  a  large  space  in  the  basement  and  were  well 

represented  by  Daniel  Coolidge,  president,  and  H.  C.  Evans,  of 
New  York;  W.  W.  Kingston,  of  Atlanta;  R.  Clitz,  of  Boston,  and 
J  A.  Rutherford  and  W.  R.  Hamlen,  of  the  motor  department  at 
Johnstown.    The  rail  exhibit  was  a  particularly  interesting  one 

parts.  From  the  nature  of  the  questions  asked  by  the  large  num- 
ber of  visitors  to  the  Johnson  space,  it  was  evident  that  more 

interest  was  manifested,  with  the  view  to  obtaining  direct  informa- 
tion relative  to  motors  and  controllers,  than  at  any  previous  con- 

vention, and,  this  being  the  case,  the  representatives  of  the  com- 
pany, were  always  ready  and  willing  to  make  full  explanations 

regarding  what  was  on  exhibition.  A  novel  feature  was  the  in- 
terest displayed  by  the  motormen  from  the  Boston  roads,  who 

were  present  in  large  numbers,  examining  and  operating  the  con- 
trollers, which  they  pronounced  very  satisfactory. 

THE  BIBBER-WHITE  COMPANY,  of  Boston,  Mass.,  had 
a  very  popular  exhibit  located  near  the  center  of  the  hall  in  a 
corner  space.  The  two  back  walls  were  fitted  up  with  a  complete 

line  of  samples,  representing  goods  of  this  company's  manufacture, 
and  also  "Cutter"  circuit  breakers,  Forest  City  bonds  and  seg- 

ments, New  Haven  fare  registers,  Hope  double  and  single  pole 
quick  break  switches,  for  which  the  Bibber-White  Company  is 
agent.    Line  material  was  shown  manufactured  in  several  different 

EXHIBIT  OF  BARNEY  &  SMITH  CAR  CO. PART  OF  EXHIBIT  OF  HAROLD  P.  BROWN 

EXHIBIT  OF   BIBBER-WHITE  CO. EXHIBIT  OF   PECKHAM  TRUCK  CO. 

and  included  a  solid  steel  steam  and  street  railroad  crossing  made 
out  of  rolled  billets,  shaped  and  electrically  welded  together;  also 
a  Pennsylvania  Railroad  standard  steam  and  street  railroad  cross- 

ing showing  heavy  forged  knees  to  hold  the  parts  together;  also 
a  Q-in.  girder,  standard  single  track  crossing  and  a  9-in.  crossing 
of  guaranteed  work;  also  a  variety  of  tongue  switches,  mates, 
curve  crossings,  etc.  The  street  railway  motors  exhibited  in  the 
space  of  the  Johnson  Company,  comprised  double  equipments  of 
25,  30  and  35  h.p.  motors.  The  latter  two  sizes  were  mounted  on 
Du  Pont  trucks  and  were  operated  when  desired.  The  requests 
made  to  have  the  motors  move  were  many,  in  order  that  the  new 
type  controllers,  to  which  connection  was  made,  might  be  minutely 
inspected.  The  fact  that  no  unfavorable  criticisms  were  heard 
indicated  that  those  who  were  interested  and  examined  the  motors 
and  controllers  were  strongly  impressed  with  the  apparatus  on 
exhibition.  The  35  h.p.  motors  were  mounted  on  supports  with 
the  pole  pieces  raised  and  lowered  to  show  the  accessibility  to  the 

patterns,  the  cap  and  cone  pattern  being  finished  up  in  both  japan 
and  galvanized;  the  insulated  bolt  pattern  finished  up  in  bronze, 
japan,  galvanized  and  agatized.  This  agatized  material  is  some- 

thing entirely  new  to  the  trade,  and  attracted  a  great  deal  of  atten- 
tion. By  using  this  material  a  double  insulation  is  secured,  for 

the  agate  in  itself  is  a  perfect  non-conductor.  It  is  also  impossible 
to  wear  off  or  rust.  The  company  is  also  placing  on  the  market 
a  corrugated  steel  trolley  pole.  The  object  of  the  corrugation  is 
to  secure  greater  strength  and  less  weight.  That  this  point  is 
obtained  is  clearly  proven  by  a  series  of  tests  recently  made  at  the 
Watertown  Arsenal,  where  both  transverse  and  compression 
tests  showed  greatly  in  favor  of  a  corrugated  tubing.  The  sou- 

venir, which  was  given  away  to  the  trade,  was  an  aluminum  pen- 
holder, which  represented  the  company's  seamless  cold-drawn 

corrugated  trolley  pole.  The  souvenir  was  complete  with  harp 
and  wheel.  The  latter  was  of  rubber,  to  be  used  as  an  ink  eraser. 
The  company  also  had  on  exhibition    a   phonograph  machine, 



October,  1898.] STREET  RAILWAY  JOURNAL. 

which  attracted  a  great  deal  of  attention,  and  was  heard  all  over 
the  hall.  A  large  illuminated  sign  over  the  booth  was  also 
attractive.  The  two  side  railings  to  the  space  were  made  of  cross 
arms  complete,  with  braces,  pins  and  glass  insulators.  On  each 
side  of  the  entrance  was  an  octagonal  pole,  and  on  each  pole  were 
attached  the  different  styles  of  bracket  arms  manufactured  by  the 
company.  The  exhibit  was  in  charge  of  H.  W.  Smith,  the  man- 

ager of  the  company's  railway  department.  He  was  assisted  by 
Chas.  E.  Bibber,  president;  E.  L.  Brown,  treasurer;  Thos.  H. 
Bibber,  general  manager;  David  W.  Dunn,  Chas.  F.  White  and 
Chauncey  Hight. 

THE  BARNEY  &  SMITH  CAR  COMPANY,  of  Dayton, 

Ohio,  exhibited  three  trucks,  as  follows:  One  class  "G"  standard street  car  truck  with  6  ft.  6  in.  wheel  base,  4  ft.  814  in.  gage  and 
mounted  on  33  in.  machined  electric  car  wheels.  These  trucks  are 
so  arranged  that  they  can  be  adapted  to  any  kind  of  motor  and  all 
kinds  of  cars  requiring  single  trucks.  The  arrangement  of  the 
frame,  with  the  long  spring  bases  and  the  equalizing  end  springs, 
gives  steadiness  and  overcomes  the  pitching  and  oscillating  mo- 

tion so  objectionable  in  single  truck  cars  and  produces  an  easy 

riding  truck.  Also  shown  was  one  of  class  "C"  maximum  trac- 
tion trucks,  which  is  designed  to  give  the  greatest  amount  of  trac- 

PART  OF  EXHIBIT  OF  E.  P.  MORRIS  AND  STERLING  ARC  LAMP  CO. 

tion,  with  two  motors  for  double  truck,  long  cars.  It  is  claimed 
for  this  truck  that  75  per  cent  more  traction  is  obtained  on  a 
straight  track  and  60  per  cent  more  on  a  curve  than  with  the  ordi- 

nary double  truck.  The  pivot  point  of  the  truck  is  directly  over  the 
center  of  the  large  axle.  The  combination  spring  movement  over 
the  large  journal  box  gives  a  uniform  and  easy  movement  to  the 
body  of  the  car.  These  trucks  are  in  use  in  a  number  of  the  large 
cities  and  are  giving  excellent  satisfaction.  The  amount  of  repairs 
on  this  truck  is  reduced  to  a  minimum.  The  company  also  exhib- 

ited one  of  its  class  "H"  double  suburban  motor  trucks,  which 
is  so  constructed  that  it  can  be  made  with  any  desired  wheel  base 
and  for  any  style  of  motor.  This  is  what  is  called  a  center  bearing 
truck;  the  weight  of  the  body  is  carried  on  ihe  center  plate  located 
midway  between  the  wheels.  A  slight  clearance  is  allowed  be- 

tween the  body  and  truck  side  bearing  so  as  to  allow  the  truck  to 
swivel  freely.  The  truck  side  bearing  is  provided  with  oil  cham- 

bers for  lubrication.  The  combination  spring  used  on  this  truck 
gives  an  easy  and  uniform  motion  of  the  body  equal  to  that  of  the 
standard  swing  motion  trucks  used  in  steam  railway  service.  The 
side  plates  are  made  of  soft  steel,  the  brakes  are  inside  hung, 
thereby  avoiding  the  chattering  so  objectionable  to  brakes  of  the 
old  style.  The  brake  hangers  are  so  arranged  that  all  the  wear  of 
the  brake  can  be  taken  up.  The  sample  truck  had  a  wheel  base  of 
5  ft.  10  in.  and  was  built  with  a  4  ft.  8j<2  in.  gage  and  mounted  on 
33  in.  double  plate  machine  wheels.  The  company  was  repre- 

sented by  H.  Tessyman  and  H.  M.  Esterbrook. 

THE  PECKHAM  TRUCK  COMPANY,  of  New  York,  had 
probably  the  most  elaborate  exhibit  of  any  company  at  the  Con- 

vention. It  consisted  of  the  entire  system  01  Peckham  single  and 
double  trucks.  The  single  trucks  have  been  in  use  so  long  and 
have  established  such  a  high  reputation  in  street  railway  service 
that  street  railway  managers  in  general  are  very  familiar  with  their 
characteristics.  This  series  of  trucks  is  now  complete,  and  in- 

cludes trucks  adapted  for  all  classes  of  work  for  which  a  single 
truck  is  adaptable.  The  users  of  these  trucks  include  the  most 
prominent  railways  of  the  country,  all  of  whom  speak  in  the 

highest  terms  of  the  great  strength  and  easy  riding  qualities  of  the 
truck,  together  with  the  low  cost  of  maintenance.  Some  of  the 
double  trucks  shown  by  Mr.  Peckham  this  year  were  new,  and 
the  fact  that  he  is  now  in  a  position  to  supply  double  trucks  for 
any  character  of  service  made  the  exhibit  particularly  interesting, 
and  both  styles  were  very  carefully  examined  by  the  attending 
managers.  Mr.  Peckham  does  not  believe  that  the  same  truck  is 
suitable  for  all  classes  of  work,  but  believes  in  selecting  for  use 
the  character  of  truck  best  adapted  to  the  service.  For  this 
reason  he  has  completed  his  line  of  double  trucks  shown  a  year 
ago  by  several  other  forms,  so  that  he  is  now  in  a  position  to  sup- 

ply railway  managers  with  a  light  or  heavy  truck,  a  flexible  or  a 
swing  bolster,  a  short  wheel  base  or  a  long  wheel  base  truck  and 
an  ordinary  double,  or  maximum  traction,  truck.  As  a  souvenir, 
Mr.  Peckham  presented  delegates  with  an  exceedingly  tasteful 
pocket  memorandum  and  card  case  in  white  leather,  and  no  other 
souvenir  was  in  greater  demand.  He  also  presented  a  series  of 
very  tasteful  catalogues  descriptive  of  his  apparatus.  The  repre- 

sentatives of  the  company  present  at  the  Convention  were  E. 
Peckham,  New  York;  J.  A.  Hanna  and  W.  H.  Gray,  of  Chicago; 
A.  W.  Field,  of  Boston;  E.  G.  Long,  G.  H.  Bowers  and  W.  C. 
Rogers,  of  New  York.  The  Peckham  Truck  Company  occupied 
as  its  headquarters  at  the  Convention  a  large  parlor  in  the  Hotel 

EXHIBIT  OF  STERLING  SUPPLY  AND  MFG.  CO. 

Brunswick,  where  visitors  were  made  welcome.  The  company 
had  on  exhibit  here  large-sized  models  of  its  various  types  of 
trucks,  and  showed  to  excellent  advantage  the  character  of  con- 

struction. These  models  were  made  of  aluminum  and  were  per- 
fect reproductions  of  every  detail  of  manufacture  of  the  large 

trucks  themselves.  They  received  the  careful  attention  of  a  large 
number  of  delegates. 

THE  FALK  MANUFACTURING  COMPANY  was  ably  rep- 
resented by  E.  A.  Wurster,  secretary  and  treasurer;  G.  C.  Smith, 

chief  engineer,  and  Henry  L.  Prater,  general  sales  agent.  The 
company  this  year  exhibited  a  number  of  its  joints  which  have 
ben  in  service  for  the  past  four  years  on  different  roads  through- 

out the  country.  The  condition  of  these  joints  proved  that  traffic 
under  a  headway  of  half  a  minute  did  not  affect  the  rail  at  the 
joint  any  more  than  at  the  center.  This  company  also  exhibited 
the  results  of  several  tests  made  by  different  engineers,  proving 
conclusively  that  bonding  of  the  track  is  unnecessary  where  the 
Falk  cast  welded  rail  joint  is  used.  As  a  souvenir,  the  company 

gave  out  a  handsomely  printed  catalogue,  entitled  'After  Four 
Years  of  Service."  This  stated  some  very  pointed  facts  about  the 
Falk  cast  welded  joint,  among  which  were  the  following:  "744 
joints  were  made  on  new  rail  on  Capt.  McCulloch's  road  in  St. Louis,  and  of  these  but  three  broke  the  first  winter,  all  of  the 
others  being  still  in  use  at  this  time,  four  years  after  the  work  was 
done;"  "The  cast  welded  joint  made  according  to  the  best  mode 
of  the  art,  as  practiced  by  the  Falk  Manufacturing  Company,  pro- 

vides less  resistance  than  that  of  the  rail  itself,  and  its  value  to 
any  electric  railway  as  a  bond  depends  upon  the  number  of  cop- 

per bonds  that  such  company  would  require,  in  order  to  provide  a 

proper  return  circuit,  if  the  Falk  joint  were  not  used,"  and  "The cast  welded  rail  joint  was  invented,  developed  and  patented  by  the 
Falk  Manufacturing  Company.  Every  detail  of  the  work,  every 
machine  and  tool  is  the  product  of  constant  expenditure  of  money 
and  study  by  this  company.  In  order  to  protect  ourselves,  we 
have  brought  suit  for  infringement  of  our  patents  Nos.  515,040 
and  587,718,  and  we  feel  confident,  from  the  testimony  already 
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taken,  that  the  results  will  be  favorable  to  us,  and  our  right  to  this 

invention  will  be  affirmed."  Throughout  the  exhibit  hall  were numerous  cards  calling  attention  to  the  Falk  exhibit,  and  these 
resulted  in  making  it  one  of  the  most  conspicuous  there.  All 
the  representatives  of  the  company  were  very  much  in  evidence, 
both  at  the  Convention  and  hotels,  and  were  evidently  received 
with  a  glad  hand  by  street  railway  men.  The  company  also  exhib- 

ited an  automotoneer  just  brought  out  by  them,  and  tested  by  the 
Chicago  City  Railway  Company,  which  test  shows  in  dollars  and 
cents  the  saving  accruing  by  its  use.  This  device  can  be  easily 
applied,  and  was  taken  up  by  street  railway  men  with  a  great  deal 
of  interest. 

THE  STERLING  SUPPLY  &  MANUFACTURING  COM- 
PANY was  represented  by  John  H.  Carson,  president:  F.  A.  Mor- 

rell  and  L.  P.  Nelson,  and  its  exhibit  was  largely  visited  during 
the  progress  of  the  convention.  The  company  has  engaged  ex- 

tensively in  the  manufacture  of  street  railway  supplies,  and  each 
branch  of  its  business  was  fully  represented.  The  object  which 
attracted  most  attention  at  the  exhibit  was  undoubtedly  a  new 
double  register  just  put  on  the  market.    This  register  is  designed 

EXHIBIT  OF  WESTINGHOUSE  MFG.  ELECTRIC  CO. 

to  record  both  cash  and  transfers  and  is  really  two  distinct  regis- 
ters enclosed  in  the  same  case.  It  is  finely  constructed  throughout 

of  steel,  and  of  the  high  character  of  construction  which  has  given 
the  Sterling  apparatus  its  substantial  reputation.  The  register 
can  be  worked  either  by  one  rod  with  a  push  and  pull  move- 

ment, or  by  two  rods  or  straps.  It  i«  equipped  with  two  bells  of 
different  sound  so  that  the  record  of  one  set  of  fares  cannot  be 
confused  with  the  other.  The  register  was  shown  both  closed 
and  open  to  give  managers  an  opportunity  of  inspecting  the  char- 

acter of  workmanship  contained  within  the  case.  Those  who  ex- 
amined its  interior  construction  noticed  that  it  was  on  quite  a 

different  principle  than  other  registers  on  the  market.  The 
mechanism  can  be  enclosed  in  either  a  round  or  square  case  as 
managers  may  prefer.  Altogether  the  company  exhibited  five 
registers.  Besides  the  double  register,  it  showed  a  new  dial  01 
clock-faced  register  in  both  polished  and  oxydized  brass  cases; 
also,  a  standard  style  No.  I  numeral  and  No.  3  dial  register.  Ad- 

joining the  register  exhibit  was  one  of  brakes.  The  Sterling 
safety  brake  is  extensively  known,  being  in  use  on  the  Broadway 
cars  of  the  Metropolitan  Street  Railway  Company,  and  on  several 
other  important  roads.  The  brake  was  mounted  on  a  platform 
so  that  its  construction  and  operation  could  be  readily  understood. 
The  company  also  showed  its  standard  sand  box  and  fender,  and 
a  full  line  of  overhead  appliances  and  insulation  material.  The  ap- 

pliances made  an  extensive  display,  and  were  most  tastefully  ar- 
ranged. The  company  also  showed  a  line  of  drop-forged  com- 

mutator segments  and  car  and  register  trimmings,  and  among  its 
overhead  appliances  was  shown  a  patent  insulated  overhead  cross- 

ing. As  a  souvenir  the  company  gave  a  sterling  silver  pencil  in 
the  form  of  a  13-in.  gun.  The  company's  button  was  also  worn 
by  everybody:  it  showed  the  Sterling  register,  some  representing the  numeral  and  others  the  dial  register. 
ELMER  P.  MORRIS,  of  New  York,  had.  as  usual,  one  of  the 

most  extenS1ve  exhibits  and  probably  one  of  the  most  popular. 
Mr.  Morris's  position,  as  agent  of  a  large  number  of  companies, enabled  him  to  make  an  exhibit  both  elaborate  and  effective. 

Commencing  at  the  end  nearest  Huntington  Avenue,  the  first  ap- 
paratus which  attracted  the  eye  was  a  line  of  gears  and  pinions 

made  by  the  Simonds  Manufacturing  Company,  of  which  Mr. 
Morris  is  agent.  The  apparatus  of  this  company  has  established 
an  excellent  reputation  for  durability,  and  the  exhibit  was  exam- 

ined with  interest  by  the  delegates  and  others  present.  Adjoin- 
ing this  was  a  full  line  of  metals  of  the  Ajax  Metal  Company,  and 

adjoining  this  were  three  oil  filters  manufactured  by  the  Kosmic 
Oil  Filter  Company.  In  front  of  the  Morris  exhibit  were  ten 
drawn  steel  trolley  poles,  arranged  vertically,  and  manufactured  by 
the  Pittsburgh  Steel  Trolley  Pole  Company.  Close  to  these  were 
eight  standard  poles,  from  4  ins.  to  8  ins.  in  diameter  and  30  ft. 
long,  made  by  the  Electric  Railway  Equipment  Company.  These 
poles  had  an  aggregate  weight  of  70,000  lbs.,  from  which  an  idea 
can  be  obtained  of  the  elaborate  character  of  Mr.  Morris's  ex- 

hibit. With  the  poles  was  shown  a  complete  line  of  flexible  and 
rigid  brackets,  both  ornamental  and  plain,  also  made  by  the  Elec- 

tric Railway  Equipment  Company,  as  well  as  a  complete  line  of 
overhead  material  and  car  trimmings.  This  was  claimed  to  be  the 
most  complete  line  of  pole  fittings  ever  produced.  In  the  way  of 
lightning  arresters.  Mr.  Morris  showed  the  Garton-Daniels  type. 

EXHIBIT  OF  FALK  MFG.  CO. 

and  for  rail  bonds  he  exhibited  Forest  City  and  Harrington  rail 
bonds,  for  both  of  which  he  is  agent.  Another  interesting  portion 
of  the  exhibit  was  that  devoted  to  the  Sterling  railroad  inclosed 
arc  lamps.  These  were  operated  five  in  series  on  a  500-volt  circuit. 
Also  shown  were  a  lamp  for  alternating  current,  one  for  direct 
current,  and  constant  potential  and  constant  current,  seven  differ- 

ent kinds  of  lamp  altogether  being  shown,  grouped  together.  In 
the  exhibit  of  the  Keystone  Electrical  Instrument  Company,  for 
which  Mr.  Morris  is  also  agent,  a  set  of  switchboard  instruments 
of  different  types  were  shown.  These  were  mounted  on  a  model 
of  a  railway  switchboard,  made  up  of  feeder  and  generator  panels 
and  equipped  with  the  Keystone  instruments.  A  roof  garden 
with  coon  orchestra  and  a  Sterling  X-ray  exhibit,  which  was 
highly  popular,  completed  Mr.  Morris's  line  of  attractions.  Among those  present  in  charge  of  this  exhibit  were  Elmer  P.  Morris, 
John  Jackson,  R.  J.  Randolph,  C.  J.  Harrington,  J.  F.  Stevens, 
S.  H.  Harrington,  John  Dolph,  J.  V.  E.  Titus,  George  Wick, 
Samuel  Weaver,  Harlem  P.  Hess,  J.  H.  Speer  and  Rupert  Schaf- 
bauer. 

THE  J.  G.  BRILL  COMPANY  had  a  large  exhibit,  which 
contained  several  novelties,  while  displaying  a  line  of  its  standard 
manufactures.  The  most  striking  thing  exhibited  by  it  was  the 
Metropolitan  closed  car,  which  was  on  a  closed  flat  at  the  entrance 
to  the  building.  The  great  length  of  the  car  was  particularly  no- 

ticeable. It  was  28  ft.  in  the  body  and  37  ft.  2  ins.  over  all,  and 
had  a  seating  capacity  of  thirty-eight  persons.  This  is  the  type  of 
closed  car  which  the  Metropolitan  Road  has  adopted  for  all  of  its 
electric  lines.  The  car  was  mounted  upon  Eureka  maximum  trac- 

tion trucks.  It  was  finished  in  "ivory"  white  ash  and  had  spring 
roller  curtains  and  sash  with  metal  styles.  This  car  was  built  with 
a  truss  plank  on  each  side  and  had  window  trusses,  as  well  as  the 
longitudinal  tie  rods.  Both  features  add  greatly  to  the  strength 
and  stiffness  of  long  cars.  The  convertible  car  which  this  com- 

pany exhibited  is  intended  to  combine  all  the  advantages  of  a 
closed  or  box  car  with  those  of  the  usual  summer  car.  At  the 
same  time  it  is  designed  to  be  easily  and  quickly  converted  from 
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one  to  the  other.  As  shown  at  the  Convention,  the  car  appears  to 
be  easily  changed  from  one  open  to  closed.  The  operation  of  the 
parts  was  quite  easy,  and  only  a  few  minutes  were  required  to 
make  the  conversion  from  open  to  closed,  or  the  reverse.  Con- 

ductor and  motorman  working  together  would  probably  be  able 
to  make  the  change  in  three  or  four  minutes..  When  closed  the 
appearance  of  the  car  differed  in  minor  details  only  from  an  ordi- 

nary box  car.  When  open  it  seemed  to  be  an  open  car  of  the 
usual  style. 

One  interesting  feature  of  the  company's  exhibit  consisted  of 
four  full-sized  trucks.  There  was  one  Perfect,  or  No.  27,  truck-,  a 
Eureka  maximum  traction  truck,  an  Ideal  truck  No.  21-E,  and  a 
No.  27-G,  the  latter  a  modified  form  of  the  No.  27.  The  Perfect 
truck  is  one  with  which  most  of  the  readers  of  the  Journal  are 
familiar.  This  truck  during  the  year  has  been  applied  to  many 
new  lines  of  service.  The  easy  riding,  due  to  the  peculiar  arrange- 

ment of  the  equalizers  and  the  placing  of  springs  within  the  links, 
makes  the  truck  especially  applicable  to  electric  locomotives  which 
are  to  carry  a  passenger  car  body.  The  Eureka  truck  is  recom- 

mended not  only  for  heavy  city  traffic,  but  for  use  in  fast  suburban 
service,  where  it  has  been  found  very  satisfactory.    Its  points  of 
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advantage  are  that  it  carries  the  car  as  low  as  a  four-wheeled  true" 
and  with  a  single  motor  gives  great  tractive  power.  The  "Ideal  ' 
truck  exhibited,  known  also  as  the  No.  21-E,  is  of  a  type  intended 
for  four-wheeled  cars,  and  has  made  a  high  record  on  many  lines 
of  this  country.  The  last  truck  of  the  exhibit  was  the  No.  27-G. 
This  has  all  the  gpod  riding  qualities  of  the  Perfect  truck,  of  which 
it  is  a  modification,  toadapt  it  to  special  conditions.  The  princi- 

ples of  construction  are  the  same.  The  swinging  links,  containing 
springs  and  carrying  the  ends  of  the  equalizer,  are  not  changed, 
though  the  equalizer,  in  this  case,  takes  the  form  of  a  half  elliptic 
spring,  which  also  acts  as  a  body  spring.  This  construction 
makes  the  use  of  a  spring  plank  unnecessary.  The  journal  springs 
are  retained,  but  by  hanging  the  motors  outside  the  axles,  the 
wheel  base  can  be  shortened  to  4  ft.  This  also  enables  the  car 
body  to  be  brought  clown  eery  low,  while  the  shortest 
curves  can  be  passed  with  ease.  Curved  angie  iron 
end-pieces  enable  a  very  short  truck  side  to  be  used, 
and  at  the  same  time  make  a  very  strong  stiff  frame. 
Among  the  smaller  matters  which  were  contained  in 

the  exhibit  were  the  round  and  seat  panels.  This  im- 
provement consists  of  making  the  ends  of  open  car 

seats  round  and  then  having  the  upper  part  of  th ;  metal 
conform  to  the  curve.  This  improved  form  of  panel 
seems  to  have  had  its  value  recognized  everywhere.  It 
was  not  only  stronger,  but  was  more  easily  and  accu- 

rately fitted.  It  has  become  a  favorite  not  only  with 
passengers,  who  find  it  makes  open  cars  more  easy  of 
access,  but  with  car  builders  and  street  railway  men 
generally.  Dunning's  draw  bar,  by  means  of  a  pocket at  the  rear  and  a  latch  controlled  by  a  rod  at  the  front 
end  of  the  car,  enables  the  draw  head  to  be  thrust  back- 
so  as  to  have  the  whole  front  or  buffer  of  the  car  clear 
without  a  projection  beyond  it.  The  mechanism  is  ex- 

tremely simple,  consisting,  in  fact,  of  a  latch,  and  a 
rod  controlling  it.  The  Milieu  sign  was  another  novelty, both  simple  and  ingenious.  It  was  shown  on  the  Metro- 

politan car,  as  well  as  in  the  exhibit  itself.  It  is  the  invention  of 
Thomas  Millen,  the  general  master  mechanic  of  the  Metropolitan 
road,  of  New  York.  The  idea  is  to  provide  simple  means  for 
operating  box  signs  from  the  inside  of  the  car  or  from  beneath  the 
hood.  It  consists  of  a  pair  of  bevel  wheels  contained  in  a  casing at  the  end  of  the  sign.  To  one  of  the  wheels  the  sign  is  connected^ 
the  wheel  is,  in  fact,  mounted  on  the  axis  of  the  sign.    The  axis  of 

the  other  wheel  projects  downward  through  the  roof  of  the  car,  or 
the  hood,  and  terminates  in  a  hand  wheel,  which  is  marked  with 
letters  indicating  each  one  of  the  four  sides  of  the  box  sign.  By 
turning  the  wheel,  any  one  of  the  signs  can  be  brought  so  as  to 
face  outward.  The  signs  on  the  side  of  the  car  can  be  moved  from 
the  center  of  the  ear  inside;  those  on  the  hood  can  be  moved  with- 

out leaving  the  platform. 
The  new  Dedenda  gong  struck  most  street  railway  men  who 

saw  it  as  being  both  neat  and  efficient.  The  mechanism  consists 
of  a  treadle  and  weighed  hammer.  The  treadle  when  not  in  use 
can  be  locked  down,  so  that  the  gong  cannot  be  rung  by  accident, 
nor  by  the  jolting  of  the  car.  The  blow  is  delivered  after  the 
treadle  has  reached  its  lowest  point  and  when  the  hammer  is  en- 

tirely clear  from  the  treadle,  so  that  the  sound  is  always  clear  and 
distinct.  The  hammer  does  its  work  by  inertia,  and  drops  back 
after  striking  the  gong,  producing  a  clear  musical  note.  In  put- 

ting it  up  the  only  carpenter  work  needed  is  the  cutting  of  a  3-in. 
hole  through  the  platform  and  the  setting  of  a  few  wood  screws,  or 
small  bolts.  Track  scrapers  have  been  made  of  almost  every  con- 

ceivable form,  but  the  Littell  scraper,  as  shown  at  the  Brill  exhibit, 
is  certainly  the  simplest.  It  is  put  in  operation  by  a  mere  touch  of 
the  motorman's  foot,  and  it  is  said  that  more  than  once,  in  case  of 
a  person  falling  upon  the  track,  it  has  been  dropped  so  quickly  as 
to  prevent  the  body  from  going  under  the  wheels,  and  thus  has 
saved  life.  It  is  easily  attached  by  bolting  the  plank  on  which  it 
is  mounted  to  the  platform  timbers.  It  does  not  in  any  way  dis- 

figure the  car. 
The  Brill  truck  models,  in  parlor  G,  Hotel  Brunswick,  were 

pieces  of  workmanship  which  were  greatly  admired  by  those  who 
saw  them.  There  were  three  trucks,  representing  the  Eureka,  the 

the  Perfect,  or  No.  27.  and  the  "Ideal,"  the  latter  being  for  four- wheeled  cars.  These  models  were  beautifully  made  in  brass  on  a 
scale  of  3  ins.  to  the  foot,  each  detail  down  to  the  smallest  being 
accurately  reproduced.  The  Eureka  maximum  traction  truck 
model  was  double,  and  a  frame  represented  the  floor  frame  and 
platfrom  of  a  car  and  was  mounted  upon  the  pair.  The  value  of 
complete  models  of  this  kind  is  very  much  under-estimated.  By 
means  of  them  details  of  construction  and  operation  can  be  more 
readily  explained  and  understood  than  when  a  full-sized  truck  is 
presented  for  examination,  in  which  the  parts  are  so  large  as  to 
hide  each  other.  This  advantage  of  the  model  over  the  truck  was 
especially  noticeable  in  the  case  of  the  Perfect  truck.  By  the  aid 
of  the  model  the  peculiar  functions  of  the  different  parts  were 
much  more  readily  grasped  than  with  the  truck  itself.  The  time, 
labor  and  money  expended  in  producing  these  elegant  specimens 

of  model  makers'  work  were. doubtless  well  invested.  It  may  be 
noted  in  passing  that  all  these  models  were  produced  in  the  works 
of  the  company  without  outside  assistance. 
THE  GENERAL  ELECTRIC  COMPANY  did  not  consider 

it  necessary  to  make  any  special  exhibit  of  its  apparatus,  as  all  the 
great  dynamos  now  used  to  furnish  current  to  drive  the  street 
cars  of  Boston  were  built  in  its  works:  many  of  the  motors  were 
of  its  manufacture,  and  with  few  exceptions,  every  switchboard 
and  controller.  The  Boston  Elevated  Railway  system  has  in  use 
examples  of  the  latest  types  of  the  electric  railway  machinery, 
built  either  at  Lynn  or  at  Schenectady,  and.  like  the  work  of  Sir 

THE  27-G  TRUCK 

Christopher  Wren  in  London,  if  inquiry  were  made  for  the  monu- 
ment of  the  General  Electric  Company,  the  visiting  delegate  had 

but  to  look  around  him.  The  company,  therefore,  decided  to 
show  in  the  Convention  Hall  not  so  much  great  facilities,  as  the 
world-wide  use  of  its  apparatus.  Consequently,  a  huge  globe 
representing  the  earth  was  built  up  of  papier  mache  upon  a  frame 
work  of  wood,  and  placed  at  the  end  of  the  hall  where  nothing 
intervened  between  the  floor  and  the  roof.  This  globe  rested  upon 
a  black  pedestal  picked  out  with  gold.    The  continents  and  oceans 
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were  plainly  depicted  by  the  scenic  artist  of  the  Tremont  Theater. 
The  globe  was  built  in  fifty-four  distinct  sections  to  a  scale  of  312 
miles  to  12  in.;  was  25  ft.  2  ins.  in  diameter,  and  weighed  3  tons. 
The  pedestal  was  16  ft.  in  diameter,  and  the  globe  was  placed  in 
exactly  the  position  occupied  by  the  earth  itself  in  the  solar  sys- 

tem, the  north  pole  being  indicated  by  an  incandescent  lamp  of 
100  c.p..  Two  thousand,  seven  hundred  square  yards  of  papier 
mache,  in  nine  layers  of  300  sq.  yds.  each  were  employed  in 
the  construction  of  the  globe,  the  building  of  which  occupied  just 
two  months.  Dotted  over  the  globe,  thickly  in  the  United  States, 
less  thickly  in  Europe,  and  sparsely  in  the  less  civilized  coun- 

tries, were  srnall  incandescent  lamps  of  different  colors,  each  lamp 
representing  the  location  of  some  city  in  which  the  General  Elec- 

tric company  has  some  typical  installation;  400  lamps  were  em- 
ployed. So  far  as  the  number  of  plants  was  concerned,  thousands 

of  lamps  would  have  been  required  to  give  an  idea  of  the  ramifi- 
cations of  the  business  of  this  company  over  the  globe,  but,  as 

each  lamp  receptacle  covered  about  1  sq.  in.  on  the  globe,  or  what 

would  mean  on  the  earth's  surface  some  500  sq.  miles,  400  lamps sufficed.  Had  the  requisite  number  of  lamps  been  employed.  New 
England  alone  on  this  globe  would  have  been  covered  with  closely 

occupying  the  plane  of  the  elliptic,  upon  which  once  a  minute  trav- 
eled a  miniature  trolley  car,  labeled  ''world  circuit."  The  globe 

will  remain  in  place  during  the  Mechanics'  Fair,  and  will  then  be 
taken  down  and  sent  to  Paris,  where  it  will  occupy  a  prominent 
position  in  the  Electrical  Building  at  the  Exposition  of  1900.  The 
space  behind  the  globe  was  set  out  with  comfortable  chairs  for  the 
benefit  of  visitors.  Here  also  was  set  up  a  model  plant  to 
show  the  practical  working  of  the  Thomson  car  recording 
meter,  consisting  of  a  G.  E.  800  motor,  an  R-11  con- 
controller  and  the  necessary  resistances,  the  car  meter,  fuse 
and  a  form  M  circuit  breaker.  The  load  was  applied  to  the  motor  by 
means  of  a  brake  working  on  a  pulley  keyed  to  the  armature  shaft. 
Behind  this  plant  was  an  instrument  board,  on  which  were  exhib- 

ited the  latest  types  of  astatic  volt  and  ampere  meters,  inclined 
coil  switchboard  and  portable  instruments,  motor  vehicle  meter, 
and  edgewise  ammeter,  all  grouped  around  a  type  M  station  re- 

cording wattmeter  reading  to  8000  amps.  On  an  easel  a  framed 
sign  showed  the  railroads  in  the  vicinity  of  Boston  employing 
General  Electric  apparatus  and  the  details  of  their  equipment. 
Above  the  instrument  board  hung  another  illuminated  sign — the 
complement  of  the  globe — setting  forth  the  railway  record  of  the 
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set  lamps,  thirty  to  forty  tiers  high  from  the  surface.  The  in- 
stallations included  those  for  street  car  propulsion,  for  mill  or 

mine  work,  or  for  lighting  purposes.  No  better  idea  of  the  ex- 
tent to  which  American  ideas  on  matters  electrical  have  permeated 

throughout  the  whole  earth  could  possibly  be  gathered  than  from 

a  glance  at  this'  globe,  and  the  mind  reverted'  to  the  names  of Edison,  Thomson,  Vandepoele,  Sprague,  Brush  and  others  whose 
practical  genius  made  this  world-wide  use  of  electricity  possible. 
Each  country  was  indicated  by  its  national  flag,  and  the  Stars  and 
Stripes  fluttered  not  only  over  the  United  States,  but  also  over 
Cuba,  Porto  Rico  and  the  Sandwich  and  Philippine  Islands. 
The  interior  of  the  globe  was  richly  upholstered,  the  decorative 

color  scheme  being  worked  out  in  pink  and  green.  The  air  was 
kept  cool  by  revolving  electric  fans,  and  the  lighting  of  the  in- 

terior was  all  indirect.  An  aurora  borealis  effect  was  secured  over 
the  north  pole  of  the  globe,  both  inside  and  out,  by  groups  of  small 
orange  red  lamps,  and  the  southern  polar  light  was  represented  by 
a  row  of  lamps  concealed  between  the  globe  and  the  pedestal.  In- 

deed, the  globe  seemed  to  issue  from  the  glowing  mass  below,  in 
accordance  with  the  beautiful  theory  of  nebular  generation.  The 
course  of  the  sun  around  the  globe  was  marked  bv  a  small  track 

company,  which  has  manufactured  and  sold  up  to  Sept.  1,  1898, 
2285  railway  generators,  aggregating  423,101  h.p.;  52,841  railway 
motors,  aggregating  1,270,865  h.p.,  and  50,000  series  parallel  con- 

trollers. Let  into  the  pedestal  of  the  globe  were  two  spaces  fitted 
with  shelves,  on  which  were  shown  the  most  recent  types  of  over- 

head material,  circuit  breakers,  lightning  arresters,  etc.  The  en- 
tire convention  hall  was  lighted  from  G.  E.  inclosed  arc  lamps. 

Headquarters  were  established  in  the  Hotel  Brunswick,  where,  in 
the  Venetian  room,  several  albums  containing  photographs  show- 

ing the  wide  diversity  of  General  Electric  work  and  a  fine  col- 
lection of  medals  and  diplomas  were  set  on  the  tables.  W.  J. 

Clark,  general  manager  of  the  railway  department,  had  the  inter- 
ests of  the  General  Electric  Company  in  his  care,  and  no  complaint 

was  heard  of  its  hospitality.  Mr.  Clark  was  assisted  by  the  fol- 
lowing representatives  of  the  company:  C.  B.  Davis,  F.  M.  Kim- 

ball, C.  C.  Pierce,  C.  D.  Haskins,  S.  B.  Paine,  G.  E.  Steele,  of 
the  Boston  office;  R.  H.  Beach,  T.  Beran,  J.  J.  Mahoney,  T.  A. 
Branion,  W.  G.  Bushnell,  of  the  New  York  office;  Theo.  P. 
Bailey,  of  the  Chicago  office;  G.  D.  Rosenthal,  St.  Louis  office; 
H.  J.  Crowley,  Philadelphia  office;  A.  D.  Babson,  Baltimore 
office;  A.  S.  Heywood.  Atlanta  office.    The  supply  department 



October,  1898.] STREET  RAILWAY  J(  (URNAL 

685 

at  Schenectady  was  represented  by  J.  R.  Lovejoy,  general  man- 
ager; H.  C.  Wirt,  engineer,  and  J.  K.  Aitken.  The  railway  de- 

partment, by  W.  B.  Potter,  thief  engineer;  F.  E.  Case,  E.  D. 
Priest,  L.  C.  Batchelder  and  C.  A.  Barry;  the  patent  department, 
by  A.  F.  McDonald. 

THE  WESTTNGHOUSK  ELECTRIC  &  MANUFACTUR- 
ING COMPANY  furnished  one  of  the  most  curious  and  inter- 

esting exhibit  features  which  has  ever  been  seen  at  a  convention. 

The  company's  space  was  at  the  very  entrance  to  the  association's 
meeting'  room,  and  attention  would  first  be  called  to  it  by  a  sharp 
and  constantly  increasing  crackling  sound  of  an  odd  character. 
This  would  soon  become  so  insistent  as  to  practically  drown  con- 

versation, and  eventually,  perhaps,  to  cause  more  or  less  pro- 

street  car  main  switch,  the  new  Westinghouse  street  car  canopv 
circuit  breaker,  the  K-ii-A  diverter,  a  new  Wcstinghouse  [use- 
block,  a  switchboard  operating  the  exhibition  plant,  a  rotary  trans- 

former switchboard,  an  alternating  current  motor,  and  an  exciter 
connected  with  the  rotary  transformer.  There  were  also  a  num- 

ber of  electric  fans  in  operation  in  the  exhibit,  including  the  new 
Wcstinghouse  direct  current  fans  just  put  upon  the  market.  A 
large  variety  of  the  Sawyer-Man  electric  lamps  was  also  shown, 
together  with  a  number  of  detail  appliances  of  greater  and  less  in- 

terest. The  company  had  on  exhibition  in  the  basement,  two 
No.  49  Westinghouse  motors  mounted  on  a  Peckham  truck. 
The  representatives  of  the  Westinghouse  Company  present  ' at 

the  convention  were  fourteen  in  number,  as  follows:  Frank  If 
Taylor,  general  sales  manager;  L.  E    Imlay,  W.  M.  Alexander. 

I 

A 

1 

'Ml 

r  1  f| 

:jU>  an  *  I  * 

GROUP  OF  VISITORS  TO  PLYMOUTH  ON  SEPT.  8 

fanity.  At  this  point,  however,  the  crackling  would  cease,  only  to 
be  repeated  at  comparatively  frequent  intervals  on  the  formation 
of  another  group  of  curious  investigators.  There  would  then  be 
seen  at  one  side  of  the  exhibit  a  large  board,  constructed  of  thick, 
heavy  glass  and  bearing  on  the  front,  in  metal  letters,  the  words, 

"The  Name  of  Westinghouse  is  a  Guarantee.''  Those  who  pushed their  investigation  far  enough  found  the  back  of  the  glass  board 
was  covered  with  large  sheets  of  metal  foil.  Over  in  one  corner 
was  a  rotary  converter  which  obtained  current  from  the  Boston 
Electric  Company's  lines  at  500  volts  direct,  and  changed  it  into 
a  380-volt  alternating  current,  which  fed  two  transformers,  whose 
effect  was  to  still  further  reduce  the  voltage  from  380  to  200.  This 
200-volt  alternating  current  thence  passed  into  a  high  tension 
transformer,  from  which  a  60,000-volt  alternating  current  issued. 
The  wires  from  the  high  tension  terminals  of  this  transformer 
passed  one  to  the  metal  letters  on  the  board,  and  the  other  to  the 
tin  foil  at  the  back.  On  starting  the  rotary  transformer  the  volt- 

age between  the  front  and  back  of  the  glass  board  would  be  raised 
to  such  a  point  as  to  cause  "lightning  discharges"  to  pass  over the  surface  of  the  glass  between  the  letters  and  the  tin  foil,  and  as 
the  voltage  was  increased  these  flashes  would  become  almost 
terrific  in  their  intensity,  while  the  smell  of  ozone  would  penetrate 
to  quite  a  distance  from  the  board.  As  a  matter  of  fact,  the  volt- 

age used  did  not  exceed  40,000  to  50.000  in  pioducing  these  effects, 
as  it  was  feared  that  the  maximum  voltage  might  possibly  break 
through  the  glass  itself  and  short  circuit  the  transformer.  It  is 
interesting  to  know  that  about  twelve  apparent  kilowatts  were 
required  to  run  this  exhibit  feature,  though  the  actual  power  was 
but  about  8  k.w. 

Elsewhere  in  the  Westinghouse  Company's  exhibition  space 
were  found  a  number  of  features  interesting  to  railway  managers. 
Perhaps  the  most  novel  one  was  a  complete  set  of  apparatus  for 
operating  power  station  switchboards  by  compressed  air.  This 
consisted  of  an  upright  post  carrying  the  air  valves,  from  which 
pipes  were  led  on  the  one  side  to  the  new  Westinghouse  rotary 
air  pump  (in  this  case  of  2}4-h.p.  capacity),  and  on  the  other  to  the 
cylinders  which  operated  a  heavy  three-pole  pneumatic  main 
switch  and  an  automatic  circuit  breaker.  The  post  also  carried  an 
ammeter  and  apparatus  for  switching  the  station  volt  meter  into 
circuit.  In  practice  it  is  intended  that  these  posts  shall  be  grouped 
in  a  convenient  place  in  the  power  station  at  any  desired  distance 
from  the  main  switchboard,  and  the  entire  station  can  thus  be  put 
under  the  control  of  a  single  operatoi  without  the  slightest  per- 

sonal danger  from  arcs  or  short  circuits.  There  were  also  ex- 
hibited the  Westinghouse  No.  49  (35-h.p.)  railway  motor  open 

and  with  a  separate  armature,  the  Westinghouse  38  B.  (50-h.p.) 
railway  motor  with  parallel  side  bar  suspension,  the  Westinghouse 
12  A  (25-h.p.)  railway  motor,  several  controllers,  a  tank  lightning 
arrester,  a  Wurts  lightning  arrester,  a  street  car  choke  coil,  a 

N.  W.  Storer,  IT.  D.  Murdock,  Maurice  Coster,  of  Chicago: 
Charles  A..  Bragg,  manager  Philadelphia  office;  Calvert  Townley, 
manager  Boston  off.ee;  R.  S.  Brown,  H.  M.  Southgate,  of  Boston; 
H.  C.  Farnsworth,  manager  Boston  office  Sawyer-Man  Lamp 
Company;  J.  R.  Gordon,  of  Atlanta;  C.  C.  Frenyear,  of  Buffalo, 
and  Thomas  Ahear'n,  of  Ahearn  &  Soper,  Ottawa,  Canada.   

Veterans  at  the  Convention 

Among  the  familiar  faces  at  the  Convention  were  many  who  had 
engaged  in  the  early  electric  railway  work  in  Boston  and  indulged 
in  reminiscences  of  the  trials  and  vicissitudes  which  were  common 

FOUR  VANDEPOELE  MEN  AT  THE  CONVENTION 

when  that  work  was  performed.  Among  the  pioneers  were  four 
who  had  been  associated  with  Vandepoele,  and  formed,  so  to 

speak,  a  corporal's  guard  of  those  who  had  engaged  in  the  historic work  on  the  first  electric  railways.  The  photographer  of  the 
Street  Railway  Journal  succeeded  in  catching  a  group  of  these 
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members  of  the  "old  guard"  standing  in  front  of  the  association 
building  one  day  during  the  meetings.  They  are  R.  J.  Ran- 

dolph, general  manager  of  the  Sterling  Arc  Lamp  Company;  C.  E. 
Flynn,  general  manager  of  the  Carbondale  Traction  Company; 
Elmer  P.  Morris,  of  New  York,  and  W.  N.  Sheaff,  of  Sheaff  & 
Jaastad,  of  Boston.  Mr.  Randolph  was  the  first  selling  agent  o! 
the  Vandepoele  Company,  and  Messrs.  Morris,  Flynn  and  Sheaff 
were  engaged  in  the  construction  department  of  that  company  in 
(881,  and  later,  in  1885,  assisted  Mr.  Vandepoele  in  bis  early  elec- 

tric railway  work. 
 ♦♦♦  - 

An  Electric  Locomotive  for  Small  Lines 

In  order  to  meet  the  demand  for  a  medium  and  light  service 
electric  locomotive,  Eaing,  Wharton  &  Down,  Ltd..  of  London, 
have  recently  brought  out  a  small  electric  locomotive,  which  is 
shown  in  the  accompanying  illustration.  This  particular  pattern 
is  the  outcome  of  considerable  experience  in  the  designing  and 
construction  of  electric  locomotives,  and  it  is  believed  that  it  will 
come  into  extended  use  for  hauling  light  loads. 

The  entire  weight  of  the  locomotive  is  4  tons,  and  it  is  designed 
to  be  able  to  haul  a  maximum  load  of  16  tons  up  a  maximum 

the  Hipwood-Barrett  Car  and  Vehicle  Fender  Company,  of  Bos- 
ton. The  lower  part  of  the  fender  is  divided  into  five  pieces,  each 

piece  resembling  an  overturned  scoop  or  shovel.  These  live  parts 
are  so  adjusted  by  means  of  springs  that  when  in  action  they  will 
fall  into  any  depression  in  the  roadbed  or  will  climb  over  any  high 

places. The  fender,  when  in  its  normal  position,  is  held  about  4  or  5  ins. 
above  the  ground  and  is  dropped  into  its  operating  position  by 
pressing  a  large  leather  button  on  the  front  platform.  Immedi- 

ately behind  the  five  pieces  comprising  the  lower  part  of  the  fender 
is  a  large  dashboard  projector  made  of  flexible  steel  bands.  The 
different  parts  of  the  lower  portion  of  the  fender  are  so  arranged 
that  they  will  rebound  for  a  short  distance  when  they  strike  an 
object.  This  greatly  reduces  the  shock  to  a  person  that  is  struck 
by  the  fender.  The  body  or  obstacle  struck  slides  up  the  scoops 
and  is  met  by  the  flexible  upright  bands.  Guards  are  also  pro- 

vided to  prevent  the  body  from  rolling  off  the  fender. 

Patent  Car  Gate 

The  car  gate  shown  in  the  accompanying  illustration  is  known 

as  Wood's  patent  gate  and  is  manufactured  by  the  R.  Bliss  Manu- 
facturing Company,  of  Pawtucket,  R.  I.  This  de- 

vice is  designed  for  steam,  electric  and  cable  rail- 
way cars,  and  is  shown  in  the  engraving  as  ap- 
plied to  an  electric  car. 

As  will  be  seen,  the  device  is  light,  strong  and 
durable,  and  when  closed  fits  closely  to  the  end 
panel  of  the  car,  so  that  it  is  entirely  out  of  the 
way.  This  gate  has  come  into  very  extended  use 
and  has  been  adopted  by  a  number  of  the  largest 
steam  and  electric  railway  systems,  including  the 
New  York,  New  Haven  &  Hartford  Railroad, 
Boston  &  Maine  Railroad,  Maine  Central  Rail- 

road, Chicago  &  Grand  Trunk  Railroad,  Chicago 

grade  of  1  in  40  at  a  maximum  speed  of  6  miles  per  hour.  As 
will  be  seen  from  the  illustration,  a  comfortable  cab  is  provided 
for  the  motorman,  the  front  side  of  the  cab  having  one  single  pane 
of  plate  glass,  so  as  to  give  an  unobstructed  view.  On  the  roof  is 
a  swiveling  trolley  of  the  usual  type,  the  trolley  spring  being  regu- 

lated so  as  to  allow  the  trolley  wheel  to  travel  at  a  distance  from 
the  rail  of  from  n  ft.  5  ins.  to  18  ft.  Access  to  the  roof  is  had  by 
a  set  of  permanent  footholds  and  hand  grips.  The  details  of  this 
type  of  locomotive  have  been  worked  out  by  Justus  Eck,-  chief 
engineer  to  Laing,  Wharton  &  Down,  Ltd. 
The  particular  locomotive  shown  will  be  used  for  hauling  ordi- 

nary goods  trucks  on  a  private  siding,  over  a  mile  and  a  quarter 
long,  in  the  north  of  England,  and  will  replace  a  team  of  about 
forty  horses  now  doing  the  work  on  the  public  road.  The  locomo- 

tive will  be  mounted  on  a  Brill  No.  21-E  solid  frame  truck,  having 
a  wheel  base  of  6  ft.  Two  "Whardown"  No.  3  S  25  h.p.  motors  are used,  designed  to  operate  at  450  r.p.m.,  and  employing  from  500  to 
550  volts.  The  truck  used  is  secured  by  means  of  four  diagonal 
braces  and  two  face  plates  on  either  side  to  the  buffer  frame  work 
of  the  locomotive  body,  in  addition  to  the  usual  gripping  bolts,  to 
enable  shunting  in  the  ordinary  way  and  to  allow  the  coupling 
chains  to  become  slack.  The  locomotive  is  further  equipped  with 
a  Garton  lightning  arrester  and  two  emergency  switches  of  the 

"Whardown"  pattern,  one  controller,  two  sand  boxes,  and  emer- 
gency electric  brakes  on  both  axles,  in  addition  to  the  regular 

wheel  brakes. 

&  Northwestern  Railroad,  Central  Railroad  of  New  Jersey,  Boston 
Elevated  Railroad,  Consolidated  Traction  Company  of  Jersey  City, 
the  Brooklyn  Heights  Railroad  Company,  the  Third  Avenue  Cable 
Railroad  and  the  St.  Louis  &  Suburban  Railway. 

Annual  Clambake  of  Well  Known  Electrical  Works 

The  annual  clambake  tendered  to  the  electrical  fraternity  by  the 
American  Electrical  Works,  of  Providence,  R.  I.,  was  given  on 
Sept.  10,  at  Phillipsdale,  R.  I.  These  clambakes  are  now  looked 
upon  as  one  of  the  great  events  in  the  year  in  electrical  circles  by 
those  who  are  fortunate  enough  to  be  among  the  invited  guests, 
and  the  one  given  recently  was  even  more  elaborate  and  pleasing 
than  any  previous  dinner  given  by  this  company.  About  300 
guests  were  present,  and  the  weather,  the  splendidly  appointed  din- 

ner and  the  souvenirs  were  all  that  could  be  desired  by  the  most 
fastidious.  The  souvenir  given  to  each  guest  of  the  company  this 
year  was  a  handsome  pipe  and  a  package  of  tobacco,  which  ap- 

peared to  meet  with  the  unqualified  approval  of  all  present. 

A  New  Car  Fender 

A  new  car  fender  which  has  been  designed  with  the  particular 
idea  in  view  of  making  it  as  effective  on  uneven  roadbeds  as  on 
smooth  pavements,  has  recently  been  placed  upon  the  market  by 

At  the  annual  meeting  of  the  Union  Traction  Company,  of  Phil- 
adelphia, held  Sept.  21,  the  old  board  of  directors  was  re-elected  in 

its  entirety,  consisting  of  Thomas  Dolan,  William  L.  Elkins,  Alex- 
ander M.  Fox,  James  McManes,  John  B.  Parsons,  William  H. 

Shelmerdine,  Alfred  Smith,  J.  J.  Sullivan,  P.  A.  B.  Widener, 
George  D.  Widener  and  John  Lowber  Welsh.  John  Lowber 
Welsh,  president  of  the  Union  Traction  Company,  had  refused  to 
be  considered  a  candidate  for  re-election  as  director,  but  on  the 
personal  appeal  of  one  of  the  largest  stockholders,  who  also  held 
proxies  for  a  very  large  number  of  small  stockholders,  he  finally 
consented  to  re-election. 



October,  1898. J STREET  RAILWAY  JOURNAL. 

Consolidation  of  the  Westinghouse  and  Walker  Companies 

(  )n  Friday  evening,  Sept.  16,  the  final  papers  were  signed  for 
the  consolidation  of  the  Westinghouse  Electric  &  Manufacturing 
Company  and  the  Walker  Company.  In  connection  with  this 
transaction  the  following  statement  has  been  issued  by  George 
Westinghouse,  Jr.,  president  of  the  Westinghouse  Company: 

"The  election  this  day  of  Roswell  P.  Flower  and  Anthony  N. 
Brady  as  members  of  the  hoard  of  directors  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  to  represent  the  interests  of 
the  former  stockholders  of  the  Walker  Company,  completes  the 
union  of  the  interests  of  the  Walker  Company,  of  Cleveland,  with 
those  of  the  Westinghouse  Electric  &  Manufacturing  Company. 
The  purchase  by  the  Westinghouse  Company  includes  substan- 

tially all  of  the  outstanding  stock  and  ail  hut  $850,000  of  the 
$2,500,000  of  the  20-year  bonds  of  the  Walker  Company,  the  $850,- 
000  remaining  a  first  lien  upon  the  property.  The  recent  sale  by 
the  Westinghouse  Company  of  $3,000,000  of  debenture  certificates 
has  erroneously  been  connected  with  this  transaction.  The  entire 
proceeds  of  the  sale  of  these  debenture  certificates  were  used  in 
retiring  the  floating  and  other  debt  of  the  company,  as  previously 
announced. 

"The  increase  in  the  total  yearly  fixed  charges  of  the  Westing- 
house Company,  due  to  the  purchase  of  the  Walker  Company,  will 

be  but  a  little  more  than  the  sum  that  the  Walker  Company  has 
been  expending  annually  in  defending  patent  litigation  instituted 
by  the  General  Electric  and  the  Westinghouse  companies.  The 
acquisition  of  the  Walker  Company  will,  by  reason  of  the  agree- 

ment of  March  31,  1896,  between  the  General  Electric  and  West- 
inghouse companies,  put  an  end  to  this  patent  litigation  and  very 

large  anuual  expenditure  on  both  sides.  The  business  of  the  Walker 
Company,  as  a  controlled  company  of  the  Westinghouse  Com- 

pany, will  be  entitled  to  the  protection  of  the  patents  of  the  West- 
inghouse and  General  Electric  companies,  and  will  in  all  respects 

be  subject  to  the  agreement  between  these  two  companies  in  rela- 
tion to  patents. 

"The  Westinghouse  Company  regards  the  business  and  good 
will  of  the  Walker  Company  as  a  valuable  acquisition,  especially 
as  the  Walker  Company  brings  with  it  upward  of  $1,250,000  un- 

filled orders.  The  Walker  Company  lias  at  Cleveland  modern  and 
extensive  works,  equipped  with  machinery  capable  of  manufactur- 

ing the  largest  types  of  railway  apparatus,  and  will,  with  the  works 
-of  the  Westinghouse  Company  at  East  Pittsburgh,  constitute  a 
manufacturing  plant  second  to  none  in  the  country.  The  capacity 
and  profits  of  the  two  companies  will  be  increased  by  carefully 
harmonizing  the  manufacturing  and  selling  operations,  and  the 
direct  savings  thereby  effected  should  exceed  the  fixed  charges  in- 

curred by  the  purchase  of  the  Walker  Company.  The  shipments 
of  both  companies,  owing  to  the  large  orders  on  hand,  have  been 
increasing  during  the  past  few  months,  and  exceeded  $750,000  for 
August. 

"The  total  fixed  charges  of  the  Westinghouse  Company,  includ- 
ing those  due  to  the  Walker  purchase  and  the  dividends  on  its 

preferred  stock,  will  be  $42,000  per  month." 
To  George  Westinghouse.  Jr. — one  of  the  most  remarkable  busi- 

ness men  of  this  generation,  combining,  as  he  does,  fine  inventive 
and  engineering  ability,  with  strong  practical  common  sense  in 
financial  and  commercial  matters — is  undoubtedly  due  the  credit 
for  bringing  about  this  consolidation  at  a  time  when  the  advan- 

tages to  be  derived  from  the  removal  of  the  Walker  Company  as 
a  serious  competitor  in  the  field  could  best  be  realized.  Large  and 
valuable  contracts  for  electrically  equipping  important  elevated 
and  surface  railway  systems  are  soon  to  be  placed,  and  it  has  been 
well  understood  for  some  time  that  the  Walker  Company  was  in  a 
position  certainly  to  dictate  the  prices  at  which  these  contracts  will 
be  let,  and  also  to  bring  important  influence  to  bear  toward  the 
actual  securing  of  them.  At  one  stroke  Mr.  Westinghouse  has  re- 

moved this  competition  from  the  field,  and  at  the  same  time  has 
greatly  improved  the  chances  of  his  own  company  for  securing 
these  contracts.  The  entrance  of  ex-Governor  Flower,  Anthony 
N.  Brady,  James  W.  Hinckley  and  Perry  Belmont  into  the  West- 

inghouse directorate  is  an  important  feature  of  Mr.  Westing- 
house's  plan,  as  they  will  doubtless  influence  contracts  in  many directions  aside  from  the  large  markets  in  many  cities,  which  they 
completely  control. 

Major  J.  W.  Hinckley,  president  of  the  Walker  Company,  has 

had  an  important  influence  in  shaping  the  latter's  business  policy, and  has  been  a  tireless  worker  in  its  behalf.  Though  a  man  of 
large  and  varied  financial  and  business  interests,  this  in  the  elec- 

trical field  has  been  in  many  ways  his  favorite  enterprise,  and  to 
its  development  he  has  given  much  of  his  time,  and  has  secured 
for  the  Walker  Company  not  a  few  important  strategic  and  com- 

mercial advantages.     Among  the  orders  recently  closed  by  the 

Walker  Company  may  be  mentioned  one  for  500  Walker  motors, 
placed  in  Pa1  is  a  lew  weeks  ago,  and  an  order  for  000  Walker 
motors  and  600  Walker  controllers,  placed  by  the  Brooklyn  Rapid 
Transit  Company  early  in  September. 

It  is  understood  that  the  Walker  Company  will  retain  its  sep- 
arate commercial  existence  for  the  present,  at  least,  and  perhaps 

permanently,  and  that  so  far  from  reducing  the  force  at  the  Cleve- 
land factory,  it  may  even  be  increased,  as  it  has  been  well  known 

for  some  time  that  the  factory  facilities  of  the  Westinghouse  Com- 
pany are  inadequate  for  their  constantly  increasing  business. 

Sidney  H.  Short,  vice-president  of  the  Walker  Company  and  the 
man  to  whom  the  credit  is  due  for  building  up  its  large  line 
of  successful  apparatus,  is  a  prominent  figure  in  the  electric 
railway  industry  to-day  at  home  and  abroad.  The  history  of  the 
Walker  Company  and  a  bare  statement  of  the  character  and 
amount  of  original  designing  and  construction  work  which  has 
been  done  during  the  past  four  years,  are  interesting  and  well 
worth  recollection. 

The  first  product  of  the  Walker  Company  was  the  Walker  spring 
mounted,  street  railway  motor  brought  out  about  four  years  ago. 
There  were  rapidly  designed,  built  and  placed  upon  the  market,  a 
complete  series  of  this  type  of  motor,  ranging  in  size  from  20  h.p. 
capacity  for  31-in.  gage  track  to  200  h.p.  capacity  for  elevated  and 
heavy  railroad  service.  Thousands  of  these  motors  have  been 
manufactured  and  shipped  to  all  quarters  <  f  the  globe,  and  it  is 
claimed  for  them  that  not  one  has  been  returned  to  the  shop  for 
failure  to  do  the  work  for  which  it  was  sold.  Forty  different  sizes 
of  generators,  ranging  from  25  k.w.  to  3000  k.w.  (the  largest  gen- 

erator in  the  world,  now  under  construction  for  the  Boston  Ele- 
vated Railway  Company),  have  also  been  designed,  built  and  put 

into  service  in  this  brief  period.  Nearly  all  of  these  machines 
have  been  of  the  direct  connected  type,  and  built  for  isolated  and 
central  lighting,  power  and  railway  stations. 
On  both  generators  and  motors  there  has  been  introduced  the 

new  so-called  "straight  out  winding,"  which  is  now  a  feature  of 
modern  electrical  machinery,  and  which  represents  an  enormous 
advance  over  previous  methods  of  winding.  The  Walker  dynamos 
and  motors  are  noted  for  their  high  efficiency,  simplicity  of  con- 

struction, and  their  sturdy  ability  to  take  heavy  overloads  without 
destructive  sparking  at  the  commutators.  Many  other  detail  im- 

provements of  great  importance  have  also  been  introduced  in  the 
design  and  construction  of  these  motors  and  generators,  such  as 
the  sliding  of  the  generating  field  frame  lengthwise  of  the  shaft  of 
the  machine,  so  as  to  uncover  the  armature  and  fields  for  inspec- 

tion, cleaning  and  repair  without  disturbing  any  of  the  parts  of  the 
machine;  the  making  of  motor  coils  entirely  of  flexible  conductors, 
avoiding  soldered  joints;  the  placing  of  motor  bearings  entirely 
outside  the  motor  casing,  thereby  excluding  oil  from  the  interior 
of  the  motor;  the  hinging  of  the  lower  half  of  the  motor  in  such  a 
way  as  to  permit  it  to  swing  down  without  disturbing  the  arma- 

ture or  the  suspension;  and  the  spring-  suspension  of  the  motor 
over  the  axle,  as  well  as  at  the  side  furthest  from  the  axle. 
Among  the  later  work  carried  out  by  the  Walker  Company  is 

the  development  of  a  full  line  of  alterating  current  apparatus  ol 

the  "rotary  field  stationary  armature"  type,  of  which  about  15,000 
b.p.  in  generators,  motors  and  rotary  converters  is  now  under 
construction;  the  development  of  a  full  line  of  switchboard  ap- 

paratus, and  the  introduction  of  the  solenoid  blow-out  controller. 
It  will  easily  be  seen  what  an  immense  amount  of  technical  work- 

is  represented  by  these  achievements.  At  the  end  of  the  first  year 
after  the  introduction  of  the  manufacture  of  electric  apparatus  into 

the  Walker  Company's  shops,  the  gross  sales  of  manufactured 
product  were  more  than  doubled,  and  at  the  present  time,  four 
years  after  this  introduction,  the  annual  business  of  the  company 
has  increased  tenfold.  One-half  the  factory  output  is  shipped  to 
Europe,  and  the  company  has  come  to  lie  recognized  all  over  the 
world  as  one  of  the  three  largest  American  concerns  engaged  in 
the  electrical  manufacturing  business. 

It  is  needless  to  say  that  this  enormous  development  of  busi- 
ness has  required  large  additions  to  the  capital  invested,  and  in 

1896  a  reorganization  was  made,  by  which  the  Walker  Company 
succeeded  to  the  business  of  the  old  Walker  Manufacturing  Com- 

pany. Cleveland  capital  was  at  first  sought  for  and  obtained,  but 
eventually  Messrs.  Flower.  Brady  and  Hinckley,  who  are,  as  has 
been  previously  mentioned,  large  purchasers  of  electric  railway 
apparatus,  were  invited  to  become  stockholders  in  the  Walker 
Company,  and  finally  obtained  by  purchase  a  controlling  interest. 

 ♦♦♦  

The  Wabash  Railroad  Company  brought  some  sixty  or  seventy 
delegates  from  Chicago  alone  on  special  cars  attached  to  the  Con- 

tinental Limited,  and  never  was  a  host  more  universally  praised 
than  N.  C.  Keeran,  S.  P,  and  T,  A. 
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Well  Known  Engines  in  Boston 

The  Rice  &  Sargent  Engine  Company,  of  Providence.  R.  I., 
equipped  _  one  of  the  principal  stations  of  the  Boston  Elevated 
Railway  Company  with  two  cross  compound  Rice  &  Sargent  en- 

gines of  1500  h.p.  each.  These  engines  are  giving  excellent  ser- 
vice, and  this  station  has  one  of  the  best  records  for  economy  of 

operation  of  any  of  the  power  houses  on  the  system. 
 ♦♦♦  

Contracts  for  Another  Long  Distance  Transmission  Plan 

The  Westinghouse  Electric  &  Manufacturing  Company,  of 
Pittsburgh,  has  recently  been  awarded  the  entire  contract  for 
equipping  a  station  to  be  built  for  the  Snoqualmic  Falls  Electric 
Power  Company,  at  Snoqualmic  Falls,  Wash.  The  plant  will  be 
45  miles  from  Tacoma  and  3]  miles  from  Seattle,  and  the  current 
is  to  be  transmitted  to  both  of  these  cities.  The  contract  involves 
the  building  and  delivery  of  four  three  phase  rotary  armature  gen- 

erators having  a  normal  aggregate  capacity  of  6,000  k.w.  and 
which  are  to  be  directly  connected  to  water  wheels;  two  75  k.w. 
kodak  exciter  dynamos,  also  to  be  direct  connected  to  water 
wheels;  high  and  low  potential  switchboards  for  mam  power  sta- 

tion and  substations  at  Seattle  and  Tacoma,  involving  seventy-six 
marble  panels,  with  all  necessary  instruments,  switches,  etc.;  high 
tension  oil  insulated  static  transformers  having  an  aggregate 
capacity  of  10,875  k.w.;  rotary  transformers  with  a  total  output  of 
2,700  k.w.  and  six  type  C  motors  developing  1,600  h.p.,  with  ade- 

quate lightning  protection  at  both  ends  of  the  line. 
 ♦   

The  Bureau  of  Information 

The  Bureau  of  Information  was  one  of  the  most  popular 
innovations  at  the  Convention.  It  was  located  near  the  en- 

trance of  the  meeting  hall  and  close  to  the  headquarters  of  the 
Street  Railway  Journal.  Circulars  were  distributed  early  in 

the  Convention,  stating  that  a  "Bureau  of  Information  had  been established  for  the  comfort  and  convenience  of  all  who  attend  the 

Convention."  The  booth  was  supplied  with  private  telephone, 
stenographers,  etc.  It  was  also  a  popular  resting  place  for  the 
delegates  during  their  trips  around  the  exhibition  hall.  The 
bureau  was  in  charge  of  Robert  II.  Derrah,  of  the  Boston  Ele- 

vated Railroad,  who  secured  many  new  friends,  as  well  as  favored 
old  ones,  by  his  many  courtesies  during  the  duration  of  the  Con- 
vention. 

Personals 
MR.  WILLIAM  G.  HOWELL,  son  of  Admiral  Howell,  has 

just  taken  charge  of  the  Chicago  office  of  the  John  Stephenson 
Company,  Ltd.,  of  New  York. 
MR.  ELIAS  VANDER  HORST,  who  has  been  for  some  time 

the  New  England  representative  of  the  John  Stephenson  Com- 
pany, has  just  been  attached  to  the  New  York  office  of  the  com- 

pany. 

MR.  GEORGE  W.  KNOX,  JR.,  electrical  engineer  of  the  Chi- 
cago Street  Railway,  was  married  Sept.  5  to  Miss  Meers,  of  North 

Evanston,  111.  The  many  friends  of  Mr.  Knox  offer  him  the  con- 
gratulations of  the  occasion. 

MR.  FRANK  R.  FORD,  of  Ford,  Bacon  &  Davis,  engineers, 
of  New  York  and  New  Orleans,  was  married  Aug.  27  to  Miss 

Donaldson,  at  Dingman's  Ferry,  Pa.  Mr.  Ford  will  make  an  ex- tended wedding  tour  before  his  return  to  New  York. 

MR.  D.  B.  DYER,  of  Augusta,  Ga.,  was  prevented  from  attend- 
ing the  Street  Railway  Convention,  at  Boston,  through  the  death 

of  the  auditor  of  his  road.  Mr.  Dyer,  however,  takes  as  great  an 
interest  in  the  association  as  ever  and  regrets  exceedingly  that  he 
was  not  able  to  attend  the  meeting. 

MR.  E.  A.  STANLEY,  formerly  of  the  Jackson  &  Sharp  Com- 
pany, and  now  manager  of  the  Electric  Railway  &  Tramway  Car- 
riage Works,  Limited,  of  Preston,  England,  has  been  in  America 

for  some  weeks  past  purchasing  wood  working  and  other  tools  for 

the  equipment  of  the  company's  new  shops,  which  are  to  have  a capacity  of  600  cars  per  annum.  Mr.  Stanley  sailed  for  England 
on  Sept.  22. 
COL.  EUGENE  GRIFFIN,  whose  regiment  of  Volunteer  En- 

gineers left  for  Porto  Rico  some  weeks  ago,  was  taken  ill  shortly 
after  his  arrival  on  the  island  with  dysentery,  and  by  order  of  the 
authorities  was  sent  to  his  home  on  the  Hudson,  where  he  is  now 
recuperating.  He  has  lost  nearly  thirty  pounds  in  weight  during 
his  illness,  but  is  now  better  and  is  able  to  sit  up,  and  intends  re- 

turning to  Porto  Rico  as  soon  as  possible. 

MR.  GEORGE  E.  MARTIN,  who  has  recently  been  connected 
with  the  Westinghouse  Electric  &  Manufacturing  Company,  of 

Pittsburgh,  Pa.,  has  severed  his  connection  with  that  company, 
and  has  accepted  a  position  as  mechanical  engineer-  of  the  Spring- 

field Manufacturing  Company,  of  Bridgeport.  Conn.  The  latter 
company  manufactures  the  well-known  Springfield  car  wheel 

grinder. MR.  W.  H.  TAYLOR  has  resigned  the  vice-presidency  of  the 
Street  Railway  Publishing  Company  to  accept  the  position  as 

president  and  manager  of  "The  Hub,"  a  paper  published  in  New York  and  devoted  to  the  carriage  interests.  Mr.  Taylor  has  been 
active  and  faithful  in  the  service  of  the  Street  Railway  Journal, 
and,  while  in  this  field,  has  made  many  friends,  who  will  wish  him 
every  posible  success  in  his  new  venture.  In  entering  the  carriage 
industry  he  does  so  with  most  flattering  prospects,  and  carries 
with  him  the  most  cordial  well  wishes  of  all  his  former  associates. 
MR.  F.  E.  DRAKE  has  been  appointed  electrical  adviser  to  Mr. 

Ferdinand  Peck,  the  Commissioner  General  of  the  United  States 
to  the  Paris  Exposition  of  1900.  Mr.  Drake  has  had  a  very  exten- 

sive experience  in  electrical  matters  and  his  appointment  to  this 
position  will  be  of  great  advantage  to  the  American  exhibitors  and 
to  the  Commission.  He  began  his  connection  with  electrical  in- 

terests as  a  railroad  telegraph  operator  when  but -14  years  of  age. 
After  several  years  in  the  operating  service,  he  was  transferred  to 
the  civil  engineering  department,  and  served  in  several  capacities, 
including  that  of  assistant  division  engineer.  Since  1890  he  has 
been  directly  connected  with  the  manufacturing  industries,  having 
acted  as  manager  of  the  Standard  Electric  Company,  a  concern 

which  played  a  most  important  part  in  the  lighting  of  the  World's Columbian  Exposition,  and  in  1896  he  formed  a  partnership  with 
W.  D.  Ball,  of  Chicago,  under  the  name  of  W.  D.  Ball  &  Co., 
electrical  and  mechanical  engineers.  This  connection  he  severed 
in  the  early  part  of  1897  to  accept  the  position  as  assistant  to  the 
manager  of  the  Walker  Company,  where  his  former  varied  experi- 

ence in  electrical  and  mechanical  matters  has  been  of  great  service. 
MR.  ALFRED  WISEMAN,  A.  M.  I.  M.  E.,  of  Birmingham, 

England,  chief  partner  of  the  Electric  Tramways  Equipment  Com- 
pany, of  that  city,  spent  two  weeks  in  this  country  last  month, 

arriving  Sept.  2,  at  Boston,  and  returning  to  England  on  the 
"Campania"  Sept.  17.  His  company  is  a  very  prominent  manu- 

facturer of  overhead  line  material  in  England,  and  has  made  a 
high  reputation  not  only  for  standard  appliances,  but  also  for 
special  material  for  contractors.  Being  engaged  in  engineering 
work,  the  company  can  follow  technical  specifications  accurately 
and  intelligently.  The  Electric  Tramways  Equipment  Company, 
it  is  understood,  will  also  engage  extensively  in  the  general  elec- 

tric railway  supply  business,  and  to  this  end  has  secured  the 
agency  of  a  number  of  prominent  American  manufacturers,  not- 

ably the  R.  D.  Nuttall  Company.  Mr.  Wiseman's  chief  object  in coming  to  this  country  at  this  time  was  to  attend  the  convention  at 
Boston,  but  he  also  found  time  during  his  trip  to  visit  Providence, 
New  York,  Philadelphia  and  Pittsburgh.  He  expresses  himself  as 
greatly  interested  in  the  electric  railway  development  which  he  has 
seen,  and  hopeful  of  a  rapid  advance  in  electric  railway  construc- 

tion in  Great  Britain  and  Ireland. 
MR.  D.  W.  PUGH  and  MR.  JOHN  A.  TACKABERRY,  who 

have  been  associated  for  a  long  term  of  years  with  the  John  Ste- 
phenson Company,  of  New  York,  have  severed  their. connection 

with  that  corporation.  No  persons  have  been  identified  in  a  more 
intimate  way  or  for  a  longer  period  of  time  with  the  development 
of  the  street  railway  industry  than  these  gentlemen,  and  none 
probably  have  a  wider  acquaintance  in  the  street  railway  field. 
Mr.  Tackaberry  was  connected  with  the  designing  and  building 
department  of  the  Stephenson  Company  and  earned  here  a  high 
reputation  as  a  car  builder.  Undoubtedly  a  great  part  of  the  suc- 

cess and  renown  of  the  Stephenson  cars  are  due  to  Mr.  Tacka- 
berry's  thorough  knowledge  of  street  car  construction.  Mr.  Pugh 
was  engaged  with  the  company  in  its  selling  department,  in  which 
he  achieved  a  wide  success.  His  record  served  to  distinguish  the 
company,  which  he  represented  as  an  energetic  and  thoroughly 
up-to-date  factor  in  the  manufacture  of  street  cars,  though  con- 

servative in  the  best  meaning  of  that  term.  Messrs.  Pugh  and 
Tackaberry  have  not  yet  announced  their  plans  for  the  future,  but 
will  have  the  best  wishes  of  their  friends  in  whatever  undertaking 
they  may  engage. 

Obituary 

LIEUT.  WILLIAM  TIFFANY,  secreta-y  and  treasurer  of  the 
Sterling  Supply  &  Manufacturing  Company,  of  New  York,  died 
recently  of  fever  brought  on  through  hardship  endured  in  the 
Cuban  campaign.  Lieut.  Tiffany  was  the  sen  of  George  Tiffany, 
the  well-known  jeweler  of  New  York,  and  grand-nephew  of  Com- 

modore Perry.  On  the  outbreak  of  the  recent  war  he  enlisted  as 
a  private  in  the  Rough  Riders,  and  was  soon  promoted  to  the 
position  of  corporal  and  then  to  sergeant.  His  bravery  on  the 
battlefield  before  Santiago  earned  for  him  his  position  as  lieuten- 

ant.   At  this  place,  however,  he  contracted  fever,  and  was  then 
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taken  to  Montauk  Point,  and  later  to  Boston,  where  he  died  on 
Aug.  25.    He  was  buried  with  military  honors. 

AMONG  THE  MANUFACTURERS 

THE  MONARCH  STOVE  &  MANUFACTURING  COM- 
PANY has  secured  as  its  Chicago  representatives  and  for  territory 

tributary  to  that  city,  the  W.  R.  Carton  Company,  Chicago. 
THE  DUPLEX  CAR  COMPANY,  of  New  York,  reports  that 

it  is  receiving  numerous  inquiries  concerning  the  Duplex  car  and 
that  a  great  interest  is  being  taken  in  it,  not  only  in  America,  but 
also  in  Europe. 

THE  CRANE  COMPANY,  of  Chicago,  III,  has  issued  a  com- 
plete catalogue  containing  423  pages  describing  its  entire  line  of 

goods.  The  catalogue  contains  dimensions,  tables  of  screwed  and 
flanged  fittings  and  valves,  and  also  considerable  useful  informa- 

tion for  mechanical  engineers.    It  will  be  sent  upon  request. 

THE  BERLIN  IRON  BRIDGE  COMPANY,  of  East  Berlin, 
Conn.,  has  the  contract  for  furnishing  steel  work  for  the  Memorial 
Hall,  being  erected  at  Westerly,  L.  I.  This  building  is  to  be  fire- 

proof throughout,  with  steel  floor  beams  and  columns  support- 
ing the  floor  structure  and  steel  trusses  and  beams  for  the  roof. 

THE  WHEELER  REFLECTOR  COMPANY,  of  Boston, 
Mass.,  received  a  number  of  visits  from  delegates  to  the  street 
railway  convention,  and  took  a  number  of  orders  for  its  head- 

lights. This  company  makes  headlights  of  various  styles,  and  re- 
ports increasing  activity  in  this  department. 

THE  H.  W.  JOHNS  MANUFACTURING  COMPANY,  of 
New  York,  through  its  New  England  agents,  secured  the  order  for 
all  the  overhead  material  to  be  used  in  the  construction  of  the 
Portsmouth  and  Dover  Street  Railway,  of  Portsmouth,  N.  H., 
which  is  owned  by  the  Boston  &  Maine  Railroad. 

THE  McGUIRE  MANUFACTURING  COMPANY,  of  Chi- 
cago, is  having  the  usual  rush  at  this  time  of  the  year.  It  reports 

orders  for  the  month  of  August  for  300  new  Columbia  stoves,  17 
snow-sweepers  and  260  trucks,  and  the  officials  of  the  company  ex- 

press the  belief  that  this  fall  will  see  the  best  business  the  country 
has  seen  for  several  years. 

THE  DUFF  MANUFACTURING  COMPANY,  of  Alle- 
gheny, Pa.,  writes  that  the  Circuit  Court  of  the  United  States, 

Western  District,  of  Michigan,  Judge  Severens,  has  granted  a  pre- 
liminary injunction  restraining  the  Kalamazoo  Velocipede  &  Car 

Company  from  manufacturing  and  selling  the  Barrett  patent  jacks 
as  manufactured  by  the  Duff  Manufacturing  Company. 

THE  MEAKER  MANUFACTURING  COMPANY,  of  North 
Chicago,  111.,  has  issued  an  extremely  fine  catalogue  setting  forth 
the  merits  of  the  new  Meaker  registers.  The  Meaker  Company 

has  had  twenty  years'  experience  in  building  fare  registers,  and  its factory  is  fully  equipped  with  special  machinery  for  turning  out 
devices  of  the  highest  possible  character.  The  catalogue  just 
issued  contains  a  number  of  fine,  highly  colored  plates  describing 
the  registers. 
THE  AMERICAN  PEGAMOID  COMPANY,  of  New  York, 

manufactures  an  imitation  leather  which  is  particularly  well 
adapted  to  making  car  curtains,  covering  for  car  seats,  etc.  The 
surface  of  this  material  is  firm,  but  flexible,  and  has  the  advantage 
over  real  leather  it  can  only  be  scratched  with  difficulty,  and 
its  wearing  qualities  are  greater.  It  stands  extreme  heat  and  cold 
and  the  face  will  not  peel  off,  nor  does  it  become  sticky.  Pega- 

moid cloth  can  be  washed  and  scrubbed  even  with  soap  and  boil- 
ing water  without  injuring  the  fabric  in  any  way. 

THE  WESTINGHOUSE  MACHINE  COMPANY  AND 
WESTINGHOUSE,  CHURCH,  KERR  &  CO.,  of  Pittsburgh, 
tendered  a  complimentary  banquet  to  the  delegates  of  the  National 
Association  of  Stationary  Engineers,  at  Pittsburgh,  on  Sept.  7. 
Before  the  banquet  the  shops  of  the  Westinghouse  companies  were 
thrown  open  to  the  visitors,  and  the  different  tools  and  methods  of 
this  establishment  were  fully  explained  to  the  delegates  and  their 
friends.  About  700  people  partook  of  the  dinner  and  were  very 
enthusiastic  in  their  expressions  of  appreciation  of  the  way  in 
which  the  Westinghouse  companies  had  taken  care  of  them. 

J.  G.  WHITE  &  CO.  have  been  at  work  recently  upon  :i  num- 
ber of  contracts,  among  them  one  upon  the  Buffalo  &  Lockport 

Railroad  (described  in  the  September  issue  of  the  Street  Rail- 
way Journal),  where  they  built  the  overhead  work  and  furnished 

the  wire  for  both  the  trolley  line  and  and  the  transmission  line 
from  Niagara  Falls  to  Lockport.  as  well  as  the  track  bonding  and 
some  work  upon  the  track  itself.    As  usual,  with  the  work  of  this 

well-known  firm  of  engineers  and  contractors,  it  is  almost  beyond 
criticism,  and  is  worthy  of  inspection  as  an  example  of  the  best 
modern  construction  methods. 

EUGENE  MUNSELL  &  COMPANY,  of  New  York  and  Chi- 
cago, importers  and  wholesale  dealers  in  mica,  report  a  very  grati- 
fying demand  for  its  India  mica.  It  carries  a  large  stock  at  both 

its  warehouses  in  New  York  and  Chicago,  and  is  therefore  in  ;> 
position  to  execute  orders  promptly.  This  concern  was  one  of 
the  pioneers  in  the  preparation  of  mica  for  electrical  purposes, 
having  sold  to  the  Edison  Company  at  a  time  when  that  company 
was  engaged  in  the  manufacture  of  electrical  apparatus  to  such  an 
extent  that  it  required  but  two  armature  winders,  dating  back  in 
the  eighties. 

THE  TRIUMPH  ELECTRIC  COMPANY,  of  Cincinnati, 
Ohio,  supplied  the  special  motor  which  drives  the  giant  see-saw 
now  in  operation  at  the  Exposition  at  Omaha,  Neb.  This  see-sawis 
a  very  ingenious  novelty,  and  was  designed  by  C.  H.  de  Zevallos, 
of  Nashville,  Tenn.  It  consists  of  a  steel  tower  100  ft.  high,  sup- 

porting a  sea-saw  cross  beam  which  is  200  ft.  long,  and  which  in 
turn  supports  a  swinging  car  at  each  end.  The  fact  that  the 
Triumph  Electric  Company  was  given  the  contract  for  supplying 
the  electrical  apparatus  to  operate  this  see-saw  is  a  good  testi- 

monial of  the  reliability  of  the  appliances  manufactured  by  that company. 

THE  KINETIC  MANUFACTURING  COMPANY,  of  New 
Yoik,  has  just  established  a  new  manufacturing  plant  at  River- 

side, Del.,  being  between  Wilmington  and  Chester,  Pa.  The  plant 
consists  of  three  brick  buildings  of  the  respective  dimensions  as 
fellows:  241  ft.  x  55  ft.,  51  ft.  x  60  ft.,  33  ft.  6  ins.  x  37  ft.,  and  sev- 

eral frame  buildings,  all  situated  on  a  lot  containing  upward  of  five 
acres,  and  occupying  the  entire  space  between  the  main  division 
of  the  Pennsylvania  Railroad  and  the  Delaware  River.  The  com- 

pany owns  the  dock  of  80  ft.  frontage,  at  which  vessels  drawing  16 
ft.  of  water  may  lie  in  order  to  discharge  cargo.  These  works  are 
only  3  miles  north  of  Wilmington,  Del.,  and  24  miles  south  of 
Philadelphia,  with  numerous  trains  at  all  hours  from  either  city 

THE  LUDEWIG-THURBER  MANUFACTURING  COM- 
PANY, of  Pittsburgh,  Pa.,  has  recently  moved  its  office  and  works 

to  565  Old  Avenue,  where  it  has  an  excellently  equipped  establish- 
ment. The  company  is  now  prepared  to  handle  all  classes  of 

electrical  repair  work,  and,  as  its  works  are  fully  equipped  with 
modern  machinery  and  skilled  labor,  special  attention  will  be  given 
to  armature  and  field  winding,  refilling  of  commutators,  etc.  The 
company  also  buys  and  sells  motors  and  generators  and  all  elec- 

tric railway  and  light  apparatus,  and  is  prepared  to  install  com- 
plete electric  light  and  railway  plants.  The  officers  of  the  com- 
pany are  J.  L.  Ludewig,  president;  William  Ludewig,  vice-presi- 
dent; J.  B.  McGinley,  general  manager,  and  G.  P.  Thurber,  sec- 
retary and  treasurer. 

JOHN  A.  ROEBLING'S  SONS  COMPANY,  of  Trenton, 
N.  J.,  has  recently  added  to  its  large  establishment  a  department 
for  the  manufacture  of  rubber  insulated  wire.  The  new  rubber 
plant  is  located  near  the  electrical  wire  department  and  is  housed 
in  a  handsome  three-story  brick  building,  60  ft.  x  160  ft.,  with  rail- 

way tracks  immediately  at  the  door.  The  best  and  latest  machinery 
for  manipulating  the  rubber  and  applying  it  to  wires  and  cables 
has  been  installed  and  is  now  in  successful  operation,  turning  out 
large  quantities  of  rubber  insulated  conductors,  and  this  company 
is  prepared  to  take  orders  for  large  or  small  quantities  of  all  kinds 
of  rubber-covered  wire  from  the  smallest  size  to  the  largest  and 
heaviest  lead-encased  stranded  conductors  and  armored  submarine 
cables. 

ADAM  COOK'S  SONS,  of  New  York  City,  have  received  the 
following  unsolicited  testimonial  from  Adam  Cole,  engineer, 

Lower  Brothers'  Company,  of  Dayton,  Ohio:  "I  beg  leave  to  in- 
form you  that  I  have  charge  of  an  18  in.  x  42  in.  Hamilton  Cor- 

liss engine,  making  72  r.p.m.;  the  thermometer  in  the  engine 
room  during  the  summer  months  registers  117  degs.  The  out- 
bearing  became  so  hot  on  one  of  those  days  I  thought  to  shut 
clown  would  be  the  only  way  out  of  the  trouble,  having  exhausted 
all  known  remedies,  such  as  cylinder  oil,  three  noted  brands  of 
grease  and  cold  water.  Having  some  of  your  grease  at  hand,  I 
commenced  using  it,  expecteing  to  get  the  same  results.  I  was 
somewhat  amazed  to  get  the  required  results:  in  one  hour's  time 
the  bearing  was  back  to  its  normal  temperature.  From  this  on  I 
will  always  have  some  of  your  lubricant  on  hand." 

THE  WESTERN  ELECTRIC  COMPANY,  of  Chicago,  111., 
has  made  arrangements  for  representing  the  Stanley  Electric  Man- 

ufacturing Company  in  the  following  trritory:  Michigan,  Ohio, 
Kentucky,  Tennessee,   Alabama,   Mississippi,    Indiana,  Illinois, 
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Wisconsin,  Minnesota,  Iowa,  Missouri,  Arkansas,  Louisiana, 
Texas,  Indian  Territory.  Oklahoma,  Kansas,  Nebraska,  South 
Dakota,  North  Dakota.  Montana,  Wyoming,  Colorado  and  New 
Mexico.  A  complete  stock  of  transformers  and  other  appliances 
to  insure  prompt  shipment  will  be  carried  by  the  Western  Electric 
Company  in  Chicago,  and  correspondence  is  solicited  from  in- 

tending purchasers  of  alternating  apparatus  for  any  purpose, 
single  phase,  polyphase,  power  transmission,  transformers,  switch- 

boards, instruments,  etc..  and  all  orders  and  inquiries  will  have 
prompt  attention. 

THE  HARRISON  SAFETY  BOILER  WORKS,  of  Phila- 
delphia, Pa.,  reports  the  following  recent  sales  of  Cochrane  sepa- 

latcrs.  Wm.  H.  Grundy  &  Company,  Bristol.  Pa.,  one  8-in  hori- 
zontal separator;  Chicago  Brass  Company,  Kenosha,  Wis.,  one 
vertical  and  one  5-in.  horizontal;  Warren  Electric  Com- 

pany, Ltd.,  Warren,  Pa.,  one  6-in.  horizontal;  Thos.  Evans,  Provi- 
dence, R.  I.,  one  7-in.  horizontal;  Philadelphia  Watch  Case  Com- 

pany, Riverside,  N.  J.,  one  7-in.  horizontal;  J.  B.  Kendall,  Wash- 
ington, D.  C,  one  8-in.  horizontal;  Cincinnati  (Ohio)  Milling 

Machine  Company,  one  5-in.  horizontal;  Adrian  (Mich.)  Wate1" 
Company,  3-in.  vertical  and  two  4-in.  vertical;  F.  W.  Wolf  Com 
pany,  Chicago,  5-in.  horizontal;  Barr  Pumping  Engine  Company, 
Philadelphia,  5-in.  horizontal;  Stockton  (Cal.)  Water  Company, 
5-in.  horizontal;  Collins  White  Lead  Works,  of  the  National  Lead 
Company,  St.  Louis,  4Tj-in.  horizontal;  University  of  Kansas, 
Lawrence,  Kan.,  3-in.  and  5-in.  horizontal;  Carnegie  Steel  Com- 

pany, Carrie  Furnaces,  Rankin.  Pa.,  a-in.  vertical,  and  3-in.  verti- 
cal and  3-in.  horizontal;  John  Gund  Brewing  Company,  La  Crosse, 

Wis.,  4-in.  vertical,  3-in.  vertical,  and  3^2-in.  horizontal;  Edwin  S. 
Hartwell  Lumber  Company,  9-in.  horizontal,  and  others. 

THE  SAFETY  THIRD  RAIL  &  ELECTRIC  COMPANY, 
of  New  York,  filed  a  certificate  of  incorporation  on  Sept.  22.  This 
company  has  been  formed  to  control  the  patents  formerly  owned 
by  the  Safety  Third  Rail  Electric  Company.  An  election  was  held 
on  Sept.  23,  anrl  the  following  gentlemen  were  appointed  as  offi- 

cers and  directors:  Emerson  McMillin,  president;  William  M. 
Keepers,  vice-president;  David  F.  Halsted,  secretary  and  auditor; 
C.  T.  Scoville,  treasurer;  J.  McLeod  Murphy,  electrical  and  me- 

chanical engineer;  E.  V.  Baillard,  assistant  electrical  and  mechan- 
ical-engineer; W.  F.  Douthirt,  assistant  secretary;  Louis  Steckler, 

counsel;  directors — Emerson  McMillin,  David  F.  Halsted,  Henry 
B.  Wilson,  Louis  Steckler,  R.  H.  Beach.  J.  McLeod  Murphy,  C 
T.  Scoville,  W.  F.  Douthirt,  William  M.  Keepers.  The  capital 
stock  of  the  company  is  $1,000,000.  half  of  which  is  preferred  and 
half  common.  The  same  general  offices  will  be  continued  at  No.  5 
Beekman  Street,  New  York  City.  This  reorganization  is  a  very 
important  move,  as  it  brings  the  control  of  the  patents  of  the 
Safety  Third  Rail  Electric  Company  into  the  hands  of  Emerson 
McMillin  &  Co.,  the  well-known  Wall  Street  bankers  and  cap- 
italists. 

LAING,  WHARTON  &  DOWN,  of  London,  England;  have  re- 
cently made  sales  of  "Whardown"  track  tools  to  the  following 

companies:  Hull  &  Barnsley  Railway  Company,  track  drill  and 
rail  saw;  Lancashire  &  Yorkshire  Railway,  Pearson  jacks;  Lan- 

cashire &  Derbyshire  Railway,  two  track  drills  and  section  car; 
Finland  State  Railways,  two  track  drills  and  two  rail  saws;  Liver- 

pool Overhead  Railway,  three  track  drills:  Hull  Corporation,  two 
track  drills  and  two  rail  saws;  Manchester  Corporation,  eleven 
track  drills;  Huddersfield  Corporation,  Pearson  jacks,  two  track 
drills  and  rail  saw;  Blackburn  Corporation,  track  drills;  St. 

Helen's  Corporation,  five  track  drills;  Belfast  Tramways,  two 
track  drills,  rail  saw  and  Pearson  jacks:  Dublin  United  Tram- 

ways, two  track  drills;  Isle  of  Man  Tramways  Company,  six 
track  drills;  Bristol  Tramways  Company,  track  drills  and  rail  saw; 
Odessa  Tramways  Company,  three  track  drills  and  one  rail  saw; 
Bucharest  Tramways  Company,  three  track  drills;  Paris  Tram- 

ways, track  drill:  Dublin  &  Blessington  Tramways  Company, 
track  drill;  Rottingdean  &  Brighton  Tramway  Company,  track 
drill;  Siemens  Brothers,  Ltd.,  three  track  drills;  The  British 
Thomson-Houston,  Ltd.,  three  track'  drills;  Mather  &  Piatt,  track 
drill:  The  Oerlikon  Company,  track  drills:  Charton  &  Byland, 
two  track  drills;  Dick,  Kerr  &  Company,  four  track  drills;  W.  H. 
Hutchinson,  track  drills;  A.  S.  Morgan  &  Company,  track  drills. 

THE  HAZELTON  BOILER  COMPANY.  New  York  City, 
sole  proprietors  and  manufacturers  of  the  Hazelton  or  Porcupine 
boiler,  have  orders  from  the  following  concerns:  500  h.p.  for  the 
Morris  County  Electric  Company,  Morristown,  N.  J.;  Brookline 
Gas  Light  Company,  Boston,  750  h.p.:  American  Gas  Company, 
Philadelphia,  Pa.,  200  h.p.,  for  its  plant  at  Port  Chester,  West- 

chester County,  N.  Y.,  in  which  there  are  aiready  three  boilers  of 
the  same  type;  Newark  Gas  Company,  Newark,  N.  J.,  300  h.p.; 
Rochester  Gas  &  Electric  Company,  Rochester.  N.  Y.,  500  h.p. 

(.tenth  order),  making  4500  h.p.  of  these  boilers  in  that  very  com- 
plete plant.  The  Rochester  company  has  also  recently  purchased 

a  500  h.p.  Hazelton  or  Porcupine  boiler  from  the  Syracuse  (N.  Y.) 
Heat  &  Power  Company,  which  will  shortly  be  moved  to  Roches- 

ter. Other  contracts  are  from  the  Oakland  Gas,  Light  &  Heat 
Company,  Oakland,  Cal.,  new  steel  jacket  for  200  h.p.  Hazelton 
boiler  erected  about  ten  years  ago  and  now  to  be  equipped  with 
all  the  latest  improvements;  Wagner  Palace  Car  Company,  Buf- 

falo, N.  Y.,  steel  jackets  for  five  150  h.p.  Hazelton  boilers,  which 
were  erected  in  circular  brick  settings  about  eight  years  ago;  Gil- 

bert &  Bennett  Manufacturing  Company,  Georgetown,  Conn., 

steel  furnace  casings;  Goodyear's  India  Rubber  Glove  Manufac- 
turing Company,  Naugatuck,  Conn.,  300  h.p.  (third  order),  and 

South  Middlesex  Street  Railway  Company,  South  Framingham. 
Mass.,  150  h.p. (third  order).  All  of  these  boilers  are  to  be  equipped 
with  the  new  brick-lined  steel  jacket,  with  square  furnace  and 
square  grate  surface,  lately  introduced  by  the  Hazelton  Boiler 
Company.  Such  an  array  of  orders  clearly  indicates  the  high 
opinion  of  this  boiler  held  by  steam  users. 

New  Publications 

Painting  of  Metal,  with  Specifications.  By  A.  H.  Sabin.  96 
pages.  Illustrated.  Published  by  Edward  Smith  &  Company, 
of  New  York. 
This  book  deals  with  the  subject  of  the  best  method  of  paint- 
ing iron  and  other  metals  in  buildings,  biidges  and  structural 

work,  in  order  to  prevent  corrosion  and  rust.  Much  of  the  matter 
has  been  submitted  in  manuscript  to  the  criticism  of  numerous 
eminent  engineers  in  all  parts  of  the  country  before  publication. 

 • 

Trade  Catalogues 

Fare  Registers.  Published  by  Meaker  Manufacturing  Company, 
of  >sorth  Chicago,  111.    Illustrated.    23  pages. 

Catalogue  of  the  Crane  Company.  Published  by  the  Craue  Com- 
pany, of  Chicago,  111.    Illustrated.    423  pages. 

Special  Correspondence 

Albany,  N.  Y.,  Sept.  3,  1898. 
Editors  Street  Railway  Journal: 

ft  is  not  our  purpose  to  say  anything  against  electric  heaters 
made  by  our  competitors,  since  we  believe  that  the  efficiency  of 
electric  heaters  has  been  and  can  be  determined  by  street  railway 
officials  whenever  they  care  to  go  into  the  matter  of  electric  heat- 

ing; but  we  do  desire  to  correct  some  of  the  facts  implied  in  an 

article  on  "Electric  Heaters,"  on  page  582  of  the  Street  Railway 
Journal  for  September,  1898. 

In  that  article  you  state  that  "the  Gold  Car  Heating  Company 
has  occupied  a  very  high  position  as  a  manufacturer  of  heating 

apparatus  for  railway  cars,"  immediately  after  which  occurs  the following: 

"Upon  the  general  adoption  of  electricity  for  propelling  street  cars  the 
company  took  up  the  electric  heating  problem  and  devoted  its  long  ex- perience in  car  heating  to  the  subject.  As  evidence  of  its  ability  to  take  hold 
of  this  subject,  it  might  be  said  that  over  10,000  cars  and  locomotives  in  this 
country  are  equipped  with  Gold  heaters,  not  to  mention  5000  in  England 
and  numberless  more  in  numerous  other  quarters  of  the  globe.  It  is  not 
remarkable,  therefore,  that  the  Gold  Company  should  manufacture  an  electric- heater  which  has  been  widely  adopted.  In  Chicago,  for  example,  the  South 
Side  Elevated  Road  has  in  use  3000  Gold  standard  electric  heaters  for  cross- 

seat  cars." The  clear  implication  of  this  is,  that  the  Gold  Car  Heating  Com- 
pany has  equipped  with  electric  heaters  10,000  cars,  3000  Gold 

heaters  of  which  are  in  use  on  the  South  Side  Elevated  Railroad 
in  Chicago.  The  fact  is,  that  the  10,000  cars  refer  to  steam  heating 

apparatus. The  3000  heaters  in  the  cars  of  the  South  Side  elevated  road  in 
Chicago  were  placed  there  by  the  Gold  Company,  but  they  em- 

body the  exact  features  of  the  heaters  made  by  the  Consolidated 
Car-Heating  Company,  and  are  a  positive  infringement.  The 
court  has  so  declared  it,  and  has  granted  a  preliminary  injunction 
against  the  Gold  Company  restraining  them  from  manufacturing 
the  same.  After  this  injunction  was  granted,  the  Gold  Company 
produced  a  new  heater  sometime  early  this  summer,  which  it  has 
advertised  widely  by  circulars  and  illustrations  in  the  papers,  par- 

ticularly in  the  August  issue  of  the  Street  Railway  Journal,  but 
since  there  has  been  no  cold  weather,  we  are  not  aware  of  its  hav- 

ing been  put  into  practical  service. 
Consolidated  Car-Heating  Company, 

By  C.  Sheldon, 
General  Manager  and  Treasurer. 
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ORGANIZATION  AND  OPERATING  METHODS  OF  THE  UNION 

TRACTION  COMPANY  OF  PHILADELPHIA 

The  Union  Traction  Company,  of  Philadelphia,  operates, 
through  consolidations  and  by  leases,  about  450  miles  of 
track  in  the  city  of  Philadelphia  and  its  suburbs,  and  earns 

nearly  $11,000,000  gross.  It  is  the  largest  single  street  rail- 
way property  in  theworld.  It  is  a  consolidation  bylease  and 

merger  of  the  People's  Traction  system  and  the  Electric 

in  rebuilding  and  equipping  for  electric  operation  these 
four  constituent  properties.  The  consolidation  has 
brought  about  great  changes  in  operating  methods  and  a 
unifying  of  engineering  practice,  and  a  general  description 
of  the  complete  system  as  now  operated  will  be  of  special 
interest  in  view  of  the  magnitude  of  the  enterprise,  the 

THIRTEENTH  &  MOUNT  VERNON  STREETS  POWER  STATION— UNION  TRACTION  COMPANY 

Traction  system,  which  together  operated  under  lease  prior 
to  the  consolidation  fourteen  street  railway  lines  in  Phila- 

delphia. The  consolidation  was  effected  in  1895,  and  to 
the  Union  Traction  Company  was  leased  for  999  years  the 
property  of  the  Philadelphia  Traction  Company,  which 

operated  under  lease  twenty-one  smaller  lines  in  Philadel- 
phia. On  Jan.  r,  1898,  the  company  secured  the  one  re- 

maining important  line  in  the  city,  the  Hestonville,  Mantua 

&  Fairmount  Passenger  Railway  Company,  by  a  999-year 
lease,  and  now  controls  practically  the  entire  transportation 
system  of  a  city  of  1,250,000  inhabitants. 

From  time  to  time  during  the  past  four  years  there  have 
appeared  in  the  columns  of  the  Street  Railway  Journal 
the  engineering  plans  and  construction  methods  followed 

financial  problems  which  have  had  to  be  solved,  and  the 

remarkable  results  which  have  been  achieved  by  the  pres- 
ent management. 

PLAN  OF  ORGANIZATION 

The  company's  operating  organization,  as  shown  in  the 
accompanying  diagrams,  is  extremely  simple.  The  presi- 

dent, who  now  acts  as  general  manager,  is  the  source  of  all 

administrative  authority,  subject  only  to  the  Board  of  Di- rectors. 

There  are  three  department  heads  reporting  to  the  presi- 
dent and  acting  as  its  technical  advisers  on  matters  of  detail 

as  well  as  performing  to  a  certain  extent  administrative 

functions.  These  are  the  chief  engineer,  the  superintend- 
ent of  transportation  and  the  claim  agent.    In  addition  to 
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these  department  chiefs  are  the  general  counsel,  two  master 

mechanics,  a  special  agent  and  the  president's  clerk,  who 
has  charge  of  purchases  under  direct  instructions  from  the 
president. 

In  the  engineering  department  are  found  an  electrical 
engineer,  in  charge  of  dynamos  and  connections  in  the 

power  station  only,  including  switchboards;  a  superin- 
tendent of  lines  and  cables,  who  is  in  charge  of  the  dis- 

tribution system,  both  overhead  and  underground,  from 
the  switchboards;  a  superintendent  of  motive  power,  who 
has  charge  of  station  steam  plant ;  and  an  engineer  of  way, 
who  is  in  charge  of  maintenance  of  track  and  roadway, 
conduits  and  general  street  work. 

The  care  of  all  rolling  stock,  including  car  bodies,  trucks 

gineer,  W.  S.  Twining;  superintendent  of  transportation. 

James  Bricker;  claim  agent,  Nelson  Sailor;  general  coun- 
sel, Shapeley  &  Ballard;  comptroller,  D.  C.  Golden;  audi- 
tor, J.  D.  Hiestand;  special  agent,  C.  P.  Weaver;  pres- 

ident's clerk,  W.  L.  Maize;  general  superintendent,  Walter 
Ellis;  engineer  of  way,  H.  B.  Nichols;  superintendent  lines 
and  cables,  F.  H.  Lincoln;  electrical  engineer,  Charles 

Hewitt;  superintendent  of  motive  power,  W.  J.  Kerr;  mas- 
ter mechanics,  R.  G.  Oliver  and  Frank  Wampler. 

It  is  hard  to  see  how  this  organization  could  be  greatly 
simplified,  and  it  is  certainly  efficient,  judged  by  the  results 
shown  in  the  following  comparative  statement  of  operation 
for  the  last  two  financial  years  ending  June  30.  The  pres- 

ent organization  has  been  in  force  for  about  one  year  only: 

'ICE  PRESIDENT  /  \ rOCK  TRANSFERS  (  J 

SUP'T MOTIVE 
POWER 

ELECTRICAL  SUP'T  ENGINEER ENGINEER        LINES  AND  OF  WAY CABLES 
14  DIVISION  (\ 

SUPERINTENDENTS  \_J 

FIG.  1. — DIAGRAM  OF  ORGANIZATION— UNION  TRACTION  COMPANY 

SUP'T  OF 
TRANSPORTATION 

and  motors,  is  in  charge  of  the  two  master  mechanics,  one 

at  each  of  the  company's  repair  shops. 
The  superintendent  of  transportation  is  in  charge  of  all 

time  tables,  of  which  a  large  variety  has  been  prepared  for 
use  with  the  varying  requirements  of  traffic.  This  officer 
has  charge  of  the  records  and  of  the  corps  of  inspectors, 
who  report  to  him  concerning  the  efficiency  of  service, 
conditions  of  traffic,  etc.  hi  the  transportation  department 

is  also  the  general  superintendent,  who  reports  to  the  super- 
intendent of  transportation,  and  is  in  direct  charge  of  con- 

ductors and  motormen  through  fourteen  division  superin- 
tendents. The  latter  carry  the  discipline  of  the  men  to  the 

point  of  discharge,  but  discharges  are  made  by  the  general 
superintendent  upon  the  recommendation  of  the  division 
superintendents.  Engagements  of  the  men  are  made  bv  a 
special  bureau,  which  receives  all  applications. 

The  company's  vice-president  acts  in  the  absence  of  the 
president,  and  has  direct  charge  of  stock  transfers. 
The  directors  of  the  Union  Traction  Company  are 

Thomas  Dolan,  William  L.  Elkins,  Alexander  M.  Fox, 
James  McManes,  John  B.  Parsons,  William  H.  Shelmer- 
dine,  Alfred  Smith,  J.  J.  Sullivan,  P.  A.  B.  Widener, 
George  D.  Widener  and  George  W.  Elkins.  The  officers 
and  principal  employees  are :  president  and  general  man- 

ager, John  B.  Parsons;  vice-president,  George  D.  Wi- 
dener; secretary  and  treasurer,  C.  O.  Krnger;  chief  en- 

1897. 

1898. 
Gross  earnings  from  operation.  .  .  . 

....$10,381,015  \ >io,86o,542 

Operating  expenses  
....  4.949,850 

4,456,375 

Net  earnings  from  operation  •  •  •  ■  5,43i,i64 6,404,167 
Other  income,  interest,  etc  

99,630 

110,895 

Total  net  income  ■  •  •  •  5,530,795 

6,515,062 Deductions  from  income: 
Taxes  and  licenses  913,389 

894,737 

Interest  and  rentals  •  •  •  •  5,469,340 

5,595,704 Surplus  851,934  (def.) 

24,620 The  operating  expenses,  including  licenses  and  taxes, 
were  in  1898  but  49.27  per  cent  of  gross  income,  as  against 
56.48  per  cent  in  1897.  The  administration  of  John  B. 
Parsons,  who  has  been  in  active  charge  of  the  property 
since  January,  1897,  has  been  characterized  by  rigid  but 
wise  economy  extending  to  every  branch  of  the  service. 
No  change  has  been  made  or  step  taken  without  the  most 
careful  regard  for  consequences  and  for  the  effect  upon  the 

earnings  of  the  system.  The  result  is  shown  in  an  in- 
crease of  nearly  5  per  cent  in  passengers  carried  and  gross 

receipts,  a  reduction  of  10  per  cent  in  operating  expenses, 

an  increase  of  nearly  $1,000,000,  or  18  per  cent,  in  net  in- 
come, and  the  turning  of  a  deficit  over  charges  of  $851,934 

into  a  small  surplus,  which  is  expected  to  be  considerably 
increased  during  the  coming  year.  A  most  careful  and 
systematic  study  of  traffic  requirements  and  an  adaptation 
of  the  time  tables  to  them  have  been  the  most  important 
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factors  in  the  accomplishment  of  this  remarkable  result,  company's  management  and  its  employees  have  never 
Money  has  thus  been  saved  by  cutting  off  useless  mileage,     been  more  satisfactory  than  is  the  case  to-day. 

FIG  2. — PLAN  AND  ELEVATION  OF  13TH  &  MOUNT  VERNON  STREETS  POWER  STATION 

and  to  all  appearances  the  public  has  been  quite  as  well  power  stations 

served,  for  certainly  the  relations  between  the  public,  the        Owing"  to  the  number  of  constituent  companies  and  the 
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fact  that  the  electrical  equipment  of  their  lines  was  carried 
on  independently  before  the  consolidation,  the  company 
now  operates  its  lines  from  no  less  than  seven  main  power 
stations  and  three  sub  stations,  while  three  stations  have 

been  abandoned.  The 

location  of  these  sta- 
tions is  shown  on  the 

map,  and  the  charac- 
ter of  their  equipment 

is  shown  in  the  ac- 
companying table. 

These  stations  are 

all  connected  together 

by  special  "tie  lines" of  large  capacity,  so 
that  under  varying 
conditions  of  load  they 
can  be  made  to  assist 
each  other.  The  exact 

method  of  doing  this 
will  be  described  later. 

The  largest  of  these 
stations  is  at  Thir- 

teenth and  Mount  Ver- 

non streets,  or  "Sta- 
tion No.  i,"  and  this 

is  also  the  most  re- 
cently constructed. 

The  original  station 
and  equipment  were 
greatly  injured  by  fire 
about  eighteen  months 
ago,  and  the  company 
in  rebuilding  utilized 
the  opportunity  thus 
presented  to  make 
some  alterations  in 

design — to  eliminate 
some  features  which 

had  proved  undesir- 
able— to  better  adapt 

the  station  to  take  its 

place  as  a  main  dis- 
tributing point  for  the 

consolidated  systems 
and  to  make  it  thor- 
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oughly  fire  proof.  The  rebuilding  has  been  done  on 
the  plans  prepared  by  the  chief  engineer,  W.  S.  Twining, 
and  as  much  as  possible  of  the  old  equipment  was  utilized. 
Its  main  features  are  shown  in  the  accompanying  illustra- 
tions. 

The  boilers  are  part  of  the  original  equipment  of  the  sta- 
tion, and  were  made  by  the  Babcock  &  Wilcox  Com- 

pany. Ihey  are  nineteen  in  number,  each  of  375  h.p., 
are  of  the  well-known  double-deck  type,  and  there  are  no 
special  peculiarities  to  be  noted  in  their  construction  other 
than  those  which  are  to  be  found  in  the  regular  standard 
practice  of  the  company. 

The  engines  were  made  by  Robert  Wetherill  &  Com- 
pany, of  Chester,  and  passed  through  the  fire  which  de- 

stroyed the  original  station.  Three  of  these  were  con- 
siderably damaged  by  this  fire,  but  the  fourth  was  less  in- 

jured than  the  others,  and  it  was  found  possible  to  rebuild 
all  of  them  in  such  a  way  as  to  make  them  throughly  reli- 

able and  satisfactory.  The  chief  damage  was  to  the  high- 
pressure  cylinders  and  some  of  the  small  parts  such  as 
valve  gear,  governor,  etc.,  though  several  of  the  steam 
cylinders,  one  bed  plate  and  the  engine  were  cracked  by 
the  intense  heat.    The  high  and  low  pressure  cylinders  are 
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respecti\ely  26  ins.  and  40  ins.  in  diameter,  and  the  stroke 
is  48  ins.  The  speed  is  80  r.p.m.,  and  the  boiler  pressure 
at  which  the  engines  are  now  run  is  about  150  pounds. 

Under  each  engine  has  been  placed  a  large  sole  plate 
which  takes  the  place  of  capstones  usually  used,  and  which 
serves  to  catch  all  oil  used  on  engines  and  from  which  it  is 

minute.  The  field  yoke  is  divided  vertically,  and  rests  on 
a  cast  iron  base  plate.  The  two  halves  of  the  field  may  be 
moved  back  from  the  armature  to  permit  access  to  the 
armature  and  field  winding.  The  field  has  14  poles,  built 
up  of  laminated  steel  and  cast  in  the  yoke.  The  yoke  is  of 

cast  iron  and  of  very  large  cross-section  for  mechanical 

WETHERILL-WESTINGHOUSE  DIRECT  CONNECTED  "UN IT WESTINGHOUSE  "  ENGINE  TYPE"  DYNAMO 

led  to  the  oil  filters.  A  gravity  system  of  oil  supply  to  all  strength.  At  the  pole  tips  the  corners  of  half  the  lamina- 
cups  is  used.  tions  are  cut  away,  leaving  but  half  the  pole  section  at  the 

Just  previous  to  the  fire  it  had  been  decided  to  replace  edges,  but  with  full  section  at  the  center.  The  proportions 
the  4-1  too  kw.  machines  of  the  old  station  with  4-1500  kw.  of  the  corners  are  such  that  the  field  distortion  with  load  is 
machines     This  necessitated  new  shafts  for  the  engines,  comparatively  small  and  the  strengthening  of  the  magnetic 

SWITCHBOARD  13TH  &  MOUNT  VERNON^STREETS  POWER  STATION— FRONT  AND  REAR  VIEW 

and  fortunately  but  one  of  these  had  been  delivered  at  the 
time  of  the  fire. 

The  dynamo-electric  generators  were  built  by  the  West- 
inghouse  Electric  &  Manufacturing  Company,  and  are 
four  in  number. 

These  machines  are  of  the  "Engine  Type,"  and  are  rated 
at  1500  kw.,  2730  amps,  and  550  volts  at  80  revolutions  per 

field  due  to  the  series  coils  is  principally  at  the  commutat- 
ing  pole  tip. 

The  series  and  shunt  coils  are  separately  wound  and  in- 
sulated, and  have  an  air  space  between  them  when  in  posi- 

tion on  the  field.  This  prevents  any  heat  from  being  con- 
ducted from  one  to  the  other.  This  construction  of  the 

coils  allows  examination  of  the  inner  as  well  as  outer  sur- 
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face  in  case  of  injury  of  any  sort  The  series  coils  are  of 
copper  bars  wound  on  edge,  with  air  spaces  between  the 
turns.  Each  series  coil  consists  of  2.\  turns  of  1^  x  2|  cop- 

per bars. 
The  armature  is  128  ins.  in  diameter,  of  the  slotted  type 

with  bar  windings.    It  is  parallel  wound,  thus  making 

FIG.  4.— SEPARATOR FIG.  5.— PLAN  AND  ELEVA- TION OF  STACK 

fourteen  circuits.  The  coils  are  made  of  copper  strap  bent 
into  the  exact  shape  and  insulated  before  placing  on  the 
coils.  There  are  no  joints  in  the  coils.  The  armature 
winding  is  held  in  the  slots  by  supporting- 
wedges  over  the  coils.  At  the  rear  end  the 
shape  of  the  coils  is  such  that  they  tit  to- 

gether and  become  self  supporting,  thus 
doing  away  with  any  supporting  clamps  or 
bands.  The  armature  core  is  built  up  of 
high  grade,  specially  annealed  steel.  The 
construction  of  the  core  is  such  that  no  bolts 

are  used  in  clamping  the  core  or  end  plates. 
The  commutators  of  these  generators  are 
very  large,  having  a  diameter  at  the  wearing 
surface  of  100  ins.  The  width  is  sufficient  for 

eight  brushes  with  the  standard  Westing- 
house  holder.  The  holders  on  the  Union 
Traction  machines  are  not  the  standard,  but 
were  built  according  to  specifications  and 
blueprints  furnished  by  the  Union  Traction 
Company. 

A  characteristic  feature  of  the  armatures  of 
these  machines  is  the  balanced  condition  of 

the  magnetic  circuits.  By  special  construc- 
tion the  magnetic  strengths  of  the  different 

field  poles  are  kept  equal,  independent  of  in- 
equalities in  the  magnetic  circuits.  By  this 

means  the  parallel  wound  armature  is  able 
to  give  equal  e.m.fs.  on  all  its  fourteen 
circuits  under  any  conditions.  A  field  coil  mav  be  short 
circuited  or  even  reversed  and  the  machine  will  con- 

tinue to  operate  well.  The  armature  may  be  placed  out  of 
center  in  the  field  any  amount  with  practically  no  effect  on 
the  commutation.    A  direct  result  of  this  balancing  of  the 

pole  strength  is  that  when  the  machine  is  running  there  is 

practically  no  unbalanced  magnetic  pull  between  the  arma- 
ture and  field  when  the  armature  is  out  of  center.  The 

armature  may  touch  the  poles  at  one  side,  and  there  will  be 

very  little  tendency  to  "hug"  them. The  commutation  of  these  generators  is  very  good,  and 
there  is  no  change  in  lead.  The  brushes  may  be  set  for  full 
load  and  the  load  may  be  increased  to  5000  amps,  with 
practically  no  sparking.  With  this  load  the  circuit  breaker 
may  be  opened  up  and  there  will  be  no  flashing  and  the 
brushes  will  require  no  shifting.  This  result  is  due  partly 
to  the  proportions  of  the  field  pole  tips  and  to  the  low  self 
induction  of  the  armature  coils  under  commutation. 

The  weights  of  the  parts  of  one  of  these  generators  is  as 
follows: 

Field  frame,  two  halves   109,150  lbs. 
Field  coils  (series  and  shunt)   10,150  lbs. 

Arm.  core  without  winding  or  commuta- 
tator    46,000  lbs. 

Armature  copper   2,700  lbs. 
Commutator  with  spider   16,450  lbs. 
Armature  complete   67,500  lbs. 
Field  complete,  including  brush  holder 

and  bed  plate   140,720  lbs. 
Bed  plate  23  ft.  long,  4  ft.  7  ins.  wide. 
In  order  to  equalize  the  weight  on  the  two  main  engine 

bearings  as  well  as  to  protect  the  commutator  from  any 
danger  from  oil,  these  machines  are  placed  on  the  shaft  the 
reverse  of  the  common  practice — that  is,  the  commutator 
is  next  the  fly-wheel.  The  wheels  will  be  encased  to  pre- 

vent any  possible  chance  of  accident  from  this  arrange- 
ment, and  steps  carried  on  this  casing  will  give  access  to 

the  upper  brushes.  The  armatures  are  very  open  and  ac- 
cessible for  cleaning,  and  are  thoroughly  ventilated.  The 

heating  is  remarkably  low  on  these  machines. 

The  main  shafts  of  these  engine  generator  units  are  wor- 
thy of  special  notice.  They  were  made  by  the  Bethlehem 

Iron  Company  upon  the  company's  specifications.  Two 
of  these  shafts  are  20  ft.  5  J  ins.  long  and  the  other  two  are 

PUMPS,  FEED  WATER  HEATERS  AND  PURIFIERS 

1  ft.  longer.  The  weight  of  each  of  the  two  shorter  ones 

is  29,600  lbs.,  and  of  the  longer  ones  31,500  lbs.  The 
chemical  composition  of  the  shafts  is  as  follows:  carbon 

.35,  phosphorus  and  sulphur  less  than  .04.  The  tensile 
strength  of  the  material  was  85.000  lbs.  per  square  in.,  the 
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elastic  limit  35,000  lbs.,  and  the  extension  25  per  cent  in 
test  specimens  \  in.  in  diameter  and  2  in.  long.  The  shafts 
are  made  of  open  hearth  steel  fluid  pressed  tinder  7000 
tons  hydraulic  pressure  and  forged  by  hydraulic  pressure 

under  a  5000-ton  press.  They  were  subsequently  annealed 
to  relieve  them  of  forging  and  cooling  strains.  The  shape 
and  diameters  of  the  shaft  are  shown  in  Fig.  6. 

The  station  is  at  present  run  non-condensing,  there 
being  no  water  available  for  condensing  purposes.  A 

be  placed  in  a  favorable  position  suited  to  the  conditions 
under  which  it  is  operating. 

The  separators  for  this  station  are  unique,  and  are  com- 
bined with  the  receivers  close  to  cylinders  of  engines. 

They  consist  of  concentric  rings  fastened  to  but  held  away 
from  a  cone,  as  shown  in  Fig.  4.  The  steam  entering 

from  the  top  rushes  downward  through  an  expanding  noz- 
zle upon  the  edge  of  these  rings,  which  catch  the  water 

and  pass  it  inward  to  the  surface  of  the  cone,  whence  it 

Tu  suit  bribes  nfk-r  Ijoml  out.  [ About  191"  ||g 
OW  Eccentri 

Hnl)  of  Generator  Wheel  Cento 

FIG.  6. — ENGINE  GENERATOR  SHAFT 

system  of  direct  feed  is  used  by  means  of  pumps  16  ins. 

and  9^  x  24  ins.,  built  by  the  Buffalo  Steam  Pump  Com- 
pany. These  are  mounted  on  heavy  sole  plates,  and  are 

of  the  pressure  pattern  with  outside  packed  plungers,  and 
are  constructed  for  heavy  duty.  They  maintain  about  160 
lbs.  pressure  on  the  feed  main,  and  are  constantly  in  action, 

the  speed  being  regulated  by  a  Waters  pump  gov- 

faiis  to  the  bottom  of  the  separator,  the  dry  steam  mean- 
while turning  upward  to  the  pipe  leading  to  the  engine 

cylinders. On  north  side  of  room  are  installed  three  Hoppes  open 
exhaust  heaters  of  2600  h.p.  each,  and  immediately  above 
them  and  supported  by  a  steel  framework  are  three  Hoppes 
live  steam  purifiers  of  1000  h.p.  each. 
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FIG.  7. — DIAGRAM  SHOWING  CONNECTIONS  OF  SWITCHBOARD 

ernor  or  pressure  regulator.  This  regulator  consists  of 
three  independent  parts,  the  valve,  the  pressure  cylinder 
and  the  intermediate  frame,  which  contains  a  spring  of 
special  construction  and  an  adjustable  screw.  The  opera- 

tion is  very  simple,  the  valve  being  controlled  by  the  pres- 
sure which  is  designed  to  be  carried.    The  piston  is  forced 

The  steam  piping  in  the  station  is  simple  and  efficient. 

The  disposition  and  connections  of  the  pipes  are  clearly' 
shown  in  the  plan  and  elevations  of  the  station,  page  693. 
Any  set  of  boilers  can  be  so  connected  into  the  headers  as 
to  serve  any  pair  of  engines,  and  the  maximum  flexibility 
is  thereby  secured.    The  automatic  globe  valves  used  in 
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FIG.  8.  SWITCHBOARD  13TH  AND  MOUNT  VERNON  STREETS  POWER  STATION 

down  when  that  pressure  is  exceeded  and  the  valve  closed. 
When  the  pressure  in  the  cylinder  is  reduced,  the  valve  is 
opened  again  by  the  action  of  the  spring  placed  in  the 
frame.  The  tension  of  this  spring  is  adjustable  and  the 
pressure  carried  can  be  increased  or  diminished  simply  by 
turning  the  adjustable  screw.  The  position  of  the  valve  is 
also  adjustable  by  turning  the  stem,  so  that  the  valve  may 

the  station  were  made  by  Schutte  &  Company,  and  are  of 
three  different  types.  The  stop  check  valve  on  the  boiler 
works  automatically  to  prevent  a  back  flow  from  the  main 
steam  pipe.  Should  the  pressure  in  a  particular  boiler  be 
less  than  in  that  pipe,  as  is  frequently  the  case  when  start- 

ing a  fire  in  the  battery,  by  the  use  of  this  valve  a  fireman 
pays  no  attention  to  cutting  in  or  out  the  boilers.  The 
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balance  lever  valves  are  used  as  a  quick  opening  or  shut- 

ting safety  appliance  in  the  main  steam  pipe,  or  as  a  throt- 
tle on  the  engine  for  its  operation,  in  which  case  they  are 

fitted  with  a  quadrant.  Small  brass  and  bronze  valves  in 

the  piping  are  also  well  made.  The  gate  valves 

for  both  high  and  low  pressure  piping  were  made 
bv  the  Chapman  Valve  Manufacturing  Company, 
and  are  of  their  well-known  standard  types.  The 

Chapman  high-pressure  steam  valves  are  all  con- 
structed with  removable  and  renewable  bronze 

seats.  1 

An  interesting  feature  of  the  station  is  the  sys-l 
tern  of  ventilation  by  exhaust  steam.  The  lattery 
is  carried  from  the  low  pressure  cylinders  into  the, 
base  of  the  stack,  and  thence  through  an  internal( 

tube  to  a  point  about  12  ft. above  the  base,  whence  1 
it  passes  into  the  chimney  proper.  The  open 
space  around  this  internal  exhaust  steam  tube  is 
connected  direct  with  the  basement  of  the  station, 

which  in  turn  has  large  air  passages  to  the  engine 
and  dynamo  room  above  through  gratings  and  to 
the  cable  vaults  and  conduit  ducts  at  the  further; 

end  of  the  station.  The  passing  into  the  chimney 
of  the  exhaust  steam  at  a  high  velocity  creates,  of 
course,  a  powerful  draught  from  all  parts  of  the| 
station,  and  the  accumulation  of  gas  in  cable  pits | 
and  conduits  is  prevented,  while  all  overheated  air 
in  the  station  is  removed  and  a  fresh  supply  con- 

stantly drawn  in  from  the  outside.  ! 
The  two  smoke  stacks  are  10  ft.  6  ins.  in  diame- 

ter and  170  ft.  in  height.  They  are  lined  with 
brick  on  the  inside.  Their  bases  and  foundations 

are  of  most  novel  form.  Nine  heavy  "I"  beams, 
30  ft.  in  length,  are  built  in  concrete  foundations 
to  a  depth  of  10  ft.,  and  so  placed  as  to  form  with  the 
outside  plates,  which  are  riveted  to  them,  a  circular  base  18 
ft.  in  diameter  and  20  ft.  high.    On  this  the  stack  proper 

cranes,  built  by  Alfred  Box  &  Co.,  of  Philadelphia.  Each 
has  a  main  trolley  on  the  bridge  proper,  operated  entirelv 
from  the  platforms  on  each  side  of  the  bridge.  There  are 
no  pendant  chains  on  these  cranes,  as  the  company  has 

O  O 
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j,(J00  Ampere 
Switches 

FIG.  9.— MAIN  AMMETER  AND  WATTMETER  PANEL 

found  from  sad  experience  that  these  are  likely  to  come  in 

contact  with  generators  and  other  machinery,  Much  bet- 
ter speed  and  a  more  uniform  movement  is  also  obtained 
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FIG.  10.— GENERATOR  PANEL 
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FIG.  II.— FEEDER  PANEL 

is  placed,  and  firmly  riveted  to  it.  These  beams  are,  in 
size  and  number,  sufficient  to  carry  the  entire  weight  of 
the  stack. 

The  station  is  equipped  with    two    30-ton  traveling 

than  where  hand  chains  are  used.  The  load  is  held  by  an 

improved  automatic  brake,  which  permits  it  to  be  lowered 

at  any  required  speed.  In  addition  to  each  crane,  there 

is  fitted  on  the  inside  of  the  main  girders  an  "outrigger," 
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by  which  the  center  aisle  is  served  by  the  same  crane.  This 
consists  of  two  beams  mounted  on  truck  wheels  and  car- 

rying an  auxiliary  hoist  on  the  outboard  end.  This  can  be 
run  out  and  in  very  quickly  by  means  of  a  rack  operated 
from  the  main  platform. 

At  the  south  end  of  the  station  has  been  constructed  one 

of  the  finest  switchboards  in  the  East.  It  is  made  up  of 
five  generator  panels,  eight  instrument  and  tie  line  panels, 
and  seventy-six  feeder  panels.  It  is  of  the  two-bank  type, 
a  gallery  running  over  the  lower  bank  and  giving  access  to 
the  upper.    The  panels  are  of  white  marble  bolted  to  an 
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FIG.  12. — MAIN  NEGATIVE  BUS  BAR  SHOWING  AMMETER  SHUNTS 

iron  girder  framework.  The  floor  of  upper  deck  is  slate  2 
ins.  thick.  All  connections  are  made  with  heavy  copper 
bars  fastened  together  in  parallel  in  such  a  way  as  to  fur- 

nish sufficient  carrying  capacity  so  that  there  is  not  the 
slightest  overheating,  in  spite  of  the  heavy  currents  that 
pass  over  the  different  circuits.  Illustrations  and  diagrams 
of  this  switchboard  are  given  herewith,  and  some  explana- 

tion of  the  circuits  will  be  interesting. 
This  station  serves  as  the  general  clearing  house,  as  it 

were,  for  stations  1,  2,  3,  4,  5  and  6,  as  will  be  seen  on  the 
inset  map.  To  a  heavy  bus  bar  sectionally  divided  are 
connected  the  other  five  stations  through  heavy  copper 
mains  made  up  as  follows: 

Connecting  No.  1  and  No.  2  are  six  cables  with  a  totai 
area  of  5,000,000  cm. 

Connecting  No.  1  and  No.  3  are  eight  cables  with  a  total 
area  of  8,000,000  cm. 

Connecting  No.  1  and  No.  5  are  four  cables  with  a  total 
area  of  3,000,000  cm. 

Connecting  No.  1  and  No.  6  are  three  cables  with  a  total 
area  of  2,000,000  cm. 

Connecting  No.  1  and  No.  4  are  two  cables  with  a  total 
area  of  2,000,000  cm. 

Station  No.  4  is  tied  to  Station  No.  6  by  cables  having  a 
total  area  of  4,000,000  cm.,  and  Station  No.  2  is  tied  to 
Station  No.  3  with  four  cables,  having  a  total  area  of  4,000,- 000  cm.  , 

There  are  two  positive  bus  bars  on  the  generator  and 
feeder  panels.  The  feeders  can  be  connected  at  will  to 
either  of  these  bus  bars,  and  all  or  any  number  of  feeders 
can  be  served  by  the  four  generators  in  the  Mount  Vernon 
Street  Station;  while  in  case  the  station  becomes  over- 

loaded in  the  heavy  hours  of  the  day,  current  can  be 
drawn  through  the  tie  lines  from  one  or  more  of  the  other 
four  stations  and  connected  to  special  banks  of  feeders, 
whose  loads  are  proportionate  to  the  amount  which  can 
be  spared  from  the  sending  station.    Conversely,  the 

Mount  Vernon  Street  Station  can  help  out  any  of  the  other 
four  stations  at  the  time  of  their  greatest  load,  sending 
current  over  the  tie  line,  this  circuit  being  used  on  special 
feeders  in  the  receiving  station. 

All  the  current  in  the  company's  different  stations  is 
carefully  metered  at  various  points,  so  that  the  company's 
records  are  exceptionally  complete,  and  its  costs  are  re- 

liable. Great  care  is  taken  to  calibrate  the  wattmeters 

periodically,  especially  soon  after  a  short  circuit,  as  it  has 
been  found  that  the  heavy  currents  going  through  the  watt- 

meters will  sometimes  change  the  magnetic  conditions  to 
such  an  extent  as  to  interfere  with  their  accuracy  (here- 
after. 

The  Mount  Vernon  Street  Station  switchboard  is 

equipped  with  General  Electric  generator  and  feeder  cir- 
cuit breakers,  Thompson  wattmeters,  Weston  volt  and  am- 

meters, Bristol  recording  volt  and  ammeters,  and  Anderson 
knife  switches  of  a  peculiar  pattern,  built  specially  for  the 

Union  Traction  Company.  The  1200-amp.  double-throw 
switch  is  illustrated  in  Fig.  13.  The  two  outer  blades 
carry  the  main  current,  and  are  connected  to  the  inner 
blade  by  springs.  The  inner  blade  makes  and  breaks  the 
circuit  and  carries  the  full  current  for  the  brief  time  neces- 

sary for  such  make  and  break  only.  By  a  peculiar  arrange- 
ment of  eccentrics  on  the  inner  blade,  and  a  stop  and  spring 

connecting  the  outer  blade  thereto,  all  the  blades  are 
rigidly  secured  to  the  handle  when  the  switch  is  closed  on 
cither  of  the  two  positive  bus  bars,  above  and  below  the 
pivoting  point,  but  the  center  blade  yields  only  when  the 
switch  is  open,  thereby  providing  a  quick  break  for  each 
side. 

The  Bristol  recording  instruments  show  the  fluctuations 

in  the  current  and  volt- 
age during  the  day, 

and  the  charts  which 
are  obtained  by  them 

are  exceedingly  inter- 
esting, and  serve  as  a 

check  upon  the  elec- 
trician in  charge  of  the 

station. 

At  the  Mount  Ver- 
non Street  Station 

wash  and  toilet  rooms 
have  been  provided ; 

also  a  large  locker- 
room  containing  sev- 

enty-two steel  lockers, 
enabling  each  man  to 
have  his  own  locker. 
The  men  work  in  three 

eight-hour  shifts,  from 
7  A.  M.  to  3  P.  M.,  3 
P.  M.  to  11  P.  M.,  11 
P.  M.  to  7  A.  M. 

THE  DISTRIBUTION 
CIRCUITS 

It  will  be  inferred 

from  the  above  de- 
scription of  the  tie 

lines  and  the  Mount 

Vernon  Street  switch- 

board that  the  com-  fig.  13.— side  view  of  1,200  ampere 

pany's  stations  are  not  double  throw  switch operated  in  parallel  to  serve  the  general  distribution 
system.  This  has  been  found  impracticable,  not  only 
because  of  the  number  of  stations  to  be  so  connected, 
which  would  naturally  introduce  complications,  but 
also  because  the   stations   are  so   near  together  that 
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any  practicable  tie  lines  would  be  of  extremely  small 

resistance,  and  the  point  of  zero  difference  of  potential  be- 
tween the  current  output  of  the  several  stations  could  not 

be  confined  to  the  distribution  circuit,  but  would  in- 
evitably work  back  into  the  stations  themselves  and  re- 

verse the  generators.  The  alternative  plan  indicated  above 
has  therefore  been  adopted  of  grouping  feeders  so  that 

they  can  be  served  from  any  of  the  stations — not  alone  that 
to  which  the  feeders  are  directly  connected.  On  account 
of  the  enormous  area  covered  by  the  city  of  Philadelphia 

and  by  the  company's  lines,  the  "load  peaks"  of  the  differ- 
ent stations  are  some  distance  apart  in  point  of  time,  and 

for  this  reason  it  is  possible  for  one  station  running  below 
its  maximum  load  to  help  out  another  which  may  be  at  the 
same  time  overcrowded.  The  Mount  Vernon  Street  sta- 

tion, for  example,  being  in  the  heart  of  the  business  dis- 
trict, naturally  requires  help  during  that  hour  in  the  after- 
noon when  the  rush  of  homeward  travel  begins,  while  a 

little  later  it  may  help  out  some  outlying  station  whose 
cars  are  crowding  in  upon  its  feeders. 

Practically  the  entire  distribution  system  of  the  com- 
pany is  carried  under  ground,  there  being  only  a  few  short 

sections  in  the  outlying  districts  where  the  feeder  wires  are 

on  poles.  Nearly  a  thousand  miles  of  lead-covered  in- 
sulated cable  of  all  types  of  manufacture  are  carried  in  the 

company's  conduits,  together  with  a  very  large  mileage  of 
bare  copper  wire  forming  the  rail  return  circuits.  Sup- 

plementary wires  in  the  track  itself  are  but  little  used,  the 
rail  conductivity  being  maintained  by  a  thorough  system 
of  bonding,  while  the  return  feeders  carry  the  bulk  of  the 
return  current.  The  company  is  now  using  for  regular 
bonding  work  a  special  modification  of  the  Atkinson 

horse-shoe  bond,  and  for  its  special  work  and  cross  bond- 
ing it  is  using  the  Columbia  bond,  made  by  the  Roebling 

Company.  Owing  to  the  station  tie  lines  and  improved 
methods  of  distribution,  the  company  has  considerably 
more  underground  cable  in  service  than  is  now  or  will  be 

required  for  some  time  in  the  future,  and  no  large  pur- 
chases will  probably  be  made  for  several  years  to  come. 

The  conduits,  which  are  of  practically  all  existing  types 
— cement-lined  iron  pipe,  vitrified  clay  and  creosoted  wood 
— have  all  given  good  satisfaction,  but  the  company  is  using 
vitrified  clay  on  all  new  extensions.  There  is  very  little 
trouble  from  any  cause  with  the  underground  distribution 
system.  Great  care  is  taken  to  keep  the  lead  sheathing  of 
the  cable  always  negative  so  as  to  prevent  electrolysis,  and 
an  inspector  is  constantly  making  tests  all  over  the  system 
to  accomplish  this  result. 

The  company  has  had  in  service  on  the  Chestnut  Hill 

line  for  nearly  two  years  a  large  500-amp.  hour  storage 
battery,  built  by  the  Electric  Storage  Battery  Company,  of 

Philadelphia,  of  its  type  G-13.  There  are  thirteen  plates  in 
each  of  the  250  cells,  and  the  normal  rating  is  120  amp.  for 
eight  hours  or  500  for  one  hour.  This  battery  has  been  of 
great  service  in  equalizing  the  load  on  the  Chestnut  Hill 

line.  The  storage  battery  plant,  including  real  estate,  bat- 
tery and  building,  together  with  a  special  generator  and  its 

engine  at  the  power  station,  cost  less  than  half  of  what 
a  separate  station  would  have  cost  at  the  Chestnut  Hill  end 
of  the  line,  and  hardly  a  tenth  of  what  the  necessary  copper 
cables  and  conduits  would  have  cost.  The  actual  annual 

operating  cost  of  the  battery  has  proven  to  be  far  less  than 
interest  upon  the  necessary  copper  invested,  and  much  less 
also  than  the  cost  of  running  a  separate  station  of  the  size 
which  would  be  required  for  this  line.  The  company  seems 
perfectly  satisfied  with  the  results  obtained  from  the  bat- 

tery, and  will  no  doubt  install  more  of  them  when  similar 
conditions  justify  their  use. 

ROADBED 

By  the  terms  of  the  franchises  for  electrical  equipment 
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obtained  by  the  Philadelphia  companies,  the  latter  were 
obliged  to  repave  with  improved  pavement  all  streets  through 
which  their  tracks  ran,  from  curb  to  curb.  The  result  is 
that  the  Union  Traction  Company,  their  successor,  finds 
itself  in  possession  of  one  of  the  finest  roadbeds  to  be 
found  anywhere  in  this  country.  The  pavements,  while 

exceptionally  good,  are  as  a  rule  of  types  such  that  pleas- 
ure riding,  whether  by  carriage  or  bicycle,  is  not  a  promi- 
nent feature  of  Philadelphia  life,  and  the  narrowness  of  the 

streets  tends  still  further  to  throw  the  burden  of  regular 

daily  transportation  upon  the  company's  lines. 
The  company  has  lately  standardized  its  special  work 

most  carefully,  and  now  has  regular  charts  and  tables  by 
which  all  curves,  crossovers  and  switches  are  laid  out. 

The  special  work  is  particularly  good,  and  with  the  excep- 
tion of  some  heavily  worked  track  in  the  heart  of  the  city, 

the  joints  and  rails  throughout  the  system  are  in  fairly 

good  condition,  and  will  stand  several  years'  further  ser- 
vice. Much  of  the  repair  work  is  being  done  with  the  Falk 

cast  welded  joint.  Detailed  descriptions  of  the  track  con- 
struction of  the  constituent  lines  have  already  appeared  in 

the  Street  Railway  Journal. 
ROLLING  STOCK 

The  company  owns  nearly  3000  motor  cars.  These  are 
nearly  all  from  18  ft.  to  22  ft.  in  length  and  are  equipped 

with  single  trucks,  although  there  are  a  few  double-truck 
cars.  The  car  bodies  were  made  chiefly  by  the  St.  Louis  Car 

Company,  Jackson  &  Sharp  Company,  Laclede  Car  Com- 
pany, American  Car  Company,  and  J.  G.  Brill  Company. 

The  trucks  were  made  by  the  Peckham  Motor  Truck  & 
Wheel  Company,  the  McGuire  Manufacturing  Company, 
the  J.  G.  Brill  Company,  and  the  Bemis  Car  Company. 

The  standard  colors  adopted  by  the  company  for  car 

painting  are  white  and  yellow,  and  a  simple  form  of  letter- 
ing is  used.  The  company  will  probably  not  be  in  the 

market  for  large  purchases  of  cars  for  several  years,  as 

its  equipment  is  considerably  greater  than  its  present  oper- 
ating requirements. 

Of  the  6048  motors  in  service  4180  were  made  by  the 
General  Electric  Company,  and  are  chiefly  of  the  G.  E.  800 
type,  and  1868  were  made  by  the  Westinghouse  Company. 
The  General  Electric  type  K  controller  and  Westinghouse 
G  controller  are  used.  The  efficiency  of  the  motors  is  such 

that  under  the  conditions  in  Philadelphia  the  current  out- 
put of  the  station  is  equivalent  to  about  1.3  kw.  hours  per 

car  mile  operated  in  summer  months,  and  1.5  kw.  hours 
per  car  mile  operated  in  the  winter,  when  heaters  are  used. 

car  houses 

The  company  owns  no  less  than  twenty-six  car  houses, 
with  a  total  storage  capacity  of  3000  cars.  Its  two  repair 

shops  are  located  at  Ninth  and  Dauphin  Streets  and  Ken- 
sington Avenue  and  Cumberland  Street,  and  are  well 

equipped  for  economical  repairs. 

 *♦*  7 

"The  general  standard  of  street  railway  employees  for 
faithful  service  and  fidelity  to  their  trust  has  more  than 
kept  pace  with  the  wonderful  changes  and  improvements 
that  rapid  transit  has  brought  about,  and  they  will  be 
found  vieing  with  their  brethren  in  other  pursuits  in  their 

devotion  to  the  best  interests  of  their  employers." — Mon- treal, 1895. 

"Every  employee  of  a  street  railway  should  be  considered 
as  an  agent  with  possibilities  of  harm  to  his  employer.  It 
is  not  enough  that  he  be  intelligent,  sober  and  industrious. 
He  should  be  of  good  judgment  and  sound  thinking;  and 
neither  communistic,  socialistic  or  anarchistic  in  his  views; 

not  discontented  and  at  cross-purposes  with  the  whole 
social  order,  but  of  cheerful  disposition  and  content  to 

make  the  best  of  life  as  he  finds  it." — St.  Louis,  1896. 
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Interurban  Railroading;  at  Cripple  Creek 

Among  the  mines  of  Colorado,  as  well  as  in  the  metro- 
politan streets  of  New  York,  the  three  phase  system  is 

proving  an  important  factor  in  the  question  of  power  dis- 
tribution for  railways.  But  while  the  New  York  installations 

Montpelier  railway,  described  in  the  Street  Railway 
Journal  for  September  last,  for  several  small  European 
electric  railways  and  for  the  great  underground  electric 
road  in  London  the  three-phase  system  will  also  be  used. 

From  Cripple  Creek  to  Victor,  in  Colorado,  runs  the 

recently  installed  road  of  the  Cripple  Creek  District  Rail- 

VIEW  OF  CRIPPLE  CREEK  FROM  THE  RAILWAY  LINE 

have  not  yet  been  put  in  operation,  the  value  and  practica- 
bility of  the  system  is  being  shown  on  distant  and  smaller 

roads,  so  that  no  doubt  as  to  its  efficiency  under  proper 

conditions   can   be   entertained.     Eligh   tension,  three- 

way,  first  division,  a  line  some  6  miles  long — the  first 
installment  of  an  interurban  network,  which  will  eventually 
connect  many  of  the  busy  mining  towns  of  Colorado.  As 

the  road  will  ultimately  cover  long  distances,  the  three- 

PASS1NG  THE  ANCHOR1A— LELAND  MINE 

phase  alternating  current  reduced  in  transformers  and 
changed  in  converters  to  low  tension  direct  current  for  use 
with  ordinary  electric  street  cars  was  first  employed  in  this 
country  at  Portland,  Ore.  At  Lowell,  Mass.,  this  method 

was  first  adopted  for  the  operation  of  long  interurban  elec- 
tric railway  service  with  gratifying  success,  and  since  then, 

in  almost  all  cases  involving  a  transmission  of  power,  be- 
yond the  economical  limits  of  the  directly  generated  direct 

current,  three-phase  systems  similar  to  those  at  Portland 
and  Lowell  are  employed.   For  the  operation  of  the  Barre- 

phase  system  with  current  generated  at  high  pressure, 
transmitted,  reduced  and  converted  has  been  adopted  as 
most  suitable  to  the  eventual  demands.  The  source  of  the 

power  is  the  flow  from  the  different  watersheds  from  Pike's 
Peak.  The  site  of  the  power-house  is  located  a  few  hundred 
feet  above  Lake  Moraine,  in  close  proximity  to  the  cog 

road  leading  from  Manitou  to  Pike's  Peak. 
The  water  is  brought  through  a  riveted  steel  pipe  line 

about  2700  ft.  long  to  a  4-ft.Pelton  water-wheel,  running  at 
500  r.p.m.  under  a  head  of  700  ft.    To  the  wheel  is  directly 
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DESCENDING  THE  DIVIDE 

connected  a  General  Electric  225-kw.  three-phase  alter- 
nator, wound  to  deliver  current  directly  to  the  line  at  a 

pressure  of  6300  volts  and  a  periodicity  of  25  cycles. 
The  exciting  current  is  obtained  from  a  General  Electric 
multipolar  direct  current  generator,  directly  connected  to 

an  18-in.  water  motor  running  at  1400  r.p.m. 
Previous  to  the  installation  of  the  three-phase  generat- 

ing plant,  continuous  railway  current  was  furnished  direct- 
ly to  the  trolley  line  at  550  volts  from  the  Cripple  Creek 

lighting  station,  where  the  railroad  company  installed  a 

General  Electric  225-kw.  multipolar  direct  ciirrent  gen- 
erator driven  by  an  Armington  &  Sims  compound  engine. 

serted  in  an  eye  in  the  free  end  of  the  switch.  The  switch 
blades  are  separated  from  each  other  by  marble  barriers  to 
eliminate  all  chance  of  arcing  between  the  blades.  In 
order  to  bring  the  blades  away  from  the  board  both  hinge 
and  clips  are  mounted  on  corrugated  iubber  cones  about 
3^  .ins.  high.  Similar  pyramids  intervene  between  the 
back  of  the  board  and  the  high  potential  connections.  G. 
E.  ball  lightning  arresters  are  used,  one  set  being  placed  in 
the  generating  station  itself,  and  another  in  a  lightning 
arrester  house  a  few  feet  distant  from  the  station.  As  the 

station  and  line  are  situated  in  a  locality  some  10,000  ft. 
above  sea  level,  where  electric  storms  are  frequent,  the 

TRESTLE  CONSTRUCTION 

This  steam  plant  will  be  held  as  a  reserve  upon  which  to 
call  in  case  of  emergency. 

The  generating  station  switchboard  is  built  of  two  blue 
Vermont  marble  panels,  one  for  the  generator  and  one  for 
the  exciter,  equipped  with  the  usual  indicating,  measuring 
and  controlling  instruments.  The  high  potential  switches 
are  of  the  type  adopted  by  the  General  Electric  Company 
for  use  in  all  its  high  potential  installations.  They  are  of 
the  extremely  quick  break  type,  and  are  unprovided  with 
handles,  the  opening  of  the  blade  being  effected  by  means 
of  a  long  stick  with  a  hook  at  the  end,  which  hook  is  in- 

TOWER  CAR 

necessity  for  reliable  lightning  arresters  is  forcibly  brought 
home  to  the  station  manager  at  oft-recurring  intervals. 
So  far  the  ball  type  has  proved  highly  successful. 

From  the  power-house  tl;e  circuits  run  over  a  pole  line 
as  far  as  the  Horseshoe  Pass,  the  wires  being  strung  on 

Locke  tripple  petticoated  high-potential  insulators.  Along 
the  tops  of  the  poles  runs  a  bare  iron  wire  grounded  every 
few  poles,  as  an  additional  protection  against  lightning. 

The  total  length  of  the  transmission  line  is  about  9 
miles. 

The  transformer  and  converter  sub-station  is  located  at 
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Horseshoe  Pass,  at  the  station  of  Midway, half  way  between 
Victor  and  Cripple  Creek  and  about  midway  between  the 
terminals  of  the  first  division  of  the  railroad.  The  reducing 

transformer  equipment  consists  of  three  75-kw.  General 
Electric  transformers,  cooled  by  a  current  of  air  forced  up 

passes.  It  may  be  said  to  be  made  up  entirely  of  grades 

and  curves,  and,  indeed,  according  to  an  engineer  who  re- 

cently inspected  it,  "there  is  not  enough  straight  track  on 
the  whole  road  to  make  a  decent  crowbar."  Curves  as 
sharp  as  of  about  100  ft.  radius  are  frequent;  the  average 

ASCENDING  THE  MOUNTAIN 

through  the  core  and  windings.  In  these  the  pressure  is 

reduced  to  350  volts,  and  at  this  pressure  the  three-phase 
current  passes  to  one  200-kw.  General  Electric  rotary  con- 

verter of  standard  construction,  running  at  750  r.p.m.,  and 

grade  between  Cripple  Creek  and  Midway  Station  is  6.09 
per  cent,  the  maximum  rising  to  j\  per  cent,  the  rise  being 
about  1000  ft.  at  an  altitude  of  10,500  ft.  Between  Midway 
Station  and  Victor  the  average  grade  is  4.68  per  cent.  The 

RAILWAY  GENERATOR  AND  WATER  WHEEL 

issues  to  the  trolley  wire  from  the  commutator  side  direct 
railway  current  at  a  pressure  of  550  volts.  The  switch- 

board in  the  sub-station  consists  of  a  single  panel  fully 
equipped  with  the  necessary  apparatus. 

The  line  is  6.25  miles  long,  single  track,  with  two  turn- 
outs and  three  spurs.  It  is  the  highest  electric  railway  in 

the  world,  and  runs  from  Cripple  Creek  to  Victor  directly 
over  the  top  of  the  mountains,  with  terminal  facilities,  car 
barns  and  offices  at  the  former  town.  The  illustrations 
show  clearly  the  nature  of  the  country  through  which  it 

SWITCHBOARD  AND  EXCITER 

track  is  laid  with  60-lb.  T  rail,  on  ties  closely  laid  and  well 
ballasted.  It  is  bonded  with  terminal  bonds  of  two  0000 

copper  wires.  Track  and  roadbed  have  apparently  been 
laid  down  with  the  sole  end  in  view  of  permanency  of  in- 

stallation and  solidity  of  construction. 

The  rolling  stock  consists  of  three  40-ft.  closed  vesti- 
buled  double-truck  cars,  manufactured  by  the  Barney  & 
Smith  Car  Company,  for  the  passenger  service,  and  one 

33-ft.  6-in.  double-truck  baggage  and  freight  car.  Each 
passenger  car  is  equipped  with  two  G.  E.  57  motors,  with 
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two  "K"-ii  controllers,  and  the  baggage  car,  with  four G.  E.  iooo  motors  and  two  controllers.  All  the  cars  are 

provided  with  Christensen  air  brakes  and  air  whistles. 
The  road  has  been  in  operation  since  Jan.  3,  1898,  on  a 

strictly  railroad  basis,  with  fixed  time  schedules.  Since 
traffic  was  inaugurated  no  trip  has  been  lost,  nor  have  any 
difficulties  been  encountered  not  already  provided  for  be- 

fore actual  operation  was  begun 

The  road  has  five  stations — the  terminals  at  Cripple 
Creek  and  Victor,  and  Anchoria,  Midway,  Windy  Point 
and  Dyer  stations  in  the  order  named  from  Cripple  Creek. 
The  round  trip  is  at  present  made  in  1  hour  and  29  minutes 
at  an  average  speed  of  about  10  miles  an  hour,  but  this 

speed  will  shortly  be  increased  to  make  a  round  trip  be- 
tween Cripple  Creek  and  Victor  in  one  hour.  The  road 

was  promoted,  constructed  and  is  under  the  general  man- 
agement of  L.  D.  Ross,  vice-president  of  the  company. 

Only  passenger  traffic  has  been-  handled  up  to  the  present 
time,  but  the  road  was  built  and  equipment  has  been  or- 

dered to  haul  ore  and  other  freight  in  the  district.  The 
road  is  building  and  will  have  in  service  within  sixty  days 
four  more  passenger  cars  to  take  care  of  the  passenger 
traffic  alone. 

 ♦♦♦  

Special  Cars  in  Brooklyn,  N.  Y. 

The  Nassau  Electric  Railroad  Company,  of  Brooklyn, 
has  in  operation  on  its  lines  a  number  of  specially  designed 
cars,  several  of  which  are  extremely  novel  and  ingenious. 

FIG.  1.— EXTERIOR  OF  OFFICE  CAR 

These  include  an  office  car,  a  tower  car,  two  parlor  cars 
and  a  new  type  of  convertible  car  of  which  about  250  are 
now  in  operation  on  the  road  or  in  process  of  construction. 

The  office  car,  which  is  shown  in  Figs.  1  and  2,  was  de- 
signed by  F.  S.  Drake,  superintendent  of  the  Nassau  sys- 

tem, and  he  spends  about  three-fourths  of  his  time  in  it, 
traveling  from  one  point  of  the  road  to  another.  Mr. 
Drake  states  that  this  car  has  come  to  be  an  almost  indis- 

pensable part  of  the  road's  equipment,  as  it  enables  him  to make  inspections  and  perform  work  that  it  would  be  ex- 
tremely inconvenient  to  do  without  it.  As  will  be  seen 

from  the  illustrations,  the  car  is  an  ordinary  one,  with  16-ft 
body,  from  which  the  seats  have  been  removed.  It  is  fitted 
with  arm  chairs,  a  large  desk,  lack  giving  the  names  of 
conductors,  hanging  shelf,  etc.    There  is  a  five-light  clus- 

ter over  the  desk.  Johns'  heaters  are  used,  and  the  body  is 
mounted  on  a  Peckham  truck.  The  car  has  a  regular  mo- 
torman  and  conductor  who  are  detailed  to  the  service,  and 

of  course  it  runs  as  a  special  at  all  times.  By  this  arrange- 
ment the  superintendent  is  enabled  to  keep  under  inspec- 

tion the  entire  150  miles  comprising  the  system,  and  he  can 
visit  the  different  depots,  of  which  the  company  has  six  or 
seven,  as  frequently  as  he  desires  and  without  losing  any 
time.  He  takes  a  clerk  with  him  in  the  car,  and  does  most 
of  the  office  work  connected  with  his  position  while  going 

fiom  depot  to  depot,  such  as  auditing  bills,  making  time- 
tables, assigning  conductors,  etc.  Another  advantage  of 

the  car  is  that  the  superintendent  can  take  the  heads  of  de- 
partments over  the  different  divisions  and  call  their  atten- 

tion to  any  desired  changes  or  improvements.  The  car  is 
equipped  with  Westinghouse  motors  and  General  Electric 
controllers. 

The  parlor  car  shown  in  Figs.  3  and  4  is  known  as  the 
Pontiac,  and  is  used  exclusively  by  Hon.  T.  L.  Johnson, 
treasurer  of  the  Nassau  Company,  for  the  personal  use  of 
himself  and  family.  It  was  originally  a  16-ft  car,  but  has 

been  rebuilt  in  the  shops  of  the  Detroit  (Mich.)  Citizens' 
Street  Railway  Company,  and  has  been  made  somewhat 
shorter  and  provided  with  very  long  platforms.  The  ex- 

terior is  painted  white,  with  gold  trimmings.  The  interior 
is  finished  in  light  mahogany  with  white  ceiling  decorated 

in"  gold.  The  windows  are  beautifully  draped  with  green 
curtains.  Steel  motor  equipment  is  used,  and  the  body  is 
mounted  on  a  Dupont  truck. 

The  car  is  equipped  with  a  very  ingenious  portable  turn- 
table by  which  it  can  be  switched  from  one  track  to  another 

at  a  crossing  where  there  are  no  connecting  curves.  This 
has  been  found  very  convenient  in  transferring  from  the 

FIG.  2.— INTERIOR  OF  OFFICE  CAR 

Nassau  system  to  some  of  the  other  railways  in  Brooklyn 
The  device  employed  consists  of  a  hydraulic  jack,  located 
under  the  car,  and  upon  which  the  entire  car  can  be  raised 
off  the  track.  The  car  is  run  to  the  center  of  the  crossing 
and  is  lifted  by  the  hydraulic  jack  until  the  wheels  clear  the 
rails.  It  is  then  swung  around  to  an  angle  of  90  deg.,  if  the 

crossing  is  a  right-angle  crossing,  and  then  lowered  so  that 
it  can  operate  on  the  other  track.  This  is  the  first  applica- 

tion of  this  principle,  so  far  as  it  is  known,  and  it  was  in- 
vented by  T.  L.  Johnson.    It  is  shown  in  detail  in  Fig.  10. 

Fig.  5  shows  the  private  car  of  the  president,  A.  L.  John- 
son. Tins  is  used  by  the  president  and  directors,  and  is 

also  employed  for  carrying  distinguished  persons  over  the 
road.  It  is  a  22-ft.  car,  8  ft.  wide,  or  8  ins.  wider  than  the 
ordinary  cars.    Steel  motors  are  employed,  and  the  car  is 
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mounted  on  a  Dupont  truck.  The  interior  is  elaborately 
decorated,  and  large  plate  glass  is  used  in  the  windows, 
which  are  tastefully  draped  with  rich  curtains.  A  buffet  is 
provided,  so  that  luncheon  can  be  served  en  route  if  de- 

sired, and  the  car  contains  several  large  wicker  arm  chairs 
and  a  comfortable  sofa. 

Figs.  6  to  9  illustrate  a  very  unique  tower  car,  which 
was  designed  by  the  superintendent,  F.  S.  Drake.  As  will 
be  seen,  it  is  a  box  car  upon  which  has  been  mounted  a 
movable  tower  and  platform.  The  tower  is  raised  by  a 
windlass  and  wire  ropes.  The  platform  can  be  revolved  to 
any  position  and  locked,  enabling  the  car  to  stand  on  one 

FIG.  3. — EXTERIOR  OF  PARLOR  CAR,  PONTIAC 

FIG.  5.— INTERIOR  OF  PRESIDENT'S  PARLOR  CAR 

track  while  the  men  are  repairing  the  overhead  appliances 
on  the  other  track  of  a  double-track  road.  The  car  con- 

tains apparatus  for  raising  poles,  jacks,  digging  tools  for 
repairing  washouts  on  the  line  or  breakdowns,  in  fact  ap- 

paratus of  every  description  for  making  repairs,  and  is  a 
miniature  repair  shop  on  wheels.  It  also  contains  testing 
apparatus,  a  water  rheostat  and  electric  heaters,  and  is 
fitted  with  a  trolley  pole  and  motors  so  it  can  go  to  any  part 
of  the  system. 

The  car  is  also  equipped  with  apparatus  for  stringing 
trolley  wire  when  operating  under  its  own  power.  A  large 
reel  of  trolley  wire  is  located  inside  the  car,  and  the  loose 
wire  is  led  out  through  the  top  of  the  car  over  a  brass  pul- 

ley.   The  end  of  the  wire  is  then  clamped  to  the  end  span 
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or  anchor  and  the  car  proceeds  reeling  out  the  wire.  The 
wire  is  alive,  and  the  reel  and  ail  points  of  contact  with  it 

are  carefully  insulated.  When  stringing  new  wire  the  cur- 
rent is  not  taken  to  the  motors  through  the  trolley  pole,  but 

through  a  brass  pulley  which  bears  on  the  wire  at  the  point 
where  die  latter  passes  through  the  roof.  When  the  car 

reaches  the  first  span  it  is  stopped  and  the  men  on  the  plat- 
form make  the  connection  between  the  wire  and  its  hanger 

and  they  then  proceed  to  the  next  span.  A  force  of  men 
can  thus  string  and  put  in  position  a  mile  of  wire  in  less 
than  twenty  minutes.  In  this  way  the  wire  can  be  strung 
on  a  line  upon  which  cars  are  running,  and  if  the  regular 

FIG.  4.— INTERIOR  OF  PARLOR  CAR,  PONTIAC 

FIG.  6.— STRINGING  NEW  TROLLEY  WIRE  FROM  TOWER  CAR 

service  is  on  a  headway  of  twenty  minutes  the  construction 
car  can  take  down  the  old  wire  and  put  up  new  wire  for  a 
distance  covering  a  mile  before  it  has  to  get  out  of  the  way 
of  the  regular  cars.  Fig.  9  shows  the  tower  lowered  to  the 
roof,  Fig.  6  shows  the  car  as  it  appears  when  stringing  new 
wire,  and  Fig.  8  illustrates  the  platform  swung  round  for 
working  over  the  opposite  track.  Fig.  7  is  a  diagram 
showing  the  interior  arrangement  of  the  car. 

In  Figs,  ti,  12,  and  13  are  shown  views  of  a  recent  con- 
vertible or  combination  car  which  has  been  designed  by  T. 

L.  Johnson.  It  is  intended  for  both  winter  and  summer 
use,  and  is,  in  the  main,  constructed  nearly  on  the  plan  of  a 
regular  open  summer  car  of  ten  cross  seats.  The  eight 
seats  between  the  ends  are  arranged  in  four  compartments 

STRFET  RAILWAY  JOURNAL. 
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and  turned  to  face  each  other  in  pairs,  making  four  open 
spaces.  One  side  of  the  car  is  constructed  of  panel  work, 
with  large  glass  windows  from  the  level  of  the  top  of  the 
seatbacks  to  the  roof.  The  glass  is  not  fitted  with  sashes, 
but  is  designed  to  be  taken  out  altogether  in  warm  weather. 
On  the  side  of  the  car  which  runs  nearest  the  sidewalk- 
there  are  four  doors  on  rollers,  opening  into  the  four  com- 

partments.   The  doors  slide  back  and,  when  open  occupy 

cessitates  the  car  being  run  from  one  end  always,  and  in 
order  to  do  this  the  company  is  making  arrangements  to 

have  loops  or  Y's  at  all  termini  of  its  lines. 
All  parts  of  the  car  are  built  in  a  substantial  way,  so  that 

in  winter  when  the  doors  are  closed  and  heat  turned  on  the 

armrm  amsroR  motor 

FIG.  7.— PLAN  OF  INTERIOR  OF  TOWER  CAR 

the  space  at  the  side  corresponding  to  the  room  between 
the  backs  of  the  seats.  The  doors  are  made  so  as  to  fit  the 

shape  of  the  side  of  the  car,  the  lower  part  being  bent  in 
toward  the  center  of  the  car.  The  doors  are  fitted  with 

automatic  catches  which  keep  them  closed  or  open  as  the 

case  may  be  without  letting  them  move  backward  or  for- 
ward on  account  of  the  jerks  of  the  car  when  in  motion. 

All  dimensions  are  exactly  the  same  as  those  of  an  ordinary 

ten-seat  open  car,  with  the  exception  that  the  distance  be- 
tween the  seats  in  the  four  compartments  is  somewhat 

wider,  being  25  ins.,  and  the  space  between  the  backs  of  the 

seats  is  accordingly  narrower,  there  being  only  4  ins.  be- 
tween the  uprights  of  the  backs  of  the  seats.  The  addi- 
tional space  secured  between  the  edges  of  the  seats  gives 

FIG.  10.— HYDRAULIC  LIFTING  JACK 

car  will  be  warm  and  comfortable.  In  summer,  on  the 
other  hand,  when  the  end  windows  are  lowered,  the  doors 
and  all  roof  ventilators  open,  and  the  glass  taken  out  of  the 
enclosed  side,  the  car  is  practically  an  open  one,  with  the 
advantage  of  being  easily  changed  to  a  closed  car  in  case 
of  a  sudden  storm  or  change  of  weather.  On  a  single 
roller  on  the  outside  of  the  enclosed  side  is  hung  a  large 

FIG.  8.— TOWER  CAR  WITH  PLATFORM  AT  RIGHT  ANGLES 

more  comfort  to  the  passengers  sitting  opposite  each  other. 
At  both  ends  of  the  car  there  are  two  large  glass  windows 
which  can  be  raised  or  lowered  and  can  be  held  in  three 
different  positions  by  catches  similar  to  those  used  on 
steam  railway  coaches.  Under  each  seat  is  placed  an  elec- 

tric heater  of  the  H.  W.  Tohns  Manufacturing  Company. 
Th  ese  heaters  are  away  from  the  passengers  and  cannot 
possibly  come  in  contact  with  their  clothing. 

The  running  board  or  step  on  the  side  that  is  closed  in  is 
taken  off,  as  the  entrances  are  only  on  one  side.    This  ne- 

FIG.  9. — TOWER  CAR  WITH  PLATFORM  LOWERED 

curtain,  which  is  worked  by  the  motorman  and  conductor 
in  case  of  rain,  when  the  glass  windows  are  not  in  place. 
The  inside  of  the  car  is  fitted  with  straps  for  the  use  of  the 
passengers  obliged  to  stand..  These  straps  are  hung  on 
ci  oss  rods  attached  to  the  upper  part  of  the  car. 

The  car  body  is  21  ft.  7  ins.  long,  inside  dimensions,  and 
31  ft.  10  ins.  over  all.  It  is  7  ft.  6  ins.  wide.  The  seating 
capacity  is  forty  passengers  inside  and  ten  passengers  on 
the  two  outside  seats,  one  of  which  is  at  each  end.  Fig.  13 
is  a  diagram  of  the  seating  arrangement  and  the  doors. 
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The  advantages  claimed  for  this  type  of  convertible  car 
were  clearly  pointed  out  by  Mr.  Johnson  at  the  meeting 
of  the  New  York  State  Street  Railway  Association  at  Man- 

hattan Beach  on  Sept.  13.    Mr.  Johnson's  remarks  made  at 

The  Nassau  Electric  Railroad  Company  also  possesses  a 
novel  rail  car  which  was  constructed  in  its  own  shops  along 
lines  suggested  by  Mr.  Drake.  Considerable  difficulty  had 

been  experienced  in  distributing  60-ft.  rails  to  outlying  dis- 

FIG.  11. — VIEW  OF  CONVERTIBLE  CAR  SHOWING  DOORS  CLOSED 

that  time  will  be  found  in  the  Street  Railway  Journal 
for  October,  1898.  For  summer  use  the  car  is  the  same  as 
the  regular  open  type,  but  for  winter  use  it  will  seat  fifty 

tricts,  and  in  order  to  facilitate  the  work  of  carrying  these 
long  rads  an  ordinary  fiat  car  was  obtained  and  remodeled 
to  suit  the  conditions.    The  platform  of  the  car  is  about  40 

FIG.  12.— VIEW  OF  CONVERTIBLE  CAR  SHOWING  DOORS  OPEN 

passengers,  whereas  the  ordinary  box  cars  can  seat  but 
thirty.  In  addition,  the  car  is  in  use  all  the  year  round, 
whereas  regular  open  and  closed  cars  are  only  earning 
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ft.  long,  and  is  mounted  on  two  swivel  trucks  with  very 
small  wheels.  The  car  has  a  long  drawbar  at  each  end, 
and  when  moving  rails  two  motor  cars  are  employed,  one 

to  push  the  car  and  one  to  pull  it.  These 

tend  to  prevent  possible  accident  if  one 
of  the  drawbars  should  break  on  a  grade. 
Each  drawbar  is  about  15  ft.  long.  This 

car  will  carry  eighteen  rails  of  60  ft. 

lengths  and  weighing  90  lbs.  to  the  yard, 

and"  will  do  the  work  of  five  six-horse 
teams  with  a  great  deal  less  trouble  and 

in  less  time. 
FIG.   12.  — PLAN  OF  CONVERTIBLE  CAR 

revenue  for  six  months  of  the  year.  The  Nassau  Company 
has  built  sixty  of  these  cars  itself,  it  has  changed  about  130 

ordinary  open  cars  to  this  type,  and  has  had  about  sixty  ad- 
ditional ones  built  by  the  St.  Louis  Car  Company. 

There  can  be  no  established  method 

to  guide  all  companies  and  localities 

as  to  the  advisability  of  the  adoption  of  a  transfer  sys- 

tem, and  each  company  must  act  wholly  on  its  local  con- 

ditions and  requirements  in  the  introduction  of  the  same. — 
From  address  at  the  Montreal  Convention,  1895. 
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LETTERS  AND  HINTS  FROM 

PRACTICAL  MEN 

Bad  Track 

Mount  Vernon,  N.  Y.,  Oct.  n,  1898. 
Editors  Street  Railway  Journal: 

The  accompanying  engraving  shows  a  section  of  track 
that  is  in  constant  use,  and  which  contains  an  innocent- 

iooking  but  very  bad  feature,  namely,  "<e  break  in  the curvature  at  the  rail  joints.  Owing  to  tat  inability  of  the 

camera  to  "see  around  the  corner,"  the  succeeding  similar 
joints  cannot  be  shown,  hut  the  fact  is  that  this  curve  is 
laid  out  with  rails,  bent  with  a  radius  larger  than  the  curve, 

POORLY  BENT  RAILS  ON  CURVE 

the  connection  being  made  at  the  joint  by  setting  over  the 
rail  to  make  up  the  difference  in  curvature.  This  is  very 

poor  engineering  practice.  In  the  first  place  it  is  an  abom- 
ination to  the  passengers,  but  leaving  that  out  of  consid- 

eration, the  damage  done  to  the  rolling  stock,  slamming 
around  such  a  turn,  is  very  serious;  it  racks  the  trucks, 
until  the  whole  car  loses  it?  rigidity. 

The  photograph  sent  shows,  not  a  backwoods  line,  but 

one  near  a  large  metropolis;  a  road  with  a  heavy  twelve- 
month traffic,  and  enough  business  for  a  double  track. 

When  the  line  was  built  the  poles  were  set  very  close  to 
the  track,  so  near  that  the  open  car,  as  now  built,  cannot 
be  operated.  This  is  a  losing  investment  for  summer 
travel. 

It  seems  almost  unnecessary  to  call  attention  to  such 
items  as  these,  but  the  appearance  of  such  errors  on  other- 

wise well  built  roads  necessitates  cautioning  managers 
against  the  money-eating  powers  of  a  few  faults  in  track. 

F.  W.  Brady,  M.  E. 
  

Cleaning:  Cars 

South  Covington  &  Cincinnati  St.  R.  Co., 
Covington,  Ky.,  Sept.  19,  1898. 

Editors  Street  Railway  Journal: 
Answering  your  inquiries  about  our  method  of  cleaning 

cars,  would  say  that  our  master  mechanic,  George  J.  Smith, 

reports  that  we  have  been  using  the  "Modoc  Liquid 
Cleaner"  for  the  past  four  years,  and  when  it  is  properly 

applied  we  consider  it  the  best  article  that  there  is  for  the 
purpose  intended,  particularly  varnished  surfaces.  It  not 
only  removes  dirt  and  grime  without  injuring  the  surface, 
but  imparts  a  luster  to  the  varnish.  Of  course,  this  does 
not  apply  to  a  surface  on  which  the  varnish  is  a  year  or 
more  old,  as  you  understand  that  the  luster  of  a  varnish 
becomes  dim  after  that  time. 

To  secure  good  results  ibis  cleaner  must  be  properly 
applied  and  given  proper  attention.  You  appreciate  that 

there  is  an  impression  that  a  "cleaner"  should  remove  dirt 
without  labor;  some  do,  but  the  alkalies  remove  the  varnish 

also.  We  apply  the  "Modoc"  cleaner  as  follows:  The 
car  cleaners  take  clean  waste  and  wipe  off  all  loose  dust; 
this,  of  course,  removes  much  grit;  the  rubbing  must  be 
done  lightly,  as  the  grit  would  scratch  the  varnish.  When 
this  is  completed  the  car  cleaners  each  take  as  much  clean 
waste  as  can  be  held  firmly  in  the  hand,  and  saturate  it 
with  the  cleaner;  if  the  car  is  very  dirty  they  go  over  the 
entire  car  first,  and  then  commence  on  a  panel,  and  clean 
it  thoroughly  by  rubbing;  the  cleaner  is  then  wiped  off 
with  clean  white  waste.  Care  must  be  taken  to  have  the 

dirt  thoroughly  loosened  before  wiping  off,  otherwise  the 
labor  is  triple  the  next  time  the  car  is  cleaned.  Care  must 
also  be  taken  to  remove  all  of  the  cleaner;  if  it  is  not  done 
the  dust  will  adhere  to  the  panels  of  the  car.  It  takes  about 

one  quart  of  cleaner  to  clean  a  30  ft.  box-car. 
T.  M.  Jenkins, 

Superintendent.  ♦♦<  

American  Engine  Design  from  an  English  Standpoint 

Cole,  Marchent  &  Morley, 
makers  of  engines,  pumps,  etc., 

Bradford,  Eng.,  Sept.  23,  1898. 

Editors  Street  Railway  Journal: 

Having  occasion  recently  to  visit  the  UJnited  States,  I 

took  the  opportunity  thus  afforded  to  look  through  a  num- 
ber of  the  power-houses  connected  with  electrical  installa- 

tions (principally  for  traction),  and  to  study  American 
practice  in  Corliss  engine  building. 

First,  let  me  say  that  I  was  astonished  at  the  kind  man- 
ner in  which  I  was  received  on  all  hands,  and  the  freedom 

with  which  the  engineers  I  met  discussed  all  sorts  of  de- 
tails; seldom  did  I  meet  anyone  who  appeared  reluctant 

to  exchange  views.  Now  everyone  knows  that  it  is  im- 
possible for  anybody,  of  whatever  business,  to  examine 

many  productions  of  contemporary  firms  without  learn- 
ing something  or  other,  and  I  must  confess  to  having  ac- 

quired many  useful  bits  of  information.  However,  it 
would  be  little  service  to  mention  these,  especially  to  the 
people  from  whom  they  were  learned,  hence  I  propose  to 
briefly  refer  to  one  or  two  points  of  design  in  which  I 
thought  American  engine  builders  might  take  a  hint  from 
our  English  practice. 

Perhaps  the  most  important  parts  of  a  steam  engine  are 
its  cylinders,  and  there  can  be  no  doubt  as  to  the  necessity 
tor  the  construction  of  these  being  the  best  that  can  be 
designed,  as  the  failure  of  a  cylinder  is  a  serious  matter. 
It  is  also  often  difficult  to  repair,  and,  if  not  properly  re- 

parable, the  substitution  of  the  cylinder  by  a  new  one  is 
usually,  in  large  engines,  a  work  of  considerable  time.  The 
importance  of  good  design,  then,  makes  it  unnecessary  to 
offer  an  apology  for  remarking  on  cylinder  design.. 

I  give  at  Fig.  1  a  rough  sketch  of  what  seemed  to  me  to 
be  the  prevailing  general  design  of  Corliss  steam  cylinders 
with  American  builders,  while  in  Fig.  2  I  give  a  section 
through  a  cylinder  of  the  standard  design  of  the  firm  with 
which  I  am  connected,  and  I  believe  this  latter  may  be 
taken  as  fairly  representative  of  English  practice  on  large 
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engines.  One  great  difference  between  these  two  designs 
lies  in  the  fact  that  the  steam  connection  between  each  pair 
of  valves  is,  on  the  American  engine,  by  means  of  passages 
cast  on  the  cylinder,  while  on  the  English  engine  it  is  by 
separate  pipes  of  circular  section.  The  arrangement 
shown  at  Fig.  1  prevailed  in  England  some  years  ago,  but 

experience  with  cracked  cylinders  owing  to  the  large  flat- 
sided  steam  chambers  has  resulted  in  a  preference  for  the 
separate  pipe  connection.  Similarly  the  writer  knows  of 
cracked  cylinders  caused  by  the  differential  expansion  pro- 

duced, owing  to  the  chamber   connecting   the  exhaust 

PORTION  OF CYLINDER 
EXPOSED  TO EXHAUST 

STEAM 
Street  itaitwaji  Journal,^.  J*. 

SECTION  THROUGH  A-B 
FIG.  1 

valves  at  the  opposite  ends  of  the  cylinder  being  cast  with 
the  cylinder. 

The  cast  on  the  exhaust  chamber  was  the  first  to  dis- 
appear, and  after  this  the  top  steam  chamber  was  succeeded 

by  the  separate  pipe.  I  quite  agree  that  the  top  connecting 
pipe  is  somewhat  unsightly,  but  appearance  must  take  sec- 

ond place  to  safety. 

Among  the  different  power-houses  I  visited,  I  happened 
to  see  about  half  a  dozen  engines  with  cylinder  covers  re- 

moved, and  therefore  had  an  opportunity  of  examining  the 
steam  ports.  Respecting  these  I  noted  that  in  all  cases 
the  corners  of  the  ports  were  quite  sharp,  instead  of  well 
rounded.    This  may  appear  a  very  trifling  matter  to  men- 

Street  Jiailway  Journat,N,T. 
FIG.  2 
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tion,  but  I  consider  it  worthy  of  remark,  having  known 
more  than  one  case  of  cracking  of  the  bars  across  ports, 
in  consequence  of  the  leaving  of  sharp  corners,  through 

either  moulders'  or  draughtsmen's  oversight.  A  glance 
at  a  section  through  the  steam  ports  of  a  Corliss  engine 
gives  one  an  idea  of  the  necessity  for  such  bars  to  be  very 
sound  and  capable  of  taking  a  large  pull,  also  of  support- 

ing the  metal  between  the  port  and  the  cylinder  end. 
Leaving  cylinders  and  turning  to  fly-wheels,  I  was 

rather  surprised  to  find  how  many  firms  adopt  what  I  be- 

lieve is  called  in  America  the  "arrow-head"  construction 
in  built-up  wheels. 

Looking  back  over  English  practice,  this,  or  an  almost 
identical  construction,  will  be  found  to  have  prevailed 
many  years  back,  and  many  fly-wheels  of  this  design  can 
be  found  on  old  beam  engines.    These  wheels,  however, 

were  found  to  give  trouble  at  the  bolts  in  the  center,  more 
especially  if  the  wheel  had  teeth  on  its  circumference  and 
geared  into  a  toothed  pinion.  Withdrawal  of  the  hulls, 
rimering  out  of  the  holt  holes  and  fitting  in  of  new  bolts 

were  not  unknown  jobs  on  these  wheels.  A  later  develop- 
ment of  this  wheel  had  stout  radial  ribs,  and  the  arms  were 

fitted  between  these  ribs,  thus  relieving  the  holts  of  much 
of  the  shearing  stress,  but  demanding  much  skill  in  fitting 
in  the  arms.  A  natural  development  of  this  is  shown  in 
Fig.  3,  where  the  arms  are  turned  at  the  end  and  arranged 
to  drop  into  bored  recesses  in  the  boss,  or  wheel  center. 
Here  none  of  the  driving  force  is  transmitted  through 
bolts,  and  wheels  of  this  construction  have  been  doing 
arduous  work  in  England  for  many  years. 

Again,  in  the  fly-wheels  of  many  Corliss  engines  with 
electrical  generators  fixed  on  the  crank-shaft  1  noticed 
that  the  sections  were  joined  together  at  the  rim  by  hoops, 
or  T-head  ties,  and  that  in  each  case  these  ties  were  sunk 

into  the  body  of  the  rim,  thus  greatly  reducing  the  net  sec- 
tion of  cast  iron  at  the  rim.    In  several  that  I  measured, 

FIG.  3 

the  section  to  be  torn  through  in  case  of  bursting  of  the 
wheel  was  only  a  little  over  60  per  cent  of  the  normal  rim 
section. 

As  an  instance  of  this,  I  give  in  Fig.  4  a  sketch  of  one, 
which  I  measured.  Here  the  normal  rim  section  is  15  ins. 
x  18  ins.,  or  270  sq.  ins.,  but  across  the  recess  for  the  head 
of  the  shrunk  tie  it  is  diminished  by  8  ins.  x  6]  ins.  on  each 
side,  or  100  sq.  ins.,  which  is  a  reduction  of  rim  strength  of 
57  per  cent.  Further  than  this,  the  joints  are  made  mid- 

way between  the  arms,  or  at  the  point  of  maximum  stress. 
Another  point  I  noticed  with  some  little  surprise  was 

that  the  governors  on  many  of  the  Corliss  engines  were 
of  the  old-fashioned,  slow-speed  type,  instead  of  the  more 
modern  high-speed  governor  with  lighter  halls  and  spring 
centre  load,  giving  greater  sensitiveness  for  the  same 
power  and  having  less  inertia. 

As  already  stated,  I  saw  several  things  to  admire,  hut 
the  object  of  this  letter  is  rather  to  draw  attention  to  some 
items  about  which  experience  in  England  differs  from 
what  appears  to  have  been  the  case  in  America. 

Charles  Day. 

I  believe  we  can  trust  the  public.  I  believe  there  is  no 
antagonism,  or  ought  not  to  be,  between  the  railway  com- 

pany of  a  city  end  the  public,  and  I  believe  if  we  do  trust 
(hem — if  we  are  not  so  dreadfully  afraid  they  are  going  to 
beat  us  some  way,  as  sometimes  the  feeling  is,  if  we  extend 
to  them  the  very  best  accommodations  that  we  possibly 
can,  I  believe  it  will  pay. — From  address  at  the  Montreal Conventon,  1895. 
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Recent  Improvements  in  Mechanical  Traction  for 
Railways 

Upon  this  subject  E.  A.  Ziffer,  civil  engineer  of  Vienna  and 
president  of  the  Bukowinaer  Localbahnen,  read  a  very  interesting 
paper  before  the  International  Street  Railway  Association  at  its 
tenth  annual  meeting  in  Geneva,  during  August  last.  The  object 
of  the  paper,  as  expressed  by  Mr.  Ziffer,  was  to  rehearse  briefly 
the  improvements  made  during  the  last  two  years,  since  the  pres- 

entation of  his  paper  on  the  same  subject  before  the  same  society 
in  Stockholm  in  1896.  This  paper  was  published  in  the  Street 

Railway  Journal  for  January,  1897.  A  digest  of  Mr.  Ziffer's 
last  paper  is  given  below: 

STEAM  MOTORS 

No  special  improvements  are  to  be  reported  in  the  Brunner, 
Belpaire,  Thomas  and  Rowan  systems. 
Rowan  System. — The  Rowan  System  is  in  use  on  several  tram- 

way lines  in  Berlin,  Moscow,  Copenhagen,  Stockholm,  Tours, 
Lyons  and  Paris.  The  cost  of  operation  per  car  km.,  based  on  a 
traction  resistance  of  17.5  kg.  per  tonne,  as  given  by  M.  God- 
fernaux,  are  as  follows: 

Coal,  2.98  kg.  at  fr.  0.04  per  kg   fr.  0.119 
Oil  and  water   "  0.017 
Maintenance,  material  and  labor   "  0.110 
Wages    "  0.080 
Miscellaneous    "  0.020 

Total   "  0.346 

Serpollet  System. — Certain  changes  have  been  made  in  this  sys- 
tem so  that  it  is  now  adapted  to  trunk  line  service.  The  Serpollet 

motor  car,  which  was  built  for  the  Wurtemburg  State  Railways  at 
the  Decauville  Works  at  Corbeil  at  a  cost  of  fr.  28,060,  has  seating 
places  for  thirty-two  passengers, and  standing  places  for  ten,  and  is 
mounted  on  four  wheels.  The  car  carries  a  supply  of  water  and 
coal  for  running  30  km.  The  cylinder  dimensions  are  210  mm.  x 
300  mm.  stroke;  diameter  of  wheel,  1  m. ;  weight  of  car  loaded, 
20  tonnes.  It  operates  at  a  speed  of  from  35  to  38  km.  per  hour 
on  a  grade  of  1  per  cent  with  one  trail  car,  and  consumes  from 
3  to  3.5  kg.  of  fuel  (coal  briquettes)  per  train  km.  The  expenses 
of  operation  per  train  km.  are  given  as  follows: 

Fuel    pfg.  5.10 
Oil  and  grease   "  1.33 
Wages  (conductor  and  motor  man,)   "  8.83 

Total   "  15.26 

Sixty  motor  cars  are  also  in  use  in  Paris  on  the  lines  of  the  Gen- 
eral Omnibus  Company.  The  latter  company  made  some  tests 

of  the  cost  of  operation  of  these  motors  on  an  average  grade  of 
1. 15  per  cent,  and  found  that  the  consumption  of  water  per  h.p. 
hour  varied  between  1.7  and  2.06  litres.  The  temperature  of  the 
steam  was  230  to  240  deg.  C.  and  the  consumption  of  steam  per 
car  km.  varied  between  6  and  7.2  kg.  Another  car  of  this  type  is 
in  use  on  the  Northern  Railway  of  France  and  for  a  speed  of 
24  km.  per  hour  consumes  about  7  litres  of  water  and  2  kg.  of 
briquettes.  The  company  proposes  to  equip  its  new  cars  with 
condensers. 

Clark  System. — Under  this  title  the  author  describes  the  com- 
posite car  of  C.  Peter  Clark,  of  the  New  England  Railroad,  de- 

scribed and  illustrated  in  the  Street  Railway  Journal  for  Janu- 
ary, 1898. 

STORED    STEAM  LOCOMOTIVES 

Laiiun-Francq  System. — No  change  has  been  made  in  these 
motors  recently.  The  tramway  company  of  the  Department  of 
the  North,  which  operates  the  lines  from  Lille  to  Roubaix  and 
Tourcoing,  France,  reports  the  cost  of  operation  for  the  year  1897 
at  fr.  0.266  per  motor-car  km.  and  fr,  0.204  Per  car  km.  The  cost  of 
operation  of  Lamm-Francq  locomotives  on  the  St.  Germain  and 
Poissy  line  near  Paris,  which  draws  three  cars,  is  fr.  0.420  per  train 
km.  and  fr.  0.139  Per  car  km. 
Dodge  System. — The  Kinetic  motor,  as  manufactured  by  the 

Kinetic  Manufacturing  Company  of  New  York,  possesses  all  the 
advantages  of  the  stored  steam  motor  and,  while  differing  in  de- 

tails from  the  Lamm-Francq  motor,  is  similar  in  principle,  but 
avoids  some  of  the  objections  belonging  to  the  latter.  The  equip- 

ment of  the  car  includes  a  small  steam  engine  with  cylinders  on 
each  side  of  the  car'with  boiler  for  storing  hot  water,  a  condenser 
and  a  small  furnace  for  maintaining  the  temperature  of  the  water 
in  the  boiler  constant.  The  boiler,  which  is  located  under  the  car, 
is  charged  with  hot  water  at  a  temperature  of  380  deg.  F.,  conse- 

quently no  space  useful  for  carrying  passengers  is  required  for  the 
machinery.    The  condenser  is  carried  on  the  roof  and  the  car  is 

operated  from  the  front  platform.  Four  wheel  cars  of  this  type 
are  in  use  on  the  Babylon  Street  Railway,  of  Babylon,  N.  Y., 
and  double  truck  cars  are  being  built  for  the  Detroit  and  River  St. 
Clair  Railway  of  Detroit,  Mich.  The  cost  of  operation  is  given  as 
4-3  pfg-  Pcr  car  km.  Fuller  particulars  of  this  system  have  ap- 

peared in  recent  issues  of  this  paper. 

COMPRESSED  AIR  MOTORS 

The  Mekarski  System. — The  most  recent  type  of  Mekarski  motors, 
as  employed  on  the  Nogent  tramways,  have  nine  reservoirs  carried 
under  the  car  and  stored  to  a  pressure  of  50  atmospheres.  The 
total  weight  of  the  motor  car  is  14.38  tonnes,  divided  as  follows: 
Car  proper,  10.5  tonnes;  air,  180  kg.;  water,  200  kg.;  50  passengers, 
3.5  tonnes.  Such  car  is  capable  of  drawing  two  trail  cars,  and 
costs  between  22,000  and  25,000  fr. 

Popp-Conti  System. — The  most  recent  motors  of  this  system  are 
in  use  on  the  St.  Quentin  tramway,  France;  all  the  machinery  is 
carried  under  the  car.  It  consists  of  eight  reservoirs,  having  a 
capacity  of  250  litres  each,  and  stored  to  a  pressure  of  25  atmos- 

pheres. The  motor  is  placed  under  the  center  of  the  car,  and  on 
each  side  is  a  reheater  by  which  the  air  is  heated  to  a  temperature 
of  140  deg.  C.  before  passing  into  the  cylinders.  The  pressure  of 
air  used  in  the  latter  is  9  atmospheres.  The  weight  of  the  motor 
car  with  equipment  and  fifty  passengers  is  10.8  tonnes. 

American  Air  Potver  Company's  System. — Under  this  heading  the 
author  describes  the  Hardie  and  Hoadley-Knight  motors  as  em- 

ployed in  New  York  and  described  in  the  Street  Railway  Jour- 
nal for  May  and  August,  1897. 

CABLE  RAILWAYS 

The  European  railways  discussed  by  Mr.  Ziffer  are  those  at 
Glasgow  and  Edinburgh,  which  are  referred  to  only  briefly.  The 
cost  of  the  former,  which  is  in  a  subway  composed  of  two  Great- 
head  tunnels,  is  given  at  £1,100,000,  or  about  £170,000  per  mile. 
The  Edinburgh  installation  will  comprise  about  124  km.  of  track 
when  completed.  Other  cable  railways  in  operation  or  in  course 
of  construction  are  those  at  Montmartre  and  Menilmontant  in 
Paris.  He  notes  the  tendency  in  America  to  change  cable  to  elec- tric railways. 

GAS,    BENZINE  AND   PETROLEUM  MOTORS 

Luhrig  System. — The  manufacturers  of  this  system  are  still  en- 
gaged in  endeavoring  to  remove  the  objectionable  features,  which 

are  principally  the  vibration  of  the  car  body  during  stops,  the  odor 
of  the  oil,  the  space  taken  up  by  the  machinery  and  the  cost  of 
maintenance.  These,  it  is  thought,  will  be  overcome,  and  the 
system  has  given  proofs  of  some  value,  notably  in  experiments 
carried  on  in  1897  on  the  Warmbrunn-Hirschberg  line.  Motors 
using  benzine  are  employed  to  quite  an  extent  in  agricultural  and 
other  industrial  purposes.  At  Dessau,  Germany,  one  Luhrig  loco- 

motive equipped  with  a  10  h.p.  motor  has  run  61,000  km.  The 
consumption  of  benzine  gas  is  from  500  to  650  litres  per  car  km., 
and  for  a  25  to  30  h.p.  motor  1000  to  1100  litres  per  car  km.  The 
cost  for  motive  power,  viz. :  Consumption  of  fuel,  labor  and  ma- 

terial at  repair  shops  and  wages  of  conductor  and  motorman,  are 
14  to  15  pfg.  per  car  km.  On  the  Warmbrunn-Hirschberg  line  the 
motor  cars  are  of  30  h.p.,  and  each  draws  two  trail  cars.  The  cost 
of  a  locomotive  of  20  h.p.  is  13,500  marks;  of  25  h.p.  is  14,500 
marks,  and  of  from  30  to  35  h.p.  is  15,500  marks.  Motor  cars  of 
this  system  have  also  been  put  in  use  in  Paris,  on  the  line  of  the 
General  Omnibus  Company.  The  car  is  a  double-decked  one, 
carrying  forty-two  passengers,  and  weighs  empty  7  tonnes,  and 
loaded  10  tonnes. 

Gasoline  Motors. — The  only  company  to  use  gasoline  is  the  Hos- 
kin  Company,  which  has  made  some  experiments  in  Dayton,  Ohio. 
The  gasoline  gas  is  exploded  by  an  electric  battery. 

Daimler  System—  The  Wurtemburg  State  Railways  have  been 
testing  this  system  since  1893  for  suburban  traffic.  The  fuel  used 
is  benzine,  and  the  latest  motor  weighs  8.5  tonnes  empty,  is 

equipped  with  14  h.p.  motor,  carries  thirty-two  passengers  and  has 
a  speed  of  25  km.  on  a  level.  From  twelve  months  of  service,  dur- 

ing which  the  motor  ran  30,000  km.  without  requiring  repairs  of 
consequence,  the  cost  of  operation  was  found  to  be:  Material 

(oil  for  fuel  and  lubrication),  pfg.  7-57;  wages,  pfg.  5-645  mainte- 
nance, pfg.  2.10;  total,  pfg.  15.31-  The  car  averaged  88  km.  per 

day  and  cost  17,000  marks.  The  Daimler  Motor  Company  is  now 
building  a  20  h.p.  car,  capable  of  carrying  forty  passengers,  with  a 
speed  of  40  km.  on  a  level. 

Diesel  Motor.— In  this  motor  the  fuel,  which  is  petroleum,  is  in- 
jected into  a  reservoir  containing  compressed  air  under  pressure 

of  40  atmospheres  and  produces  an  explosion  undergoing  changes 
somewhat  similar  to  those  of  the  Carnot  cycle.  The  motor  differs 
from  other  explosion  motors  in  that  it  does  not  require  any  special 

apparatus  for  producing  the  explosion.    This  simplifies  the  con- 
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struction  and  the  operation  is  said  to  be  more  regular,  easy  and 
without  jarring.  According  to  M.  Diesel,  the  motor  consumes 
only  215  grammes  of  petroleum  per  h.p.  hour.  No  mention  is 
made  of  the  application  of  the  system  to  any  street  railway. 

ELECTRIC  TRACTION  BY  ACCUMULATORS 
Comparatively  few  changes  have  been  made  in  the  actual  status 

of  storage  battery  traction  during  the  last  two  years  in  spite  of 
radical  improvements  made  in  the  construction  of  the  batteries 
themselves.  These  improvements  have  been  mainly  in  reducing 
the  weight  of  the  battery  cells  and  increasing  their  output.  The 
weight  of  the  battery,  with  all  accessories,  capable  of  operating  a 
double  truck  car  weighing  12^  tonnes  for  a  distance  of  15  to 
20  km.,  is  1.2  tonnes.  The  experiments  so  far  conducted  have  not 
been  such  as  to  prove  the  application  of  storage  batteries  to  tram- 

way service  to  be  entirely  satisfactory,  in  spite  of  favorable  results 
secured  in  certain  cities. 

In  Paris  on  the  Madeleine-Levallois  and  Neuilly  lines  thirty-five 
storage  battery  cars  are  in  use.  The  weight  of  the  charged  car 
complete  with  fifty-two  passengers  is  14  tonnes,  of  which  the  total 
weight  of  the  batteries  themselves  is  3.5  tonnes.  Each  car  is 
equipped  with  two  Brown-Boveri  motors  of  from  15  to  18  kw. 
each.  The  batteries  are  charged  quickly,  commencing  at  490  volts 
and  150  amps.  The  time  of  charging  lasts  between  eight  and 
twelve  minutes.  For  the  round  trip  of  14  km.  the  current  con- 

sumption is  20  amp.  hours.  If  the  motor  car  draws  a  trail  car,  the 
consumption  is  40  amp.  hours.  As  the  capacity  of  the  battery  is 
54  amp.  hours,  there  then  remains  a  margin  of  14  amp.  on  the 
return  trip.  If  the  car  is  charged  at  each  end  of  the  line,  the  drop 
in  the  feeder  at  the  further  end  is  20  volts.  Mention  should  also 
be  made  of  the  Ostende  Tramway  System,  operated  by  accumu- 

lators, installed  by  the  Westinghouse  Company.  The  Ribbe  Ac- 
cumulator, which  has  been  tested  on  one  of  the  lines  in  Berlin, 

also  deserves  mention.  Instead  of  heavy  lead  plates,  this  battery 
employs  very  thin  sheets  of  lead,  strengthened  by  ribs  made  of 
celluloid,  preventing  buckling.  This  accumulator  is  lighter  than 
the  usual  type,  and  the  weight  of  a  battery  having  a  capacity  of 
300  amp.  hours,  at  a  pressure  of  260  volts,  is  3.4  tonnes. 

Mr.  Ziffer  also  refers  briefly  to  the  experiments  on  the  Chicago 
and  Englewood  Railway  and  storage  batteries  described  in  the 
Street  Railway  Journal  for  December,  1896,  and  which  he  says 
attracted  much  favorable  attention  in  Europe.  Experiments  are  also 
being  made  in  Frankfort,  and  on  the  Berlin-Charlottenburg  Line, 
which  seem  to  have  given  stisfactory  results. 
The  Wurtemburg  State  Railways  are  making  an  important  test 

of  the  value  of  storage  batteries  for  traction  purposes,  and  have  put 
in  operation,  on  a  line  23  km.  in  length,  near  Stuttgart,  a  storage 
battery  car  supplied  by  Actien-Gesellschaft  Elektricitats  (vormals 
O.  L.  Kummer  &  Co.),  of  Dresden-Niedersedlitz,  and  the  Accu- 
mulatoren-Fabriks-Actien-Gesellschaft,  of  Hagen  i.  W.  The  max- 

imum grade  on  this  line,  which  has  five  intermediate  stations,  is 
10  per  cent.  The  car  is  of  the  III  class  type  with  seats  for  forty- 
eight  passengers  and  is  mounted  on  two  double  trucks,  one 
equipped  with  brakes,  the  other  with  two  electric  motors  of  35  h.p. 
each.  The  battery  has  188  cells,  type  III  G.  O.  83  and  weighs  5.8 
tonnes.  The  battery  is  charged  at  240  volts  and  discharged  at  340 
volts,  and  has  a  capacity  of  16,000  watt  hours.  In  a  test  made 
Sept.  19,  1897,  with  this  car,  which  weighed,  with  passengers,  28.75 
tonnes,  the  current  consumption  was  from  19.59  to  20.30  watt 
hours  per  tonne  km.,  while  making  an  average  speed  of  30.9  km. 
per  hour,  a  result  not  unfavorable.  Similar  experiments  are  being 
carried  on  in  Belgium  on  the  Brussels-Liege  Line. 

Since  March,  1896,  two  accumulator  cars  have  been  in  use  on 
one  of  the  narrow  (1  m.)  gage  lines  near  Darmstadt.  The  cars 
carry  thirty-two  passengers,  sixteen  seated  and  sixteen  standing, 
and  weigh,  without  passengers,  8.1  tonnes,  of  which  the  battery 
weighs  2.3  tonnes.  The  plates  are  of  the  Plante  type  and  have  a 
capacity  of  30  amp.  hours  with  420  volts  average  e.m.f.  From 
April,  1896,  up  to  the  present  time  these  cars  have  made  an  aver- 

age of  100  km.  per  day  and  the  consumption  of  current  has  been 
400  watts  per  car  km.  As  up  to  the  spring  of  1897  no  trouble  had 
been  experienced  with  these  cars,  the  Railway  Commissioners 
decided  to  install  some  larger  cars  which  will  soon  be  put  in 
operation. 

In  May,  1897,  two  24.4  tonne  motor  cars  were  put  in  operation 
on  the  Ludwigshafen-Neustadt  and  Ludwigshafen-Worms  line. 
These  lines  have  a  length  respectively  of  30  km.  and  22  km.,  and 
the  weight  of  the  car  is  divided  as  follows:  Car  proper,  11  tonnes; 
battery,  9.3  tonnes;  motors  and  accessories,  4.1  tonnes.  Each  car 
was  equipped  with  two  motors  furnished  by  the  Electricitats-Ges- 
ellschaft,  vorm.  Schuckert  &  Company,  of  Nuremburg.  The 
battery  consists  of  124  elements,  composed  of  seven  plates  each, 
and  have  a  capacity  of  200  amp.  hours,  and  a  current  output  of  150 
amps,  at  an  average  potential  of  225  volts.  This  charge  allows 
them  to  make  one  round  trip  at  an  average  speed  of  25  km.  per 
hour.    Each  car  carries  thirty-six  passengers  and  draws  one  trail 

car,  carrying  fifty  passengers.  The  cost  of  operation,  including 
fuel,  wages  of  conductor  and  motorman,  and  oil  and  waste,  is 
12.2  pfg.  per  train  km. 
An  accumulator  car  equipped  with  the  Pollak  type  of  batteries 

is  in  use  on  the  Frankfurt  a.  M.  tramway.  The  anodes  of  these 
batteries  are  made  under  the  Pollak  patent,  by  means  of  which 
the  grill  and  the  active  material  are  cast  at  the  same  time  under 
pressure.  The  grill  is  then  of  pure  lead  and  the  active  material  of 
spongy  lead.  A  battery,  consisting  of  eighty-four  cells,  has  a 
capacity  of  120  amp.  hours  with  five  hours  discharge.  It  weighs 
2  tonnes,  and  the  car  empty,  excluding  the  battery,  weighs  6 
tonnes.  The  battery  is  stored  in  from  four  to  five  minutes,  and 
this  charge  lasts  for  a  short  round  trip  which  has  a  duration  of 
half  an  hour. 
A  storage  battery  locomotive  is  about  to  be  put  in  operation  on 

the  Munich  tramways  to  draw  a  trail  car  or  a  trolley  car  within 
the  city  where  overhead  system  is  not  allowed.  It  has  the  advan- 

tage, of  course,  that  the  passengers  are  not  incommoded  by  the 
acid  vapors,  and  the  cost  of  maintenance  ought  to  be  less  than 
with  a  motor  car. 

ELECTRIC  TRACTION  BY  OVERHEAD  WIRES 
This  system  is  so  widely  used  and  so  much  is  known  about  it,  in 

the  writer's  opinion,  that  he  did  not  occupy  much  time  and  space 
in  discussing  it.  As  compared  with  horse  traction,  experience 
has  shown,  he  thinks,  that  the  gross  receipts  increase  about  50 
per  cent  and  expenses  of  operation  decrease  about  30  per  cent. 

ELECTRIC  CONDUIT  SYSTEMS 

The  following  statement  of  the  cost  of  conduit  construction, 
based  upon  the  expenses  of  the  Budapest  railways,  and  officially 
verified,  as  compared  with  the  cost  of  a  trolley  road  using  iron 
poles,  are  given  on  the  authority  of  Mr.  Hohenegg,  and  are  con 
sidered  authentic : 

Material  for  track  _   
Subconstruction,  conductors  and  insulators. Conduit   
Poles  and  supports    
Labor  of  installing  track.  _  Drains  and  manholes   
Guard  telephone  protection  _  
Paving,  2.5  m.  wide  (material  not  included) 
Total  

Cost  in  florins  per  km.  of 
single  track. 

Underground Conduit. 

11,470 11,770 

5,900 

" 3"666 

850 

"l|500 

Trolley, 

10,300 

1,000 
5,060 

2,220 420 

1,500 
34,490 

20,51  in 
The  cities  in  Europe  using  the  underground  conduit  system  are: 

Place. 

Blackpool. 
Budapest  . 

Budapest  _ 
Berlin 
Berlin 

Dresden 
Brussels  . . 
Carlsruhe  . Paris  

System. 

Holroyd-Smith  System  
Stadtbahn-Gesellschaft  (Siemens  Si  Halske)--  
Strassenbahn-Gesellschaft  (S.  &  H.) 

1.  In  operation    _ 2   In  construction   _. 
Electrische-Bahn  (Siemens  &  Halske)  
Grosse   Berliner    Pferdebahn    Gesellschaft  (Union 

Electricitats-Gesellschaft)  
Deutsche  Strassenbahn-Gesellschaft  (Klette  System) 

1.  In  operation      _. 
2.  Not  in  operation-.    _  _ 

Brussels  Tramway  tUnion  Electricitats-Gesellschaft) 
Projected  _  
Paris  Montmartre(Siemens  &  Halske)  in  construction 

Length 

of  Line. 

Track. 

3.20 

4.10 
26.35 

2.36 9.75 2.20 4.60 19.50 
4.40 

0.876 

1.75 

0.70 
0.70 
7.90 

1.40 

1.40 

3.00" 

Klette  System. — This  system,  which  is  actually  in  use  in  Dres- 
den, permits  easy  reconstruction  of  a  horse  car  line  to  an  electric 

conduit  line  built  by  utilizing  the  existing  track.  This  is  accom- 
plished by  the  employment  of  conduits  9.75  ins.  in  width  and  25.35 

ins.  in  depth  which  are  located  between  the  two  tracks,  or  at  the 
side  of  a  single  track  line.  Moreover,  in  this  system  there  is  easy 
access  to  the  current  conductors  without  the  necessity  of  removing 
the  paving,  since  the  conduit  is  covered  entirely  by  iron  plates. 
The  conduit  is  of  the  ordinary  slotted  type  and  drained.  At  Dres- 

den one  pole  of  the  generator  is  connected  to  earth  and  the  con- 
duit carries  only  a  single  conductor.  The  apparatus  for  taking  the 

current  is  a  spring,  which,  by  a  special  arrangement,  enters  and 
leaves  the  conduit  automatically,  avoiding  in  this  way  switches 
and  crossings,  which  the  cars  pass,  by  momentum.  This  arrange- 

ment also  permits  an  easy  change  from  the  overhead  to  the  con- 
duit system,  and  vice  versa.  Mr.  Klette  reports  that  the  length  of 

line,  on  which  his  system  has  been  in  use  since  Jan.  16,  1897,  has  a 
length  of  500  m.  of  double  track.  The  short  circuits  which  have 
taken  place  have  been  unimportant,  and  have  not  interfered  with 
the  regular  operation  of  the  road.  The  expense  of  maintenance 
of  the  conduits  is  about  two  and  one-half  times  more  than  that  of 
the  overhead  system.  The  construction  is  being  slightly  changed 
by  enlarging  the  conduit  and  making  other  alterations. 
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MIXED  ELECTRIC  TRAMWAY  SYSTEMS 

These  may  be  divided  into  two  classes:  combination  of  accum- 
ulators and  overhead  system  and  combination  of  conduit  and  over- 

head system. 
Combination  of  Accumulators  and  Overhead  System. — This  system 

has  been  installed  during  the  last  two  years  in  several  German 
cities,  of  which  the  first  was  Hanover.  The  Hanover  system  was 
put  in  operation  Jan.  i,  1897,  and  comprises  21.4  km.  overhead 
conductors  and  17.7  km.  operated  by  accumulators.  All  the  cars 
contain  two  longitudinal  seats,  under  which  are  placed  208  ac- 

cumulators having  a  weight  of  2.6  tonnes,  furnished  by  the  Ac- 
cumulatoren  Fabriks-Aktien-Gesellschaft,  of  Hagen.  On  the  plat- 

form is  a  switch  to  change  the  connections  of  the  battery  from 
charging  to  discharging  and  vice  versa,  as  well  as  a  regular  motor 
controller.  Frederick  Ross,  upon  invitation  of  the  Hanover 
Tramway  Company,  made  a  careful  investigation  of  the  cost  of 
operation,  and  has  reported  an  average  expense  of  1.31  per  car 
operation,  and  has  reported  an  average  expense  of  1.31  pfg.  per 
car  km.  for  maintenance  of  the  batteries,  to  which  should  be  added 
a  certain  sum  for  interest  and  amortising  fund.  Estimating 
these  two  at  10  per  cent  on  5000  marks  per  car,  the  figure  of 
2l/2  pfg.  per  car  km.  is  obtained.  If  to  this  should  be  further 
added  the  outside  expenses  of  maintenance  and  loss  of  power 
through  its  conversion  in  the  battery,  the  additional  expense  for 
the  operation  by  accumulators  should  not  exceed  5  pfg.  per  car 
km.  The  total  cost  of  the  system  it  is  thought  is  undoubtedly 
less  than  that  with  the  underground  conduit.  The  length  of  time 
required  to  charge  the  batteries  should  not  be  more  than  thirty 
minutes  to  secure  a  charge  sufficient  for  a  run  of  20  km.,  and  less 
than  when  operating  entirely  by  storage  batteries. 
According  to  the  report  of  the  Hanover  Traction  Company  for 

the  year  1896,  accumulator  traction  has  given  satisfaction  in  all 
particulars,  and  the  experience  secured  during  that  time  has  been 
sufficient  so  that  a  just  appreciation  of  its  value  has  been  secured 
and  some  of  the  inconveniences  connected  with  the  system  have 
been  removed.  The  expense  of  maintenance  during  the  year  was 
minutely  determined  since,  commencing  with  March  1,  1896,  the 
maintenance  of  the  batteries  was  in  the  entire  charge  of  the  com- 

pany. This  maintenance  has  averaged  40  marks  per  car  per 
month,  which  corresponds  to  0.75  pfg.  per  car  km.  in  the  mixed 
service.  This  expense  will  probably  increase  a  little,  but  should 
never  exceed  60  marks  per  car  per  month,  even  in  those  years 
where  it  would  be  necessary  to  renew  the  plates.  The  cost  of  main- 

tenance of  the  batteries  depends  also  upon  the  proportion  between 
the  length  operated  by  the  overhead  system  and  that  operated  by 
the  accumulators.  Admitting  the  figures  shown  by  experience, 
6  per  cent  for  the  amortizing  fund  for  the  batteries,  and  50,000  to 
55,000  km.  per  year  as  the  distance  run  by  a  car,  the  expense  of 
traction  by  the  accumulators  should  not  be  more  than  2  pfg.  per 
car  km.  run  more  than  by  the  overhead  system.  But  if  we  take 
into  consideration  that  the  cost  of  the  maintenance  of  the  over- 

head system  is  also  considerable  (it  varies  from  0.3  to  0.5  pfg.  per 
car  km.),  and  that  the  apparatus  for  taking  the  current  is  not  used 
while  the  cars  are  operating  by  the  accumulators,  it  is  an  un- 

doubted fact  that  the  increased  cost  for  accumulator  traction  in 
the  mixed  system  in  Hanover  does  not  exceed  1  pfg.  per  car  km. 
run.  As  for  the  expense  of  electric  traction,  it  should  be  observed 
that  during  the  first  part  of  1896,  before  accumulators  were  intro- 

duced, the  records  of  the  company  showed  that  1  kg.  of  coal  pro- 
duced  531  watts  and  a  kw.  hour  cost  5.578  pfg.  After  the  introduc- 

tion of  the  mixed  system  this  figure  was  reduced  to  4.903  pfg.  and 
then  to  4.5  pfg.  during  November  and  December,  1896.  Accord- 

ing to  the  last  report  of  the  company  the  mixed  system  had  been 
applied  before  the  end  of  the  year  1897  to  the  entire  system,  having 
a  length  of  130.55  km.  The  cost  of  maintenance  of  the  accumu- 

lator traction  amounted,  according  to  the  last  figures,  to  46.18 
marks  per  car  month,  or  1.22  pfg.  per  car  run.  The  per  cent,  of 
operating  expenses  to  gross  receipts  was  63.8  per  cent  as  com- 

pared with  68.2  in  1896. 
In  Paris  the  same  system  has  been  established  on  the  line  be- 

tween the  Place  de  la  Republique,  Pantin  and  Aubervillers.  This 
line  has  a  length  of  14.65  km.,  of  which  7.87  km.  are  operated  by 
trolley  and  6.78  km.  by  accumulators.  The  line  was  opened  to 
traffic  in  the  end  of  1897;  the  rolling  stock  consisted  of  thirty-three 
dcuble-deck  motor  cars,  carrying  a  total  of  fifty-six  passengers. 
The  batteries  are  composed  of  224  cells,  each  carrying  seven 
plates,  and  weigh  3.8  tonnes.  The  installation  was  furnished  bv 
the  French  Thomson-Houston  Company  for  the  Tramway  Com- 

pany of  Paris  and  the  Department  of  the  Seine. 
Combination  of  Underground  Conduit  and  Overhead  Trolley  System 

—A  system  of  this  kind  has  been  worked  out  by  the  Siemens  & 
Halske  Company  and  has  given  excellent  results  in  Budapest.  A 
500  volt  circuit  is  used,  and  the  ground  return  is  used  on  both  the 
overhead  and  conduit  system. 

The  combination  system  of  traction,  as  applied  in  Berlin,  Buda- 
pest, Dresden  and  Brussels,  works  with  entire  satisfaction.  Ac- 

cording to  the  estimate  of  Mr.  Braun,  Berlin  government  engineer, 
the  cost  of  installation  of  a  mixed  system  of  electric  traction  by 
trolley  and  accumulators  ought  to  be  about  the  same  as  that  with 
trolley  and  conduit  system.  The  expense  of  operation  of  the  first 
is  a  little  more  than  half  that  of  the  second. 

SURFACE  CONTACT  SYSTEMS 

Claret  and  Vuilleumier  System. — A  short  section  of  this  system 
has  been  in  operation  since  June  1,  1896,  on  one  of  the  lines  in 
Paris.  Contact  is  secured  through  blocks  placed  on  the  street  be- 

tween the  rails  and  so  spaced  that  the  car  reaches  a  second  before 
leaving  the  first.  Connection  is  made  from  the  car  through  sliding 
or  rolling  contacts  carried  underneath  the  car  floor.  The  return  is 
made  through  the  rails.  The  contact  blocks  are  excited  only  upon 
the  passage  of  the  car.  From  figures  given  by  the  promotors,  the 
cost  of  installing  the  system  (including  the  feeders,  connections 
and  blocks)  amounts  to  2,154.70  fr.  per  km.  of  single  track. 

It  is  also  stated  that  this  system  will  be  employed  in  Zurich. 
The  length  of  the  cars  between  buffers  will  be  7.5  m.  that  of  the 
contact  rails,  5  m.,  and  the  latter  are  spaced  2  m.  apart.  Each 
group  of  twenty  contact  rails  is  served  from  one  distributing  box, 
so  that  the  latter  are  located  every  66.50  m.,  when  the  ordinary  dis- 

tance between  the  cars  is  70  m.  The  boxes  can  be  located  closer 
together,  however,  when  the  cars  can  operate  under  a  shorter  head- 

way. The  cars  are  all  equipped  with  trolley  poles  so  that  they  can 
also  use  the  overhead  system. 

Third  Rail  System. — This  title  is  generally  applied  to  those  sys- 
tems in  which  the  third  rail,  from  which  the  current  is  taken,  is 

always  kept  alive.  The  system  is  applicable  only  to  roads  oper- 
ating over  their  own  right  of  way,  where  the  rail  is  inaccessable  to 

persons  and  animals.  Reference  is  made  to  the  use  of  the  system  by 
the  New  York,  New  Haven  &  Hartford  Railroad  Company,  as  de- 

scribed in  the  Street  Railway  Journal  for  June,  1897,  to  the 
elevated  railways  in  Chicago,  Brooklyn  and  Liverpool  and  the  un- 

derground railways  in  London.  The  system  will  also  be  tried  in 
Vienna  on  the  Heilingenstadt  and  Michelbeuern  Railway,  and  on 
a  branch  line,  20  km.  in  length,  of  the  Paris,  Lyons  &  Mediter- 

ranean Railroad,  extending  from  Favet  to  Chamounix. 

general 

The  system  most  generally  in  use  in  Europe  as  well  as  in  Amer- 
ica is  the  overhead  trolley,  which  in  Europe  on  Jan.  1,  1898,  was 

employed  on  172  lines  out  of  a  total  of  204  employing  electric 

power.  Mr.  Godfernaux,  in  his  book  "Mechanical  Traction  for 
Tramways,"  gives  the  following  theoretical  comparison  of  the  cost 
of  the  different  systems,  including  10  per  cent  of  amortising  fund, 
on  the  capital  invested,  and  based  upon  an  annual  traffic  of  1,000,- 
000  car  km.   The  figures  are  in  francs  per  car  km. 

System  of  Traction. 

Expenses. 

Operation. 

Amortization. 
Total. 

0.35 
0.30 0.43 
0.42 

0.34 0.31 

0.11 

0.11 

0.11 
0.15 0.13 
0  1? 

0.46 
0.41 
0.54 
0.57 
0.47 
0.48 Electric  accumulators    

Trolleys    

Mr.  Schiemann,  who  has  made  a  thorough  study  of  the  opera- 
tion of  electric  lines  in  Germany  and  Austria,  concludes  that  of  the 

three  electric  systems  (trolley,  underground  conduit  and  accumu- 
lators) the  trolley  is  the  most  economical  and  accumulators  next, 

and  the  combination  of  the  trolley  and  underground  system  is 
always  more  satisfactory  than  the  combination  of  trolley  and  ac- 
cumulators. 

CONCLUSIONS 
Steam  motors  have  been  much  improved  recently  in  America. 

They  are  important  factors  for  branches  of  steam  railways  as  well 
as  for  tramways  where  the  traffic  is  not  sufficiently  important  and 
remunerative  to  warrant  the  operation  of  locomotives  and  com- 

plete trains  and  where  the  local  conditions  are  prejudicial  to  an 
electric  system.  Among  the  steam  motors,  the  Serpollet  has  cer- 

tain advantages  which  have  resulted  in  its  extended  adaptation, 
particularly  in  France,  but  there  are  nevertheless  certain  incon- 

veniences attached  to  the  system  which  the  manufacturers  are  mak- 
ing an  effort  to  overcome,  notably  the  discharge  of  steam  into  the 

atmosphere.  One  disadvantage  which  it  is  impossible  to  remove 
is  the  location  of  the  boiler  adjoining  the  apartment  for  passen- 

gers, who  are  thus  incommoded  by  smoke  fumes,  hot  air  and  ex- 
haust steam  for  the  cylinders.  If  it  were  not  for  these  points  the 

system  would  be  well  applicable  not  only  to  suburban  tramways 
but  also  to  short  feeders  of  trunk  lines. 
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The  use  of  fireless,  or  stored  steam,  locomotives  has  not  in- 
creased sensibly  during  the  last  two  years.  The  results  from  opera- 

tion by  these  are  not  particularly  favorable.  The  system  is  espe- 
cially adapted  for  the  suburbs  of  large  cities.  The  Dodge  motor 

(termed  also  the  Kinetic  motor)  properly  belongs  to  this  class.  It 
is  being  tried  on  several  lines  in  America  and,  as  compared  with 
other  motors  of  the  same  category,  presents  the  advantages  of 
great  simplicity  of  construction  and  ability  to  carry  in  the  motor 
car  itself  sixty  passengers.  While  the  system  may  be  improved,  it 
piomises  success. 

The  extension  of  the  compressed  air  system  has  made  little 

pi  ogress  in  Europe  during  the  last  two  years,  although  it  has  cer  - 
tain conspicuous  advantages.  On  the  other  hand  this  system  is 

being  considered  favorably  in  America,  and  an  effort  is  being 
made  to  test  its  value  on  a  considerable  scale.  The  use  of  com- 

pressed air  motors  would  be  preferable  to  steam  motors  if  they 
could  be  run  as  economically. 

The  cable  system  should  not  be  considered  as  entirely  aban- 
doned; on  the  contrary  it  has  been  tried  with  success  in  England 

recently,  in  spite  of  the  high  cost  of  installation,  rapid  wear  of  the 
cable  and  loss  of  power  through  friction.  The  system  has  the 
advantage  of  enormous  capacity  and  low  operating  cost  when 
traffic  is  extremely  heavy. 

Gas,  benzine  and  petroleum  motors  have  been  improved  con- 
siderably during  the  last  few  years,  and  the  recent  gas  locomotives 

merit  particular  attention  because  with  a  greater  tractive  power 
they  are  more  economical  than  gas  motor '  cars.  This  system 
would  be  especially  suitable  for  the  operation  of  tramways  in  small 
towns  as  well  as  for  long  lines  with  light  traffic,  since  the  installa- 

tion is  simple  and  not  expensive  and  fuel  is  easily  obtainable.  It 
has  not  yet  been  possible  to  avoid  entirely  the  disagreeable  shaking 
of  the  cars  and  the  penetration  of  the  gas  odors  into  the  passenger 
compartment.  The  gasoline  motor  is  still  in  the  experimental 
stage.  Benzine  motors  have  been  perfected  to  a  greater  extent, 
but  their  use  on  the  Wurtemburg  State  Railways  for  suburban 
traffic  has  not  been  for  a  sufficient  length  of  time  to  determine 
their  practical  utility. 
Accumulator  traction,  which  might  be  considered  the  ideal,  is 

still  in  the  experimental  stage,  in  spite  of  the  good  results  already 
obtained.  It  continues  to  be  a  subject  of  great  interest,  and  has  a 
hopeful  future. 

The  trolley  system  is  the  most  widely  adopted,  the  most  econo- 
mical, and  its  status  has  been  most  clearly  determined.  It  is  me- 

chanically and  electrically  correct  in  principles,  and  from  a  com- 
mercial standpoint  has  an  economy  which  can  never  be  surpassed 

by  accumulator.  The  aesthetic  objections  to  its  installation  are 
not  as  great  as  they  were,  because  the  general  public  is  becom- 

ing accustomed  slowly  to  the  changes  which  the  system  effects  in 
the  appearance  of  the  streets. 

The  underground  conduit  system  has  made  many  advances  and 
secured  many  advocates  who  believe  that  it  has  a  field,  in  spite  of 
its  high  cost  of  installation  and  maintenance. 

The  mixed  system  by  accumulators  and  trolley  has  been  adopted 
in  a  number  of  places,  and  is  interesting  from  a  technical  and 
financial  standpoint  wherever  rights  to  install  a  trolley  wire  can  be 
secured. 

The  mixed  trolley  and  underground  conduit  system  has  less  to 
recommend  it  than  the  mixed  trolley  and  accumulator  system, 
since  the  advantages  of  the  underground  conduit  do  not  sufficiently 
compensate  for  its  disadvantages.  However,  the  data  as  to  its  use 
are  rather  meager.  Again,  it  must  not  be  forgotten  that  the  later 
introduction  on  these  roads  of  trolley,  accumulator  or  other  ca,-s 
would  render  useless  the  conduit,  and,  consequently,  the  cost  of  its 
installation  would  be  lost. 

The  surface  contact  electric  system  presents  serious  difficulties  in 
the  way  of  keeping  the  contact  blocks  free  from  moisture  or  other 
short  circuiting  agents  which  might  prevent  successful  operation. 
The  progress  made  in  this  department,  however,  gives  hope  that 
the  system  has  a  certain  future. 

The  third  rail  system  is  the  least  expensive  to  install  of  any,  and 
where  a  railway  operates  over  its  own  right  of  way,  and  par- 

ticularly for  elevated  and  underground  railroads,  it  has  given  ex- 
cellent results  in  practice,  and  upon  such  roads  the  system  will 

have  a  wide  application. 
To  say  which  among  all  the  mechanical  systems  of  traction  is 

the  most  desirable  from  an  engineering  and  economical  standpoint 
is  of  course  a  very  difficult  thing  to  do,  as  can  be  easily  seen,  and 
the  writer  states  that  he  would  consider  himself  extremely  pre- 

sumptuous to  endeavor  to  give  definite  conclusions  as  to  which 
should  be  installed  in  every  case.  It  is  necessary  to  take  up  each 
condition  individually  and  weigh  carefully  all  the  relative  circum- 

stances in  construction  and  operation.  When  all  is  said,  however, 
it  is  undoubtedly  true,  he  concludes,  that  the  overhead  trolley  sys- 

tem is  the  one  most  generally  adopted  not  only  in  Europe  but 
America,  and  it  is  the  most  simple,  the  most  economical  and  the 
one  which  has  given  in  practice  the  best  results  up  to  the  present 
time. 

Tenth  Convention  of  the  International  Street  Railway 

Association 

BY  E.  A.  ZIFFER 

The  International  Street  Railway  Association,  which  was 
founded  in  the  year  1886,  is  composed  of  388  members,  of  whom 
148  are  street  railway  and  intcrurban  railway  companies;  181  are- 
individuals,  and  59  firms  interested  in  the  tramway  industry.  The 
tenth  convention  of  this  association  was  held  Aug.  24-27  in  Geneva, 
Switzerland.  This  meeting  was  attended  by  eighty-two  members 
of  the  association,  who  came  from  Belgium,  the  various  German 

States,  England,  France,  Italy,  Holland,  Russia,  Sweden,  and  Nor- 
way, as  well  as  'Switzerland. The  headquarters  of  the  association  were  at  the  hall  of  the 

Geneva  Literary  Society. 
Geneva  is  located  on  the  Lake  of  Geneva,  at  the  source  of  the 

Rhone,  and  is  375  meters  above  the  sea.    It  contains,  with  its 

GENEVA  AND  ITS  RAILWAYS 

suburbs,  78,482  inhabitants.  It  is  the  third  largest  city  in  Switzer- 
land; has  a  metropolitan  character,  and  is  noted  for  its  fine  and 

healthful  climate.  It  possesses  many  industries,  and  its  inhabi- 
tants are  prosperous. 

The  railway  system  of  Geneva  and  its  environs  is  shown  in  the 
accompanying  map,  and  is  comprised  of  four  different  interurban 
and  tramway  companies,  to  wit. : 

1.  The  Societe  Genevoise  des  chemins  de  fer  a  voie  etroite. 
This  is  a  steam  line,  construction  on  which  was  begun  in  1889  and 
finished  in  1891.  It  is  74  km.  in  length,  and  has  a  gage  of  1  m. 
The  track  in  the  city  is  laid  with  32-kg.  Dcmerbe  groove  rails 
laid  in  cement,  as  shown  herewith,  and  that  in  the  suburbs  with 
20-kg.  T  rails.  The  rolling  stock  includes  twenty-two  six-wheel, 
16-tonne  locomotives  of  75  h.p.,  each  capable  of  drawing  four  cars 
of  28  tonnes  weight.  The  company  proposes  to  equip  a  section  of 
6  km.  of  its  system  with  electric  power. 

2.  Societe  de  chemin  de  fer  a  voie  etroite  de  Geneve  a  Vey- 
rier.  This  is  a  second  steam  railway,  built  in  1887,  with  a  length 
of  6  km.  and  gage  of  1  m.  The  rolling  stock  is  similar  to  that 
mentioned  above. 
3.  Compagnie  generate  de  tramways  Suisse.  This  tramway 

system,  which  was  described  in  the  Street  Railway  Journal 
for  February,  1897,  operates  13  km.  of  track.  It  has  been  entirely 
equipped  with  electrical  power  since  April,  1896,  with  the  excep- 

tion of  a  short  line  to  Annemas,  which  is  operated  by  steam. 
Power  is  taken  from  a  water-power  station  driven  from  the  Rhone 
River  and  located  at  Coulouveniere.  The  rolling  stock  consists 
of  cars  for  forty  passengers  each,  equipped  with  30-h.p.  motors, 
and  each  capable  of  drawing  one  trail  car.  The  power  station 
contains  two  generators  of  the  Thury  type,  built  by  the  Compagnie 
de  lTndustrie  Electrique  of  Geneva,  and  are  direct  connected  to  a 
250-h.p.  turbine. 
4.  Les  chemins  de  fer  electriques  du  Saleve.  This  was  the  first 

mountain  electric  railway  operated  by  rack  and  pinion.  It  is  9.1 
km.  in  length  and  I  m.  in  gage.  A  description  of  it  will  be  given 
later. 
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On  Aug.  24  the  delegates  met  and  made  their  first  excursion. 
This  was  across  Lake  Geneva  by  boat  to  Montreux,  where  a 
collation  was  served.  An  excursion  was  made  on  the  Vevey- 
Montreux-Chillon  Electric  Railway.  This  line  has  a  length  of 
11  km.  and  a  gage  of  1  m.,  and  connects  with  the  interesting 
mountain  cog  railway  to  Territet.    The  Vevey-Chillon  line  is  one 

SECTION  AT  JOINT  OF  DEMERBE  RAIL,  GENEVA 

SECTIONS  AT  AND  BETWEEN  TIE  RODS,  GENEVA 

of  the  oldest  electric  railways,  having  been  built  by  the  Siemens 
&  Halske  Company  some  ten  years  ago.  As  will  be  remembered, 
it  employs  slotted  conductors,  with  interior  contact  shoes  and  two 
conductors,  one  for  the  outgoing  and  one  for  the  return  circuit. 
The  power  station  contains  both  railway  and  lighting  generators. 
The  cars  are  of  the  double-deck  type.  The  section  to  Montreux 
is  a  single-track  cog-rail  system,  with  a  gage  of  1  m.,  is  also  ope- 

rated by  the  overhead  trolley  system,  and  is  especially  noteworthy 
since  there  is  a  grade  of  15  per  cent.  The  cats  have  four  com- 

partments, and  accommodate  over  eighteen  seated  and  twelve 
standing  passengers.  The  road  from  Territet  to  Rochers  de  Vaye 
is  made  up  of  two  systems;  first,  a  690  m.,  long  double-track  cable 
road  with  a  maximum  grade  of  57  per  cent.  The  cars  contain 
water  compartments,  which  are  filled  at  the  top  of  the  incline  and 
emptied  at  the  base,  so  work  by  gravity,  the  speed  being  regulated 
by  brakes.  The  water  tanks  are  carried  on  the  trucks.  Two  cars 
are  employed,  connected  by  a  cable,  so  that  one  descends  while  the 
other  ascends.  Safety  is  secured  by  the  installation,  also  of  a  rack 
extending  the  entire  length  of  the  line,  to  which  the  cars  are  con- 

nected by  cog  wheels.  Connecting  with  this  railway  at  its  summit 
is  an  Abt  steam  rack  railway  7.68  km.  in  length.  The  car  is 
mounted  on  double  trucks,  and  carries  forty-eight  seated  passen- 

gers and  eight  standing  passengers.  The  maximum  grade  is  22 
per  cent. 
On  Aug.  25,  at  9.30  A.  M.,  the  first  regular  meeting  of  the 

association  was  held.  The  proceedings  were  conducted  in  both 
the  German  and  French  languages.  The  hall  in  which  the  meet- 

ings were  held  contained  also  drawings  and  models  showing  the 
construction  of  the  Geneva  tramway,  as  well  as  other  types  of 
construction.  Near  the  entrances  to  the  hall  were  placed  on  ex- 

hibition different  pamphlets  descriptive  of  Geneva  and  an  album 
exhibited  by  the  J.  G.  Brill  Company,  of  Philadelphia,  showing 
the  different  types  of  tramway  cars  built  by  it. 
The  vice-president  of  the  association,  Johannes  Rohl,  manager  of 

the  Strasseneisenbahn-Gesellschaft  in  Hamburg,  called  the  meet- 
ing to  order  and  introduced  to  the  delegates  Henri  Fazy,  who,  he 

announced,  would  extend  a  welcome  to  delegates  in  behalf  of  the 
Canton  of  Geneva. 

Staatrath  Fazy,  who  is  at  the  head  of  the  department  of  justice 
of  the  Canton  and  Republic  of  Geneva,  then  made  an  interesting 
address,  in  which  he  welcomed  the  delegates  to  the  city  in  the 
name  of  the  State  and  city.  He  spoke  of  the  interesting  social 
changes  affected  by  the  development  of  the  electric  tramway  sys- 

tem, and  hoped  that  their  deliberations  would  result  in  mutual 
benefit. 

Vice-President  Rohl  responded  to  this  address  in  a  fitting  way, 
after  which  the  regular  business  of  the  meeting  was  commenced. 

The  first  subject  taken  up  was  the  report  of  the  general  secre- 
tary of  the  association,  F.  Nonnenberg,  chief  engineer  of  the  Com- 

pagnie  Generale  des  Chemins  de  Fer  Secondaires  of  Brussels,  on 
the  condition  of  the  association.  He  reported  the  various  expenses 
amounted  to  21,800  fr.,  leaving  the  balance  for  1899  of  19,000  fr. 
The  annual  report  was  accepted.  The  next  subject  taken  up  was 
the  rendering  by  the  secretary  of  accounts  for  the  year  1896-1897. 
According  to  this  report,  the  receipts,  including  the  balance  from 
1895,  amounted  to  36,500  fr.,  the  expenses  were  20,400  fr.  The 
acceptance  of  this  report  completed  the  business  part  of  the  meet- 

ing. Vice-President  Rohl  then  requested  the  chairman  of  the 
Geneva  local  committee,  I.  Rehfous,  manager  of  the  Compagnie 
Generale  des  Tramways  Suisse,  to  take  charge  of  the  proceed- 

ings. The  latter,  however,  declined,  but  stated  that  he  followed 
with  great  interest  all  the  questions  to  be  discussed  by  the  associa- tion. 

The  first  question  then  taken  up  was  "What  are  the  proper  di- 
mensions to  be  accorded  car  bodies  and  platforms  in  electric  cars 

in  trolley,  underground  conduit  and  accumulator  traction?"  In 
the  absence  of  Mr.  Peiser,  chief  engineer  of  the  Grosse  Berlinger 
Strassenbahn,  E.  de  Pirch,  director  of  the  Barmen-Elberfeld 
Strassenbahn,  read  the  report  on  the  subject,  giving  the  results 
obtained  from  an  investigation  of  the  subject  conducted  by  Mr. 
Peiser.  Mr.  Peiser  reported  that  some  tramway  companies  recom- 

mended that  each  platform  be  made  half  the  length  of  the  car 
body;  others  that  they  should  not  be  over  three-tenths  the  length 
of  the  body,  e.g.  for  a  car  body  length  of  5  m.,  the  platforms  should 
be  1.5  m.  long. 

A  discussion  followed,  in  which  the  following  took  part:  Theo- 
dor  Kriiger,  of  the  Hanover  Strassenbahn;  J.  Rohl,  C.  Thonet, 
chief  engineer  of  the  Compagnie  Generale  Francaise  de  Tram- 
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way,  of  Paris;  G.  Soberski,  engineer  of  the  Elektricitats  Actien 
Gesellschaft  in  Nuremburg,  F.  Nonnenberg,  L.  Janssen,  general 
manager  of  the  Brussels  Tramways.  The  opinions  regarding  the 
proper  car  types  differed  very  much,  and  the  result  of  this  discus- 

sion was  that  a  solution  must  be  found  according  to  the  local  con- 
ditions and  the  kind  of  operation. 

Mr.  Rohl  stated  that  he  thought  that  a  clear  determination  had 
not  been  reached  on  this  matter,  and  recommended  that  the  dis- 

cussion on  the  subject  be  continued  at  the  next  annual  meeting  of 
the  association,  and  further  that  information  would  be  secured 
from  the  other  members  of  the  association  as  to  what  their  ex- 

perience had  been  on  the  subject. 
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The  next  subject  brought  up  for  discussion  was  "What  are  the 
advantages  and  what  the  disadvantages  of  using  double-truck 
passenger  or  freight  cars  in  local  railway  operation?  How  can  a 
reduction  of  the  net  weight  of  the  rolling  stock  be  made  with  an 
increase  at  the  same  time  in  carrying  capacity?  Do  you  use  cars 
with  radial  axles,  and  what  results  have  you  obtained  with  this 
kind  of  rolling  stock?  Give  description  and  drawing  of  the  sys- 

tems used."  The  report  on  this  subject  was  to  have  been  rendered 
by  M.  Dumonceau,  chief  engineer  of  motive  power  of  the  Societe 
Generale  des  Chemins  de  Fer  Economiques  of  Brussels.  In  his 
absence,  Jules  Kessels,  director  of  the  same  company,  gave  the 
conclusions  reached  by  M.  Dumonceau,  and  described  the  system 
of  radial  truck  cars  employed  on  his  road.  This  is  the  de  Richter 
system,  and  gives  sufficient  liberty  of  lateral  movement  to  the  axles 
to  permit  them  to  assume  radial  positions  when  passing  around 
curves. 

The  paper  was  followed  by  an  interesting  discussion,  in  which 
the  following  took  part:  Messrs.  Kriiger,  Rohl,  Soberski,  Nonen- 
berg,  Graziadel,  of  Rome;  A.  Trautweyler,  of  Strassburg;  de 
Burlet,  of  the  Societe  Nationale  des  Chemins  de  Fer  Vicineaux. 
and  Leon  Moreau,  civil  engineer  of  Brussels. 

The  general  conclusion  reached  by  the  association  on  this  sub- 
ject was  that  from  the  reports  given  the  use  of  radial  axles  have 

important  advantages  under  certain  conditions  of  traction.  With- 
out expressing  an  opinion  as  to  the  practical  effect  of  the  use  of 

these  axles,  it  is  undoubted  that  their  merits  should  be  carefully 
considered. 

The  next  report,  which  was  that  on  the  subject  of  brakes,  was 
rendered  by  H.  Fromm,  the  manager  of  the  Deutsche  Gasbahn 

there  arc  also  two  alternating  dynamos  of  225  h.p.,  of  the  single- 
phase,  alternating  type,  and  distributing  current  at  2500  volts. 

The  entire  station  at  Chevres  will  be  completed  in  1899,  and  will 
supply  a  two-phase  alternating  current  for  lighting  and  power,  and 
it  will  contain  three  sets  of  turbines  and  generators  of  150  h.p. 
each,  and  fifteen  sets  of  1200  h.p.  each.  The  head  of  water  is  4.5 
m.  in  summer  and  8  m.  in  winter,  and  the  power  capacity  of  the 
fall  is  between  9600  and  18,000  h.p.  At  present  there  are  two  sets 
of  direct-current  turbines  and  generators  of  150  r.p.m.,  and  five 
sets  of  alternating  of  80  r.p.m. 
On  the  return  from  Chevres,  an  inspection  was  made  at  the 

Geneva  Railroad  station  of  a  dummy  truck  for  carrying  railroad 
cars  over  a  railroad  of  different  gage.  It  was  stated  that  a  car  of 
standard  eage  could  be  loaded  on  this  narrow-gage  truck  in  two 
minutes,  and  taken  down  in  five  minutes.  The  construction  of  the 
truck  is  shown  in  the  accompanying  engraving. 

In  the  evening  a  reception  was  tendered  to  the  delegates  at  the 
Eynard  Palace. 

SECOND   DAY'S  PROCEEDINGS 
The  second  regular  meeting  of  the  association  was  held  Aug.  26, 

and  the  chair  was  occupied  by  T.  Laval,  chief  engineer  of  the 
Compagnie  Generale  des  Tramways  Suisses.  The  first  subject  to 
be  discussed  was  "What  are  the  proper  sizes  of  boilers  and  en- 

gines to  be  installed  in  a  tramway  power  station?" In  the  absence  of  Mr.  van  Vloten,  electrical  engineer,  to  whom 
this  report  had  been  assigned,  a  paper  on  this  subject  was  pre- 

sented by  E.  d'Hoop,  superintendent  of  the  Brussels  Tramways. 
Mr.  d'Hoop  stated  that  in  small  stations,  by  which  he  meant  those 
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Gesellschaft  at  Dessau,  and  resulted  in  an  interesting  discussion, 
in  which  Messrs.  Kriiger,  Thonet,  Nonnenberg,  Janssen,  Traut- 

weyler, de  Burlet,  Soberski,  Rohl,  Gauss,  of  the  Dresdener 
Strassenbahn,  Kessels,  de  Perch  and  Blauel,  manager  of  Gbr.  Hof- 
mann  &  Company,  car  builders,  of  Breslau,  took  part.  The  gen- 

eral conclusions  of  the  discussion  were  as  follows: 
1.    For  horse  cars,  the  ordinary  hand  brakes  are  sufficient. 
2  a.  For  electric  operation,  with  only  one  car,  two  brakes  are 

desirable,  of  which  a  hand  brake  (with  crank  handle,  lever  or  hand 
wheel)  is  necessary,  while  a  mechanical  brake  (electrical,  mag- 

netic or  air)  is  desirable.  The  electric  brake  is  to  be  commended 
in  most  cases  on  account  of  its  simplicity  and  safety,  and  is  de- 

sirable as  a  brake  for  general  use.  On  steep  grades  (viz.:  10  per 
cent  or  above),  the  use  of  a  third  system  of  braking,  either  a 
track  brake  or  some  type  of  road-bed  brake,  such  as  a  screw-fork 
or  road-bed  shoe,  is  very  advisable,  although  up  to  the  present 
there  does  not  seem  to  be  any  uniform  or  standard  brake  adopted 
for  this  work,  as  indicating  the  most  suitable  system  to  employ. 

2  b.  For  electric  traction  in  trains  on  steep  grades  a  positive 
power  system  of  braking,  either  electric  or  air,  for  simultaneous 
operation  on  all  the  cars,  is  necessary. 

3.  For  steam  tramway  service,  where  high  speeds  are  main- 
tained, automatic  power  brakes,  operating  the  shoes  on  all  the 

cars,  are  to  be  recommended. 
This  finished  the  programme  for  the  day. 
After  lunch  the  delegates  visited  the  water-power  plants  of  the 

City  of  Geneva  at  Coulouvreniere  and  Chevres.  The  former 
utilizes  the  water  power  of  the  Rhone  River  for  pumping,  light- 

ing and  tramway  purposes.  Here  are  installed  twenty  sets  of 
pumps  and  turbines.  These  are  of  from  210  to  400  h.p.,  operate 
at  at  26  to  33  r.p.m.,  and  each  is  directly  connected  to  a  set  of 
horizontal  pumps.  In  addition  to  the  equipment  described,  the 
station  contains  a  hydro-electric  power  set  of  1000  h.p.  and  544 
r.p.m.  The  motor  is  of  the  asynchronous  type,  and  operates  at 
2500  volts.  For  tramway  service  there  are  two  sets  of  turbines 
and  generators  of  225  h.p.,  360  r.p.m.,  250  amps,  and  560  volts,  and 
three  rotary  transformers  of  150  kw.  and  345  r.p.m.    For  lighting, 

of  560  h.p.  or  less,  where  future  extensions  of  any  considerable 
amount  are  not  planned,  the  proper  unit  to  select  is  half  the  power 
generated  under  normal  conditions,  and  the  station  should  be  sup- 

plied with  three  of  these  units,  one  of  which  should  be  kept  in  re- 
serve. If  important  extensions  are  planned  for  the  immediate 

future,  is  it  well  to  select  larger  units  in  equipping  the  station  in 
the  first  place,  and  to  choose  for  this  purpose  a  unit  which  will 
answer  all  the  normal  demands  for  power,  installing,  consequently 
only  two  such  units,  one  of  which  would  act  as  reserve.  Under 
certair  conditions,  however,  if  it  is  thought  that  the  future  ex- 

tensions will  not  be  considerable,  it  is  better  to  install  at  the  be- 
ginning either  two  or  three  units  in  the  power  station,  as  pre- 

viously prescribed,  and  then  use  a  storage  battery  if  more  power 
is  required  to  overcome  the  peaks  of  the  future  load.  Finally,  it  is 
often  of  advantage,  in  any  case,  to  employ  a  storage  battery  for  re- 

ducing the  cost  of  installation.  In  medium-size  plants,  viz.,  those 
from  600  h.p.  to  1200  h.p.,  where  it  is  thought  that  the  capacity  of 
the  station  will  not  have  soon  to  be  increased  to  provide  for  in- 

creased traffic,  the  writer  believes  three  units  should  be  installed, 
as  before,  each  capable  of  carrying  half  the  normal  load,  so  as  to 
keep  two  in  operation  and  one  in  reserve.  Where  important  ex- 
tions  are  expected,  the  author  still  recommends  the  division 
into  three  units  already  given,  but  the  installation  of  two 
units,  each  capable  of  carrying  the  entire  load,  may  also  be 
made.  For  this  power  station  the  installation  of  accumulators  as 
station  auxiliaries  is  of  no  very  great  value,  as  the  load  on  the  gene- 

rator is  equalized  by  the  large  number  of  cars  in  service.  In  large 
power  stations,  viz.,  those  from  1200  h.p.  to  2400  h.p.,  the  writer 
recommends  the  use  of  two  units,  each  capable  of  carrying  half 
the  load,  and  as  a  reserve,  two  other  units,  each  with  half  the  capacity 
of  the  larger  engines.  For  very  large  power  stations,  viz..  those 
of  over  2400  h.p.,  it  is  impossible  to  lay  down  any  regular  rule,  but 
an  arrangement  similar  to  that  already  mentioned  is  often  de- 
sirable. 

In  the  discussion  which  followed  the  following  gentlemen  took 

part:  Messrs.  d'Hoop,  Fromm,  Kriiger,  Thonet,  and  Nonnen- 
berg.   In  general,  they  coincided  with  the  leport,  but  laid  great 
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stress  on  the  fact  that  the  cost  of  current  generation,  the  fact 
whether  the  station  was  condensing  or  non-condensing,  and  the 
current-distribution  system,  were  also  important  factors  in  decid- 

ing the  question.  It  was  then  decided  that  the  subject  be  con- 
tinued at  the  next  general  meeting. 

The  next  subject  on  the  programme  was  "What  is  the  best 
method  of  bonding  the  track?"  A  paper  on  this  subject  was  read 
by  Mr.  Thonet.and  in  the  discussion  which  followed  Messrs.  Rohl, 
Kriiger,  Trautweyler,  Hue,  and  Geron  took  part.  The  chief  rail 
bonds  discussed  by  Mr.  Thonet  were  the  Chicago  and  Atkinson, 
whose  advantages  consist  in  their  cheapness  and  low  electrical 
resistance.  The  Falk  system  of  cast  welded  joint  was  also  re- 

ferred to,  and  some  interesting  facts  were  brought  out  as  to  the 

directly  connected  to  the  generators.  The  latter  are  of  the  Thury 
multipolartype, andundernormal conditions  develop  iooo  h.p.  at  180 
r.p.m.  The  rolling  stock  consists  of  twelve  six-wheel  motor  cars 
with  platforms  at  both  ends,  and  measure  8.51  m.  between  buffers. 
Each  contains  seats  for  thirty-two  passengers,  and  standing  places 
for  eight  additional  passengers,  and  are  equipped  with  two  Thury 
electric  motors  of  20  h.p.  each.  The  cars  are  also  fitted  with  elec- 

tric heaters.  The  motor  cars,  when  loaded,  have  a  weight  of 
about  14  tonnes,  of  which  the  car  body  and  truck  weighs  4.4  tonnes 
and  the  motor  and  gearing,  6  tonnes. 

Besides  the  electrical  brake,  which  is  operated  by  making  the 
motors  operate  as  generators  in  descending,  there  are  on  each  car 
two  strong  mechanical  hand  brakes,  which  work  against  special  brak- 
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use  of  the  latter  in  Lyons  on  the  Lyons-Oullins  Railway.  The 
latter  has  a  trolley  line,  and  the  managers  made  some  tests  re- 

cently to  determine  the  resistance  for  1  km.  of  single  track,  con- 
nected with  different  systems  of  bonding.  The  weight  of  the  rails, 

which  were  of  the  Marsillon  duplex  type,  were  18  kg.  per  m.  each 
(72  kg.  per  m.  of  single  track),  and  the  electrical  resistance  with- 

out joints  for  1  km.  of  single  track  was  figured  at  0.019  ohms;  with 
joints  and  one  channel-pin  connection  the  resistance  was  0.03245 
ohms,  and  with  two  channel-pin  connections,  0.02665  ohms;  when 
joints  were  made  of  two  Chicago  rail  bonds  the  measured  resist- 

ance was  0.0216  ohms,  and  when  with  the  Falk  joint,  the  resistance 
was  0.0189  ohms.  T.  S.  Edstrom,  of  the  Zurich  Strassenbahn 
Railway,  explained  by  means  of  models  the  Bryant  rail  bond, 
which  has  been  in  use  for  five  years  in  Pittsburgh.  The  bond  has 
also  been  employed  for  a  section  of  track  ]0  km.  in  length  in 
Zurich,  and  has  given  the  best  of  satisfaction. 

The  conclusions  reached  by  the  speakers  on  Mr.  Thonet's  report were  as  follows:  The  Chicago  rail  bond  and  bonds  of  a  similar 
character  are  those  generally  employed;  the  Crown  type  of  rail 
bond,  which  is  located  between  the  web  of  the  rail  and  the  angle 
plate,  seems  to  be  more  preferable  for  new  construction;  a  sec- 

tion of  100  sq.  mm.  seems  to  be  ample  for  the  cross  section  of  the 
bond,  and  finally,  the  Falk  cast  welded  joint  makes  an  excellent 
electrical  bond  and  strong  joint  support. 

The  next  subject  discussed  by  the  convention  was  that  of  "What 
kind  of  switches  are  in  use,  and  what  are  the  most  satisfactory?" 
The  report  was  rendered  by  the  secretary  of  the  association,  Mr. 
Nonnenberg,  and  in  the  debate  on  the  subject,  Messrs.  Kriiger, 
Trautweyler,  Thonet,  Petregin,  of  Lyons,  and  Vrancken,  of  the 
Athens  Tramway  Company,  took  part.  The  resolution  passed  as 
a  result  of  this  paper,  and  discussion  was:  "The  proceedings  have 
shown  that  the  general  practice  is  toward  the  use  of  rail  steel  in 
switches,  and  that  for  mechanical  traction,  switches  with  two 

movable  points  are  preferable  to  those  with  one  moveable  point." 
After  the  meeting,  the  delegates  took  a  trip  on  the  steam  tram- 

way to  Etrembiere,  and  from  there,  by  means  of  a  rack-and-pinion 
railway,  up  to  the  Treize  Arbres,  a  plateau  about  1171  m.  above  the 
sea,  where  a  beautiful  view  was  obtained  of  the  Mont  Blanc 
group,  the  Arve  Valley,  Lake  Geneva,  the  Rhone  Valley  and  the 
City  of  Geneva.  Lunch  was  served  here,  and  the  return  trip  was 
made  by  means  of  the  mountain  railway  to  Veyrier,  and  thence  to 
Geneva  by  the  narrow-gage  Geneva-Veyrier  Railway. 
The  rack-and-pinion  railway  to  Mount  Saleve  was  extremely 

interesting,  as  electricity  is  used  as  a  motive  power,  and  the  grades 
reach  as  high  as  25  per  cent.  The  length  of  the  line  is  9.1  km.;  it 
has  a  gage  of  1  m.,  and  the  smallest  curve  radius  is  50  m.  The 
track  construction  consists  of  Vignole  rails,  weighing  15.3  kg.  per 
m.  They  are  bolted  at  intervals  of  0.9  m.  to  iron  ties.  1.75  m.  in 
length  and  25  kg.  in  weight.  Instead  of  overhead  conductors, 
a  third  rail  is  used,  carried  on  the  ties  at  the  side.  The  third  rail 
is  an  inverted  Vignole  rail  of  the  same  section  as  that  used  for  the 
car  wheels,  the  contact  shoe  of  the  car  sliding  on  the  top  of  the 
base  of  the  rail. 

Midway  between  the  two  service  rails  is  an  Abt  rack,  which  has 
a  height  of  50  mm.,  and  is  bolted  to  the  ties.  The  track  construc- 

tion, with  conductors  and  two  rack  rails,  weighs  1 17.5  kg.  per  m., 
and  with  one  rack  rail,  106  kg.  per  m.  The  power  at  station  is 
1800  m.  from  the  railway,  and  is  on  the  Arve  River,  near  Arthaz. 
It  contains  two  sets  of  machines,  consisting  of  turbine  with  verti- 

cal shaft  operating  under  a  height  of  fall  of  from  2.7  to  .3.3  m. 

ing  drums  The  equipment  was  supplied  by  the  Compagnie  de 
lTndustrie  Electrique  in  Geneva.  Some  of  the  details  of  the  road 
are  given  in  the  accompanying  engraving. 

third  day's  proceedings 
The  third  and  last  meeting  of  the  association  was  held  on  Aug. 

_7,  and  commenced  with  the  reading  of  a  report  on  the  following 
subject:  "The  status  of  the  storage  battery  in  electric  railway- 
operation,  its  efficiency,  cost  of  maintenance,  economy  and  practi- 

cal value."  In  the  absence  of  Mr.  van  Loenen-Martinet,  engineer 
of  the  Netherlands  Railways,  to  whom  a  paper  on  this  subject 
had  been  assigned.  Dr.  T.  Otten,  manager  of  the  Batavia  elektris- 
cher  tramway  Gesellschaft,  spoke  on  the  subject.  A  discussion 
followed,  in  which  the  following  took  part:  Messrs.  Kriiger, 

Rohl,  d'Hoop,  Gauss,  Geron,  Janssen,  Saborski,  Thonet  and  van 
Hagen,  representative  of  the  Accumulatoren  Fabriks  Gesellschaft, 
of  Berlin.  Mr.  Kriiger  gave  a  very  interesting  and  instructive 
report  on  the  use  of  storage  batteries  on  the  cars  of  the  Hanover 
street  railway.  These  batteries  were  installed  by  the  Accumu- 

latoren Fabriks-Actien  Gesellschaft,  of  Berlin  (formerly  of  Hagen, 
i.  W.),  and  are  cf  the  Tudor  type.    These  are  located  under  the 

POWER  STATION  AT  ARTHAZ 

seats  if  the  car,  and  consist  of  202  cells,  with  a  capacity  for  25 
amp.  hours  at  25-amps.  discharge.  Each  cell  is  composed  of 
positive  Plante  plate,  with  a  surface  of  85  sq.  cm.,  and  on  each 
side  of  the  positive  plate  is  a  negative  plate  with  300  grammes  of 
active  material,  each.  The  complete  battery  weighs  from  2  to  2.5 
tonnes,  according  to  use  of  the  plates  The  average  cost  of 
maintenance  and  renewal  of  batteries  from  Aug.  r,  1896,  to  Aug.  1, 
1898,  in  spite  of  unfavorable  conditions,  amounted  to  only  2.093 
pfg.  per  motor-car  km.;  the  average  life  of  the  batteries  was  37,700 
motor-car  km.:  ihe  average  power  consumption  per  tonne  was  70 
watt  hours,  and  the  cost  of  the  powers  without  amortizing  charge, 
was  5  pfg.  per  kw.  hour.  The  author  further  stated  that  the 
mixed  system  is  employed  in  Hanover,  was  considered  successful, 
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and  that  during  the  two  years  ending  Aug.  i,  1898,  4,296,442  motor- 
car km.  were  run  on  the  accumulator  section.  Upon  this  basis  the 

figure  of  2.093  P'g-  lor  battery  maintenance  per  car  km.  is  based. 
If  the  total  distance  run  on  the  mixed  system  (8,166,888  km.)  be 
taken  as  a  divisor,  the  cost  is  reduced  to  1.109  pfg.  Mr.  Kriiger 

stated  that  with  the  accumulator  system  the  "diseases  of  children" had  been  overcome,  and  during  the  course  of  the  next  year  they 
expected  to  lower  the  cost  of  maintenance  of  their  batteries.  They 
would  do  this  by  pasting  and  forming  the  necessary  plates  them- 

selves, making  the  acid,  utilizing  the  old  material  by  melting  it 
down  and  recasting  it,  and  finally,  that  traction  by  storage  bat- 

teries would  cost  only  J/>  pfg.  more  than  the  overhead  system. 
These  remarks  were  favorably  received,  and  a  resolution  of  thanks 
was  offered  Mr.  Kriiger.  Mr.  Clauss,  of  Dresden,  remarked  that 
of  two  evils  it  was  better  to  choose  the  least,  and  then  stated  that 
in  Dresden  his  company  had  been  obliged  to  give  up  the  conduit 
system  on  account  of  the  troubles  and  complications  at  switches 
and  curves;  that  accumulators  did  not  show  this  disadvantage,  but 
that  in  Dresden  their  cost  was  twice  that  found  in  Hanover,  name- 

ly, was  4  pfg. 
In  the  discussion  which  followed  it  seemed  to  be  brought  out 

that  electric  accumulator  traction  has  not  made  much  progress 
during  the  past  year.  The  conclusion  finally  reached  was  that  this 
method  of  traction  had  not  advanced  yet  far  enough  to  admit  of  a 
full  critical  examination,  and  it  was  therefore  resolved  to  place  the 
subject  on  the  programme  for  next  meeting. 
The  next  subject  brought  up  for  discussion  was  "What  ad- 

vantages and  what  disadvantages  have  been  found  in  practice  in 
the  different  systems  of 'electric  operation?"  The  report  on  this 
subject  was  rendered  by  E.  A.  Ziffer,  civil  engineer  and  president 
of  the  Bukowinaer  Lokalbalm.  Mr.  Ziffer  presented  some  infor- 

mation and  results  secured  in  directions  outside  the  reach  of  the 
association,  and  gave  as  well  some  quotations  from  technical 
works  and  periodicals  to  be  used  as  a  basis  for  further  study.  He 
stated  that  a  remarkable  development  had  taken  place  in  electric 
railroading  in  the  United  States  from  1890  to  1897,  in  which  time 
the  total  number  of  electric  lines  had  reached  the  number  of  953, 
and  the  total  mileage,  25,149  km.  The  total  length  of  electric  rail- 

ways in  Europe  in  1897  was  1459  km.,  and  this  had  increased 
during  the  present  year  to  2289  km.,  or  57  per  cent.  The  total 
number  of  Hectric  cars  had  increased  from  3095  to  4514.  or  58  per 
cent.  The  greatest  development  has  occurred  in  Germany,  which 
possessed  1 138  km.,  or  about  50  per  cent  of  all  the  electric  track  in 
Europe  After  Germany  came  France,  with  397  km.  and  664  cars; 
Great  Britain  and  Ireland,  with  157  km.  and  252  cars;  Switzer- 

land, with  146  km.  and  237  cars;  Italy,  with  133  km.  and  311  cars; 
Austria-Hungary,  with  106  km.  and  243  cars;  Belgium,  with  69 
km.  and  107  cars;  Spain,  with  61  km.  and  50  cars;  Russia,  with 
31  km.  and  65  cars;  Sweden  and  Norway,  with  24  km.  and  43  cars; 
Servia,  with  10  km.  and  11  cars;  Roumania,  with  6  km.  and  15 
cars;  Holland,  with  3  km.  and  14  cars,  and  Portugal,  with  3  km. 
and  3  cars.  The  report  of  the  advantages  and  disadvantages  of 
the  different  systems  included  a  discussion  of  traction  by  accumu- 

lators, overhead  wires,  conduits  and  mixed  systems  and  surface 
conduit  systems.  The  general  conclusions  reached  by  Mr.  Ziffer 
were  as  follows: 

1.  Accumulator  traction  seems  to  have  improved,  as  some  man- 
ufacturers have  succeeded  in  producing  lighter  and  more  durable 

batteries.  The  system  may  have  a  future  on  account  of  the  inde- 
pendence of  the  cars  from  each  other;  from  the  fact  that  no  street 

structure  is  required,  and  because  there  is  no  interference  with 
telegraph  or  telephone  wires  or  trouble  with  return  circuits.  The 
station  required  is  not  so  expensive  as  with  a  system  of  direct 
supply.  The  disadvantages  are  the  weight  of  the  car,  the  deprecia- 

tion of  the  accumulators,  and  the  greater  cost  of  maintenance. 
Further  experience  with  the  system  may  throw  more  light  on  the 
subject. 

2.  The  overhead  trolley  system  has  received  the  widest  adop- 
tion; is  the  most  econdmical,  and  has  been  the  longest  tested. 

.Esthetic  objections  to  the  use  of  overhead  wires,  danger  to  street 
traffic  and  electrolytic  troubles  in  subterranean  gas  and  water 
pipes  are  mostly  exaggerated,  and  can  probably  be  entirely  pre- 

vented by  suitable  measures.  The  use  of  storage  batteries  as  sta- 
tion accumulators  is  somewhat  expensive,  but  of  great  advantage 

in  equalizing  the  load  line.  Opinions  differ  in  regard  to  the  rela- 
tive advantages  of  the  trolley  and  the  sliding-arch  system  of  con- 

tact. The  latter  is  less  apt  to  slip  from  the  wire,  but  its  wear  is 
said  to  be  greater  than  with  the  trolley  wheel.  Other  systems  of 
contact  have  not  been  tried  sufficiently  to  give  a  definite  opinion. 

3.  The  conduit  system  does  not  affect  the  appearance  of  the 
streets,  but  has  a  high  cost  of  installation,  and  the  conduit  is  diffi- 

cult to  keep  clean  and  drained. 
4  «.  The  mixed  system  of  trolley  and  accumulators,  whose  in- 

stallation is  made  with  the  object  of  avoiding  overhead  wires  in 
crowded  city  districts,  is  giving  satisfactory  results,  but  is  of  ad- 

vantage only  where  the  length  of  line  operated  by  accumulators  is 
greater  than  that  operated  by  the  trolley. 

4/'.  The  mixed  system  of  conduit  and  trolley  is  superior  to  th  it 
just  mentioned  so  far  as  operating  expenses  are  concerned  Tile 
cost  of  installing  the  conduit,  however,  is  considerable,  and  is  lost 
in  case  of  change  to  any  other  method  of  traction.  For  short 
connecting  sections  between  trolley  lines  it  is  better  to  employ 
the  conduit  than  accumulators. 

5.  Surface  contact  systems  with  sectional  conductors.  This 
system  has  the  .-esthetic  advantages  of  the  conduit  in  preserving 
the  appearance  of  the  street,  and  lower  first  cost.  There  is  diffi- 

culty, however,  in  protecting  the  system  against  leakage,  and 
keeping  the  apparatus  and  contacts  in  good  condition.  The  in- 

stallations of  this  system  so  far  made  have  been  merely  experi- 
mental. 

6.  The  third-rail  system  is  cheaper  than  any  other,  but  can  only 
be  employed  by  railways  operating  over  their  own  right-of-way, 
and  is  particularly  adapted  to  elevated  and  underground  roads, 
ft  is  satisfactory,  but  there  are  very  large  losses  through  leakage. 
7.  The  alternating-current  system  constitutes  an  important  in- 

novation in  the  electric  traction  field,  and  will  extend  the  applica- 
tion of  polyphase  currents.  It  will  be  used  especially  in  the  future 

in  connection  with  lighting  and  power  distribution,  with  two- 
phase  and  three-phase  currents,  from  large  power  stations,  and 
will  also  have  a  field  for  small  roads  near  large  cities,  lying  within 
the  limits  of  profitable  three-phase  distribution  from  existing  sta- 

tions in  those  cities,  but  outside  the  economical  limits  of  direct- 
current  distribution  from  such  stations. 
8.  The  monophase  alternating-current  system  is  also  an  inno- 

vation which  merits  particular  attention,  as  the  monophase  alter- 
nating motor  has  all  of  the  advantages  of  the  inductive  motors  ac 

regards  simplicity  and  capacity  for  regulating.  Monophase 
alternating  motors  seem  now  to  be  built  capable  of  starting  any 
load.  The  future  will  throw  more  light  on  the  practical  value  of 
this  system. 

Mr.  Ziffer  then  referred  to  a  system  which  was  not  mentioned  in 
his  report,  but  which  he  thought  should  be  mentioned,  and  this 
was  the  Thury  constant-current  series  system  of  power  transmis- 

sion. The  generators  are  connected  in  series,  and  the  motors  for 
utilizing  the  power  are  also  operated  in  series.  Mr.  Ziffer  then 
read  a  communication  from  Emil  Gerard,  Government  Railway 
Commissioner  at  Brussels,  which  discussed  the  Dickinson  side- 
contact  system.  This,  Mr.  Gerard  said,  avoids  some  of  the  objec- 

tion to  the  ordinary  overhead  system.  In  England  the  Dickinson 
system  has  been  in  use  since  1892,  and  is  installed  on  twelve  tram- 

way lines  of  240  km.  in  length.  It  is  also  used  in  France  on  seven 
lines,  in  Germany  on  two  lines,  in  Austria-Hungary  on  two  lines, 
on  two  lines  in  Belgium,  and  on  one  line  each  in  Spain,  Italy  and 
Algiers.  Mr.  Gerard  laid  stress  on  the  fact  that  each  innovation 
had  found  opposition  at  first,  and  has  had  difficulties  to  overcome. 
The  road  with  which  he  was  connected  in  Brussels  had  been  a 
good  school,  and  had  finally  lesulted  in  an  excellent  service  on 
account  of  the  experiences  passed  through.  He  then  discussed 
the  question  of  cost,  and  ended  by  saying  that  it  might  be  ex- 

pected that  the  Dickinson  system  in  the  mixed  system,  viz.,  ac 
cumulator  and  overhead  system,  which  had  given  good  results  at 
Hanover,  would  also  answer  to  the  requirements  of  most  city  com- munities. 

At  the  end  of  his  report,  Mr.  Ziffer  referred  to  the  Burgdorf- 
Thun  Railway,  of  Switzerland,  40  km.  in  length,  and  gave  a  brief 
description  of  it.  He  also  mentioned  that  he  would  not  ask  that 
the  conclusions  given  in  his  paper  be  made  a  resolution  of  the 
association,  but  hoped  that  his  report  would  be  considered  a 
small  contribution  to  the  valuable  data  which  the  association  has 
secured  so  abundantly  during  the  past  twelve  years. 

Referring  to  the  information  contained  in  Mr.  Gerard's  paper communication  on  the  good  results  secured  by  the  Dickinson 
system,  Messrs.  de  Burlet.  Jannsen  and  Thonet  stated  that  accord- 

ing to  their  experiences  the  Dickinson  system  did  not  show  the 
advantages  which  Mr.  Gerard  had  claimed  for  it. 
The  next  subject  was  "Recent  communications  on  the  use  of 

mechanical  motors  for  tramways."  An  extended  abstract  of  this 
paper,  which  was  read  by  E.  A.  Ziffer,  is  given  elsewhere  in  this 
issue.  The  association  thanked  the  author  for  his  instructive  re- 

port, and  requested  the  delegates  present  to  continue  their  studies 
on  this  subject. 

The  next  subject  on  the  programme  was  the  presentation  of  the 
budget  for  1898-1899.  According  to  this  the  receipts  were  esti- 

mated at  29,000  fr.,  and  with  the  balance  for  1897,  this  sum  will 
make  a  credit  balance  of  48,000  fr.  The  expenses  are  estimated  at 
24,000  fr.,  so  that  it  is  estimated  that  there  will  be  a  balance  for 
the  year  1900  of  24,000  fr.    The  statement  was  accepted. 

The  next  subject  on  the  programme  was  the  election  of  three 
members  for  the  executive  committee  to  take  the  place  of  the  posi- 

tions made  vacant  by  the  expiration  of  the  terms  of  office  of 
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Messrs.  Rohl,  Kessels  and  Nonnenberg,  and  for  the  place  made 
vacant  by  the  resignation  of  Mr.  Faveraux.  The  first  three  were 
then  re-elected  by  acclamation,  and  Mr.  Broca  was  elected  for 
the  fourth  place.  The  executive  committee  will  then  consist  of  the 
following  members:  G.  A.  Broca,  technical  and  operating  man- 

ager, Tramways  de  Paris  et  du  Department  de  la  Seine  of  Paris; 
H.  Geron,  manager,  Kolnische  Strassenbahn  Gesellschaft  of 
Cologne;  Leon  Jannsen,  general  manager  and  director,  Tramways 
Bruellois  of  Brussels;  Jules  Kessels,  manager  Societe  Gen- 

erate des  Chemins  de  Fer  Economiques  of  Brussels;  Mr.  Kohler, 
manager,  Grosse  Berliner  Pferde-Eisenbahn-Gesellschaft  of  Ber- 

lin; F.  Nonnenberg,  chief  engineer,  Compagnie  Generale  des 
Chemins  de  Fer  Secondaires,  and  manager  of  several  tramway 
companies  in  Brussels;  H.  K.  Schadd,  manager,  Amsterdamische 
Omnibus  Maatschappij  of  Amsterdam;  E.  A.  ZifTer,  president, 
Bukowinaer  Lokalbahnen  of  Vienna. 
Vice-President  Rohl  then  stated  that  as  it  had  been  decided 

that  meetings  of  the  association  should  occur  only  at  intervals  of 
two  years,  the  by-laws  of  the  association  should  be  changed,  so 
that  the  terms  of  office  of  three  of  the  members  of  the  executive 
committee  expire  every  two  years.  This  was  put  in  the  form  of  an 
amendment  and  passed. 

The  report  of  the  committee  on  nominations  for  the  ensuing 
two  years  was  then  presented.    It  was  as  follows: 

For  president,  Leon  Jannsen,  general  manager  of  the  Tram- 
ways of  Bruxellois. 

Vice-president,  Johannes  Rohl,  manager  of  the  Strasseneisen- 
bahn-Gesellschaft  of  Hanover. 

Secretary,  F.  Nonnenberg,  chief  engineer  of  the  Compagnie  des 
Chemins  de  Fer  Secondaires,  Brussels. 
The  nominations  were  received  with  applause,  and  the  gentle- 

men were  duly  elected. 
The  final  business  before  the  association  was  the  appointment 

of  place  and  date  for  the  next  general  meeting  to  be  held  in  1900. 
Paris  was  the  city  selected  by  the  executive  committee,  and  its  re- 

port was  unanimously  adopted.  The  precise  date  for  the  meeting 
was  left  to  the  executive  committee,  to  be  announced  later. 
The  association  then  voted,  as  usual,  its  thanks  to  the  Geneva 

Municipality,  the  officials  of  the  Geneva  railway  and  tramway 
systems,  the  president  of  the  association,  the  local  committee  and 
its  president  and  the  speakers  for  their  efforts  in  making  the  meet- 

ing a  success.    The  association  then  adjourned. 
At  the  close  of  the  meeting,  E.  Penning-Depuis  exhibited  a 

roller  contact  device  for  electric  trolley  roads.  This  appliance 
can  be  well  understood  from  the  illustration  presented  herewith. 
It  will  be  seen  that  the  trolley  device  is  in  the  form  of  a  bow,  bat 
instead  of  having  a  sliding  contact  it  has  a  rolling  contact  fur- 

nished by  a  long  cylinder  mounted  on  ball  bearings.  In  this  way 
it  is  claimed  that  the  advantages  of  both  the  trolley  wheel  and  the 
sliding-arch  contact  are  retained  while  the  disadvantages  of  both 
are  eliminated. 

The  delegates  then  inspected,  by  invitation,  the  large  works  of 
the  Compagnie  de  ITndustrie  Electrique  of  Geneva.  This  com- 

pany is  an  extensive  manufacturer  of  electrical  apparatus  for  light- 
ing, long-distance  power  transmission,  railway  service,  electro- 

metallurgy, etc.,  and  much  interest  was  expressed  by  the  delegates 

in  the  trip  through  the  company's  works.  Finally,  an  excursion was  made  by  water  to  Ariana  Park,  where  the  Ariana  Museum, 
belonging  to  the  City  of  Geneva,  was  visited.  This  museum  con- 

tains valuable  collections  of  china  and  ceramic  ware,  weapons  and 
coins,  etc.,  as  well  as  works  of  art  of  the  Middle  Age  and  Renais- 

sance style.  It  should  be  mentioned  that  the  ladies  who  accom- 
panied the  attendants  at  the  conventions  had  been  invited  to  all  of 

the  excursions,  and  took  part  in  them. 
Tn  the  evening  the  final  banquet  took  place  in  the  Hotel  Beau 

Sejour.  It  was  extended  to  the  association  by  the  tramway  and 
narrow-gage  railway  companies  of  Geneva,  and  by  the  Geneva 
Veyrier  Railway  Company.  Besides  the  delegates  to  the  conven- 

tion, the  banquet  was  attended  by  several  prominent  Government 
and  city  officials.  After  the  termination  of  the  banquet  proper, 
Vice-President  Rohl  made  an  address,  in  which  he  referred  to  the 
high  admiration  with  which  Switzerland  is  regarded  by  all  the 
neighboring  countries  for  its  heroic  fight  for  liberty  in  former 
times,  and  at  the  termination  of  his  speech,  toasted  the  County 
and  City  of  Geneva.  The  toast  was  answered  by  Staatsrath  Fazy, 
who  said  that  the  public  appreciates  the  importance  of  the  work 
aimed  at  by  the  International  Tramway  Association,  and  that 
tramways  are  important  agents  in  solving  the  many  sociological 
questions  presented  in  municipal  life.  Mr.  Jannsen,  the  newly 
elected  president  of  the  association,  was  then  called  upon,  and  ex- 

pressed his  thanks  for  his  election  to  the  presidency  of  the 
association.  He  then  spoke  of  the  immense  possibilities  of  elec- 

tric power,  not  only  in  the  tramway  and  railway  field,  but  also  in 
that  of  general  power  distribution  and  other  directions,  which  can- 

not now  be  fully  appreciated.    It  was  the  duty  and  privilege  of  all 

engaged  in  the  development  of  the  electrical  industry,  he  con- 
tinued, to  impart  their  experience  and  observations  to  the  com- 
munity, and  this,  in  fact,  was  the  purpose  of  the  International 

Tramway  Association.  Finally,  the  motto  of  the  association 
should  be  "Union  gives  power,"  as  well  as  that  of  free  Switzerland: 
"One  for  all,  all  for  one."  In  the  name  of  the  reception  com- 

mittee, Mr.  Rehfous  then  toasted  the  executive  committee  of  the 
association  and  the  ladies  in  attendance. 
The  following  morning  most  of  the  delegates    left  Geneva, 
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though  some  remained  in  Switzerland  to  study  the  recent  electric 
railway  installations  in  this  country,  which  presents  so  many  in- structive examples. 

The  proceedings  of  the  tenth  meeting  of  the  association  ex- 
hibited again  the  importance  of  the  association's  international 

character,  as  well  as  the  high  value  and  great  influence  of  the  in- 
terchange of  ideas  and  establishment  of  personal  relations  as 

effected  by  it  in  the  prosperous  development  of  street  and  similar railways. 

At  the  end  of  this  report  I  express  the  hope  that  the  sugges- 
tions given  by  the  association,  and  the  resolutions  passed  by  it 

will  help  to  improve  the  science  of  tramway  construction  and 

operation. ♦♦♦ 

Programme  of  the  Franklin  Institute 

Among  the  lecturers  before  the  Franklin  Institute  for  the  com- 
ing year,  as  shown  by  the  programme  just  issued,  are  found  the following: 

A.  J.  Wurts,  of  the  Westinghouse  Electric  Company,  will  lecture, 

Oct.  25,  on  "Lightning  and  Lightning  Arresters."  J.  F.  Stevens, 
president  Keystone  Electrical  Instrument  Company,  Philadelphia, 
will  lecture  Nov.  8  on  the  subject  "Concerning  Electrical  Instru- 

ments." and  on  the  same  evening  William  A.  Rosenbaum,  elec- 
trical expert  and  patent  solicitor,  of  New  York,  will  lecture  on 

"The  Status  of  Electrical  Invention."  Nov.  22  C.  J.  Reed,  of 
Philadelphia,  will  lecture  on  "Thermo  Electricity,"  and  William 
Baxter,  Jr.,  of  Jersey  City,  on  "Electrical  Elevators."  T.  Com- 
merford  Martin,  editor  "Electrical  Engineer,"  of  New  York,  will 
lecture  Feb.  10  on  the  subject  of  "Electric  Power  Transmission." 
On  Feb.  14  Albert  B.  Herrick,  of  New  York,  will  lecture  on  "The 
Electric  Inspection  of  Street  Car  Equipments."  On  Feb.  28  Ed- ward E.  Higgins,  editor  of  the  Street  Railway  Journal,  New 
York,  will  lecture  on  "Some  of  the  Larger  Transportation 
Problems  in  Cities." Other  lecturers  in  the  electrical  section  whose  subjects  and  dates 
arc  not  announced  are  A.  Langstaff  Johnson,  of  Richmond,  Va.; 
F.  B.  Badt,  of  Chicago;  W.  J.  Hammer,  of  New  York;  J.  Apple- 
ton,  of  the  Electric  Storage  Battery  Company,  of  Philadelphia,  and 
W.  E.  Harrington,  general  manager  of  the  Camden  &  Suburban 
Railway  Company,  on  the  subject  of  railbonding  with  special  ref- 

erence to  cast  weld  joints. 
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Rapid  Underground  Conduit  Railway  Construction  in 

New  York 

In  the  spring  of  1898  there  faced  the  management  of  the 
Metropolitan  Street  Railway  Company  the  prohlem  of 

changing  the  motive  power  from  horses  to  the  under- 
ground electric  system  on  17.36  miles  of  track  on  its  Sixth 

and  Eighth  Avenue  lines  in  New  York  city,  lines  which  pass 
through  the  great  shopping  district  of  the  West  Side.  It 

was  necessary  that  the  work  should  he  done  with  the  great- 
est possible  rapidity,  so  as  not  only  to  minimize  the  loss  of 

traffic,  but  also  to  prevent  great  public  inconvenience. 
More  than  a  year  before,  all,  or  nearly  all,  the  material  and 

supplies  necessary  for  this  new  construction  had  been  pur- 
chased with  the  expectation  that  it  could  be  used  imme- 

diately, but  litigation  of  the  Sixth  and  Eighth  Avenue 
franchises  prevented  this  use,  and  much  of  the  material  had 
been  diverted  to  the  building  of  the  Second  Avenue  line. 

With  new  supplies  obtained,  the  work  was  carefully  laid 
out  from  start  to  finish,  and  the  material  distributed  as  far 
as  possible  along  the  line  of  the  road.  The  horse  cars 
were  withdrawn  on  July  20  from  about  75  per  cent  of  the 
entire  mileage  to  be  converted,  and  the  work  of  taking 

out  the  pavement  and  the  old  tracks  and  making  the  neces- 
sary excavations  for  the  new  construction  was  instantly 

commenced. 

On  Aug.  20,  thirty-one  days  later,  the  Metropolitan 

Street  Railway  Company's  famous  "free  service"  on  Sixth 
Avenue  was  commenced,  three  horse  cars  being  put  on  for 

the  convenience  of  shoppers  over  one-half  mile  of  com- 
pletely finished  new  work,  from  Eourteenth  to  Twenty- 

third  Streets.  No  fares  were  charged  on  these  cars.  On 

Aug.  28,  eight  days  later,  the  Eighth  Avenue  line  was  re- 
opened with  horse  cars  from  Fifty-ninth  Street  to  Twenty- 

eighth  Street,  and  three  days  later,  Sept.  1,  horse  cars  were 

running  on  the  Sixth  Avenue  line  from  Fifty-ninth  Street 
to  Fourth  Street.  Thus,  forty-two  days  after  commencing 
work,  the  old  horse  railway  track  had  been  taken  up  and  a 

new  underground  conduit  construction  of  the  most  com- 
plete and  perfect  kind  had  been  put  down  on  9.2  miles  of 

track,  or  over  50  per  cent  of  the  entire  mileage  to  be  con- 
verted. Moreover,  the  street  had  been  thoroughly 

"cleaned  up,"  and  no  debris  was  left  to  call  attention  to  the 
great  achievement. 

On  Sept.  7  the  Eighth  Avenue  horse-car  service  was  ex- 
tended to  Twenty-third  Street;  on  Sept.  19,  to  Fourteenth 

Street;  on  Sept.  28,  to  Horatio  Street,  and  on  Oct.  9,  to 
Canal  and  Hudson  Streets.  On  Sept.  15  the  horse  cars 
were  operated  on  the  Sixth  Avenue  line  through  lower 
Sixth  Avenue  to  Desbrosses  Street  Ferry.  On  Oct.  1 

electric  service  was  commenced  from  Fifty-ninth  Street  to 
Fourth  Street  on  the  Sixth  Avenue  line,  and  on  Oct.  25, 
electric  service  was  commenced  on  the  Eighth  Avenue 

line  from  Fifty-ninth  Street  to  Ninth  Street.  In  ninety- 
five  days  a  ioj-mile  underground  conduit  electric  railway 
had  been  built  and  put  in  operation  in  the  busiest  streets 
of  one  of  the  busiest  cities  in  the  world. 

From  Twenty-fourth  Street  to  Fifty-ninth  Street  on 

Eighth  Avenue,  one  of  the  city's  heavy  water  mains  lav 
under  the  outer  edge  of  the  company's  track.  Rather 
than  run  the  risk  of  having  its  conduit  construction  inter- 

fered with  through  repair  excavations,  the  company 
moved  this  pipe  at  its  own  cost  (about  $65,000)  to  a  point 
nearer  the  curb. 

The  Metropolitan  Street  Railway  Company  has  also 
commenced  the  conversion  of  its  Broadway  cable  line  to 
electricity,  the  first  step  being  the  placing  of  the  under- 

ground conduits  for  feeders.  Forty-eight  ducts  are  being 
laid  down  Broadway,  and  the  work  is  being  prosecuted  with 

great  vigor.  The  next  step  will  be  the  bolting  on  of  the 
insulators  to  the  interior  of  the  present  cable  conduit,  and 
tor  these  insulators  a  special  support  has  been  devised,  by 
means  of  which  the  change  from  cable  motive  power  to 
electricity  can  be  made  as  gradual  as  may  be  desired,  and 
it  will  even  be  possible  to  run  electric  cars  in  with  cable 

cars  during  the  process  of  changing.  This  is  accom- 
plished as  follows:  for  the  cable  grip  and  mechanism  6- 

111.  leeway  is  required  in  the  conduit.  The  insulators  for 
tlie  electric  conductors  will  be  first  placed  so  that  the  con- 

ductor bars  will  be  8  ins.  apart,  thus  avoiding  all  contact 

with  the  grips.  A  special  plow  will  be  used  on  the  elec- 
tric cars,  with  springs  such  that  the  contact  plates  may 

extend  to  a  width  of  8  ins.,  thereby  making  contact  with 
the  conductors,  or  may  be  compressed  to  a  narrower 

width  after  the  conductors  are  all  placed  in  their  final  posi- 
tion 6  ins.  apart,  and  the  cable  service  discontinued.  The 

electric  cars  will  run  first  at  the  8-in.  width  between  con- 
ductors, but  the  latter  with  their  insulators  will  be  then 

moved  together  by  means  of  a  second  bolt-hole  in  the  in- 
sulating support  to  a  6-in.  space,  so  that  an  electric  car 

going  down  the  road  with  these  special  plows  may  run 
at  both  widths  during  the  process  of  changing. 

Much  comment  has  been  excited  in  the  press  of  New 
York  City  upon  the  large  conduit  capacity  being  installed 
by  the  Metropolitan  Street  Railway  Company,  and  the 
simultaneous  incorporation  of  an  electric  lighting  company 
with  $25,000,000  capital  to  carry  on  business  in  Greater 
New  York  has  given  rise  to  rumors  that  this  conduit  will 

l>e  used  for  light  and  power  service,  as  well  as  street  rail- 
ways. The  officials  of  the  Metropolitan  Street  Railway 

Company  have  denied  their  intention  of  entering  upon  any 
business  of  this  character,  and  state  that  they  cannot  do  so 
under  their  charter. 

The  opening  of  the  Madison  Avenue,  Second  Avenue 
and  Sixth  Avenue  lines  has  imposed  heavy  burdens  upon 

the  company's  two  power  stations,  and  it  is  at  times  and  in 
places  difficult  to  obtain  the  requisite  power  with  the  pres- 

ent equipment.  The  Twenty-fifth  Street  power  station 
contains  four  85o-kw?.  generators,  and  has  a  maximum 
output  of  7000  amps.  This  station,  together  with  two 

more  850-kw.  generators  near  by,  serves  all  the  lines  south 
of  Eighty-sixth  Street.  The  lines  north  of  this  point  are 
served  by  146th  Street  power  station,  which  contains  three 
850-kw.  and  two  400-kw.  machines,  with  about  7000-amp. 
output  capacity  also.  The  load  peaks  of  these  stations 

come  from  5  to  7  o'clock  at  night,  when  there  is  a  general 
rush  of  homeward-bound  travel  northward,  and  in  order 
to  take  care  of  these  peaks  and  at  the  same  time  to  actually 

increase  the  average  power-generating  capacity  of  the  sta- 
tions, the  company  is  installing  twro  large  storage  batterv 

plants,  one  in  the  Thirty-second  Street  car-house,  and  the 
other  in  the  West  Twenty-third  Street  car-house.  These 
liatteries,  which  were  made  by  the  Electric  Storage  Bat- 

tery Company,  are  of  550-amp.-hour  capacity  each,  and 
will  deliver  a  maximum  of  3000  amps,  each  for  one  hour. 
This  is  equivalent  to  an  increase  in  the  present  capacity  of 

the  stations  of  about  33  1-3  per  cent  at  the  time  of  the  peak 
load.  These  batteries  will  eventually  find  a  place  in  the 
permanent  distribution  system  of  the  company  as  load 
equalizers,  and  it  is  probable  that  several  more  batteries 
will  be  used  in  various  parts  of  the  city. 

The  company's  new  Ninety-sixth  Street  power  station, 
which  will  be  the  largest  in  the  world,  having  a  capacity  of 
at  least  70,000  h.p.,  is  not  yet  above  the  foundations,  there 
having  been  delay  in  receiving  the  structural  ironwork. 
The  chimney  is,  however,  practically  completed,  and  will 
be  the  largest  in  this  country.  It  will  be  353  ft.  high  and 
65  ft.  in  diameter  at  the  base,  with  an  internal  flue  22  ft.  in 
diameter. 
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EDITORIAL  NOTICE. 

Papers  and  correspondence  on  all  subjects  of  practical  interest  to 
our  readers  ate  cordially  invited.  Our  columns  are  always  open  for 
the  discussion  of  problems  of  operation,  construction,  engineering, 
finance  and  invention. 

Special  effort  will  be  made  to  answer  promptly,  and  without 
charge,  any  reasonable  request  for  information  which  maybe  received 
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We  warn  our  friends  to  keep  away  from  Cuba,  "The 

Queen  01*  the  Antilles,"  for  awhile  at  least,  in  spite  of  their 
natural  desire  to  take  early  advantage  of  opportunities  for 
investment.  Before  this  island  can  be  made  safe  as  a  place 
of  residence  and  work,  or  even  for  temporary  visitation,  it 

has  got  to  be  thoroughly  cleaned  up  and  the  terribly  unsan- 
itary conditions  existing  at  present  improved.  The  re- 
ports which  we  receive  from  those  who  have  recently  been 

there  are  revolting  and  fear  inspiring  to  a  degree.  That  it 

should  be  possible  for  a  man's  dead  body  to  lie  uncared  for 
for  days  in  the  open  streets  of  any  modern  city  is  unbeliev- 

able. For  a  yellow  fever  hospital  to  be  placed  next  a  rail- 
road station  is  almost  equally  so.  For  a  people  on  the 

verge  of  starvation  to  be  cursed  by  an  administration  which 
deliberately  and  for  purposes  of  revenue  only  prevents  the 

importation  of  food  and  other  needed  supplies  by  a  prac- 
tically prohibitory  tariff  is  a  monstrosity.    The  Spanish. 
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forces  and  officials  should  be  made  to  evacuate  the  island 

at  the  earliest  possible  moment,  and  this  winter  should  be 

given  up  to  thoroughly  cleansing  it  of  its  worst  blots  upon 
civilization. 

The  International  Street  Railway  Association,  which 
embraces  tramway  and  interurban  railway  managers 

throughout  Europe,  has  a  larger  membership  than  the 
American  Street  Railway  Association,  and  is  an  important 
factor  in  the  advance  of  the  science  and  practice  of  street 

railway  operation  abroad.  The  last  meeting  of  the  asso- 
ciation, which  was  held  at  Geneva,  is  particularly  interest- 

ing from  the  fact  that  subjects  connected  with  mechanical 
traction  occupied  a  much  more  prominent  place  than  ever 

before  in  the  history  of  the  association,  and,  in  fact,  practi- 
cally monopolized  the  attention  of  the  delegates.  While 

conditions  differ  so  materially  between  the  operation  of 
tramways  in  Europe  and  in  America  that  practice  often 
cannot  be  copied  bodily  between  them,  this  difference  is 

much  less  than  when  horses  were  used,  so  that  the  delib- 

erations and  papers  read  before  each  association  must  nec- 
essarily be  of  value  to  the  members  of  the  other.  For  this 

reason  we  devote  considerable  space  in  this  issue  to  the 

report  by  Mr.  Ziffer  of  the  meeting,  and  also  to  the  ex- 
tended paper  by  the  same  author  upon  recent  improve- 

ments in  mechanical  traction  for  tramways.  The  latter 
gives  an  excellent  summary  of  the  status  of  independent 

motors,  as  well  as  of  the  mixed  systems  of  electrical  opera- 
tion, with  which  little  has  been  done  in  America.  The  prac- 

tice of  the  International  Street  Railway  Association  to  em- 
body in  a  resolution  after  the  reading  of  a  paper  and  the 

discussion  upon  it  the  consensus  of  the  opinions  of  the 
delegates  as  to  the  question  at  issue,  where  such  a  decision 
can  be  given,  has  much  to  be  said  in  its  favor.  The  next 
meeting  of  the  association  is  to  be  held  at  Paris  in  1900,  at 
the  time  of  the  international  exposition  in  that  city,  so  that 

it  is  extremely  probable  that  more  Americans  will  attend 
that  convention  than  any  previous  one. 

The  engineering  practice  of  the  Union  Traction  Com- 
pany, of  Philadelphia,  has  been,  since  its  organization  in 

1895,  a  sealed  book  to  outsiders,  the  reason  being  the  per- 
fectly natural  one  that,  in  the  process  of  welding  together 

the  four  constituent  companies  into  one  united  organiza- 
tion, new  standards  had  to  be  established,  and  the  better 

practice  selected  from  the  worse  as  a  result,  in  many  cases, 

of  experience  with  all.  It  gives  us  special  pleasure,  there- 
fore, to  present  to  our  readers  this  month  the  first  gen- 

eral account  which  has  yet  appeared  of  the  plan  of  organi- 
zation and  operating  methods  of  this  the  largest  street 

railway  company  in  the  world.  For  the  past  eighteen 
months  reports  of  the  fine  work  done  upon  this  system  by 

Vice-President  (now  President)  Parsons  in  reducing  ex- 
penses, increasing  earnings  and  smoothing  away  the 

rough  points  of  contact  between  the  company  and  the  citi- 
zens of  Philadelphia,  have  resulted  in  an  increase  of  con- 

fidence by  the  local  stock  market  in  Union  Traction  securi- 

ties, but  the  company's  annual  statement  has  come  as  a 
surprise  even  to  those  who  have  been  its  best  friends,  for 
it  shows  an  overturn  in  financial  conditions  by  which 

nearly  $1,000,000  has  been  added  to  net  earnings  appli- 
cable to  fixed  charges  and  dividends.  This  result  has  been 

brought  about  in  part  by  simplifiying  the  organization  and 
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introducing  many  minor  economies,  but  chiefly  by  most  care- 
ful study  of  schedules  and  traffic  requirements  to  the  end  of 

cutting  off  all  unprofitable  car  mileage  without  diminish- 
ing the  real  service  to  the  public.  Much  study  has  been 

given  also  to  the  transfer  system,  always  the  most  difficult 

and  complicated  problem  for  any  manager  to  solve,  par- 
ticularly in  the  case  of  so  large  a  system.  There  are 

practically  no  free  transfers  in  Philadelphia,  a  ride  and 
transfer  costing  eight  cents,  or  an  average  of  four  cents  for 
each  of  the  two  lines.  These  transfers  are  good  at  any 
time,  and  it  is  said  to  be  not  uncommon  to  see  a  passenger 
enter  a  car  and  gravely  examine  a  bunch  of  transfer 
checks,  removing  that  which  is  good  for  the  particular 
trip.  It  would  seem  as  if  this  practice  would  lead  to  a 

serious  reduction  in  the  company's  revenues,  but,  oddly 
enough,  a  great  many  transfer  checks  are  never  used,  but 
in  some  mysterious  way  disappear  from  sight,  in  spite  of 
the  fact  that  they  have  cost  the  purchaser  three  cents  The 

company's  latest  power  station,  with  its  four  2000-h.p. 
engine  generator  units  and  its  magnificent  switchboard,  is 

in  most  respects  a  model,  and  its  plans  are  worthy  of  care- 
ful study.  Its  distribution  system,  too,  is  one  of  the  best 

in  America.  All  positive  feeders  and  mains  are  of  lead- 
covered  cables  of  large  sectional  area,  and  are  sufficient  in 
size  and  number  to  prevent  excessive  losses. 

While  many  railway  companies  are  enthusiastic  over  the 
profit  secured  by  the  establishment  of  street  railway  parks, 
others  believe  that  a  very  conservative  policy  should  be 
followed  in  this  branch  of  the  business.  The  arguments 
for  this  latter  position  are  well  summed  up  in  a  paper  read 
by  E.  H.  Davis,  general  manager  of  the  Williamsport 

Passenger  Railway  Company,  of  Williamsport,  Pa.,  be- 
fore the  last  meeting  of  the  Pennsylvania  Street  Railway 

Association.  Mr.  Davis  properly  says  that  parks  which 
are  maintained  by  private  capital  or  by  the  municipality 
add  to  the  earning  power  of  the  street  railway  company 
near  whose  line  they  are  located,  but  that  it  is  a  question 
whether  the  street  railway  property,  which  cannot  be  made 
profitable  without  a  park,  is  a  desirable  property.  The 
opinions,  as  brought  out  in  the  discussion  of  this  paper  by 
the  association,  coincided  in  general  with  that  expressed 
by  the  speaker,  and  summed  up  seem  to  be  that  the  benefit 
of  the  doubt  should  be  against,  rather  than  in  favor  of, 
park  investments.  Undoubtedly  much  money  has  been 
spent  unadvisedly  in  establishing  resorts  of  this  character, 
we  will  not  say  wasted,  although  some  has  undoubtedly 
been  sunk  so  deeply  that  no  return  can  be  expected  from 
it,  directly.  The  large  majority  of  the  street  railway 
parks  have  been  established  during  the  last  two  or  three 
years,  and  every  rapid  development  of  this  kind  is  followed 
by  a  natural  reaction,  of  greater  or  less  extent.  As  might 
be  expected,  this  is  particularly  true  of  the  park  question, 
because  when  first  established  a  park  has  the  charm  of 

novelty,  but  as  this  wears  off  the  travel  to  it  naturally  de- 
creases. This,  then,  is  the  condition  reached  in  many 

cities,  and  where  this  exists  the  street  railway  company 
owning  the  park  sees  before  it  a  certain  visible  outgo  for 
park  maintenance,  and  to  balance  it  an  induced  traffic  more 

or  less  uncertain  in  amount  to  make  up  for  the  park  ex- 
penses. As  the  tangible  makes  more  impression  than  the 

uncertain,  especially  when  the  former  is  expenditure  and 

the  latter  receipts,  the  first  impulse  is  to  consider  the  ex- 

penditure made  for  parks  as  too  great  for  the  income  de- 
rived. While  we  believe  that  money  spent  in  inducing 

traffic  should  show  a  return  equal  at  least  in  amount  to 

the  expenditure,  there  are  other  advantages,  in  estab- 
lishing parks,  which  are  often  overlooked.  In  the 

first  place,  it  is  the  natural  tendency  for  the  number 
of  pleasure  seekers  in  every  city  to  increase,  and 
where  the  natural  advantages  possessed  by  a  park  in 
the  neighborhood  of  the  city  are  considerable  it  will  appeal 
to  a  continually  enlarging  number  of  persons.  It  must  be 
also  remembered  that  the  real  value  of  property  of  this 
kind  increases  with  its  accessibility,  the  size  of  the  city  near 
which  it  is  located  and  the  familiarity  of  the  inhabitants 

with  it.  Consequently,  as  practically  all  American  cities 

are  increasing  yearly  in  population,  the  "unearned  incre- 
ment" of  park  property  should  be  considered  as  part  of  the 

profits  secured  from  it  by  its  owners. 

Comparative  Costs  and  Profits  of  Cable,  Electric  and 

Horse  Railway  Operation  in  New  York  City 

Through  the  generous  kindness  of  H.  H.  Vreeland,  pres- 
ident of  the  Metropolitan  Street  Railway  Company,  of  New 

York  City,  we  are  enabled  to  give  to  the  street  railway 

world  a  transcript  of  the  private  cost  sheets  and  other  rec- 
ords of  this  great  company,  by  means  of  which,  for  the  first 

time  in  the  history  of  street  railroading,  a  true  comparison 
of  the  relative  cost  of  operation  of  cable,  electric  and  horse 
railways  in  a  single  city  and  under  substantially  the  same 
conditions  can  become  generally  known.  We  need  not 

point  out  how  important  will  be  these  comparisons  to  rail- 
ways, particularly  in  foreign  countries,  whose  managers 

are  contemplating  a  change  of  motive  power,  and  who  are 
anxiously  seeking  all  the  light  possible  on  the  question  of 
the  best  one  to  select.  In  the  honesty  of  these  figures  and 

the  accuracy  of  their  distribution  among  the  several 
branches  of  the  service  we  have  entire  confidence,  based  on 

a  somewhat  intimate  knowledge  of  the  careful  methods  of 

administration  and  of  bookkeeping  pursued  by  this  com- 

pany in  the  management  of  the  local  transportation  of  over' 
250,000,000  passengers  per  annum. 

Disregarding  details  for  the  moment,  we  may  say  on 

broad  lines  that  the  company's  experience  points  unmis- 
takably to  the  great  superiority  of  electricity  over  both 

horses  and  cable  not  only  in  traffic  handling"  capacity  but 
in  economy.  This  will  come  as  a  surprise  to  many  who  have 
believed  that  the  cable  system,  certainly  in  its  own  peculiar 

sphere  of  great  traffic  density,  is  the  cheapest  and  best  mo- 
tive power  extant.  The  rapid  disappearance  of  the  cable 

system  in  America  has  been  attributed  by  most  foreign  en- 
gineers and  not  a  few  Americans  to  a  desire  for  unification 

of  motive  power  or  to  the  greater  popularity  and  traffic- 
earning  capacity  of  electric  cars  in  competition  with  cable 
lines.  Few  have  ventured  to  assert,  in  the  absence  of  defi- 

nite figures,  that  electric  cars  replacing  cable  over  heavy 
traffic  routes  could  be  operated  at  a  less  cost  per  car  mile, 
but  the  figures  here  given  show  conclusively  that  from 
economical  considerations  alone  there  is  no  place  for  the 
cable  in  modern  street  railroading. 

Before  considering  these  figures  in  detail,  the  present 

condition  of  surface  railway  transportation  in  New  York 
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City  should  be  clearly  understood.  On  Jan.  I,  1893,  the 
entire  street  railway  system  oi  New  York  City  was 

operated  by  horses.  In  the  spring  of  that  year  the  Broad- 
way cable  line  from  Fifty-ninth  Street  to  the  Battery,  10.2 

(track)  miles  in  length,  was  put  in  operation.  In  1895 

15  (track)  miles  additional  on  Columbus,  Ninth  and  Lex- 
ington Avenues  were  opened  through  streets  most  of  which 

had  previously  had  no  horse  railway  service  except  for  a 
short  time  preceding  the  actual  starting  of  the  cable  lines. 
Cable  construction  then  stopped  and  electric  began.  The 

company  had  several  times  attempted  to  install  the  over- 
head electric  system  in  the  city,  but  owing  to  extreme  pop- 

ular prejudice  against  all  overhead  wires,  due  largely  to  an 
unusual  and  indefensible  abuse  of  their  privileges  by  a 

number  of  electric  light  corporations,  which  had,  in  pre- 
vious years,  stretched  their  wires  in  New  York  City  to  such 

an  extent  as  to  be  a  positive  menace  to  its  safety  as  well  as 
an  intolerable  eyesore,  permission  to  adopt  this  system  was 

refused.  The  importance  of  doing  away  with  horse  trac- 
tion, in  the  interests  of  both  the  city  and  the  company,  be- 

came so  great,  however,  that  it  was  at  last  determined  to 

try  the  underground  conduit  electric  system,  which  had 
previously  been  a  failure  in  this  country  wherever  installed, 

owing  partly  to  climatic  conditions  and  partly  to  an  at- 
tempt to  use  too  shallow  and  cheap  a  conduit.  The  experi- 
ment was  first  made  on  the  Lenox  Avenue  line  in  the 

northern  part  of  the  city,  and  a  conduit  was  constructed 

which  in  point  of  size  and  cost  was  practically  equal  to  that 
necessary  for  a  cable  system,  the  intention  being,  should 
electricity  prove  a  failure,  tnchange  to  the  cable.  Aftersome 

experimenting  with  insulators  this  line  proved  to  be  an  en- 
tire success  and  has  been  steadily  and  regularlv  operating 

ever  since,  with  a  rapidly  increasing  traffic  and  a  quite  re- 
markable economy.  Encouraged  by  this  experiment,  the 

company's  engineers  devised  a  form  of  conduit  which, 
while  considerably  cheaper  to  build,  possessed,  it  was  be- 

lieved, al!  the  necessary  qualifications  for  success  on  a 
large  scale,  and  during  the  last  fifteen  months  nearlv  35 
miles  of  double  track  have  been  converted  from  horse  to 

underground  electric  traction  on  Second,  Madison,  Sixth, 

Eighth  and  Amsterdam  Avenues— all  great  through  north 
and  south  routes  paralleling  the  Broadway  cable  line,  and 
intended  to  relieve  it  to  a  large  extent  of  its  enormously 

congested  traffic — and  on  Fifty-ninth  Street. 
Now  construction  work  of  this  kind  means,  of  course, 

great  interruption  to  traffic  and  a  temporary  diminution  of 
receipts  during  the  construction  period,  together  with  an 
increase  in  the  operating  expenses  over  what  would  be  re- 

quired were  the  roads  in  their  final  condition.  Moreover, 

in  this  particular  case,  power  for  the  new  electric  lines  has 

been  obtained  from  temporary  power  stations,  and,  al- 
though these  have  been  fairly  large  and  the  production  has 

been  reasonably  economical,  it  is  certain  that  the  new 

70,000  h.p.  station  now  being  constructed  on  Ninety-sixth 
street  for  the  service  of  the  entire  city  through  high  tension 
primary  lines  and  low  tension  secondary  circuits,  will 
greatly  reduce  the  cost  of  power. 

During  the  fifteen  months  covered  by  the  annual  and 

quarterly  statements  presented  herewith  the  company's 
cable  lines  have  not  been  interfered  with  in  any  way,  and 
their  receipts  and  expenses  are  normal.  On  June  30,  1898, 
there  were  about  sixty  (track)  miles  of  electric  railway 
actually  running,  but  nearly  all  of  this  had  gone  into  opera- 
tion  during  the  year.  The  Fourth  Avenue  line  was  opened 
in  successive  stages  from  Nov.  1  to  Dec.  16,  1897;  the  Sec- 

ond Avenue  line  from  March  22  to  April  3,  1898;  the  Fifty- 
ninth  Street  line  from  March  20  to  May  21,  1898;  the  Am- 

sterdam Avenue  line  from  Feb.  3  to  March  20,  1898,  and 
the  Eighth  Avenue  line,  on  May  7,  1898,  from  155th  Street 

to  Fifty-ninth  Street.  During  the  last  quarter,  ending 

Sept.  30,  the  Sixth  and  Eighth  Avenue  lines  from  Fifty- 
ninth  Street  south  have  been  torn  up  and  traffic  discontin- 

ued, a  portion  only  being  put  in  service  in  August  and  Sep- 
tember over  the  new  construction  by  horses  and  electricity. 

It  is  evident  that  the  company's  total  earnings  for  the  year 
and  quarter,  though  considerably  larger  than  the  last 
year  and  quarter  respectively,  should  be  greatly  exceeded 

in  1898-9,  when  the  conditions  on  the  lines  at  present  con- 
verted are  more  settled,  and  that  not  until  the  conversion  of 

the  system  is  completed  will  the  full  earning  power 

of  the  property  be  anywhere  near  in  sight,  both  because  of 
the  increases  due  to  the  introduction  of  new  motive  power, 

and  because  of  the  doing  away  with  the  loss  of  traffic 
coming  with  reconstruction. 

We  will  now  take  up  the  figures  of  the  accompanying 
annual  and  quarterly  reports.  It  will  be  seen  that  during 
the  twelve  months  period  the  company  operated  34.2  per 

cent  of  its  car  mileage  by  the  cable  system,  20.2  per  cent 
by  the  electric  system  and  45.6  per  cent  by  horses.  During 
the  last  quarter,  however,  the  proportions  were  greatly 
changed,  the  cable  mileage  being  only  27.4  per  cent  of  the 

total,  the  horse  33.7  per  cent,  while  the  electric  had  risen 

to  39.1  per  cent. 
The  relative  traffic  densities  measured  by  the  receipts  per 

mile  of  track  and  per  car  mile  as  shown  in  the  quarter's  re- 
port are  as  follows:  cable,  $39,000  per  mile  of  track  and 

$.333  per  car  mile;  electric,  $17,000  per  mile  of  track  and 
$.260  per  car  mile;  and  horse,  $8,000  per  mile  of  track  and 

$.288  per  car  mile.  The  average  earning  power  of  the  en- 
tire system  was  about  $14,000  per  mile  of  track  and  $.29 

per  car  mile.  These  figures  per  track  mile  are  for  the 

quarteronly — annual  figureswould  be  somewhat  more  than 
four  times  as  large.  Henceforth  the  cable  and  horse  lines 
w  ill  undoubtedly  show  a  decreasing  traffic  density,  owing 

to  the  competition  of  the  electric  roads  parallel  to  them,  the 
electric  lines  will  show  an  increasing  density,  while  the 

earnings  per  mile  of  track  for  the  entire  system  will  in- 
crease with  a  growing  disposition  of  the  public  to  ride  upon 

clean  and  rapidly  moving  cars  and  by  diversion  of  traffic 
from  the  elevated  lines  in  competition.  For  a  time  the 
earnings  per  car  mile  of  the  entire  system  may  not  increase 
rapidly  as  new  electric  lines  are  put  in  operation,  for  the 

public  will  not  respond  immediately  to  the  improved  ser- 
vice. Eventually,  however,  the  earnings  per  car  mile 

will  be  much  greater  than  at  present  as  population  in- 
creases. 

Another  gage  of  traffic  density  is  found  in  the  state- 

ment that  the  ir  per  cent,  of  the  company's  entire  mileage 
which  is  operated  by  the  cable  system  is  earning  28  per 
cent  of  the  total  passenger  receipts;  the  28  per  cent  which 
is  operated  by  the  electric  system  is  earning  32  per  cent  of 

the  total  passenger  receipts;  and  the  61  per  cent  which  is 
operated  by  horses  is  earning  but  30  per  cent  of  the  total 
passenger  receipts. 
For  the  year,  the  operating  expenses  of  the  cable  lines 

were  16.42  cents  per  car-mile,  of  the  horse  lines  17.87  cents, 
and  of  the  electric  lines  10. 2 3  cents.  For  the  three  months 
period,  which  is  more  favorable  to  electric  operation  for  reasons 
already  stated,  the  cable  lines  cost  17.33  cents,  the  horse  17.89 

cents,  and  the  electric  10.06  cents. 
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RECEIPTS  AND  EXPENSES  OF  THE  METROPOLITAN  STREET  RAILWAY  COMPANY,  OF  NEW  YORK, 
For  the  Year  Ending  June  30,  1898. 

SHOWING  THE  RELATIVE  COSTS  AND  PROFITS  OF  CABLE,  ELECTRIC  AND  HORSE  RAILWAY  OPERATION. 
LWAY  JOURNAL.  KOVI 

GENERAL  EXHIBIT. 
Total  passenger  receipts.  ,  Operating  expenses  Earnings  from  operation  .  .   

OPERATING  EXPENSES  IN  DETAIL 
>adbtil— track,  labor. 

irs  overhead  and  underground and  renewals  of  cable.  . . . tube  cleaners  
gearsmen  and  splicers irs  of  buildings. ............ >val  of  snow  and  ice,  and 

f  cars  and  vehicles  
'  electrical  or  cable  equipment  ofe; '  tools  and  machinery  

)  Stable  equipment  supplie j  Renewals  of  horses  1  Horse  shoeing  1  Cost  of  provender  
I  itchei Hostlers I  Engineers,  firen Fuel,  power  hoi ;  Light  and  other 

Total 

26  Inspectors, 29  Car  house  e 
30  Car  service- 

35  Salaries  of  officers  and  clerks. 
36-40  Injuries  and  damages  41-48  Other  general  expenses  

Total  Operating  Expense 

4,375.597 1.858.235 

t.5'7.362 

27-35 

17.87 

9.48 

U6.I45 61.449 

,156.395 
119.400 63.245 

41.938 

79.076 
177.962 

158.904 73.347 

2.195 

17.197 16.404 

7.084 
363. '  34 86. 163 

1=7.457 

52.059 

25.281 83.348 
273-229 

278,163 

PASSENGER  RECEIPTS  AND  EXPENSES  FOR  THREE  MONTHS  ENDING  SEPTEMBER  30,  1898. 

GENERAL  EXHIBIT. 
Total  passenger  receipts  Operating  expenses  Earnings  from  operation  OPERATING  EXPENSES  BY  DIVISIONS Maintenance  ol  way  '•*  equipment.  Power  

136.704  4.81 36,689  1.29 58,085  2.04 236,225  7.98 

498,318  17.55 

'3-553 

38.420 
56,203 263,889 

37. '84 

S.fS 1.65 3.010,951  28.95 i.533.oN.|  14.74 
1.477.863  14.21 

'.533.089  14.74 
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The  electric  lines  during  the  twelve  months  period 

earned  16.76  cents  net  per  car  mile,  or  but  1.25  cents  less 
than  the  cable  system,  in  spite  of  the  fact  that  the  latter  has 

7.43  cents  per  car  mile  greater  receipts;  while  for  the  three 

months  period  the  net  earnings  of  the  electric  lines  per  car 
mile  were  actually  greater  than  the  cable  lines  by  .25 
cents,  and  greater  than  those  of  the  horse  lines  by  5.04 
cents. 

How  have  these  surprising  results  been  achieved,  and 
are  they  a  true  measure  of  the  permanent  relative  earning 
powers  of  the  different  systems  ? 

From  a  careful  study  of  these  figures,  we  believe  that 
were  all  the  lines  in  New  York  City  to  be  equipped  with  a 

single  motive  power,  electricity  would  have  a  permanent 

advantage  over  the  cable  of  at  least  3.5  cents  per  car-mile 
in  maintenance  of  way;  a  slight  disadvantage  in  main- 

tenance of  equipment;  and  an  advantage  of  at  least  1.25 
cents  in  power,  of  1.5  cents  in  transportation,  and  of  .5 
cents  in  general  expenses;  a  total  of  nearly  6.75  cents  per 
car-mile.  In  comparison  with  horse  traction,  electricity 

would  be  at  a  disadvantage  of  perhaps  .5  cents  per  car-mile 
in  maintenance  of  way,  and  .5  cents  in  maintenance  of 
equipment;  while  it  would  have  an  advantage  of  at  least 
6  cents  in  motive  power,  1.5  cents  in  transportation,  and 
5  cents  in  general  expenses;  a  net  difference  of  7  cents. 
Besides  this,  electric  cars  would  earn  more  than  either 

horse  or  cable  cars  with  equivalent  mileage. 
The  Broadway  cable  line  has  now  been  in  operation  for 

five  years  and  the  Lexington  and  Columbus  Avenue  lines 
for  nearly  three  and  four  years  respectively.  In  that  time 
the  track  has,  of  course,  deteriorated  and  repairs  have  been 
necessary.  We  find  that  $58,715,  or  .49  cents  per  car  mile 
have  been  spent  on  track  repairs  during  the  year.  The 
electric  lines,  which  are,  of  course,  almost  entirely  new, 
have  cost  for  repairs  only  $10,278.  or  .14  cents  per  car  mile. 
The  horse  railway  track  has  cost  $89,053,  or  .56  cents  per 
car  mile.  Now  the  cost  of  maintenance  of  electric  track  in 

this  current  year  is  obviously  far  too  small,  while  that  of 
the  cable  and  horse  railway  track  is  probably  smaller  than 
average  renewal  and  repairs  for  a  long  period  of  time,  since 
there  has  been  practically  no  renewal  so  far  of  the  cable 
track,  and  horse  railway  track  repairs  have  naturally  been 
reduced  to  a  minimum  in  the  expectation  that  the  railway 
would  be  converted  to  electricity.  Electric  traction  will  be 
harder  on  rails  than  cable  traction,  and  far  harder  than 

horse  traction,  the  reason  being,  of  course,  that  electric 
cars  do  not,  as  in  the  last  two  systems,  simply  roll  over  the 
track,  but  actually  grind  it  out  in  exerting  tractive  effort, 
while  the  electric  motor  cars  are,  moreover,  heavier  than 
either  horse  or  cable  cars  and  deliver  a  more  severe  ham- 

mer blow  to  the  joints.  An  expenditure  of  .75  cents  per 
car  mile  for  40,000,000  car  miles  would  be  equal  to  $300,- 
000  per  annum,  or  $1,400  per  mile  of  track  per  annum  for 
the  complete  system,  and  this  should  be  an  ample  figure 
for  repairs  and  renewal  of  track  were  the  whole  svstem 

electric.  The  electric  figures  on  the  accompanying  state- 
ment are  therefore  too  small  by  perhaps  .6  cents. 

Repairs  of  underground  and  overhead  construction 
show  a  great  difference  in  favor  of  electric  traction  over 
cable,  and  this  is  quite  reasonable,  since  the  amount  of 
moving  mechanism  in  the  cable  conduits  is  enormous, 
while  the  electric  has  none.  Nevertheless,  .08  cents  for 
this  account  in  the  electric  column  is  possibly  too  small 
and  may  be  slightly  raised  as  the  system  grows  older. 

Accounts  number  7,  9  and  ro  for  renewals  of  cable, 

wages  of  oilers,  gearsmen  and  splicers,  amount  in  the  ag- 
gregate to  2.10  cents  per  car  mile,  and  are  found  only  in 

the  cable  system  with  no  corresponding  charge  in  the  elec- 
tric. This  is  a  very  important  saving  indeed.  The  renewals 

of  cables  alone  cost  much  more  per  car  mile  than  will  be 

the  entire  cost  of  electric  power  under  final  conditions! 
Cleaning  the  tubes  will  cost  slightly  less  for  the  electric 

system  than  for  the  cable,  but  repairs  of  buildings,  removal 

of  snow  and  ice,  and  street  cleaning  should  be,  under  nor- 
mal conditions,  approximately  the  same. 

The  repairs  of  cable  cars  exclusive  of  equipment  will 

probably  be  greater  per  car  mile  than  the  repairs  of  electric 
cars,  owing  not  only  to  the  greater  speeds  possible  with 
electric  cars,  which  increases  the  service  divisor,  but  also 

because  of  the  greater  jerking  which  the  cable  gives  to  its 
cars  than  is  the  case  in  electric  traction.  The  repairs  of  the 
electric  car  equipment  should  be,  on  the  contrary,  greater, 
as  there  is  much  more  mechanism  in  the  electric  equipment 
than  in  cable.  The  expenditure  of  .42  cents  per  car  mile  for 
this  item  in  the  electric  column,  though  very  large  for  a 
new  road  because  of  inexperienced  motormen  rapidly  put 

into  service  during  the  last  year,  is  probably  smaller  than 
the  permanent  average,  but  the  latter  should  not  exceed  .60 

to  .75  cents. 
It  certainly  overturns  all  our  established  ideas  to  find 

that  two  temporary  electric  power  stations  can  actually 

produce  power  for  heavy  electric  cars  22  to  28  feet  in 

length  dt  a  cost  less  by  30  per  cent  (in  the  quarterly  state- 
ment) than  can  be  done  in  two  cable  power  stations  which 

operate  cables  so  heavily  loaded  as  to  make  the  proportion 

of  live  to  dead  weight  greater  probably  than  that  of  any 

cable  railway  system  in  the  country  with  the  possible  ex- 
ception of  the  State  Street  line  of  the  Chicago  City  Railway 

Company.  The  new  electric  power  station  will  do  much 

better  than  this,  and  it  is  obvious  on  examination  of  the  dif- 
ferent items  in  power  account  that  while  repairs  of  plant 

will  undoubtedly  be  greater  per  car  mile  on  an  average  in 
the  electric  stations  than  they  have  been  this  year,  when 

equipment  is  new,  there  are  other  items  temporary  in  char- 
acter in  the  electric  account  which  will  disappear  in  the 

final  plant,  so  that  the  total  cost  of  motive  power  will  be 

reduced,  perhaps  even  to  .75  cents  per  car  mile. 
The  large  expenditures  for  provender  and  care  of  horses 

in  the  electric  column  are  not  properly  chargeable  to  elec- 
tricity at  all,  being  due  to  a  short  horse  line,  feeding  the 

Madison  Avenue  electric  line. 

But  1.38  cents  per  car  mile  looks  small  in  comparison 
with  the  6.90  cents  charged  to  motive  power  on  the  horse 

system  (in  the  quarterly  statement),  and  those  of  our  for- 
eign friends  who  still  cling  to  horse  power  may  well  exam- 

ine these  figures  with  interest  to  see  wherein  lies  the  enor- 
mous saving  in  electricity  over  horses,  upon  the  claims 

for  which  they  have  looked  for  so  many  years  with  sus- 

picion. In  the  transportation  expenses  we  find  again  that 
electric  traction  is  the  cheapest  of  the  three  motive 
powers,  and  the  reason  for  this  is  found  chiefly  in  the 
greater  speeds  of  car  possible  with  electric  traction,  which, 
as  above  stated,  increases  the  service  divisor.  The  part 
which  this  speed  element  cuts  in  transportation  expenses  is 
indicated  by  the  difference  between  the  cost  per  car  mile  of 
conductors,  drivers,  gripmen  and  motormen  in  the  electric 
system  against  the  corresponding  charges  for  the  horse 
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system,  these  differences  amounting  to  2.26  cents  per  car 
mile  in  spite  of  the  fact  that  motormen  are  paid  25  cents 
more  per  day  than  horse  car  drivers. 

In  the  department  of  general  expenses  everything  possi- 
ble has  been  charged  directly  to  the  different  motive  pow- 
ers affected,  but  salaries  of  general  officers  and  other  sim- 
ilar charges  impossible  to  handle  directly  have  been  pro 

rated  on  the  basis  of  passenger  earnings.  The  only  item 

here  which  has  special  interest  is  that  of  injuries  and  dam- 
ages, which  can  be,  of  course,  directly  charged  to  the  mo- 

tive powers  which  cause  them.  We  find  that,  as  is  natural, 
horse  traction  has  cost  the  company  the  least  for  injuries, 
while  the  cable  appears  to  have  cost  more  than  twice  as 
much  as  electric  traction.  It  is  probable  that  the  charge  of 
1.25  cents  per  car  mile  on  the  cable  system,  amounting  as 
it  does  to  3.6  per  cent  of  the  passenger  receipts,  is  a  fair 
average  for  a  carefully  operated  line  in  Broadway,  and, 
considering  the  greater  safety  of  the  electric  car  through 
its  better  means  of  control  in  emergencies,  the  average  cost 
for  injuries  and  damages  on  the  electric  lines  will  certainly 
be  much  less  than  with  the  cable  system. 

In  the  quarterly  statement  it  will  be  seen  that,  in  every 

grand  division  of  operating  expenses,  electricity  has  a  de- 

that  the  gross  receipts  have  increased  from  $4,022,723  to 

$10,779,087  (excluding  Second  Avenue);  the  earnings  from 
operation  have  increased  from  $1,326,396  to  $5,289,982; 

and  while  the  fixed  charges  have  shown  a  large  increase, 

the  earnings  over  charges  applicable  to  dividends  on  the 

Metropolitan  Street  Railway  Company's  stock  have  in- 
creased from  $117,794  to  $1,787,651,  a  figure  in  1898  more 

than  fifteen  times  as  great  as  in  1893.  Moreover,  the  gross 

receipts  per  mile  of  road,  which  is  a  good  test  of  the  wis- 
dom of  these  purchases,  has  shown  a  regular  and  suc- 

cessive increase  from  $32,753  to  $56,294;  the  earnings  from 
operation  per  mile  of  track  have  fluctuated  somewhat, 

owing  in  part  without  doubt  to  loss  of  traffic  through  re- 
construction, but  are  now  between  two  and  three  times  the 

earnings  per  mile  in  1893,  while  the  net  earnings  per  mile 
over  charges  have  increased  from  $958  to  $9,359. 

It  must  not  be  hastily  assumed  from  the  remarkable 
showing  in  these  statements  that  the  underground  electric 

system  could  be  adopted  with  financial  or  engineering  suc- 
cess by  street  railway  companies  in  general.  New  York  City 

and  Washington,  which  have  the  only  electric  conduit 
roads  of  any  size  found  in  America,  are  peculiarly  favored 
in  the  matter  of  climate  and  cleanliness  of  streets,  the  rain- 

Six  Years'  Statement  Showing  Increase  op  Earnings  of  the  Metropolitan  Street  Railway  Company,  Due to  both  Consolidations  and  Traffic  Increases. 

J  893. 1894. 1895. 1896. 1897. 

*1898. 

Totals. 

14,022,723 
$5,398,466 

$6,432,933 
$8,173-332 

$9,706,598 
$10,779,087 2,696,326 3,223,956 

3,3S9,8i4 

4,189,145 

5,090,016 
5,489,104 

1,326,396 
2,174,510 3,043,H9 

3,984,186 
4,616,581 5,289,982 

Fixed  charges  1,208,602 i,859,97i 2,070,958 2,517,330 
3,226,592 

3,502,331 
Net  earnings  

H7-794 
314,539 

972, 161 

1,466,848 1. 389,990 
1,787,651 Dividends  paid   

None. 

328,000 465,000 

1,252,500 1,200,000 
1,500,000 

"7,794 

t  13,461 567,161 

214,348 189,990 

287,651 

PER  Mile  Road  Operated. 
32,753 

41,229 46,032 
47,555 

50,692 

56,294 10, 784 

i6,599 

24,213 23,163 

24,171 27,696 

9,826 

14,198 

14,793 

14,636 

16,893 i8,337 

958 

2,401 

6,944 

8,528 

7,277 9,359 

*Excluding  Second  Avenue  earnings,  which  form  a  part  of  system  for  three  months  only  in  this  year. 
t  Deficit. 

cided  advantage  over  the  cable  system,  and  in  every  divi- 
sion except  maintenance  of  equipment  it  has  an  advantage 

over  the  horse  system. 
During  the  twelve  months  period,  the  cable  lines  operated  at 

47-7  per  cent  of  their  passenger  receipts,  the  electric  lines  at 

jf.p  per  cent,  the  horse  lines  at  65-3  per  cent,  and  the  entire 

system  at  55-3  per  cent-  During  the  three  months  period  the 

cable  lines  operated  at  52-7  per  cent-  of  their  passenger  receipts, 
the  electric  lines  at  38-6  per  cent,  the  horse  lines  at  621  per 

cent,  and  the  entire  system  at  509  per  cent- 

The  Metropolitan  Street  Railway  Company  in  1893  con- 
trolled directly  and  through  lease  122.82  miles  of  track.  In 

each  of  the  five  succeeding  years  additions  have  been  made 

to  this  system  by  the  lease  of  other  lines  and  by  exten- 
sions, and  the  management  has  sometimes  been  criticised 

in  financial  circles  for  the  large  rentals  which  have  been 

guaranteed  in  order  to  secure  operating  control  of  these 

properties,  the  fear  having  been  expressed  that  the  com- 
pany was  assuming  too  heavy  burdens.  The  accompany- 

ing table  has  been  prepared  to  show  the  influence  upon 
gross  and  net  earnings  in  toto  and  per  mile  of  road 
operated  of  these  successive  acquisitions.    It  will  be  seen 

fall  and  snowfall  during  the  year  being  extremely  small. 
Moreover,  the  conduit  system,  even  in  its  cheapest  form,  is 
enormously  more  expensive  than  the  overhead  electric 
system,  costing  from  $50,000  to  $100,000  per  mile  of  single 
track,  according  to  the  pipes  and  other  obstructions  which 
have  to  be  removed.  Only  the  very  largest  cities  of  the 
world,  where  the  traffic  densities  are  extremely  heavy,  can 

afford  such  initial  costs,  and  not  only  would  the  street  rail- 
ways of  smaller  cities,  particularly  those  which  have  spent 

large  sums  for  the  overhead  electric  system,  be  financially 
ruined  by  the  forced  adoption  of  the  underground  conduit 
system,  but  extensions  into  and  development  of  suburban 
areas  would  be  greatly  hampered,  while,  even  if  overhead 

rights  should  be  conceded  for  suburban  lines,  the  incon- 
venience to  the  public  through  transfers  would  be  very 

great. 

We  feel  that  the  thanks  of  all  who  are  seeking  light  upon 

this  complicated  problem  of  motive  power  for  our  great 

ciiy  transportation  systems  are  due  to  Mr.  Vreeland  for  his 
generous  and  broad-minded  action  in  allowing  his  brother 
managers  to  have,  in  so  complete  a  form,  the  results  of  his 

experience. 
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Honolulu  and  Its  Street  Railways 

BY  FRANK  X.  CICOTT 

When  Capt.  Cook  landed  in  the  Sandwich  or  Hawaiian 
Islands  in  1774  they  were  estimated  to  have  at  that  time  a 

population  of  260,000.  The  census  of  1896  shows  authen- 
tically a  deplorable  decrease  of  229,000  natives  in  122  years, 

not  counting-  the  elimination  of  the  natural  increase  during 
that  period,  making  the  present  number  of  native 
Hawaiians  only  31,000.  Capt.  Cook  at  that  time  was  in 
command  of  an  English  expedition  in  search  of  a  passage 
from  the  Pacific  Ocean  to  the  Atlantic.  By  accident  he 
sighted  the  Hawaiian  group,  and  in  honor  of  the  Earl  of 
Sandwich,  the  first  lord  of  the  Admiralty,  he  christened  the 

group  "The  Sandwich  Islands." 
The  inception  of  civilization  in  Hawaii  contaminated 

the  health  of  the  natives.  The  marks  of  hereditary  scrofula 
are  plainly  visible,  and  it  seems  to  be  generally  distributed 
among  the  present  generation.  Leprosy  and  other  chronic 
diseases  were  brought  to  Honolulu  by  the  crews  of  visit- 

ing ships  coming  from  various  ports  abroad.    Owing  to 

Hawaii  is  to  the  West  what  Ceylon  is  to  the  East,  an 

oceanic  central  station  for  general  trans-shipment  of  goods 
and  passengers  to  and  from  various  marine  destinations. 
The  vegetation  and  products  are  similar;  Hawaii  grows 
sugar,  coffee,  rice,  and  tropical  fruits.  Ceylon  grows  tea, 
rice,  coffee,  and  tropical  fruits.  The  two  archipelagos  are 

geographically  similar  in  the  East  and  the  West,  occupy- 
ing two  formidable  naval  positions  belonging  separately 

to  the  Anglo-American  nations. 
The  particulars  of  annexation  of  the  island  group  are  of 

so  recent  occurrence  that  it  is  needless  to  refer  to  the  sub- 

ject only  to  state  that  the  United  States  will  profit  im- 
mensely by  their  acquisition.  Annexation  has  brought 

about  a  stable  government,  and  things  in  general  are 

on  the  American  plan.  This  sudden  change  of  govern- 
ment— although  expected  for  many  years  in  the  past — 

has  already  given  an  impetus  to  prosperity  and  the  imme- 
diate adoption  of  methods  of  modern  practice,  especially 

electric  traction,  a  much-felt  want  in  Honolulu. 
The  Hawaiian  Tramways  Company,  of  Honolulu,  ob- 

tained in  1884  concessions  from  the  local  Government  for 
the  period  of  thirty  years,  to  operate  a  tramway.    In  1887 

GOVERNMENT  BUILDINGS— HONOLULU 

this  condition  of  tainted  health  and  to  their  languid  meth- 
ods of  life,  the  native  Hawaiians  will  gradually  become 

extinct.  The  census  carefully  enumerated  in  1896  shows 
in  round  figures:  native  Hawaiians,  31,000;  half  castes, 

8500;  Japanese,  24,500;  Chinese,  21,600;  Portuguese,  15,- 
200;  other  Europeans  and  Americans,  10,000;  aggregating 
110,800. 

The  Americans  and  Europeans  constitute  the  commer- 
cial energy,  political  influence  and  the  wealth  of  the  com- 

munity. The  Portuguese  make  good  citizens,  are  indus- 
trious and  possess  the  requisites  for  a  desirable  class  of 

laborers. 

The  Hawaiian  Archipelago  is  of  volcanic  origin,  con- 
sisting of  eight  islands,  which  lie  within  the  limits  of  the 

tropics.  They  cover  an  area  of  7000  sq.  miles,  and  have 
1200  miles  of  sea  coast.  They  extend  from  latitude  18  deg. 
to  23  deg.  north,  and  from  longitude  154  deg.  to  162  deg. 
west  from  Greenwich,  and  lie  about  2100  miles  from  San 
Francisco,  3820  miles  from  New  Zealand,  4450  from  New 
South  Wales,  3400  from  Yokohama,  4000  from  Manila  and 
4800  from  Hong  Kong. 

about  15  miles  of  single  narrow-gage  track  were  con- 
structed of  light  grooved  rails.  Animal  power  is  em- 

ployed.  The  rate  of  fare  is  five  cents  for  a  local  ride  and 
ten  cents  beyond  certain  districts  to  reach  the  termini. 

The  public  has  been  greatly  dissatisfied  for  many  years 

with  the  slow  and  irregular  service  given,  and  have  repeat- 
edly petitioned  the  Tramways  Company  for  an  improve- 

ment. Application  has  also  been  made  to  the  Legislature, 
asking  its  aid  to  compel  the  tramway  company  to  supply 
better  service.  The  Government  promptly  granted  the 
latter  generous  privileges  as  an  incentive  for  it  to  install 
mechanical  methods  for  rapid  transit,  but  it  did  not  comply 
with  the  conditional  concession  offered,  and  forfeited  its 

rights  under  it.  The  determination  of  the  prominent  citi- 
zens for  rapid  transit  was  so  sincere,  and  the  opposition  of 

the  Government  was  so  strongly  manifested  against  the 
Hawaiian  Tramways  Company  that  a  new  company  was 
organized  under  the  name  of  the  Honolulu  Rapid  Transit 

&  Land  Company.  The  Legislature  of  the  Hawaiian  Re- 
public granted  the  new  corporation  what  might  be  called  a 

"blanket"  concession,  allowing  it  perpetual  rights  to  con- 
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struct  and  maintain  a  rapid  transit  railway  in  Honolulu 
and  suburbs.  The  privileges  of  the  concession  are  broad 
to  a  degree,  granting  discretionary  power  of  carrying  the 

proposed  electric  railway  to  any  quarter  of  the  city,  sub- 
jected, however,  to  certain  regulations  for  the  property 

owners,  the  Government  and  the  Rapid  Transit  Company. 

The  officers  of  the  company  are:  President,  L.  A.  Thurs- 
ton; vice-president,  James  B.  Castle;  secretary,  Joseph  A. 

Gilman;  treasurer,  J.  H.  Fisher  ;  directors,  the  above,  with 
Chas.  S.  Desky,  J.  A.  McCandless,  and  Theo.  F.  Lansing. 
C.  G.  Ballentyne,  general  manger,  who  has  taken  the  lead 
in  the  plan  of  supplying  rapid  transit  for  the  city,  was  the 
unanimous  choice  of  all  parties  interested.    The  prelimi- 

small  to  those  in  the  traction  business  in  American  cities 

aggregating  100,000  and  more  inhabitants.  But  the 
climatic  conditions  and  habits  of  the  people,  dwelling  as 
they  do,  in  a  salubrious  temperature  averaging  71  degs., 
compel  them  to  live  continuously,  so  to  speak,  on  the 
streets,  and  indulge  extensively  in  bathing  and  canoe  surf 
riding.  Crowds  of  people  visit  the  city  and  suburban 

parks  tri-weekly  to  listen  to  the  Hawaiian  band,  and  go 
to  other  resorts  situated  behind  lofty  hills  and  on  the  sea 
front,  so  that  there  is  a  large  riding  population.  Again, 
the  climate  of  the  islands  is  such  that  it  will  be  sought  by 
those  who  require  mild  and  equable  temperature,  which  is 
never  oppressive,  and  where  constant  breezes  invigorate  a 

VIEWS  ABOUT  HAWAIIAN  ISLANDS 

nary  work  for  construction  has  already  commenced.  The 

surveyors  are  now  at  work;  there  are  no  "ifs"  and  "ands" 
regarding  the  construction  of  the  new  system;  it  will  be 
energetically  pushed  and  completed  as  early  as  practicable. 

Mr.  Ballentyne  is  about  to  make  an  extensive  trip  to  the 
States  to  inspect  the  various  modern  improvements  in 
traction,  and  after  he  has  satisfied  himself  with  the  best 
equipment  suitable  for  the  climatic  conditions  of  Honolulu 
and  other  essentials  involved,  he  will  invite  tenders  for 
structural  material  and  contracts  will  be  awarded. 

The  municipal  portion  of  the  Honolulu  Rapid  Transit 
Company  will  cover  a  route  of  20  miles  for  a  starter.  The 

population,  on  the  basis  of  a  moderate  estimate,  is  32,000. 
This  population  of  32,000 "for  Honolulu  will  seem  rather 

tropical  atmosphere.  It  is  reasonable  to  expect  that  a 

large  number  of  people  of  independent  means  will  event- 
ually make  Honolulu  or  Pearl  City  their  home  for  a  portion 

of  the  year  at  least. 
Pearl  Harbor,  the  finest  harbor  in  Oahu,  the  chief  island 

in  the  Hawaiian  group,  is  about  10  miles  distant  from 
Honolulu.  The  United  States  Government  for  over 

twenty  years  has  held  a  concession  of  this  harbor  for  naval 
and  military  purposes.  The  banks  are  so  precipitous  that 
vessels  drawing  six  fathoms  or  more  can  safely  tie  up  to 
the  shore  without  difficulty.  This  is  particularly  the  case 

on  the  peninsular,  where  the  proposed  United  States  mili- 
tary and  naval  station  will  be  situated.  Another  penin- 
sular, together  with  the  highlands  back  of  it,  has  been  laid 
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out  in  building  lots  by  the  Oahu  Railroad  Company,  and 
the  track  named  Pearl  City.  The  harbor  of  Honolulu  is 
limited,  and  unquestionably  the  increasing  commerce  will 
eventually  overtax  its  capacity,  and  the  excess  cannot  avoid 
seeking  Pearl  Harbor. 

It  is  now  contemplated  that  the  Honolulu  Rapid  Transit 
Railway  and  the  Oahu  Railroad,  which  is  a  steam  railroad 
70  miles  in  length,  making  a  partial  belt  of  the  island,  will 
join  in  operating  the  Pearl  City  division,  for  the  purpose  of 
interchanging  traffic  from  Honolulu  to  Pearl  Harbor. 
The  majority  of  the  shareholders  of  both  companies  seem 
to  be  personally  identified  in  this  proposition,  having  a 
common  interest  to  serve  for  frequent  rapid  communica- 

tion by  electricity.  This  innovation  will  accommodate  the 
navy  and  army  stationed  at  Pearl  City  and  at  the  garrison 
in  the  vicinity  of  Diamond  Head,  Honolulu,  and  supply 
the  demands  of  the  community. 

 ■ 

New  Cars  for  Liverpool,  England 

A  type/of  car  involving  some  novel  features  has  recently 
been  built  by  the  J.  G.  Brill  Company  for  the  Liverpool 
Tramways  Company.  The  first  and  most  noticeable  point 
from  the  outside  is  the  fact  that  the  open  compartment  has 

its  side  raised  to  the  same  height  as  that  of  the  closed  com- 
partment. This  gives  a  greater  protection  to  the  open 

seats  and  increases  the  strength  of  the  side  by  using  two 

panels  of  the  usual  width  instead  of  one.  The  compart- 
ment is  practically  quite  as  open  to  the  air  as  if  there  were 

no  sides.  The  next  feature  is  the  arrangement  by  which 
a  single  step  places  the  passenger  practically  within  the 
car.  This  result  is  obtained  by  dropping  the  floor  of  the 
center  vestibule  down  to  the  level  of  the  bottoms  of  the 

sills.  A  step  14  ins.  from  the  ground  with  a  13-in.  riser 
gives  access  to  the  vestibule  floor.  Having  reached  this 
point  a  passenger  enters  either  of  the  compartments  by  a 

The  yoke  and  the  framing  by  which  two  parts  of  the  car 
are  united  have  been  somewhat  modified,  and  the  bracing 
and  angle  iron  transoms  now  make  this  portion  of  the  car 
lighter  and  stronger  than  before.  Slight  modifications 
have  been  made  in  the  platforms,  one  of  these  being  a 
narrow  opening  in  the  dasher,  so  that  the  motorman  can 

INTERIOR  OF  CAR 

reach  his  place  without  passing  through  the  car  or  climb- 
ing over  the  dasher.  As  in  the  previous  case,  the  car  is 

mounted  on  a  pair  of  Eureka  Maximum  Traction  trucks. 

The  closed  compartment  is  practically  the  same  as  a  stan- 
dard American  closed  car,  while  the  open  compartment  has 

slat  seats  and  is  without  sash.    In  the  engraving  showing 

NEW  CENTER  VESTIBULE  CAR— LIVERPOOL 

o-in.  step.  As  slight  as  this  change  may  seem,  yet  it  will 
undoubtedly  greatly  increase  the  speed  of  the  car.  There 
is  also  a  transverse  seat  in  the  vestibule;  this  is  furnished 
with  a  reversible  back  and  accommodates  two  persons. 
The  tracks  on  which  the  seat  slides  are  now  made  flush 
with  the  vestibule  floor. 

A  car  somewhat  similar  to  that  illustrated  was  built  by 

the  J.  G.  Brill  Company  for  the  Liverpool  Tramways  Com- 
pany some  time  ago,  and  has  been  in  use  on  that  road.  The 

experience  with  that  car  has  suggested  certain  modifica- 
tions in  details  which  have  added  to  the  convenience  of 

the  car. 

the  interior  of  the  car,  the  movable  seat  is  shown  slid  into 
the  center  of  the  doorway. 

The  general  dimensions  of  the  car  are  29  ft,  6  ins.  length 
of  body,  width  over  all  6  ft.  8  ins.  total  length  33  ft.  6  ins, 

closed  compartment  T2  ft.  8  ins.  long,  and  open  compart- 
ment 13  ft.  10  ins.  long.  The  platforms  are  but  2  ft.  in 

length.  The  improved  form  of  car  seems  to  meet  many  if 
not  all  objections  which  have  been  made  to  the  style  of  car 
previously  used.  As  will  be  seen  from  the  engraving,  the 

car  was  shipped  "in  the  white,"  this  saving  a  great  deal  in 
protecting  paint  and  varnish,  while  the  packing  was  much 
more  close. 
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Electric  Railways  in  Glasgow,  Scotland 

The  readers  of  the  Street  Railway  Journal  are  fa- 
miliar with  the  fact  that  the  tramways  in  Glasgow,  Scot- 

land, are  owned  by  the  municipality,  and  that  some  time 
ago  contracts  were  given  out  for  the  electric  equipment  of 
part  of  the  system  with  the  trolley.  These  contracts  were 
the  result  of  a  tour  of  inspection  made  by  representatives 
of  the  municipality  to  the  principal  electric  railways  then 

in  operation  in  Europe  and  America.  The  gentlemen  vis- 
iting America  were  John  Young,  general  manager,  and 

William  Clark,  engineer  of  the  Corporation  Tramways. 

At  the  same  time  the  "Glasgow  Herald"  sent  a  represent- 
ative to  America  to  conduct  an  independent  inquiry  as  to 

the  results  secured  by  the  trolley  system.    Messrs.  Young 

) 

BOILER  ROOM 

and  Clark  reported  in  favor  of  the  systems,  and  this  was 
finally  adopted  by  the  municipal  authorities,  public  opinion 
having  been  influenced  to  its  favor,  largely  through  the 

very  strong  testimony  given  by  the  "Herald"  correspond- 
ent, Alexander  McCallum,  as  to  the  desirability  of  this 

system  of  power. 

Through  the  kindness  of  Mr.  Young,  the  Street  Rail- 
way Journal  is  enabled  to  present  views  of  a  section  of 

the  line  just  completed.  This  has  2\  miles  of  double  track 
or  5  miles  of  single  track,  and  extends  from  the  heart  of 
the  city  to  a  suburb,  Springburn. 

The  contract  for  the  equipment  was  let  last  November 
on  specifications  prepared  by  Messrs.  Young  and  Clark. 
The  main  contract  was  awarded  the  Westinghouse  Electric 
Company  and  Macartney,  McElroy  &  Company,  Limited, 
were  appointed  subcontractors  for  the  overhead  construc- 
tion. 

The  grades  on  the  division  equipped  are  generally  easy, 
the  maximum  being  5  per  cent.  There  are  several  curves, 
that  of  shortest  radius  being  37  ft.  6  ins.  The  narrowest 
width  of  roadway  on  the  route  is  31  ft. 

The  track  is  4  ft.  7f-in.  gage  and  is  laid  with  a  6|-in. 
100-lb.  grooved  girder  rail  supplied  by  the  Barrow,  Hae- 

matite Iron  &  Steel  Company.  The  base  of  the  rail  is 

6\  ins.,  and  the  portion  built  is  laid  in  45-ft.  lengths, 
though  60-ft.  lengths  are  now  being  employed.  The  fish 
plates  are  24ms. in  length, and  have  six  i-in.  bolts.  Steel  tie 
bars,  2  ins.  x  f  in.,  are  used,  spaced  every  7  ft.  6  ins.  The 
rails  rest  on  a  concrete  base  6  ins.  thick,  and  are  double 
bonded  with  No.  4  B.  &  S.  wire  extending  around  the  fish 

plate,  and  are  cross-bonded  every  135  ft.  with  wire  of  the 
same  size. 

The  trolley  wire  is  a  No.  00  B.  &  S.,  and  is  carried 
mostly  by  side  suspension,  although  there  are  a  few  center 
poles.  The  poles  were  supplied  by  Morris,  Tasker  & 
Company,  and  have  a  length  of  31  ft.  and  depth  in  the 

ground  of  6  ft.  6  ins.  They  will  also  be  employed  for  elec- 
tric lighting.    The  brackets  on  the  bracket  poles  are  of 

VIEW  ON  WEST  NILE  STREET 

wrought  iron,  are  extremely  ornamental,  and  the  double 
arms  measure  11  ft.  6  ins.  in  length.  Where  the  roadway 

is  very  narrow,  as  in  West  Nile  Street  and  Parliamentary 
Road,  wall  rosettes  are  used. 

The  feeders  are  carried  entirely  under  ground,  and  are 

tapped  into  the  trolley  wire  every  half  mile.  They  were 

supplied  by  Siemens  Brothers. 
The  power  station  is  within  a  half  mile  of  the  northern 

terminus  of  the  line  at  Springburn,  and  is  a  brick  building 
with  temporary  end  wall  of  corrugated  iron  and  measures, 
inside  dimensions,  61  ft.  x  36  ft.  The  chimney  is  of  brick, 
100  ft.  in  height,  and  measures  at  the  top  8  ft.  outside 
diameter,  5  ft.  8  ins.  inside  diameter,  and  at  its  base  12  ft. 
outside  diameter  and  6  ft.  inside  diameter.  The  boiler 
room  contains  two  Babcock  &  Wilcox  boilers  of  250  h.p. 
each.  They  have  a  heating  surface  of  2530  sq.  ft.  and  a 

grate  area  of  51  sq.  ft.,  and  are  equipped  with  Vicar's  au- 
tomatic stoers;  Worthington  condensers,  and  Blake- 

Knowles  pumps  are  employed. 
The  engine  room  contains  three  Mcintosh  &  Seymour 

horizontal  tandem  compound  engines,  purchased  through 

R.  W.  Blackwell  &  Company.  They  have  cylinder  dimen- 
sions of  11  ins.  and  22  ins  x  24  ins.,  operate  at  200  r.p.m., 
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and  have  an  i.h.p.  each  of  300  to  450.  They  are  supplied 
with  a  steam  pressure  of  170  lbs.,  and  are  direct  connected 
to  the  generators.  The  latter  are  of  the  Westinghouse 

eight-pole,  200  kw.  type,  with  380  amps,  at  550  volts.  The 
switchboard  is  also  of  the  Westinghouse  type,  and  contains 
three  feeder,  three  engine  and  two  Board  of  Trade  panels. 
It  is  equipped  with  Weston  voltmeters  and  ammeters  and 

recording  voltmeters,  as  well  as  the  other  usual  appli- 
ances. 

The  rolling  stock  of  the  company  consists  of  twenty-five 
cars,  of  which  twenty-one  are  single-deck  and  four  double- 
deck;  twenty-three  of  the  cars  are  mounted  on  double 
trucks  and  two  on  single  trucks.    The  cars  in  use  were 

power.  The  construction  was  recently  commenced,  and 
the  total  electric  system  will  be  completed  about  April  1, 
1899.  The  line  from  Gratz  to  Maria  Trost  is  single  track, 

and  has  a  length  of  5.2  km.,  a  gage  of  1.0  m.,  and  a  maxi- 
mum grade  of  3.9  per  cent.  There  are  many  curves  having 

as  low  a  radius  as  50  m.  In  the  city  a  grooved  rail  is  used; 
outside  the  Vignole  T-rail  is  employed. 

The  overhead  system  and  ordinary  rail  return  has  been 
adopted.  The  overhead  wire  is  supported  in  the  city  on 
Mannesmann  poles  with  ornamental  brackets,  and  in  the 

suburban  line  wooden  poles  with  iron  brackets  are  em- 

ployed. The  power  station  for  this  electric  system  is  located  in 

CENTER  POLE  CONSTRUCTION  ON  SPRINGBURN  ROAD,  GLASGOW 

designed  and  built  by  the  Glasgow  Corporation,  have 
a  steel  frame  with  side  and  corner  pillars  of  ash  and 
have  a  steel  frame  with  side  and  corner  pillars  of  ash  and 
inside  finish  of  mahogany,  and  the  double-truck  cars  meas- 

ure 33  ft.  6  ins.  over  all.  Chilled  iron  wheels  30  ins.  in  di- 
ameter are  employed,  and  each  car  is  equipped  with  one 

hand  and  electric  brake,  the  Van  Dorn  coupler,  Ham  sand 
box,  and  fender  of  the  cradle  type.  The  entrance  to  the 
car  is  on  the  side. 

Each  car  is  equipped  with  two  Westinghouse  No.  39 
motors  with  Westinghouse  controllers,  switches,  circuit 
breakers,  lightning  arresters,  etc.  The  cars  are  run  on  an 
average  headway  during  the  day  of  z\  minutes,  and  have 
an  average  speed  of  7  miles  per  hour.  A  graded  sys- 

tem of  fares  is  charged;  one-half  penny  will  carry  a  pas- 
senger an  average  of  .6  miles,  one  penny  1.81  miles,  and 

i\  pence  the  entire  length  of  the  road,  or  2\  miles. 
The  officials  of  the  company  are:  Chairman,  ex-Bailie 

Walter  Patton,  J.  P.;  general  manager,  John  Young;  traf- 
fic manager,  J.  B.  Hamilton;  engineer,  William  Clark; 

electrical  engineer,  A.  E.  Le  Rossignol. 

The  Electric  Railway  Between  Gratz  and  Maria  Trost 

Gratz  is  the  chief  city  of  the  Dukedom  of  Steiermark, 
which  contains  125,000  inhabitants,  but,  until  recently, 
possessed  only  one  tramway.  This  is  operated  by  horse- 

power, and  has  a  total  length  of  22.758  km.,  extending  over 
10.875  ,<m-  01  street.  A  new  electric  line  has  recently  been 
installed,  however,  connecting  the  city  with  Maria  Trost, 
passing  the  pleasure  resort  of  Hilmerteich.  At  the  same 
time  the  horse  railway  is  also  being  changed  to  electric 

the  wooded  and  beautiful  valley  of  the  Foelling,  not  far 
from  the  Church  of  Maria  Trost,  an  objective  point  for 

many  pilgrimages.  It  contains  two  six-pole  compound 
wound  Thury  generators,  with  an  output  of  135  amps,  at 
600  volts,  operating  at  450  r.p.m.  The  current  is  delivered 
to  the  feeders  at  a  working  voltage  of  450  by  means  of  an 
automatic  potential  regulator  designed  by  Mr.  Thury,  who  is 
chief  engineer  of  the  Compagnie  de  lTndustrie  Electrique, 
of  Geneva.  Mr.  Thury  has  done  considerable  work  in  the 
transmission  of  continuous  current  at  high  voltages,  his 
method  being  to  operate  continuous  current  generators  in 
series,  and  to  utilize  the  current  by  motors  in  series,  the 
amount  of  current  remaining  constant,  while  the  voltage 
varies  with  the  work  performed.  Full  particulars  of  this  sys- 

tem are  given  in  a  paper  recently  read  by  Carl  Wieshofer 
before  the  Electrotechnische  Verein,  at  Vienna,  and  pub- 

lished in  the  "Zeitschrift  fur  Electrotechnik." 
The  rolling  stock  consists  of  eight  motor  cars  and  four 

trail  cars,  as  well  as  three  coal  cars.  The  passenger  cars 

were  supplied  by  Johann  Weitzer,  of  Gratz,  and  each  con- 
tains two  longitudinal  seats,  and  has  a  seating  capacity  for 

fourteen  passengers.  With  the  platform,  the  cars  have  a 

total  carrying  capacity  of  twenty-eight  passengers.  The 
cars  are  equipped  with  two  motors  of  20  h.p.  each,  which 
are  geared  to  the  axles  with  a  ratio  of  9  to  41.  The  speed 
of  the  motors  is  regulated  by  rheostats.  Hand  brakes  and 
electric  short-circuiting  brakes  are  used. 

The  entire  plant  was  built  by  the  Societe  de  lTndustrie 
Electrique,  of  Geneva.  The  engines  were  supplied  from 
the  Andritz  Machine  Works,  of  the  Austrian  Alpine  Mon- 
tan  Company.  They  are  of  the  high  speed,  compound 
type,  of  130  electrical  h.p.  each.    The  cylinder  dimensions 
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are  280  mm.  and  400  mm.  x  220  mm.  stroke,  and  they 
operate  at  220  r.p.m.,  and  are  connected  with  the  engines 
by  link  belts  of  about  1  m.  face.  The  engines  are  well 
built,  regulate  closely,  and  have  given  no  trouble. 

Steam  is  supplied  by  two  Durr  boilers,  each  having  a 
heating  surface  of  91  sq.  m.,  and  supply  steam  at  a 

Opening:  of  New  Line  at  Bradford,  England 

The  Great  Horton  route  of  the  Bradford  (England)  Cor- 
poration Electric  Tramway,  which  was  described  in  the 

September  issue  of  the  Street  Railway  Journal,  was 
formally  opened  recently.    Two  cars,  loaded  with  the 

OPENING  TRIP— BRADFORD 

pressure  of  12.5  atmospheres.  They  are  fitted  with  Kausch 

super-heaters  of  23  sq.  m.  heating  surface,  which  raise 
the  temperature  of  the  steam  from  185  degs.  C.  up  to  250 
clegs.  C.  The  boilers  were  supplied  by  Durr,  Gehre  & 
Company,  of  Modling. 

The  road  was  projected  and  built  by  Franz  Andrea,  of 
Gratz,  and  completed  within  the  space  of  ten  months,  and 
in  spite  of  several  obstacles,  opened  for  traffic  on  Jan.  29 

mayor  and  other  distinguished  guests,  made  a  successful 
trip  over  the  line  from  its  commencement  to  Bank  Top, 
Great  Horton.  The  engraving  shown  here  gives  a  view  of 
the  two  cars  with  the  invited  guests  at  Bank  Top.  Aftei 
the  opening  ceremonies  luncheon  was  served  at  the  town 
hall,  at  which  a  number  of  the  aldermen,  members  of  the 
tramway  committee,  etc.,  were  present. 

A  large  car  house  has  just  been  completed  at  the  ter- 

MOTOR  CAR  ON  GRATZ-MARIA  TROST  RAILWAY 

last.  The  cars  run  at  a  headway  of  12  minutes  from  6 
A.  M.  to  10  P.  M.  There  are  thirteen  stopping  places  and 
turnouts,  and  the  fares  are  based  on  the  zone  system,  vary- 

ing from  3  kreuzers  to  18  kreuzers,  according  to  the  dis- 
tance traveled.  The  road  is  doing  a  good  business.  The 

type  of  car  used  is  illustrated  above. 

minus  of  the  line.  It  has  a  storage  capacity  of  twenty  cars. 
The  cars  owned  by  the  company  are  mounted  on  Peckham 
standard  trucks  and  are  fitted  with  roller  bearings  supplied 

by  the  London  Roller  Bearing  Company.  The  cars  have 

a  capacity  for  fifty-one  passengers,  of  which  twenty-two 
can  be  carried  on  the  inside  and  twenty-nine  on  the  outside 
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The  Voucher  System  of  Bookkeeping 

BY  A.  O.  KITTREDGE,  F.  I.  A. 

Every  public  accountant  is  asked  from  time  to  time  con- 
cerning the  voucher  system  of  bookkeeping,  and,  in  com- 

mon with  others,  I  encounter  this  quest  for  information  in 
various  directions.  I  have  recently  been  asked  about  the 
voucher  system  of  accounts  with  particular  reference  to 
street  railway  work. 

The  voucher  system  of  bookkeeping,  so  called,  is  a 
thoroughly  advertised  affair.  It  is  an  excellent  example 
of  those  things  which  are  widely  advertised  by  fortuitous 
circumstances  and  an  appeal  to  popular  fancy,  but  which, 

when  careful  investigation  is  made,  fail  to  reveal  them- 
selves. The  idea  of  almost  everyone  who  asks  about  the 

voucher  system  of  bookkeeping  is  that  it  is  the  acme  of  per- 
fection, and  that  it  is  one  of  those  exalted  things  to  which 

everyone  should  aspire,  but  which  possibly  is  only  in  the 
reach  of  those  most  fortunately  situated.  Since,  as  it  is 
commonly  assured,  it  is  something  which  cannot  possibly 

benefit  those  laboring  under  ordinary  circumstances,  com- 
paratively few  take  the  trouble  to  make  their  investigation 

exhaustive  or  to  reach  a  real  conclusion.  They  stop  short 
and  let  their  imaginations  supply  the  facts.  Therefore,  the 
idea  continues  to  prevail  that  the  voucher  system  of  book- 

keeping is  a  most  excellent  thing,  and  something  to  which 

everyone  should  aspire,  in  that  far-off  period  in  the  future, 
when  the  office  man  is  to  have  everything  arranged  just  as 
it  should  be. 

With  this  much  of  an  introduction  I  am  going  to  venture 
to  put  into  print  that  which  every  experienced  accountant 
knows  to  be  true,  but  which  very  few,  according  to  my 

observation,  seem  willing  to  admit  as  such,  even  in  con- 
versation— much  less  to  publish  to  the  world.  It  is 

summed  up  in  the  broad  assertion  that  there  is  no  such 

thing  as  "the  voucher  system  of  bookkeeping."  The 
voucher  system  of  bookkeeping  is  simply  a  myth  or  a  de- 

lusion or  a  snare,  just  as  the  reader  may  see  fit  to  look  at  it. 
It  is  something  that  does  not  exist.  When  I  say 

there  is  no  such  thing  as  the  voucher  system  of  book- 
keeping, I  mean  that  it  is  impossible  to  satisfactorily 

manage  the  accounts  of  any  business  by  vouchers  ex- 
clusively. I  want  to  be  understood  to  say  that  vouchers 

cannot  advantageously  take  the  place  of  accounts,  even  to 
a  limited  extent,  while  to  supersede  accounts  entirely  by 
vouchers  and  still  have  a  proper  showing  from  time  to 
time  is  entirely  out  of  the  question. 

All  bookkeeping  systems  should  be  supplemented  by 

vouchers.  Well-devised  voucher  schemes,  thoroughly  ad- 
ministered, should  be  features  of  bookkeeping  systems  in 

general.  Withoutavoucher  properly  approved  by  some  one 
duly  qualified  for  the  responsibilities  no  money  whatsoever 
should  be  paid  out.  But  all  this  does  not  constitute  a 

voucher  system  of  bookkeeping.  It  only  shows  what  use- 
ful adjuncts  to  a  good  accounting  system  vouchers  are. 

From  what  precedes  it  will  be  seen  that  the  idea  I  desire 
to  combat  is  the  popular  misconception  of  what  the 
voucher  system  is.  I  do  not  intend  in  the  least  to  under- 

mine popular  faith  in  vouchers,  nor  in  systems  of  vouchers ; 
nor  yet  do  I  lose  sight  in  the  least  of  the  fact  that  in- 

stances may  be  found  in  various  lines  of  industry,  of  the 
use  of  vouchers  upon  so  extensive  a  scale  as  to  warrant  the 
assertion  that  a  certain  class  of  accounts  are  kept  upon  the 
voucher  plan.  But  a  single  class  of  accounts  does  not  by 
any  means  constitute  an  accounting  system. 

If  we  examine  into  a  case  where  all  of  the  accounts  of  a 
given  class  are  carried  on  vouchers  we  shall  find,  first,  that 
the  only  accounts  so  kept,  or  attempted  to  be  kept,  are  the 
accounts  payable,  including  those  of  purchases  of  ma- 

terials, disbursements  for  expenses  and  the  like.  It  would 

be  manifestly  impossible  to  manage  other  classes  of  ac- 

counts upon  this  plan,  as,  for  example,  the  accounts  re- 
ceivable. It  also  remains  that  the  general  accounts  of  the 

business,  those  which  really  find  place  in  the  statements  or 

balance  sheets  which  are  put  out  from  time  to  time,  re- 
quire books,  or  the  equivalent  of  books,  for  their  proper conduct. 

From  this  it  is  fair  to  infer  that  the  voucher  system  of 

bookkeeping,  in  its  broadest  and  best  application,  is  lim- 
ited to  a  single  division  of  the  accounts  which  must  be 

maintained  in  any  business.  Let  us  consider  the  ad- 
vantage or  disadvantage  of  the  system  in  this  respect. 

Primarily,  the  voucher  system  of  bookkeeping,  so  called, 
anticipates  the  absence  of  all  liability  accounts.  Instead 
there  is  to  be  prompt  payment  of  every  amount  owing. 
These  payments  are  to  be  evidenced  by  vouchers  properly 
approved  and  signed.    So  much  for  the  theory. 

The  first  step  after  the  vouchers  are  made  is  the  distribu- 
tion of  their  amounts  according  to  the  expense  classifica- 
tion of  the  business.  We  are  at  this  point  introduced  to  a 

wide-page  book  or  a  broad  sheet  of  paper  called  a  voucher- 
distribution  book  or  sheet,  as  the  case  may  be.  On  this, 
whichever  form  is  employed,  the  amounts  of  the  vouchers 
are  distributed  under  various  heads  corresponding  to  the 
expense  and  disbursement  accounts  of  the  enterprise. 
Sometimes  the  vouchers  themselves  are  provided  with  a 

distribution  scheme  printed  upon  either  face  or  back,  cor- 
responding to  the  columns  in  this  book.  The  book  then 

becomes  a  summary  of  the  divisions  shown  in  the  voucher 
itself.  Finally,  when  the  voucher  has  been  thus  recorded 

and  its  amount  properly  pro-rated  among  the  accounts  to 
which  it  belongs,  it  is  filed  away  in  proper  alphabetical 

position. To  use  the  voucher  system  in  this  form,  as  must  be 

evident  to  everyone  who  considers  the  matter  for  a  mo- 
ment, there  must  be  in  the  treasurer's  hands  an  amount 

sufficient  to  pay  all  bills  at  sight.  Otherwise  there  will  be 
accumulated  at  times  a  considerable  indebtedness  of  which 
there  will  be  no  record  at  all.  To  get  upon  the  books  a 
proper  showing  of  the  expenses  of  the  enterprise  by  the 
voucher  system  the  bills  must  be  paid  without  any  delay 
whatsoever.  Now  it  happens  in  the  very  best  regulated 
establishments  that  occasionally  it  is  inconvenient  to  pay 

so  promptly.  The  delay  of  a  week,  and  more  particularly 
of  a  period  longer  than  a  week,  thus  serves  to  disarrange 
the  statistical  records  of  the  business,  and  to  make  a  false 
showing  so  far  as  the  general  accounts  are  concerned. 

For  this  reason  and  for  others  many  firms  and  com- 
panies, among  them  some  of  the  most  prominent  establish- 

ments in  their  respective  lines  throughout  the  country,  who 
have  introduced  elaborate  voucher  schemes,  upon  the  sup- 

position that  the  voucher  system  would  save  the  necessity 

of  ledgerizing  accounts  payable,  have  more  recently  modi- 
fied their  plans  to  such  an  extent  as  to  restore  to  use  the 

accounts  payable  ledgers  they  had  discarded.  They  have 
not  abandoned  the  vouchers  in  themselves,  but,  realizing 

that  by  the  so-called  voucher  system,  when  depended  upon 
alone,  the  conditions  were  equivalent  to  having  the  cart 
before  the  horse,  they  have  retained  the  voucher  plan,  so 
far  as  the  public  is  concerned,  but  by  restoring  the  ledgers 
have  reversed  the  order,  and  have  got  the  horse  in  front  of 
the  cart. 
When  a  bill  comes  in  is  the  time  when  its  amounts  can 

best  be  distributed.  It  is  then  that  the  bill  should  he 

charged  to  the  proper  expense  or  disbursement  account, 
leaving  the  payment  to  be  arranged  as  may  suit  the  con- 

venience of  the  treasurer.  In  thus  returning  to  ledgers 
these  typical  establishments  have  not  become  less  prompt 
in  their  payments,  but  they  have  materially  assisted  their 
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accounting  departments  in  being  up  to  date  with  their 
statements  and  in  being  more  correct  in  their  analysis  of 
expenditures. 

Take  another  view  of  the  case.  Consider  the  voucher 

plan  on  the  mere  plane  of  general  utility.  The  voucher 
system  is  a  poor  indexing  system  for  everything  except  the 
names  of  the  people  from  whom  purchases  are  made  and 
to  whom  money  is  paid.  For  the  invoices  to  be  filed  away 

with  the  vouchers — since  the  voucher  is  essentially  a  finan- 
cial record  or  a  treasurer's  record,  while  the  invoice  be- 

longs more  to  the  other  departments  of  the  business,  and 

is  frequently  wanted  by  superintendents,  foremen,  book- 
keepers, etc.- — is  decidedly  inconvenient.  The  invoice  by 

rights  should  be  in  one  place,  and  the  receipt  for  the  pay- 
ment should  be  in  another.  There  is  a  loss,  therefore, 

lather  than  a  gain  in  making  the  treasurer's  department  the 
filing  place  of  the  invoices.  The  answer  to  this  point  may 
be  that  instead  of  the  original  invoice  being  filed  with  the 
voucher  it  is  only  a  duplicate  that  is  filed  there.  Even  so ; 
what  follows?  With  the  original  left  behind  for  the  con- 

venience of  superintendent,  purchasing  agent  and  others, 
it  becomes  necessary  to  introduce  another  index  system 
in  addition  to  the  alphabetical  filing  of  the  vouchers.  But, 
as  a  fact,  no  index  for  invoices  has  ever  been  invented  that 

is  in  all  respects  quite  as  satisfactory  as  ledger  accounts. 
Hence  it  is  in  part  that  many  large  concerns  who  are  using 

vouchers  of  the  most  elaborate  type,  and  are  making  pay- 
ments ostensibly  by  vouchers  alone,  still  maintain  equally 

elaborate  ledger  systems. 
It  would  be  impossible,  for  reasons  already  expressed,  to 

conduct  the  accounts  of  a  street  railway  enterprise  on  a 
voucher  system  exclusively.  On  the  other  hand,  every 
street  railway  enterprise,  as  well  as  every  other  enterprise, 
whatever  may  be  its  character,  should  make  all  disburse- 

ments upon  a  voucher  system.  The  general  accounts  of  a 
street  railway  corporation  must  be  maintained  irrespective 
of  the  plan  of  managing  various  details.  Accounting  is  far 
more  than  the  mere  record  of  what  is  owing  to  us  and  what 
we  are  owing.  We  need  accounts  in  a  cash  business  quite 
as  much  as  in  a  credit  business,  but  not  quite  so  many. 

A  well-managed  street  railway  is  as  nearly  a  cash  enter- 
prise, both  in  receipts  and  disbursements,  as  almost  any 

business  undertaking  with  which  comparison  could  be 
made.  At  certain  dates  in  each  month  it  owes  nothing, 
but  this  fact  does  not  dispense  with  the  need  of  accounts. 

Accounts  with  purchase  creditors  would  seem  to  be  un- 
necessary, and  yet  in  many  cases  in  street  railway  work, 

for  reasons  stated  above,  a  ledger  system  is  the  cheapest 
plan  of  indexing  these  accounts  that  can  be  employed. 

I  advocate  the  use  of  vouchers.  I  urge  upon  everyone 
with  whom  I  come  in  contact  a  well  arranged  voucher  sys- 

tem, thoroughly  administered,  but  at  the  same  time  I  am  in 
the  habit  of  warning  every  client  that  vouchers  are  not  to 
be  depended  upon  to  the  expulsion  of  accounts.  I  care- 

fully point  out  that  the  ledger  accounts  almost  always  save 
much  more  than  their  cost  of  maintenance  in  mere  con- 

venience of  looking  up  items. 
 — 

The  tornado  which  on  Sept.  26  destroyed  a  great  deal  of 
property  in  Tonawanda,  N.  Y.,  did  not  injuriously  affect 
the  high  potential  transmission  line  of  the  Niagara  Falls 
Power  Company,  across  which  it  passed.  Not  onlv  was 
(he  continuity  of  the  current  not  interrupted  for  one  sec- 

ond, but  not  even  a  single  insulator  was  destroyed, 
although  several  houses  and  barns  in  the  neighborhood 
were  blown  down  and  several  lives  were  lost.  This  is  a 
high  testimonial  to  the  strength  of  the  construction  em- 

ployed, and,  indirectly,  to  the  builders  of  the  line,  J.  G. 
White  &  Company. 

LEGAL  NOTES  AND  COMMENTS* 

Edited  by  J.  Aspinwall  Hodge,  Jr.,  and  Robert 
H.  Earnest,  of  the  New  York  Bar 

CHARTERS,  ORDINANCES,  FRANCHISES,  ETC 
ALABAMA. — Contract — Construction. — A  contract  that  com- 

plainant street  railway  company  should  construct  a  track,  and  bear 
all  expense  of  repairing  it,  and  that  defendant,  for  running  it, 
should  pay  annually  10  per  cent  of  half  the  original  cost  of  the  part 
it  used,  so  long  as  the  use  continued,  having  been  made  when  both 
parties  used  horse  cars,  does  not  contemplate  a  change  to  steam 
power,  so  that,  such  change  being  made,  requiring  a  heavier  track, 
four  times  as  expensive,  use  thereof  cannot  be  had  for  such  rent. — 
(Highland  Ave.  &  Belt  R.  Co.  vs.  Birmingham  Union  Ry.  Co. 
et  al,  23  So.  Rep.,  785.) 
DELAWARE. — Charter — Conditions — Amendment. — A  street 

railroad  charter  (Laws,  vol.  79,  c.  713)  required  the  line  to  be  com- 
pleted within  two  years  from  the  grant,  otherwise  the  charter  was 

to  become  void,  and  all  rights,  privileges  and  franchises  therein 
granted  were  to  wholly  cease.  A  supplementary  charter  (Laws, 
vol.  20,  c.  91),  passed  two  years  later,  granting  the  right  to  con- 

struct a  branch  line,  provided  that  the  corporation  should  have  all 
the  rights  and  privileges,  and  be  subject  to  all  the  duties  and 
responsibilities,  which  devolved  upon  it  with  respect  to  the  road 
constructed  and  maintained  under  the  original  charter.  Held,  that 
a  failure  to  construct  the  branch  line  within  two  years  from  the 
passage  of  the  supplementary  charter  worked  a  forfeiture  of  the 
rights  granted  by  it. — (Williamson  et  al.  vs.  Gordon  Heights  Ry. Co.,  40  Atl.  Rep.,  933.) 

ILLINOIS. — Municipal  Corporations — Powers — Negligence' — 
Evidence — Harmless  Error. 

1.  A  municipality  cannot  define  by  ordinance  what  shall  be 
negligence  of  an  electric  street  railway  company  operating  cars  on 
its  streets. 

2.  The  admission  of  an  ordinance  erroneously  attempting  to 
define  the  duties  and  degree  of  care  required  of  a  street  railway 
company  is  harmless  error,  in  an  action  for  injuries  negligently 
inflicted  by  a  car,  where  the  instructions  fully  and  clearly  set  out 
the  law  applicable,  and  the  duty  of  the  jury 

3.  Testimony  of  persons  who  were  formerly  employed  about  a 
certain  street  car,  as  to  its  defective  condition  at  times  prior  to  an 
accident  alleged  to  have  been  caused  by  such  defects,  is  admissi- 

ble, though  not  confined  to  the  precise  time  of  the  accident,  where 
the  condition  of  the  car  remained  the  same  down  to  that  time. — 
(Rockford  City  Ry.  Co.  vs.  Blake,  59  N.  E.  Rep.,  1070.) 
IOWA. — 1.  Trolley  Poles  in  Street — Petition  for  Injunction. — 

An  abutting  owner,  though  owning  the  fee  of  the  street  subject  to 
the  public  easement,  cannot  complain  of  the  erection  and  main- 

tenance of  electric  street  railway  poles  in  the  street  in  front  of 
his  premises  if  they  were  properly  placed;  this  not  being  an  addi- 

tional burden. 
2.  A  petition  alleging  that  a  trolley  pole  was  placed  in  front  of 

plaintiff's  property  without  necessity  therefor,  to  annoy  them  and 
injure  the  property;  that  it  has  depreciated  the  value  of  the  same, 
and  caused  great  damage  to  plaintiffs,  and  will  continue  to  do  so 
unless  removed;  and  that  they  have  not  been  compensated  for  the 
damages  received, — states  a  cause  of  action  for  a  removal  of  the 
pole;  ultimate  facts  being  all  that  is  necessary  to  plead. — (Snyder 
et  al.  vs.  Ft.  Madison  St.  Ry.  Co.,  75  N.  W.  Rep.,  179.) 
LOUISIANA. — Conditions  Precedent— Louisiana  Law — Mu- 

nicipal Corporations — Grants  to  Railroads — Street  Rights — Es- 
toppel. 

1.  The  "suspensive  condition,"  under  the  Louisiana  Civil  Code 
(article  2021),  is  the  equivalent  of  the  condition  precedent  at  com- mon law. 

2.  A  city  granted  to  a  railroad  company  a  right  to  enter  the 
city  at  a  certain  point,  and  to  establish  its  terminus  at  a  certain 

place  in  the  city,  with  a  further  right  to  make  certain  "exten- 
sions" "from  said  terminus."  The  ordinance  declared  that  these 

grants  were  on  condition  that  the  grantees  should  permanently 
establish  "the  terminus  of  said  road  within  the  city  limits,"  and 
maintain  the  same  during  the  existence  of  the  charter.  Held, 
that  the  terminus  here  referred  to  was  the  terminus  previously 
fixed  by  the  ordinance:  that  the  construction  of  the  terminus  at 
that  point  was  a  condition  precedent  to  the  right  to  make  the  ex- 

tensions; and  that  where  the  company  laid  tracks  on  the  streets 

over  which  it  was  authorized  to  make  the  "extensions,"  but  never 
*  Communications  relating  to  this  department  may  be  addressed  to  the 

editors,  Johnston  Building,  30  Broad  Street,  New  York. 
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constructed  or  maintained  a  terminus  at  the  point  fixed,  it  was  in 
the  power  of  the  city  to  repeal  the  ordinances  granting  such 
street  rights. 

3.  When  a  lessee  has  entered  into  possession  under  a  contract 
making  its  rights  dependent  on  a  condition  precedent,  its  posses- 

sion is  subject  to  that  condition,  and  the  lessor  will  not  be 
estopped  to  set  it  up  by  accepting  rent. — (New  Orleans  vs.  Texas 
&  P.  Ry.  Co.  et  al.,  18  Supr.  Ct.  Rep.,  875  ) 
MISSOURI. — Damages  to  Abutting  Owners — Trial — Irregular 

Verdict — Appeal — Review — Agency — Questions  for  Jury- — In- 
structions— Conclusiveness  of  Verdict. 

1.  In  an  action  for  tort  against  several  defendants  whose  lia- 
bility is  joint  and  several,  it  is  not  reversible  error  for  the  jury  to 

find  against  one  defendant,  and  for  the  verdict  to  be  silent  as  to 
the  others,  where  the  court  entered  judgment  in  favor  of  the 
others,  and  no  complaint  was  made  of  the  irregularity  on  the  mo- 

tion for  a  new  trial. 

2.  In  an  action  for  damages  for  injuries  to  plaintiff's  property 
from  change  of  street  grade  by  a  street  railway,  although  the 
contract  for  the  work  was  made  in  the  name  of  one  corporation, 
where  the  evidence  tended  to  prove  that  it  was  so  made  at  the 
instance  of  defendant  for  its  benefit,  and  the  work  was  done 
under  its  direction,  paid  for  with  its  funds,  and  the  fruits  were 
exclusively  enjoyed  by  it,  defendant  is  liable  for  the  damages 
resulting  therefrom. 

3.  Instructing  the  jury  to  disregard  general  benefits  accruing  to 

plaintiff's  property  in  common  with  other  property  in  the  same 
community,  instead  of  neighborhood  or  vicinity,  could  not  mis- 

lead the  jury  unfavorably  to  defendant  in  an  action  against  the 
street  railroad  for  changing  the  grade  of  a  street. 

4.  The  determination  of  a  jury  as  to  the  amount  of  damages 
awarded,  if  within  the  range  of  the  testimony  offered,  is  final.- — 
(Berkson  et  al.,  v.  Kansas  City  Cable  Ry.  Co.  et  al.,  45  S.  W. 
Rep.,  1 1 19.) 

MICHIGAN.— Receiver  of  Street  Railroad— Regulations- 
Rights  of  Employees. 

1.  Receivers  appointed  to  manage  and  operate  a  street  railway 
may  exercise  large  discretionary  powers  as  to  details  of  man- 

agement, and  their  judgment  in  such  matters  will  not  be  in- 
terfered with  by  the  court  appointing  them  unless  the  act  done 

is  a  manifest  abuse  of  power. 
2.  An  order  by  receivers  of  a  street  railway  company  requiring 

its  conductors  to  carry  boxes,  into  which  passengers  are  required 
to  deposit  their  fares,  and  forbidding  conductors  to  accept  money, 
is  a  proper  regulation  and  safeguard  for  the  collection  of  fares, 
and  will  not  be  set  aside,  on  petition  of  an  employee,  on  the 
ground  that  it  tends  to  hold  him  up  to  the  public  as  dishonest. 

3.  The  relation  of  an  employee  of  a  street  railway  company  in 
the  hands  of  receivers  to  the  proceeding  appointing  them  is  not 
sufficient  to  enable  him  to  bring  an  action  to  review  an  order 
made  by  them,  in  the  management  of  the  road,  claimed  to  be  un- 

reasonable and  improper. — (Morlev  et  al.  vs.  Snow,  75  N  W 

Rep..  466.") NEW  YORK,— Contracts— Use  of  Tracks  of  Other  Roads- 
Validity. 

1.  Laws  1839,  c.  218,  gave  any  railroad  company  power  to 
contract  for  the  use  of  the  tracks  of  another  company. 
This  act  was  amended  and  re-enacted  in  Railroad  Law 

1890,  sec.  78  (Laws'  1890,  c.  565),  which  provided  that 
any  railroad  corporation  in  this  State  might  contract  with 
any  other  such  corporation  for  the  use  of  their  respec- 

tive roads  or  routes,  or  any  part  thereof,  and  thereafter  use 
the  same  as  prescribed  in  the  contract.  Laws  1884,  c.  252,  sec.  15, 
authorized  any  street  surface  railroad  corporation  to  lease  or 
transfer  to  any  other  such  company  the  right  to  use  any  portion 
of  its  tracks,  except  companies  owning  or  operating  parallel  roads 
in  cities  of  over  300,000  population,  but  did  not  repeal  chapter  218, 
laws  1839,  supra.  Const.  1874,  art.  3,  sec.  18,  provided  that  no  law 
should  authorize  the  construction  or  operation  of  a  street  railroad, 
except  on  condition  that  the  consent  of  property  owners  or  of  the 
Supreme  Court  be  first  obtained,  which  provision  was  re-enacted 
in  the  same  language  in  Const.  1894,  art.  3,  sec.  18.  Held,  that 
the  constitutional  inhibition  was  prospective  in  effect,  and  did  not 
affect  the  act  of  1839;  and,  that  act  not  being  repealed  by  chapter 
252,  Laws  1884,  a  street  railroad  company  incorporated  prior  to 
the  enactment  of  Const.  1874  might  legally  contract  for  the  use  of 
the  tracks  of  another  company  without  first  obtaining  the  consent 
of  abutting  owners  or  of  the  Supreme  Court. 

2.  Same — Statutes — Repeal. — Laws  1839,  c.  218,  granting  to  any railroad  corporation  the  right  to  contract  with  any  other  railroad 
company  for  the  joint  use  of  their  respective  tracks,  and  thereafter 
use  the  same  as  prescribed  in  the  contract,  was  substantially  re- 
enacted  as  a  part  of  Railroad  Law  1890,  sec.  78  (Laws  1890,  c.  ̂ 65), 

and  by  section  180  of  that  act  was  repealed.    Held,  that  the  pro 
visions  of  the  two  acts  being  substantially  the  same,  sec.  78  of  the 
railroad  law  must  be  construed  as  a  continuation  of  the  act  of  1839, 
and  not  as  a  re-enactment  thereof,  notwithstanding  the  repeal. 

3.  Same — Vested  Rights. — But,  even  if  such  re-enactment  was 
not  a  continuation  of  the  prior  statute,  the  right  acquired  thereby, 
by  a  railroad  company  incorporated  prior  to  its  repeal,  was  a 
vested  right,  pertaining  to  its  franchise,  and  was  not  affected  by 
such  repeal,  since  Railroad  Law  1890,  c.  565,  sec.  181,  provided 
that  any  accrued  or  vested  right  should  not  be  affected  or  impaired 
thereby,  but  might  be  enforced  to  the  same  extent  as  if  such  law 
had  not  been  repealed. 

4.  Same. — Railroad  Law  1890,  sec.  78  (Laws  1890,  c.  565),  pro- 
viding that  any  railroad  corporation  in  the  State  may  contract  with 

any  other  such  corporation  for  the  use  of  their  respective  roads, 
and  thereafter  use  the  same  under  the  contract,  applies  to  street 
surface  companies. — (Rody  vs.  Brooklyn  Heights  R.  Co.  et  al. ; 
Schmidt  vs.  Brooklyn  City  &  N.  R.  Co.  et  al.,  52  N.  Y.  Suppl  885, 
affirmed  52  N.  Y.  Suppl.,  1025.) 
NEW  YORK. — Charter — Amendment  by  General  Law. 
[.  Under  Const,  art.  8,  sec.  1,  reserving  to  legislatures  the  power 

to  alter  stautes  creating  corporations,  Laws  1890,  c.  565,  sec.  100, 
providing  that  any  street  surface  railroad  may  operate  its  road  by 
any  power  except  locomotive  steam  power,  and  sec.  90,  subjecting 
every  existing  street  surface  railroad  to  such  provision,  apply  to  a 
former  special  act  of  incorporation  authorizing  a  street  surface 
railroad  to  operate  by  dummy  engines. 

2.  Same  —  Operation  —  Power — Kinetic  Motors.  —  A  kinetic 
motor,  operated  by  steam,  generated  from  water  heated  in  a  sta- 

tionary boiler,  and  transferred  to  a  leservoir  under  the  car  and 
the  motor,  and  kept  from  cooling  by  a  slow  hard  coal  fire  beneath 
the  reservoir,  is  not  the  locomotive  steam  power  contemplated  by 
Laws  1890,  c.  565,  sec.  100,  providing  that  a  street  surface  railway 
may  operate  its  road  by  any  power  excepting  locomotive  steam 

power. 3.  Same.— The  fact  that  a  kinetic  motor  is  still  in  its  experi- 
mental stages,  or  that  the  company  operating  a  street  railroad 

company  is  controlled  by  persons  interested  in  the  motor  system, 
is  no  ground  for  the  railroad  commissioners  to  withhold  consent 
for  the  operation  of  the  street  railroad  with  such  motors. 

4.  Same — Railroad  Commissioners — Review  of  Decisions. — -The 
action  of  the  board  of  railroad  commissioners  in  determining  the 
right  of  a  street  surface  railroad  to  operate  its  road  with  kinetic 
motors,  based  on  a  public  trial,  of  which  due  notice  to  parties 
interested  was  given,  and  in  which  witnesses  were  examined, 
counsel  heard  on  both  sides,  and  judgment  was  pronounced,  as 
provided  by  Laws  1890,  c.  565,  art.  6,  making  it  a  tribunal  to  hear 
such  matter,  is  judicial  in  its  nature,  and  is  reviewable  by  the 
Supreme  Court  on  certiorari. — (People  ex  rel,  Babylon  R.  R.,  vs. 
Board  of  Railroad  Com'rs.  of  State  of  New  York  et  al.,  52  N.  Y. 
Suppl.,  908.) 
NEW  YORK. — Nuisance — Injunction — Special  Damages. 
1.  An  owner  of  premises  abutting  upon  a  city  street,  and  who 

has  no  interest  in  the  street  except  an  easement  of  passage,  cannot, 
in  the  entire  absence  of  proof  of  any  special  damage  whatever, 
maintain  an  action  to  restrain  a  nuisance  consisting  in  the  un- 

authorized operation  of  surface  cars  through  the  street. 
2.  Same — Evidence. 
But  proof  of  special  damage,  however  slight,  would  in  such  a 

case  suffice. 

3.  Same. Even  if  special  damage  were  shown,  it  would  still  be  within  the 
discretion  of  the  court  to  allow  a  reasonable  time  to  obtain  the 
requisite  consents. — (Black  vs.  Brooklyn  Heights  R.  Co.,  53  N.  Y. 
Suppl..  312.) 
PENNSYLVANIA.— Turnpikes— Release  of  Franchises— Es- 

toppel in  Paris — Judgments — Conclusiveness. 
1.  Act  April  5.  1870,  authorizing  the  city  of  Philadelphia  to 

grade  and  pave  a  street  as  soon  as  a  turnpike  company  had  re- 
leased its  interest  in  the  portion  of  its  road  occupying  the  street, 

empowers  such  company  to  release  both  its  charter  right  to 
operate  a  turnpike  thereon,  and  the  right  to  maintain  thereon  a 
street  railway  which  it  had  acquired  by  purchase. 

2.  A  turnpike  company,  authorized  so  to  do,  purchased  a  street 
railroad  and  its  franchises,  and  removed  it  from  a  street  on  which 
it  had  been  operated,  a  portion  of  which  street  was  occupied  by 
the  turnpike.  The  company  then  executed  a  release  to  the  city, 
reciting  that,  for  the  purpose  of  enabling  the  city  to  have  absolute 
control  of  said  street,  it  released  and  quit-claimed  all  of  its  road 
lying  thereon  within  the  city  limits,  and  all  title,  interest,  and  cor- 

porate privileges  therein,  so  that  it  should  thereafter  exercise  no 
control  over  any  portion  of  it.  Held,  that  the  release  relinquished 
both  the  turnpike  and  the  street  railway  privilege. 

3.  Where  a  street  railroad  company,  having  the  option  to  sur- 
render its  right  to  maintain  a  railroad  on  its  street,  either  tern- 
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porarily  or  permanently,  made  such  surrender,  and  remained  silent 
as  to  the  character  thereof  for  28  years,  and  permitted  the  city  to 
improve  the  street,  and  grant  a  franchise  to  operate  a  street  rail- 

way thereon  to  another  company,  and  such  other  company  built  its 
road  at  a  great  expense,  it  was  estopped  from  claiming  that  the 
surrender  was  not  permanent. — (West  Phila.  Pass.  Ry.  Co.  et  al. 
vs.  Philadelphia  &  W.  Turnpike  Road  Co.,  40  Atl.  Rep.,  787.) 

PENNSYLVANIA.  —  Franchises — Forfeiture — Constitutional 
Law — Judgment  in  Condemnation  Proceedings — Effect. 

1.  Forfeiture  of  a  corporate  franchise  can  only  be  declared  in  a 
direct  proceeding  by  quo  warranto  by  the  commonwealth. 

2.  By  Const,  art.  16,  sec.  1,  "all  existing  charters  or  grants  of 
special  or  exclusive  privileges  under  which  a  bona-fide  organiza- 

tion shall  not  have  taken  place  and  business  been  commenced  in 
good  faith  at  the  time  of  the  adoption  of  this  constitution  shall 

thereafter  have  no  validity."  Held,  that  an  active  existing  cor- 
poration, fully  organized  and  doing  business  in  good  faith  at  the 

time  of  the  adoption  of  the  constitution,  did  not  incur  the  penalty 
of  forfeiture  by  a  failure  to  exercise  a  privilege  subsequently  added 
to  those  with  which  it  was  originally  clothed. 

3.  In  a  proceeding  to  condemn  a  right  of  way  over  defendant's 
turnpike  by  a  street  car  company,  it  is  no  objection  to  the  right  of 
defendant  to  question  the  authority  of  the  railway  company  to 
make  its  track  on  the  turnpike  that  the  question  would  involve  the 

forfeiture  of  the  railroad  company's  charter,  which  could  not  be 
considered  in  a  collateral  proceeding. — (In  Re.  Philadelphia  &  M. 
Ry.  Co.,  40  Atl.  Rep.,  967.) 

TEXAS.  —  Municipal  Corporations  —  Improvements  —  Assess- 
ments— Persons  Liable — Constitutional  Law — Obligation  of  Con- 

tracts. 
1.  Under  Houston  City  charter,  sec.  23a,  providing  that  the 

costs  of  a  street  improvement  shall  be  a  charge  against  abutters, 
and  that  a  street  railway  company  shall  be  liable  for  costs  of  pav- 

ing between  the  rails  and  for  six  inches  on  each  side,  such  com- 
pany is  liable  for  paving  to  the  extent  stated,  notwithstanding  a 

resolution  of  the  city  council  providing  that  the  cost  of  the  im- 
provements shall  be  wholly  defrayed  by  the  abutters  as  provided 

in  sec.  23a,  the  resolution  referring  to  the  cost  of  the  portion  to  be 
paid  for  by  the  abutters. 

2.  Houston  City  Charter,  sec.  23a,  providing  for  street  improve- 
ments at  the  cost  of  abutters,  does  not  violate  Const.  1895,  art.  3, 

sec.  48,  which  provides  that  the  legislature  cannot  levy  taxes  or 
impose  burdens  except  to  raise  revenue  for  the  administration  of 
the  government,  this  provision  not  referring  to  the  action  of  the 
legislature  conferring  authority  on  a  municipal  corporation  to 
levy  taxes. 

3.  Under  Const.  1895,  art.  1,  sec.  17,  providing  that  no  irrevoca- 
ble or  uncontrollable  grant  of  special  immunities  shall  be  made, 

but  all  privileges  and  franchises  created  under  the  authority  of  the 
legislature  shall  be  subject  to  its  control,  the  legislature  had  the 
right  to  amend  Houston  City  charter  so  that  a  street  car  company 
became  liable  for  the  cost  of  paving  six  inches  on  each  side  of  its 
tracks  in  addition  to  its  former  liability  of  paving  between  the 
rails,  and  such  law  was  not  unconstitutional  as  impairing  the  obli- 

gation of  a  contract  in  reference  to  a  prior  mortgage  executed 
while  the  constitutional  provision  was  in  force. 

4.  Under  Houston  City  charter,  sec.  23c,  requiring  the  city  en- 
gineer to  prepare  a  roll  showing  the  number  of  lots  or  blocks 

fronting  on  a  street  to  be  improved,  the  names  of  the  owners,  the 
number  of  feet  frontage  of  such  lot  or  block,  and  the  proportionate 
cost,  and  the  total  cost  to  be  borne  by  each;  and  sec.  23c  providing 
that  delinquent  assessments  for  such  improvement  shall  bear  8  per 
cent  interest— a  street  car  company  is  not  excused  from  being placed  on  the  roll,  and  from  paying  8  per  cent  interest  by  reason 
of  its  not  being  mentioned  among  the  items  of  property  to  be 
placed  on  the  roll  of  ownership,  and  because  a  part  of  the  descrip- tion required  to  be  given  could  not  be  made  to  reply  to  it.— (Stor- 
ne  vs.  Houston  City  St.  Ry.  Co.  et  al.,  46  S.  W.  Rep.,  796.) 
WISCONSIN.— Street  Railroads— Municipal  Regulations. 1.  An  ordinance  requiring  a  street  railroad  charging  5  cent  fares to  sell  6  tickets  for  25  cents,  or  25  tickets  for  $1,  is  unreasonable 

when  the  road  is  only  making  yearly  net  earnings  of  3.3  per  cent to  4.5  per  cent  on  its  bona-fide  investment,  and  paying  5  per  cent interest  on  its  bonds,  in  a  city  where  the  current  rate  of  interest on  first  mortgage  real  estate  security  is  6  per  cent.  Such  an  ordi- 
nance is  void,  under  the  fourteenth  amendment,  as  depriving  the company  of  its  property  without  due  process  of  law. 2.  Same— Reasonableness  of  Ordinances. 

The^power  of  a  municipality  to  regulate  street  railroad  fares  is subject  to  the  imitations  (1)  that  there  is  reasonable  need  on  the part  of  the  public,  considering  the  nature  and  extent  of  the  service of  lower  rates  and  better  terms  than  those  existing;  (2)  that  the rates  and  terms  fixed  by  the  ordinance  are  not  clearly  unreason- able m  view  of  all  the  conditions.— (Milwaukee  Elec  Rv  L  Co 
vs.  City  of  Milwaukee;  Central  Trust  Co.  of  N.  Y.  vs.  Same  87 Fed.  Rep.,  577.)  

c'  °' 

LIABILITY  FOR  NEGLIGENCE 

COLORADO.  —  Nonsuit  —  Negligence  —  Carriers  —  Injury 
to  Passenger  —  Alighting  from  Moving  Car  —  Appeal  —  Review. 

1.  A  nonsuit  should  be  granted  where  the  evidence,  in  the  most 
favorable  light  for  plaintiff  in  which  the  jury  would  be  at  liberty 
to  view  it,  would  not  justify  a  verdict  for  him. 

2.  Plaintiff,  in  an  action  for  damages  for  personal  injuries 
caused  by  negligence  of  defendant,  must  first  make  out  a  prima 
facie  case,  and  if  he  fails,  or  should  affirmatively  show  that  the 
proximate  cause  of  the  injury  was  his  own  lack  of  prudence,  the 
action  cannot  be  maintained  as  a  matter  of  law. 

3.  Plaintiff  fell  from  the  lower  step  of  a  moving  car,  rolled  un- 
der the  step,  and  was  injured  by  a  bolt  that  supported  the  step 

and  was  underneath  it.  Held,  that  the  evidence  did  not  show 
negligence  in  the  construction  of  the  car. 

4.  Whether  the  act  of  alighting  from  a  moving  car  is  negligent 
is  a  question  of  fact,  unless  attendant  circumstances,  such  as  the 
speed  of  the  car  or  the  fact  that  the  passenger  is  heavily  incum- 

bered, clearly  stamp  the  act  as  negligent. 
5.  Plaintiff  attempted  to  alight  from  a  slowly  moving  car,  and 

was  seized  by  the  conductor,  and  this,  he  testified,  caused  him  to 
fall  and  roll  under  the  car,  where  he  was  injured.  Held,  that  it 
was  error  to  order  a  nonsuit. — Potter  v.  Denver  Consol.  Tramway 
Co.,  53  Pac.  Rep.,  391. 
COLORADO.— Injury  to  Minor  in  Street  Car— Negligence- 

Question  for  Jury — Evidence. 
1.  The  negligence  of  a  13-year-old  boy  of  average  intelligence, 

alighting  from  a  moving  street  car,  is,  when  the  facts  would  have 
conclusively  shown  negligence  had  he  been  an  adult,  a  question  for 
the  jury. 

2.  A  street-car  company  is  charged  with  the  negligence  of  its 
motorman  in  allowing  a  13-year-old  boy  to  ride  upon  his  car  and 
alight  therefrom  when  in  motion,  without  endeavoring  to  re- 

strain him  from  such  act. 
3.  A  13-year-old  boy  of  average  intelligence,  warned  of  the 

danger  of  alighting  from  a  moving  street  car,  is  guilty  of  negli- 
gence in  so  doing. 

4.  In  an  action  for  injury  to  a  boy  in  alighting  from  a  street 
car,  evidence  was  given  that  soon  after  the  injury  he  stated  that 
he  was  to  blame  for  it.  He  testified  that  he  was  under  the  in- 

fluence of  drugs  at  the  time  the  statement  was  claimed  to  have 
been  made.  Held,  that  evidence  offered  to  contradict  his  state- 

ment regarding  the  drugs  was  competent. — (Pueblo  Electric  St. 
Ry.  Co.  v.  Sherman,  53  Pac.  Rep.,  322.) 
DELAWARE.  —  Negligence — Contributory  Negligence — Evi- 

dence— Burden  of  Proof — Opinions — Witnesses — Province  of  Jury 
— Death — Damages. 

1.  What  would  be  a  reasonable  rate  of  speed  for  an  electric  car 
in  a  city  cannot  be  shown  by  an  ordinance  of  the  city  fixing  the 
rate  of  speed  for  steam  cars,  for  vehicles  drawn  by  horses,  and  for 
horseback  riders. 

2.  For  purposes  of  impeachment,  a  member  of  a  coroner's  jury 
may  testify  as  to  his  recollection  of  the  testimony  of  a'  witness  at the  inquest. 

3.  A  locomotive  engineer  of  14  years'  experience,  who  is  familial with  the  effect  of  sand  on  a  railroad  track,  is  acquainted  with  the 
tracks  in  question,  has  frequently  ridden  on  electric  cars,  and  who 
knows  something  about  them,  through  having  made  them  and 
electricity  a  study,  may  testify  as  to  whether  an  electric  car  may  be 
stopped  more  quickly  by  the  application  of  sand  than  without  sand, 
nothwithstanding  he  has  never  operated  an  electric  car. 

4.  Within  the  lines  of  a  track  of  a  street  railway  on  a  highway, 
the  rights  of  the  company  are  superior  to  those  of  other  users. 

5.  All  parties  using  a  highway  must  exercise  reasonable  care  to 
prevent  accidents,  and  the  degree  of  such  care  is  in  proportion  to 
the  danger  accompanying  the  particular  use  in  each  case. 

6.  Contributory  negligence  on  the  part  of  plaintiff  will  relieve 
defendant  of  liability  for  negligence. 

7.  Where  there  has  been  mutual  negligence,  and  the  negligence 
of  each  party  was  the  proximate  cause  of  the  injury,  an  action  for 
such  injury  cannot  be  sustained. 

8.  A  plaintiff  guilty  of  negligence  may  recover  for  an  injury 
caused  by  defendant's  negligence  if  such  injury  was  proximately 
caused  by  the  failure  of  defendant,  after  becoming  aware  of  plain- 

tiff's danger,  to  use  ordinary  care  to  prevent  the  threatened  injury. 9.  In  an  action  for  damages,  the  question  of  negligence  is  for 
the  determination  of  the  jury. 

10.  The  burden  of  proving  negligence  rests  on  plaintiff  in  an 
action  for  damages  alleged  to  have  been  caused  by  negligence  of 
defendant. 

it.  Where  it  is  impossible  for  the  jury  to  reconcile  conflicting 
evidence,  they  should  give  credit  to  testimony  which  in  their  esti- 

mation is  most  worthy  of  belief;  taking  into  consideration  the  in- 
telligence, apparent  truthfulness,  bias,  or  impartiality  of  the  wit- 

ness, his  manner  and  conduct  while  testifying,  and  his  opportunity 
of  getting  correct  information. 



i 

November,  1898.] STREET  RAILWAY  JOURNAL. 735 

12.  The  measure  of  damages  in  an  action  for  the  loss  of  life  is 
such  a  sum  as  deceased  would  probably  have  earned  in  his  business 
during  the  remainder  of  his  life,  and  which  would  have  gone  to 
his  next  of  kin;  taking  into  consideration  the  age  of  deceased,  his 
ability,  disposition  to  labor,  and  habits  of  living  and  expenditure. — 
(.Maxwell  vs.  Wilmington  City  Ry.  Co.,  40  Atl.  Rep.,  945.) 
DELAWARE.  —  Collision— Negligence— Contributory  Negli- 

gence— Damages. 
r.  The  right  of  a  street  railway  company  within  the  lines  covered 

by  its  tracks  is  superior  to  that  of  other  users  of  the  street. 
2.  It  is  the  duty  of  a  street  railway  company  to  provide  compe- 

tent servants,  and  to  use  reasonable  care  in  operating  its  cars, 
slowing  up  or  stopping  them,  if  need  be,  when  danger  is  imminent. 

3.  It  is  the  duty  of  people  using  the  highway  in  common  with  a 
street  railway  company  to  use  reasonable  care,  stopping,  and,  if 
need  be,  turning  out  and  keeping  off  the  tracks  in  the  presence  of 
danger. 

4.  What  acts  of  precaution  are  necessary  by  persons  who 
cross  electric  street  railways  must  depend  on  the  circumstances  of 
each  case,  although  persons  crossing  a  highway  on  which  cars  are 
run  at  a  high  rate  of  speed  and  close  together,  or  where  the  view 
is  obstructed,  or  in  a  neighborhood  where  there  is  much  noise  and 
confusion,  are  required  to  exercise  greater  care  than  where  the 
contrary  facts  are  true. 

5.  A  street  railway  company  is  held  to  greater  caution  in  the 
densely  populated  portions  of  a  city  than  in  the  less  obstructed 
streets  in  the  suburban  parts, 

6.  Where  there  is  contributory  negligence,  the  proportion  of 
negligence  to  be  attributed  to  each  party  will  not  be  measured. 

7.  In  an  action  for  injuries  to  a  horse  and  other  personal  prop- 
erty, caused  by  a  collision  with  a  street  car,  the  measure  of  dam- 
ages is  the  actual  injury  to  the  property,  besides  compensation  for 

the  loss  of  its  use  and  expenses  incurred  111  doctoring  the  horse. — 
(Brown  vs.  Wilmington  City  Ry.  Co.,  40  Atl.  Rep.,  930.) 

ILLINOIS.— Trial— Request  for  Verdict— Waiver— Negligence 
—Instructions — Appeal — Record. 

1.  A  party's  request  for  an  instruction  to  find  for  him  comes  too 
late  after  other  requests  by  him  for  instructions  have  been  granted. 

2.  An  instruction  to  find  for  plaintiff  if  her  intestate  lost  her 

life  through  defendant's  negligence  "while  in  the  exercise  of  ordi- 
nary care  for  her  safety,  and  without  fault  or  negligence  on  her 

part,"  is  not  erroneous  as  causing  the  jury  to  believe  that  it  was 
incumbent  on  decedent  to  exercise  care  only  at  the  immediate  time 
of  the  accident. 

3.  An  instruction  to  assess  compensatory  damages  for  negli- 
gence "not  exceeding  the  sum  claimed  in  the  declaration"  is 

proper. 4.  The  judgment  of  the  appellate  court,  reciting  that  it  had 
examined  all  matters  assigned  for  error,  conclusively  shows  that 
it  considered  an  assignment  alleging  that  the  damages  were  ex- 

cessive, though  its  opinion  asserts  the  contrary,  as  the  opinion  is 
no  part  of  the  record. — (Calumet  Electric  St.  Ry.  Co.  v.  Van  Pelt. 
50  N.       Rep.,  67R.) 

LIST  OF  STREET  RAILWAY  COMPANIES  IN  THE  UNITED  STATES  IN  THE  HANDS  OF  RECEIVERS 

Name  of  Company. 
Miles 

of 
Track. 

o  rt 

Akron  (O.)  St.  Ry.  and  Illuminating  Co  
Asheville  (N.  C.)  Street  R.  R.  Co  
Austin  (Tex.)  Rapid  Transit  Ry.  Co  
Columbia  and  Maryland  Ry.  Co.,  Baltimore  
Highland  Avenue  &  Belt  R.  R.  Co.,  Birmingham,  Al 
Braddock  ( Pa. )  Electric  Passenger  Ry.  Co  
Brooklyn  Elevated  R.  R.  Co  
Kings  County  Elevated  Ry.  Co..  Brooklyn  
Charleston  (W.  Va. )  St.  Ry.  Co  
Calumet  Electric  Street  Ry.  Co.,  Chicago:   
Metropolitan  West  Side  Elevated  R.  R.,  Chicago. . 
Columbus  (O.)  Central  Ry.  Co  
Defiance  (O. )  Light  and  R.  R.  Co  
Denver  (Col.)  Lakewood  and  Golden  R.  R.  Co.  .  . 
Dubuque  (la.)  Light  and  Traction  Co   
Duluth  (Minn.)  Street  Ry.  Co  
Fort  Wayne  (Ind.)  Consolidated  Ry.  Co  
Galveston  (Tex. )  City  R.  R.  Co  
Great  Falls  (Mont.)  Street  Ry.  Co  
Fox  River  Electric  Ry.  Co.,  Green  Bay,  Wis  
Harvey  (111.)  Transit  Co  
Jackson  (Mich.)  Street  Ry.  Co  
Pennsylvania  Traction  Co.,  Lancaster,  Pa  
City  Electric  Ry.  Co.,  La  Salle,  111  
Lawrence  (Kan.)  Transportation  Co  
Lincoln  (111.)  Electric  Street  Ry.  Co  
Lock  Haven  ( Pa. )  Traction  Co  
Logansport  (Ind.)  Ry.  Co  
New  Albany  ( Ind. )  Ry.  Co   
Newark  (O.)  and  Granville  Electric  Street  Ry.  Co.  . 
New  Paltz  (NY.)  and  Walkill  Valley  R.  R.  Co  
Ogden  Electric  Ry.  Co.,  Ogden  City,  Utah  
Lake  Ontario  and  Riverside  Ry.  Co.,  Oswego,  N.  Y. 
Ottawa  (111.)  Street  Ry.  Co  
Pasadena  (Cal. )  and  Mt.  Wilson  Ry.  Co  
Paterson  (N.  J.)  Central  Electric  R.  R.  Co  
Petersburg  (Va. )  Electric  Ry.  Co  
East  Side  Ry.  Co.,  Portland,  Ore  
Radford  (Va.)  St.  Ry.  Co  
Atlantic  Highlands,  Red  Bank  and  Long  Branch  ) 

Electric  Ry.  Co.,  Red  Bank,  N.  J  \ 
Roanoke  (Va.)  Street  Ry.  Co  
Union  Traction  Co.,  Rutherford,  N.J  
People's  R.  R.  Co.,  St.  Louis,  Mo  
West  End  Street  Car  Co.,  San  Antonio,  Tex  
Alamo  Heights  Ry.  Co.,  San  Antonio,  Tex  
Sandusky  (O.)  St.  Ry  Co  
San  Jose  (Cal.)  R.  R.  Co  
Seattle  (Wash. )  City  Ry  Co  
Front  vStreet  Cable  Ry.  Co.,  Seattle,  Wash  
Ossining  Electric  Ry.  Co.,  Sing  Sing,  N.  Y  
Syracuse  (N.  Y. )  and  East  Side  Street  Ry.  Co  
Consumers'  Elec.  Light  and  St.  R.R.  Co.,  Tampa,  Fla. Terre  Haute  (Ind.)  Electric  Ry.  Co  
Belt  Ry.  Co.,  Washington,  D.  C  
Superior  Rapid  Transit  Ry.  Co.,  West  Superior,  Wis. 
Zanesville  (o-)  Ry.  and  Electric  Co  
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Date  of Receivership. 

Jan.,  1898 
Mar.,  1895 

Jan.',  1898 Apr.,  1897 
Oct.,  1898 Mar.,  1897 

Aug.,  1896 
Apr.,  1897 
Jan.,  1897 

Dec,  1894 

Aug.,  1898 

ISept.,  1S96 
Oct.,  1897 

Jan.,  1898 Jan.,  1895 

Nov.,  1S96 
Nov.',  1896 

Sept.,  1897 
June,  1895 Mar.,  1894 

Apr.,  1896 Aug.,  1898 Mar.,  1898 
Oct..  1S96 

Jan.,  1898 

Jan.,  1898 
Apr.,  189S 

May,  1898 
Feb.,  189S 
Feb.,  1898 Mar.,  1S97 

Aug.,  1S9S Mar.,  1897 

Jan.,  1897 

May,  1898 Aug,.  1897 Oct.,  1897 

Sept.,  1896 
Jan.,  1896 
Jan.,  1898 

Funded 
Debt. 

$1,185,000 

300,000 

343>ooo 

a  6,000,000 

41,000 
14,333,000 
10,964,550 

[0,000 

3,000,000 15,000,000 
1,500,000 100,000 

627,000 

385,000 
2,000,000 
1,800,000 
1,075,000 
246, 500 

130,000 1 15,000 

150,000 1,247,800 

25,000 

50,000 
250,000 

230,000 
150,000 150,000 

337.000 

7", 000 

46,000 
50,000 300,000 

7,000 
350,000 590,000 

200,000 
100,000 

500,000 

75.5oo 350,000 
443,000 

Gross 

Receipts.' $210,247 

645 

1,694,358 

756,319 b  144,995 

219,927 
215,299 

26,091 

Name  of 
Receiver. 

100,000 

250,000 

900,000 

490,000 

2  50,000 

175,000 

Geo.  W.  Crouse,  A.  O.  Beebe 

J.  E.  Rankine I.  H.  Evans 
Nicholas  P.  Bond 
Philip  Campbell 
A.  L.  Sailor,  W.  M.  Brown 
Frederick  Uhlmann 
Jas.  H.  Frothingham 
C.  B.  Couch 

John  McNulta Dickinson  MacAllister 
Geo.  H.  Worthington 
W.  R.  Faben 
W.  W.  Borst 
Horace  Torbert 

L.  Mendenhall 

J.  H.  Bass R.  B.  Baer 
W.  D.  Dickinsou 
M.  Joannes,  T.  W.  Spence 
Chicago  Title  &  Trust  Co 
W.  A.  Foote 
W.  B.  Given 

Jarvis  R.  Burrows 
Wm.  H.  Traner 
W.  B.  Given 
D.  D.  Fickle 

John  MacLeod 
J.  F.  Lingafelter 
Jas.  G.  Graham Louis  W.  Hess 
F.  H.  Tidman 
L.  W.  Hess 
J.  S.  Torrance Wm.  Barbour,  Chas.  Curie 
W.  P.  McRae 
C.  H.  Prescott G.  T.  Kearsley 

J,  E.  Degnan David  W.  Flickwir 
Wm.  N.  Johnson 
F.  B.  Browuell 

J.  H.  Clark 
W.  H.  Hume 

  I  Clark  Rude 
  Jas.  Findlay,  H.  B.  Alvord   W.  A.  Underwood 

  I  O.  D.  Colvin 

20,019  John  V.  Cockroft 
34,810    G.  D.  Chapman,  M.  J.  Myers Chester  W.  Chapin Joshua  Jump 

W.  K.  Schoepf 

S.  T.  Norvell W.  Christy 

198,770 

I7,28S 

26,895 

21,099 

14,001 

41,160 

U,772 

0:76,686 

7L983 

92,370 

46,461 
Funded  Debt,  total, 

*  For  latest  year  obtainable.       a  Authorized.      b  Seven  months.       c  Approximate. 
3,996,350.    Funded  Debt,  Elevated  Railways,  $40,297,550.    Funded  Debt,  Surface  Railways,  $26,698,800, 
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Willans  Engines  for  Electric  Traction 

BY  A.  LAZENBY 

Among  the  many  questions  which  the  rapid  strides  made  by 
electric  traction  in  England  recently  have  brought  to  the  front  is 
that  of  the  choice  of  engines  for  driving  the  generators,  and  it  is 
only  natural  that  these  should  be  sought  among  the  types  which 
have  done  good  service  in  electric  lighting  stations.  But  the 
almost  universal  practice  in  England  of  using  high-speed  engines 
directly  coupled  to  their  dynamos  is  so  different  from  the  lines 
upon  which  American  engine  building  has  developed,  and  it  has 
become  so  customary  to  regard  America  as  the  home  of  the  trac- 

tion industry,  that  any  departure  from  the  methods  practised 
there  have  been  viewed  with  suspicion  in  many  quarters,  and 
various  objections  have  been  alleged  against  high-speed  engines, 
by  advocates  of  the  older  system.  It  has  been  stated  that  they 
would  never  stand  the  heavy  work,  that  they  would  not  govern, 
would  always  be  breaking  down,  and  were  wasteful  These  are 
the  principal  charges  made  against  them,  and  especially  against 
one  of  the  most  extensively  used — the  Willans  central-valve  en- 

gine— but  experience  with  this  type,  at  any  rate,  has  proved  to  be 
unfounded,  as  it  has  worked  most  successfully  in  the  stations 
where  it  has  been  put  down,  and  bids  fair  to  come  into  as  general 
use  for  tramway  work  as  it  has  done  for  lighting,  for  which  en- 

gines to  the  extent  of  over  80,000  h.p.  have  been  supplied,  while 
the  total  power  in  use  for  all  purposes  exceeds  215,000  h.p. 

Small  as  is  the  electric  tramway  industry  in  England  and  on  the 
Continent  at  the  present  time,  a  large  proportion  of  the  work  is 
being  done  by  this  type  of  engine;  more  than  6000  h.p.  is  in  use 
and  on  order,  although  almost  the  whole  of  the  demand  has 
sprung  up  within  the  last  two  years.  The  first  tramway  plant  with 
these  engines  was  put  down  in  1893  at  Hobart,  Tasmania,  three 
engines  of  200  h.p.  being  supplied.  They  have  run  the  line  con- 

tinuously ever  since  with  complete  satisfaction,  and  so  perfectly 
have  they  met  the  conditions  that  no  lepairs  have  yet  been  neces- 

sary.  The  next  was  an  installation  of  three  engines  of  170  h.p.  for 
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the  Dublin  trams,  which  have  now  been  at  work  for  about  two 
and  one-half  years.  They  have  also  worked  without  hitch  the 
whole  time,  but,  being  coupled  to  dynamos  of  about  twice  their 
capacity,  they  have  naturally  had  to  run  under  very  adverse  con- 

ditions, and  this  circumstance  is  principally  responsible  for  the 
leport,  which  has  naturally  been  made  the  most  of  by  advocates 
of  other  systems,  that  high-speed  engines  would  not  govern,  the 
real  reason  being  that  they  were  grievously  overloaded.  The  City 
and  South  London  Railway  has  one  engine  of  240  h.p.  running  in 
parallel  with  several  slow-speed  vertical  rope  driving  engines,  and 
its  quick  response  to  the  governor  was  at  first  the  cause  of  some 
difficulty,  for,  when  the  load  suddenly  increased,  it  used  to  take 
it  up,  in  advance  of  the  others,  with  the  result  that  the  interrupters 
were  constantly  being  thrown  out.  This  difficulty  has  been  met 
by  setting  them  for  a  50  per  cent  overload,  since  when  there  has 
been  no  trouble.  There  are  also  installations  varying  from  200  to 
700  h.p.  at  Hartlepool,  Paris,  and  Liege,  at  which  last  place  gov- 
cring  guarantees  rivaling  those  often  stipulated  for  in  America 
were  demanded  and  have  been  successfully  kept,  the  authorities 
having  expressed  great  satisfaction  at  the  performance  of  the 
engines. 

Latterly  the  demand  has  been  for  larger  engines,  owing  to  the 
activity  among  municipal  authorities;  one  engine  of  1500  h.p.,  run- 

ning at  200  r.p.m,  has  already  been  ordered  by  the  Liverpool 
Corporation,  and  several  more  are  in  contemplation,  including 
one  of  2400  h.p.  The  Bradford  Corporation  is  also  putting  down 
two  engines  of  700  h.p.  running  at  300  r.p.m. 

It  is  not  proposed  here  to  give  a  detailed  description  of  the 
Willans  engine,  the  principle  and  construction  of  which  aie  well 
known,  but  rather  to  offer  some  remarks  on  its  particular  qualifi- 

cations for  traction  work. 

Economy. — Mr.  Willans's  historic  experiments  have  placed  the 
Willans  engine  beyond  doubt  on  an  equality  with  the  most  eco- 

nomical types  of  engine  in  existence,  and  prolonged  experience 
in  commercial  central  stations  has  confirmed  the  results  of  the 
testing  room.  This  economy  is  principally  due  to  three  things — 
the  short  steam  passages,  the  perfect  system  of  drainage,  and  the 
small  range  of  temperature  in  each  cylinder.  In  many  engines  it 
is  impossible  to  avoid  long  passages,  but  in  the  Willans  the  pas- 

sages of  the  steam  are  reduced  to  the  smallest  possible  limits  ow- 
ing to  the  use  of  the  central  valve  arrangement,  the  only  engine  to 

compare  with  it  being  probably  the  Corliss. 
Drainage. — The  best-drained  double-acting  engines  are  probably 

horizontal  engines  with  separate  Corliss,  or  similar,  exhaust  valves 
beneath  the  cylinder.  The  water  lying  on  or  draining  down  toward 
the  cylinder  bottom  is  pushed  along  by  the  piston  until  it  reaches 
the  exhaust  port,  but  unfortunately  only  just  before  the  moment 
of  closing:  however,  it  fills  the  port,  and  lies  in  it  until  the  exhaust 
opens  again — ready,  it  is  to  be  feared,  to  rob  the  incoming  steam 
of  some  of  its  heat  during  the  next  admission.  In  vertical  engines 
at  the  bottom  end  of  the  cylinder  the  drainage  may  act  continu- 

ously, so  far  as  gravity  can  effect  it,  during  the  whole  exhaust 
stroke,  but  in  the  upper  end  the  water  will  rest  on,  and  be  carried 
up  by,  the  piston  until  it  rises  above  the  port,  when,  as  in  the 
horizontal  engine,  only  a  very  brief  time  is  available  for  it  to  run 
away;  much  water  probably  lies  permanently  upon  the  piston,  with 
injurious  results  from  the  point  of  view  of  initial  condensation. 
If  the  exhaust  port  is  also  the  admission  port,  the  water  cannot 
even  lie  there  until  the  next  exhaust:  it  is  thrown  back  into  the 
cylinder  by  the  incoming  steam.  In  none  of  these  cases  is  the 
drainage  satisfactory. 

The  drainage  arrangements  in  the  Willans  central-valve  engine 
offer  a  striking  contrast  to  the  foregoing.  The  piston  is  dished 
downward  in  the  center,  not  so  much  with  the  idea  that  the  water 
lying  on  the  piston  will  drain  into  the  center  by  itself,  but  to  utilize 
the  inertia  of  the  water  to  drive  it  toward  the  center  during  the 
lapid  up-stroke  of  the  piston.  There  is  a  ring  of  ports  in  the 
trunk  or  hollow  piston-rod,  Hush  with  the  surface  of  the  piston, 
and,  of  course,  moving  with  it  and  during  the  whole  exhaust 
stroke  there  is  a  rush  of  steam  from  the  sides  toward  these  ports  in 
the  center,  sweeping  over  the  face  of  the  piston  and  assisting  the 
action  last  referred  to.  In  fact,  the  exhaust  port  is  always  in  the 
best  possible  place  for  drainage;  it  is  as  though  the  exhaust  port 
in  the  horizontal  Corliss  engine  moved  along  the  cylinder  bottom 
so  as  to  be  always  just  ahead  of  the  piston.  It  is  an  ideal  exhaust 
arrangement,  and  there  is  no  apparent  possibility  of  applying 
either  it  or  anything  else  as  good  to  a  double-acting  engine.  It  is 
probable  that  it  involves  a  saving  of  about  15  per  cent  in  the  steam 
consumption,  in  comparison  with  other  vertical  engines  in  which 
ordinary  slide  or  piston  valves  are  used,  common  to  admission  and 
exhaust. 

The  small  range  of  temperature  in  each  cylinder  is  due  to  the 
fact  that  the  Willans  engine  works  throughout  on  the  Cornish 

cycle. The  "Cornish  Cycle." — In  the  Cornish  single-acting  pumping 
engine  the  steam  acts  only  on  the  top  of  the  piston,  the  space 
below  being  at  the  time  in  communication  with  the  condenser.  To 
develop  the  power  of  the  engine  it  would  only  be  necessary  to  open 
communication  during  the  up-stroke  between  the  upper  end  of  the 
cylinder  and  the  condenser,  and  to  maintain  communication  per- 

manently between  the  lower  end  and  the  condenser,  the  piston 
would  ascend  in  equilibrio,  with  vacuum  on  both  sides  of  it. 
Viewing  the  upper  end  of  the  cylinder  by  itself,  this  is  exactly 
what  takes  place  in  every  ordinary  double-acting  engine,  while  the 
whole  arrangement  described,  including  permanent  vacuum  below 
the  piston,  is  the  most  obvious  and  natural  arrangement  for  a 
single-acting  engine.  In  Watt's  Cornish  engine  there  is,  however, 
another  valve  which  cuts  off  the  space  below  the  piston  from  the 
condenser,  at  the  moment  when  the  steam  above  the  piston  com- 

mences to  exhaust,  and  the  exhaust  takes  place  from  above  the 
piston  into  the  space  below  it,  and  not  direct  into  the  condenser; 
the  piston  still  ascends  in  equilibrio,  but  with  higher  pressure 
steam  on  each  side  of  it.  By  this  system  Watt  raised  his  pumping 
engine  to  a  pitch  of  excellence  never  attained  by  his  later  double- 
acting  engines;  in  fact,  so  economical  (for  a  simple  engine)  is  the 
old  Cornish  engine  that  in  the  controversies  attending  the  intro- 
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duction  of  the  modern  compound  engine,  the  former  was  quoted 
to  show  that  a  simple  engine  could  work  as  economically  as  a 
compound.  The  claim  was  excessive,  except  at  very  low  pres- 

sures, but  neither  side  realized  that  the  Cornish  engine  is  not  a 
simple  engine — it  is  halfway  to  a  compound.  Fig.  1  is  a  theoretical 
diagram  from  a  simple  engine  in  which  the  working  cylinder 
opens  alternately  to  the  boiler  and  to  the  condenser.  If  it  is  also 
single-acting,  and  advantage  is  taken  of  that  fact  to  introduce  the 
Cornish  cycle,  the  two  diagrams  given  in  Fig.  2  are  obtained  from 

Street  Rmlway  Journal, tt. T. 

FIG.  1  FIG.  2 

the  two  ends  of  the  cylinder,  instead  of  the  single  diagram  in 
Fig.  1.  There  is  the  same  expansion  in  a  single  cylinder,  but  the 
lange  of  temperature  in  it  is  only  from  admission  temperature  to 
release  temperature,  and  not  to  condenser  temperature.  In  other 
words,  though  the  expansion  is  in  one  stage,  the  fall  in  tempera- 

ture is  divided  over  two;  hence  a  great  reduction  in  initial  con- 
densation, and  marked  economy. 

This  cycle  is  applied  when  the  engine  is  compound,  or  triple 
expansion,  in  the  intermediate  and  high  pressure  cylindeis,  the 
low  pressure  and  intermediate  cylinders  taking  the  place  of  the 
condenser.  It  is,  however,  frequently  omitted  from  the  low  pres- 

sure cylinder  which  then  exhausts  directly  into  the  condenser  from 
the  working  end  of  the  cylinder.  But  the  Willans  engine,  even  if 
the  last  stage  is  not  used,  has  always  one  definite  source  of  superi- 

ority over  other  engines  working  with  the  same  number  of  expan- 
sion-stages (i.  e.,  compound  or  triple),  namely,  in  respect  to  the 

smallness  of  its  temperature-range  in  each  cylinder.  The  explana- 
tion is  that,  in  all  the  expansion-stages  except  the  last  one  (i.  e.,  in 

the  high  pressure  and  intermediate  stages),  the  Willans  engine 
works  necessarily  upon  the  Cornish  cycle.  In  double-acting  en- 

gines the  exhaust  steam  passes  direct  from  one  cylinder  to  the 
next,  placing  the  two  more  or  less  in  communication  through  the 
receiver,  and  therefore  exposing  the  first  of  the  two  to  the  same 
temperature  as  the  second;  in  the  Willans  engine  each  cylinder  ex- 

hausts successively  in  the  Cornish  manner,  and  the  power  devel- 
oped in  each  is  represented,  as  in  the  Cornish  engine,  by  two  dia- 

grams—that from  the  cylinder  proper,  and  that  from  the  "re- 
ceiver." The  effect  is  that  the  temperatures  of  the  high  pressure 

and  intermediate  cylinder,  for  instance,  do  not  overlap,  as  in  other 
engines  they  do,  and  the  range  in  each  is  consequently  smaller. 

While  it  is  not  necessary  to  give  figures  for  consumption  in  an 
article  such  as  the  present,  it  may  not  be  out  of  place  to  say  that 
<:  triple  expansion  Willans  condensing  engine  will  use  about  12^2 
lbs.  of  steam  per  i.h.p  hour,  and  a  compound  non-condensing  one. 
about  20  to  21,  under  suitable  conditions. 

Durability. — The  idea  that  because  a  machine  makes  many  revo- 
lutions a  minute  it  must  wear  out  more  rapidly  than  a  slow-run- 

ning machine,  seems  to  have  the  force  of  an  axiom  for  some 
minds.  Yet  there  is  nothing  axiomatic,  nor  even,  to  the  instructed, 
probable  about  it.  In  the  first  place,  high  speed  is  a  very  winnow- 

ing fan  in  the  matter  of  workmanship.  It  is  surprising  what  a 
slow  speed  engine  can  endure  for  a  season  in  the  way  of  bad 
workmanship;  but  not  so  the  high  speed  engine.  In  the  next 
place,  the  piston  speed  is  very  much  lower  than  in  slow-running 
engines,  owing  to  the  short  stroke;  about  525  ft.  a  minute  is  the 
highest  piston  speed  in  any  single-acting  electric  light  engine. 
The  wear  of  piston  rings  and  cylinders  is  bound,  other  things  be- 

ing equal,  to  be  proportional  to  the  piston  speed,  and  this  applies 
also  to  valves  and  glands.  In  one  important  point,  however,  other 
things  are  not  equal,  but  are  largely  in  favor  of  the  single  acting 
engine.  The  system  of  packing  rings  used  in  the  Willans  engine, 
which  cannot  be  used  in  double-acting  engines  without  much  com- 

plication, has  decisive  effect  upon  cylinder  wear,  and  even  if  one 
went  back  to  the  records  of  the  old  vertical  beam  engines,  which 
used  to  steam  at  30  lbs.  per  square  inch,  or  less,  and  have  been  de- 

scribed as  "revolving  occasionally,"  it  may  be  doubted  whether 
such  evidence  of  good  wear  could  be  found  as  is  now  to  be  quoted 
in  favor  of  the  fastest  running  engines. 

The  makers  of  the  Willans  engines  have  for  some  years  past 
lost  no  opportunity  of  obtaining  and  recording  exact  measure- 

ments of  wear,  where  they  have  been  called  in  to  carry  out  over- 
hauls or  examinations.  The  results  are  systematically  recorded, 

and  they  show,  speaking  generally,  an  absence  of  wear  beyond  all 
claims  made  or  expectations  formed  by  those  interested  in  the 
engine.  On  March  9,  1895,  a  80  i.h.p.  compound  non-condensing 
engine  used  for  lighting  one  of  the  largest  hotels  in  London,  and 

stated  to  have  run  (at  about  400  r.p.m.)  for  fourteen  hours  per  day, 
including  Sundays,  was  taken  down  for  overhaul — never  having 
been  so  much  as  taken  down  for  examination  since  its  erection,  in 

five  years  previously.  The  report  states  that  "all  the  parts  were 
carefully  measured,  and  the  h.p.  and  l.p.  trunks  showed  no  per- 

ceptible wear,  and  were  replaced  the  same  as  they  were  taken  out. 
On  measuring  the  h.p.  cylinders,  we  found  they  were  2-ioooths  of 
an  inch  larger  than  our  standard  size,  and  the  l.p.  cylinders  were 
the  same;  still  they  were  quite  round.  All  piston  rings  and  gland 
rings  were  replaced  without  any  repair  whatever.  The  whole  of 
the  repairs  to  this  engine,  including  taking  down  and  re-erecting, 
were  executed  in  twenty-four  hours."  Similar  instances  of  practi- 

cally no  wear  are  shown  in  cotton  mill  engines. 
Unfortunately  none  of  the  engines  doing  traction  work  has 

yet  been  systematically  overhauled,  but  there  is  no  reason  to  be- 
lieve that  the  wear  is  any  greater  than  in  the  instances  given  above, 

and  the  fact  that  they  work  well  is  proof  conclusive  of  their  power 

FIG.  3.— SECTION  OF  ENGINE 

to  deal  with  rapidly  changing  loads.  It  seems  to  be  often  assumed 
that  an  electric  traction  engine  is  exposed  to  exceedingly  \iolent 
shocks,  and  that  the  high  speed  engine  with  its  light  moving  parts 
must  be  unable  to  sustain  them.  In  reply  to  this  it  must  be  noted 
first  of  all  that  the  shocks  are  much  mitigated  if  not  entirely  ab- 

sorbed by  the  fly-wheel,  which  affords  complete  protection  to  the 
engine,  and  that  the  parts  exposed  to  damage  are  the  armature 
and  armature  shaft.  This  was  proved  beyond  a  doubt  at  Hobart, 
where  more  than  once  the  shafts  were  twisted  off  between  the 
armature  and  the  fly-wheel  during  short  circuits.  The  trouble  was 
cured  by  increasing  the  size  of  the  shaft,  and  diminishing  the 
weight  of  the  fly-wheel.  The  illustration  in  the  description  of  this 
station  which  appeared  in  the  Street  Railway  Journal  of 
August,  1894,  shows  to  what  mere  discs  the  wheels  were  reduced. 
In  no  case  did  the  engine  sustain  damage.  In  the  second  place,  it 
is  sometimes  forgotten  that  even  in  ordinary  running,  whether  the 
load  varies  or  not,  the  moving  parts  have  to  be  entirely  stopped 
and  restarted  many  times  a  minute.  For  instance,  in  a  450  h.p. 
engine  the  reversals  amount  to  700,  and  even  in  a  800  h.p.  engine 
to  540  per  minute.  It  is  hardly  to  be  supposed  that  the  stresses 
put  upon  the  reciprocating  parts  of  the  engine  by  changes  of  load 
are  going  to  be  more  violent  than  those  caused  by  these  reversals, 
which  form  part  of  its  every  day  work.  This  is  as  regards  the 
piston  rods,  and  pistons  principally.  The  effect  of  the  inertia  is 
eliminated  from  the  crank  shaft  by  the  well-known  air  cushioning 
arrangement  which  keeps  the  connecting  rod  brasses  constantly 
pressed  down  upon  the  crank  shaft,  and  the  crank  shaft  upon  the 
journals,  whether  the  load  be  heavy  or  light,  and  this  is  the  reason 
of  the  extraordinary  freedom  from  wear  which  these  parts  exhibit. 



738 
STREET  RAILWAY  JOURNAL. [Vol.  XIV.  No.  u. 

Variable  Expansion  Gear. — It  was  at  one  time  objected  chat  the 
Willans  engine  was  entirely  unsuited  for  traction  work  because  it 
had  no  variable  expansion  gear.  It  was  quite  true  it  had  not,  but 
the  reason  was  that  up  till  then  it  had  not  been  wanted.  Mr.  Wil- 

lans proved  that  the  economic  advantages  of  variable  expansion 
gear  had  been  considerably  overrated,  and  was  of  opinion  that  for 
lighting  work,  at  any  rate,  it  was  recognized  that  the  conditions 
were  altered,  and  that  variable  expansion  gear  was  necessary,  not 
so  much  for  economic  reasons,  as  to  enable  the  engine  to  deal 
instantaneously  with  rapid  changes  of  load.  An  ingenious  modifi- 

cation of  an  old  form  of  gear  was  devised  and  adopted,  and  how 
rapidly  and  effectively  it  works  as  a  means  of  keeping  the  speed 
steady  was  shown  at  the  City  &  South  London  Railway,  referred 
to  above. 

Interchangeability  and  Repairs. — Reference  has  been  made  to 
the  numerous  cylinders  of  the  Willans  engine,  due  to  the  practice 
of  erecting  a  complete  engine  over  each  crank.  By  adding  to  the 
number  of  pistons  and  valves  the  ring  friction  is,  of  course,  in- 

creased, and  it  is  equally  certain  that  condensation  is  increased, 
and  economy  affected  unfavorably,  owing  to  the  larger  aggregate 
surfaces  of  the  two  or  three  small  cylinders  which  take  the  place 
of  what  might  otherwise  be  a  single  large  one.  On  the  whole, 
however,  the  advantages  appear  to  outweigh  the  drawbacks.  The 
first  and  most  obvious  is  even  turning  moment.  Whatever  the 
change  in  load,  in  pressure,  or  in  cut-off,  it  is  at  least  certain  that 
the  cranks  will  be  driven  equally,  and  this  is  an  advantage  not  to 
be  lightly  surrendered  for  only  a  small  gain  in  economy.  But  the 
same  tandem  arrangement  of  cylinders  is  also  the  condition  of  the 
complete  application  of  the  Cornish  cycle  to  all  the  cylinders  ex- 

cept the  low  pressure  one;  the  perfect  separation  between  the  tem- 
perature ranges  of  the  successive  cylinders  is  impaired  if  their 

strokes  do  not  succeed  each  other  at  intervals  of  exactly  a  revolu- 
tion as  they  now  do  in  the  tandem  pattern;  even  economically, 

therefore,  there  is  something  to  be  said  in  favor  of  the  many  small 
cylinders.  Turning  to  other  considerations,  it  may  be  thought  at 
first  that  the  large  number  of  small  cylinders  and  multiplication  of 
parts  must  lead  to  increased  weight  and  cost,  as  well  as  to  difficulty 
in  dismantling  and  overhauling.  As  to  weight,  it  is  almost  certain 
that  it  is  not  increased.  Cylinders  weigh  roughly  in  proportion  to 
volume,  but  the  weight  of  a  piston  tends  to  increase  faster  than  the 
area;  three  pistons,  each  of  i  sq.  ft.  area,  will  weigh  less  than  one 
of  3  sq.  ft.  area.  To  cylinder  covers  the  same  consideration  ap- 

plies. Piston  rods,  connecting  rods  and  crank  shaft  should  be  un- 
altered. There  may  be  some  saving  in  machine  work,  but  small 

pieces  are  after  all  easier  to  machine  than  larger  ones,  and  pieces 
which  are  made  in  batches  of,  say,  thirty-six,  are  more  econom- 

ically manufactured  than  larger  pieces  made  in  batches  of  twelve 
only.  Then  the  identity  of  the  several  lines  of  parts,  and  their 
interchangeableness,  are  often  helps  to  the  user  (especially  in  case 
of  repairs),  while  the  lightness  of  the  individual  pieces  and  the 
regular  and  simple  routine  in  removing  them  make  dismantling 
easy. 

Vibration. — The  increase  of  town  traction  stations  gives  great 
importance  to  this  subject,  but,  as  it  has  recently  been  somewhat 
fully  dealt  with  in  a  paper  contributed  by  Mr.  Robinson,  con- 

jointly with  Captain  Sankey,  R.  E.  to  the  Institution  of  Naval 
Architects,  it  is  not  proposed  to  treat  it  at  length  on  this  occasion. 
Briefly,  however,  it  may  be  stated  that  the  principal  cause  of  vibra- 

tion is  the  alternate  increase  and  diminution  of  the  pressure  of  the 
engine  upon  its  bed-plate,  due  to  the  alternate  upward  and  down- 

ward inertia  of  the  reciprocating  parts.  In  an  ordinary  vertical 
side  by  side  engine  this  cannot  be  eliminated  without  considerable 
complication  in  bob  weights,  ets.,  if  at  all,  but  where  the  tandem 
arrangement  is  adopted,  as  in  the  Willans  engine,  with  the  moving 
weights  on  each  crank  equal,  the  problem  is  simplified,  and  with  a 
three-crank  engine  with  cranks  at  equal  angles  the  vertical  forces 
are  entirely  eliminated  and  nothing  remains  but  a  very  small 
couple  tending  to  rock  the  engine  endways.  This  has  been  proved 
in  practice  to  be  a  negligible  quantity.  With  a  two-crank  engine, 
with  cranks  opposite  to  one  another,  the  vertical  forces  do  not 
entirely  disappear,  though  they  are  very  much  smaller  than  those 
in  an  ordinary  engine.  This  extraordinary  freedom  from  vibration 
given  by  this  system  is  now  generally  recognized,  and  the  majority 
of  Willans  engines  are  now  being  built  with  the  three  cranks,  and 
several  of  the  large  stations  in  crowded  localities  are  even  replac- 

ing two-crank  Willans  engines  by  those  with  three. 
Governing.— In  addition  to  the  foregoing  matters,  it  might  be 

of  interest  to  say  something  about  the  governing  of  central-station 
engines.  This  subject,  however,  needs  a  paper,  to  say  the  least,  to 
itself;  moreover,  experience  with  single-acting  engines  can  teach 
no  lesson  substantially  different  from  what  may  be  learned  from 
double-acting  engines,  unless  it  be  that  the  former,  by  reason  of 
high  speed  and  many  impulses  per  minute,  and  the  small  amount 
of  steam  contained  within  the  engine  at  any  one  time,  are  some- 

what easier  to  govern.  As  regards  steady  running,  in  the  sense  of 
smallness  of  variation  in  speed  during  each  revolution,  the  high 
speed  engine  has,  of  course,  enormous  advantage.  The  engine  be- 

fore referred  to  as  driving  a  flax  mill  in  Belfast  gives  an  almost 
perfectly  straight  line  upon  the  recorder,  although  the  instrument 
used  is  so  delicate  that  it  will  show  the  change  of  speed  during 
each  revolution  of  even  a  high  speed  engine.  In  this  engine,  with 
three  cranks,  there  were  900  impulses  per  minute,  all  exactly  equal, 
and  it  was  not  wonderful  that  with  a  pulley  fly-wheel  weighing- 
only  6  tons,  and  of  5  ft.  diameter,  better  results  were  attained  than 
in  slow-running  engines  with  fly-wheels  several  times  as  heavy. 

 ■ 

Meeting  of  the  Pennsylvania  State  Street  Railway 
Association 

The  seventh  annual  meeting  of  the  Pennsylvania  Street  Railway 
Association  was  held  in  Scranton,  Oct.  19.  The  meeting  was 
called  to  order  in  the  Board  of  Trade  rooms,  at  11  A.  M.,  by 
Prank  Silliman,  Jr.,  general  manager  of  the  Scranton  Railway 
Company,  who  presided  in  the  absence  of  the  president,  R.  E. 
Wright,  of  Allentown.  After  a  brief  address  of  welcome  by  the 
secretary  to  the  Mayor  of  Scranton,  the  roll  was  called  and  showed 
about  fifty  delegates  present,  the  following-  cities  being  repre- 

sented: Allentown,  Altoona,  Carbondale,  Erie,  Philadelphia, 
Easton,  Harrisburg,  Greensburg,  Johnstown,  Lehigh,  Lebanon, 
Middletown,  New  Castle,  Lancaster,  Scranton,  Norristown, 
Girardville,  Pottsville,  Reading,  Wilkesbarre,  Williamsport,  War- 

ren, Washington  and  York.  After  a  short  intermission  for  lunch, 
the  regular  business  was  taken  up.  Papers  were  read  by  E.  H. 
Davis,  general  manager  of  the  Williamsport  Passenger  Railway 
Company,  on  "Parks  and  Amusements,"  and  by  A.  F.  W.  Walter, 
secretary  and  treasurer  of  the  Allentown  and  Lehigh  Valley  Trac- 

tion Company,  on  "A  System  of  Collecting  Fares  and  Checking  of 
Employees."   These  papers  will  be  found  elsewhere  in  this  issue. 
The  secretary  then  read  the  report  of  the  committee  on  standing 

rules  of  government  of  conductors  and  motormen  which  was  made 
at  the  annual  meeting  of  the  American  Street  Railway  Association 

at  Boston,  last  September.  The  treasurer's  report  showed  a  bal- 
ance of  $1,694  in  the  treasury.  A  vote  of  thanks  was  tendered  to 

the  Board  of  Trade  for  the  use  of  the  rooms,  and  to  the  Scranton 
Railway  Company  for  its  courtesies. 
The  election  of  officers  resulted  as  follows:  President,  Frank 

Silliman,  Jr.,  of  Scranton;  first  vice-president,  William  B.  Given, 
of  Lancaster;  second  vice-president,  Dallas  Sanders,  of  Girard- 

ville; secretary,  S.  P.  Light,  of  Lebanon;  treasurer,  W.  H.  Lanius, 
of  York;  executive  committee,  Frank  Silliman,  Jr.,  S.  P.  Light, 
E.  C.  Felton,  of  Harrisburg;  W.  H.  Lanius,  C.  P.  King,  of 
Pottsville.  The  next  meeting  of  the  association  will  be  held  at 
Lancaster. 

In  the  evening  a  complimentary  banquet  was  given  to  the  dele- 
gates and  visitors  by  the  Scranton  Railway  Company.  The  pro- 

gramme was  an  impromptu  one.  Mr.  Silliman  acted  as  chairman 
and  the  dinner  was  served  in  the  Board  of  Trade  rooms.  On  the 
morning  of  Oct.  20  an  excursion  was  arranged  over  the  lines  of  the 
Scranton  Railway  Company. 

The  only  extensive  exhibit  of  street  railway  apparatus  was  made 
by  Elmer  P.  Morris  at  parlors  in  the  Hotel  Jermyn.  Samples  of 
the  various  lines  of  supplies  handled  by  Elmer  P.  Morris  were 
shown.  Mr.  Morris  and  Mr.  Harrington  entertained  all  visitors  in 
the  royal  style  for  which  they  are  famous  and  their  parlors  were  a 
general  rendezvous  for  all  the  delegates  and  visitors  during  the 
convention. 

NEWS  OF  THE  MONTH 

The  Lindell  Railway  Company,  of  St.  Louis,  had  a  peculiar  acci- 
dent on  one  of  its  lines  on  Sept.  17.  A  car  left  the  track  at  the 

corner  of  Taylor  and  Cottage  avenues,  crossed  the  street  and 
sidewalk  and  struck  the  front  of  a  drug  store.  The  car  was  run- 

ning- at  a  high  speed  and  the  momentum  forced  it  half  way  into  the 
store.  Two  passengers  on  the  car  escaped  injury  by  jumping  and 
the  motorman  was  only  slightly  hurt.  , 

The  Hartford  Street  Railway  Company  has  had  a  new  electric 
construction  car  built  at  the  Vernon  Street  shops.  The  car  is 
painted  red,  the  same  as  the  regular  passenger  cars  of  the  com- 

pany. It  has  a  box  compartment  with  a  movable  platform  on  top. 
The  car  will  be  used  principally  for  making  repairs  on  the 
suburban  lines,  and  plenty  of  room  is  afforded  for  carrying  tools 
and  all  things  necessary  for  making  repairs. 
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A  committee  on  standards  of  measurement,  appointed  by  the 
American  Association  for  the  Advancement  of  Science,  has  re- 

cently made  a  number  of  experiments  looking  to  a  redetermination 
of  the  ampere  in  the  terms  of  the  electro-chemical  equivalent  of 
silver.  The  experiments  were  carried  on  at  Ann  Arbor,  Mich.,  by 
Prof.  Patterson  and  Dr.  Guthe.  It  was  found  that  the  value  of  an 
ampere  should  be  one  part  in  1,000  to  one  part  in  800  larger  than 
the  present  accepted  value;  that  is,  the  electro-chemical  equivalent 
of  silver  should  be  increased  from  Lord  Rayleigh's  value  (the  one 
usually  employed  heretofore)  of  0.001118  to  0.001 1 191  or  0.001 1 194. 

It  is  officially  stated  that  control  of  the  Nassau  Electric  Rail- 
road Company,  of  Brooklyn,  has  been  sold  to  the  interests  con- 

trolling the  Brooklyn  Heights  Railroad  Company. 

The  Black  River  Traction  Company,  of  Watertown,  N.  Y.,  has 
inaugurated  an  express  and  baggage  service  on  its  lines.  The 
packages  will  be  carried  on  the  regular  cars,  and  a  charge  of  ten 
cents  will  be  made  on  all  packages  under  100  lbs.  in  weight.  The 
Black  River  Traction  Company  has  had  a  large  number  of  stamps 
printed  which  arc  sold  for  ten  cents  each.  The  stamps  are  de- 

signed to  be  pasted  on  all  bundles  and  packages  carried  by  the  cars 
of  the  company.  This  system  of  using  stamps  will  greatly  facili- 

tate the  collection  of  express  charges,  as  it  relieves  the  conductors 
from  the  necessity  of  keeping  records  and  making  change,  etc. 
The  new  arrangement  is  proving  very  popular  with  the  public. 

The  Hagerstown  Street  Railway  Company,  of  Hagerstown,  Md., 
has  a  large  force  of  men  at  work  clearing  away  the  debris  which 
covers  a  large  amount  of  valuable  machinery  at  its  power  house. 
On  Oct.  19  a  heavy  wind  storm  blew  down  the  sides  of  the  power 
station,  completely  covering  the  generator,  shafting,  belting,  belts, 
tools,  etc.  The  power  station  was  a  new  one  and  the  roof  had  not 

yet  been  placed  on  the  building,  although  a  temporary  covering- 
had  been  erected  to  protect  the  machinery.  The  officers  of  the 
company  are  of  the  opinion  that  most  of  the  machinery  can  be  re- 

paired without  much  difficulty. 

The  North  Birmingham  electric  division  of  the  Birmingham 
(Ala.)  Traction  Company  was  officially  opened  for  traffic  on  Oct. 
15.  Several  prominent  people  were  taken  over  the  line  and  the 
initial  trip  was  thoroughly  enjoyable  to  all  present. 

Judge  Sewall,  of  the  Superior  Court  at  San  Francisco,  Cal.,  has 
decided  that  only  municipal  authorities  have  the  power  to  fix  the 
rates  to  be  charged  on  street  railway  lines.  He  also  holds  that  the 

term  "railroad"  in  the  statutes  does  not  apply  to  the  surface  rail- 
ways. 

The  Brooklyn  Elevated  Railroad  Company  has  had  a  number  of 
cars  built  with  cross  seats  entirely,  instead  of  the  usual  method  of 
having  eight  cross  seats  in  the  center  and  the  rest  along  the  sides. 

The  new  cars  are  equipped  with  the  Hale  &  Kilburn  "Walk- 
over" seats. 

Ordinances  have  been  passed  by  the  Cleveland  (O.)  City  Coun- 
cil requiring  the  Cleveland  Electric  Rj'ilway  Company  to  sell  seven 

tickets  for  twenty-five  cents  on  its  Cedar  Avenue  line  and  the 
Cleveland  City  Railway  Company  to  make  similar  rates  of  fare  on 
its  Kinsman  Street  line.  The  question  of  lower  rates  in  Cleveland 
has  been  agitated  for  some  time,  but  the  above  ordinance  is  the 
first  time  that  the  matter  has  come  to  a  decisive  vote  in  the  Com- 

mon Council.  The  street  railway  companies  will  undoubtedly 
carry  the  matter  to  the  courts  in  order  to  test  the  validity  of  the 
Council's  decision. 

It  is  announced  that  a  syndicate  composed  of  prominent  gentle- 
men has  been  formed  to  build  a  steam  railroad  from  Canton  to 

Han  Kow,  China.  This  road,  in  connection  with  a  railroad  which 
a  Russian-Belgian  syndicate  is  to  build  from  Han  Kow  to  Peking, 
will  give  direct  connection  with  the  capital  and  the  interior  prov- 

inces of  the  Chinese  Empire,  which  will  be  of  immense  value  to 
the  government,  as  well  as  tending  to  develop  the  populous  and 
fertile  region  through  which  the  road  passes.  W.  B.  Parsons,  for- 

merly chief  engineer  of  the  Metropolitan  Street  Railway  Company 
and  also  engineer  of  the  Rapid  Transit  Commission  of  New  York 
City,  has  been  engaged  as  engineer  for  the  American  syndicate 

and  sailed  from  San  Francisco  for  China  011  Oct.  10.  Ex-Senatur 
Calvin  S.  Brice,  of  New  York,  has  been  the  chief  promoter  of  this 

enterprise  and  the  shareholders  in  the  syndicate  include  the  Stand- 
ard Oil  Company,  the  Rockefellers,  Levi  P.  Morton,  George  T. 

Bliss,  J.  P.  Morgan  &  Co.,  and  many  other  prominent  officials  of 
large  trust  and  banking  companies.  It  is  expected  that  the  road 
will  cost  between  $40,000,000  and  $50,000,000. 

At  the  annual  meeting  of  the.  Toledo  Traction  Company,  held 
Oct.  11,  the  following  officers  were  elected:  Chairman  board  of 
directors,  Norman  B.  Ream;  president,  Albion  E.  Lang;  vice- 
president,  Thomas  H.  McLean. 

The  employees  of  the  Lowell  (Mass.),  Lawrence  &  Haverhill 
Street  Railway  Company  went  on  strike  recently  and  caused  con- 

siderable trouble  by  interfering  with  the  operation  of  the  cars, 
which  were  run  by  new  men. 

An  electric  car  of  the  Montreal  Park  &  Island  Railway  Com- 
pany which  had  been  fitted  with  roller  bearings  was  tested  on  the 

track  a  few  days  ago,  and  the  system  was  pronounced  very  satis- 
factory by  a  number  of  railway  men  and  experts  who  were 

present. 
Official  announcement  was  made  last  week  that  the  directors  of 

the  Fair  Haven  &  Westville  and  the  New  Haven  (Conn.)  Street 
Railway  companies  have  agreed  upon  consolidation  of  their  lines 
under  the  management  of  the  former  corporation.  This  brings 
practically  the  entire  street  railway  service  of  New  Haven  under 
one  management.  The  two  roads  have  a  combined  length  of 
about  50  miles. 

The  street  railway  companies  at  Chicago  and  Philadelphia  have 
been  taxed  to  their  fullest  capacity  during  the  past  few  days  10 
handle  the  large  crowds  attending  the  Peace  Jubilees  at  those 
cities.  These  jubilees  were  very  successful,  and  were  attended  by 
visitors  from  miles  around.  One  of  the  principal  features  at  both 
cities  was  the  effects  secured  by  thousands  of  plain  and  colored  in- 

candescent lamps  arranged  in  many  different  designs,  and  it  is  un- 
doubtedly true  that  Chicago  and  Philadelphia  during  the  jubilees 

were  the  most  brilliantly  and  artistically  lighted  cities  in  the  world. 
The  street  railway  companies  in  both  cities  aided  in  many  ways  by 
extra  lights,  special  decorations,  etc.,  to  increase  the  display.  The 
companies  in  Chicago  were  particularly  active  in  this  respect,  all 
the  cars  carrying  flags  and  colored  lights.  The  incandescent  bulbs 
in  the  interior  of  the  cars  were  colored  red.  white  and  blue,  this 
giving  a  very  pleasing  effect. 

The  following  application  for  a  position  on  the  Cleveland,  Berea, 
Elyria  &  Oberlin  Electric  Railroad  was  received  recently  by  A.  H. 

Pomeroy.  the  president  of  the  company:  "Mr.  Poumroy  Dear  Sir 
I  am  Straencher  to  you  But  Here  is  a  few  Lines  From  me  to  you 
I  have  taken  The  upeertueneta  to  Be  a  Employe  of  The  Eleaght- 
tery  rod  from  Cleveland  to  Oberlin,  Or  as  it  Reeds  Cleveland 
Brea,  Elyria  &  Oberlin,  I  have  Ben  to  Roackport  this  Morning 
And,  Wanted  to  put  in  aplercaion  But  the  Superintend  told  me 
they  Ded  not  take  Enny  Applercaion  ther  So  it  was  not  counvenet 
for  me  to  Come  to  the  City  to  See  you,  So  I  aesk  the  Superinten 
A  Bout  Rightin  to  you  and  he  Saes  Send  in  your  aplercaion  a 
Long  in  With  your  Letter.  Now  Mr.  if  you  if  you  will  Except  My 
Aplercaion  And  give  me  a  Joup  I  will  Aes  Near  Right  as  the 
Neaxt  BestMan.  MyApIecation  is  forMouterman  if  it  is  Near  er.  I 
will  Send  a  Reachemond  But  you  Might  inQuier  off  Mr  W.  Len 

Mouterman  off  this  Road.  My  State  ment  I  Doen't  Drink  Nor 
Smoke,  My  Age  is  27  Wate  165  Hieuth  5.10  feet.  Light  Blue  lyes 
Good  Nateur  and  Steadey  at  My  Weark.  I  think  is  all  Let  me 

hear  from  you  Pies  Yours  truly  I  am  Marred" 

The  second  annual  entertainment  of  the  Metropolitan  Street 
Railway  Association  was  held  in  Carnegie  Hall,  New  York  City, 
Oct.  1.  One  of  the  pleasant  features  of  the  entertainment  was  the 
presence  of  twenty-eight  of  the  employees  of  the  road  who  served 
in  the  late  campaigns  in  Cuba  and  Porto  Rico.  The  association 
was  organized  two  years  ago  by  the  employees  of  the  Metropolitan 
Street  Railway  Company  for  the  purpose  of  securing  a  mutual 
improvement  and  sick  benefit  fund.  During  the  last  year  it  has 
collected  dues  to  the  amount  of  about  $14,000,  and  the  total  income 
was  $22,800.    Sick  benefits  were  paid  to  the  amount  of  $9,255; 



740 
STREET  RAILWAY  JOURNAL. [Vol.  XIV.  No.  n. 

death  claims,  $3,547,  and  medical  fees,  $2,257.  The  president  of  the 

Metropolitan  Street  Railway  Company  is  the  president  of  the  asso- 
ciation.   

The  Brooklyn  Heights  Railroad  Company,  of  Brooklyn,  N.  Y., 

is  operating  on  its  Third  Avenue  line  a  new  combination  open  and 
closed  car  which  is  designed  both  for  summer  and  winter  service. 

The  car  was  built  by  the  J.  G.  Brill  Company,  of  Philadelphia,  Pa. 

The  Central  Passenger  Railway  Company,  of  Baltimore,  Md.,  is 

installing  a  generator  which  is  to  act  as  a  booster  in  connection 

with  the  storage  battery  plant  at  the  power  station. 

An  interesting  decision  has  just  been  handed  down  in  a  Brook- 

lyn case  brought  against  the  Brooklyn  Heights  Railroad  Com- 

pany. The  suit  was  brought  by  a  gentleman  who  secured  a  trans- 
fer from  one  of  the  company's  lines  to  an  intersecting  line.  It  was 

during  the  rush  hours  and  all  of  the  cars  were  crowded  to  the 
doors.  The  gentleman  holding  the  transfer  determined  to  have  a 

seat,  and  he  waited  for  half  an  hour  before  a  car  which  was  not 

crowded  came  along.  He  boarded  the  car,  but  the  conductor 

refused  to  accept  his  transfer  ticket  on  the  ground  that  the  time 

limit  had  expired.  The  court  holds  that  the  plaintiff  had  a  right  to 
wait  all  day  if  necessary  until  he  could  get  a  seat. 

An  unusual  incident  is  reported  from  Springfield,  Mass.  Ac- 

cording to  the  usually  veracious  Springfield  "Republican,"  a  letter box  that  was  attached  to  an  electric  light  pole  on  the  corner  of 
Main  and  Worthington  streets  became  so  charged  with  electricity 
that  it  was  impossible  to  remove  the  mail  at  the  time  of  the  regular 
collection. 

H.  H.  Vreeland,  president  of  the  Metropolitan  Street  Railway 
Company,  of  New  York  City,  has  received  a  letter  from  the  Sev- 

enty-first Regiment  Veteran  Association  conveying  its  keen  sense 
of  appreciation  and  heartfelt  thanks  for  the  services  given  to  the 
sick  and  enfeebled  men  of  the  Seventy-first  Regiment  by  the  Met- 

ropolitan company  upon  the  return  of  that  regiment  to  New  York. 

Mr.  Vreeland's  company  placed  a  large  number  of  cars  at  the  dis- 
posal of  the  volunteers  when  they  arrived  and  the  soldiers  were 

carried  from  the  Battery  to  their  armory  without  charge. 

It  is  announced  that  the  Dry  Dock,  East  Broadway  and  Battery 
Railway  Company,  the  Union  Railway  Company  and  the  Forty- 
second  Street,  Manhattanville  &  St.  Nicholas  Avenue  Railway 
Company,  of  New  York  City,  have  been  consolidated  with  the 
Third  Avenue  Railroad  Company,  which  already  owns  most  all  the 
stocks  of  these  companies.  These  stocks  amount  to  about  $5,700,- 
000.  The  Third  Avenue  Railroad  Company  will  issue  $2,000,000 
additional  stock  for  the  purpose  of  retiring  the  stock  of  the  other 
companies  and  also  as  preliminary  to  changing  the  equipment  of 
the  road  to  electricity. 

A  company  has  been  formed  for  the  purpose  of  building  a 
narrow-gage  electric  railroad  from  San  Luis  Potosi,  Mex.,  to  the 
mining  district  of  Rio  Verde,  6  miles  distant.  The  name  of  the 
company  is  the  Potosi  &  Rio  Verde  Railway  Company.  It  has  a 
capital  stock  of  $200,000.  The  directors  are  George  F.  Peabody, 
Edward  M.  Shepard,  A.  Foster  Higgins,  Chas.  J.  Nourse,  Jr., 
Herbert  H.  Dean,  Samuel  H.  Ordway  and  Francis  N.  Holbrook, 
all  of  New  York  City,  and  Donald  C.  Brown  and  Robert  S. 
Towne,  of  San  Luis  Potosi. 

The  employees  of  the  street  railway  company  at  Waco,  Tex., 
struck  on  Oct.  5  for  shorter  hours.  The  men  now  work  twelve 
hours  a  day  and  receive  $1.50  therefor.  They  demand  that  nine 

hours  be  considered  a  day's  work,  with  the  same  pay.  The  com- 
pany secured  new  men  and  endeavored  to  run  its  cars,  which  re- 

sulted in  several  small  riots. 

A  daily  newspaper  of  New  Orleans,  La.,  prints  the  following 
interesting  statistics  relative  to  the  street  railway  systems  in  that 
city:  In  the  past  ten  years  the  number  of  passengers  carried  an- 

nually has  increased  from  26,340,000  to  43,037,691.  The  equipment 
of  the  different  lines  with  electricity  has  reduced  the  distance  to 
the  limits  of  the  city  from  an  hour  and  a  half  to  thirty  minutes, 
and  has  enabled  the  building  of  homes  by  business  men  in  rural 

suburban  districts  which  were  previously  inaccessible.  The  five 
different  companies  in  the  city  paid  in  taxes  and  in  licenses  during 
the  year  1897,  $168,900;  in  improving  the  streets,  $70,612;  miles  of 
new  track  laid,  9;  total  cost  of  new  tiack,  $130,040;  total  number 
of  men  employed,  2020;  total  number  of  new  cars,  24;  total  cost  of 
new  cars,  $72,100. 

A  Delightful  Trip 

On  Sunday,  Sept.  25,  General  Manager  John  I.  Beggs,  of  the 
Milwaukee  Electric  Railway  &  Light  Company,  assisted  by  Her- 

man Falk,  of  the  Falk  Manufacturing  Company,  extended  a  pleas- 
ant excursion  to  a  number  of  street  railway  friends  from  Chicago. 

The  weather  man  did  his  part  well  and  provided  a  most  delightful 
day.  The  guests  left  Chicago  by  private  car,  via  C.  &  N.  W.  Ry., 
at  8:30  A.  M.,  arriving  at  Milwaukee  at  10:50  A.  M.  As  the  train 

pulled  into  the  railway  station  on  the  lake  shore  Mr.  Falk's  beauti- 
ful steam  yacht,  "Eva,"  dressed  in  gala  attire  and  anchored  a  few 

hundred  feet  from  the  shore,  fired  a  welcoming  salute.  After  greet- 
ings had  been  exchanged,  the  entire  party  boarded  a  special  car 

which  was  waiting  at  the  door  of  the  railway  station  and  started 
for  Waukesha  and  Waukesha  Beach.  The  car  was  one  of  the  new 
double-truck,  cross-seated  cars  which  Mr.  Beggs  has  adopted  as 
the  standard  for  the  Milwaukee  system.  It  was  built  by  the  Barney 
&  Smith  Car  Company  and  was  equipped  with  Christensen  air 
brakes;  the  appointments  were  completed  by  spacious  hampers 

and  a  table  at  one  end  of  the  car,  from  which  a  "dutch  lunch"  was served  after  Waukesha  was  passed.  On  arrival  at  Waukesha 
Beach  the  party  was  given  a  steamer  ride  around  Pewaukee  Lake, 
after  which  the  car  was  again  taken  for  the  return  trip  to  the  city. 

The  keenest  interest  was  taken  in  this  interurban  line  from  Mil- 
waukee to  Waukesha.  It  leaves  Milwaukee  via  National  Avenue 

and,  from  the  western  limits  of  the  city,  parallels  the  C.  &  N.  W. 
Ry.  through  a  beautiful  rolling  country.  With  the  exception  of 
two  or  three  kinks,  which,  however,  are  now  being  taken  out,  the 
line  is  straight  and  laid  upon  a  private  right  of  way.  When  com- 

pleted it  will  be  double  tracked  its  entire  length  but  at  present  only 
the  first  track  with  sidings  is  laid.  The  grading  has  been  done 
with  great  care  and  neatness  and  the  side  poles  supporting  the 
overhead  work  are  set  at  exact  intervals  of  100  ft.,  with  a  uniform 
rake,  and  neatly  painted.  The  track  is  laid  with  56  lb.  T-rail  in 
60  ft.  lengths,  connected  with  Weber  joints,  and  No.  000,  figure-8 
hard  drawn  copper  is  used  for  trolley  wire.  The  construction  and 
equipment  of  the  line  in  entirety  and  detail  evidences  the  most  care- 

ful design  and  workmanship.  It  was  the  unanimous  opinion  of 
all  present  that  this  is  the  finest  interurban  electric  line  yet  con- 

structed. On  the  return  trip  an  effort  was  made  toward  speed 
and  the  first  11.58  miles  on  the  Waukesha  end  of  the  line  were  cov- 

ered in  22  min.  fiat.  The  entire  26  miles  from  the  beach  to  the 
Pfister  Hotel  were  covered  in  55  min.,  notwithstanding  the  fact 
that  in  the  last  2  miles  the  car  was  delayed  by  the  regular  city  cars. 
On  returning  to  the  lake  front,  the  party  started  for  Whitefish 

Bay,  a  portion  going  with  Mr.  Beggs  in  the  special  car  and  the 
remainder  with  Mr.  Falk  on  the  "  Eva."  On  arrival  at  Whitefish 
Bay  those  who  had  gone  up  on  the  yacht  returned  on  the  car  and 
vice-versa  and  the  party  reunited  again  at  the  Hotel  Pfister  where 
an  elegant  dinner  was  served.  The  tables  were  set  in  the  shape  of 
a  T  and  were  laid  for  28  covers.  At  the  close  of  the  diinner  James 
R.  Chapman,  on  behalf  of  the  West  and  North  Chicago  Street 
Railroad  systems,  G.  O.  Nagle,  on  behalf  of  the  Chicago  City  Rail- 

way Company,  and  H.  M.  Sloan,  on  behalf  of  the  Calumet  system, 
expressed  their  appreciation  of  the  delightful  entertainment  and 
hospitality.  Mr.  Beggs  replied  with  a  few  brief  remarks  in  which 
he  stated  that  the  distinct  purpose  of  it  all  had  been  to  bring  the 
railway  men  of  the  two  cities  into  closer  acquaintance  so  that  each 
could  be  more  helpful  to  the  other.  That  his  idea  was  apt  and  op- 

portune was  certainly  felt  by  all  present  and  the  sentiment  was 
most  heartily  applauded.  The  party  then  left  for  the  Northwestern 
Depot  where  the  guests  bade  adieux  to  their  hosts  and  Milwaukee. 
So  charming  had  been  the  hospitality  that  it  was  the  one  theme 
of  conversation  during  the  return  journey  to  Chicago  and  many 
are  the  delightful  memories  of  the  day  that  will  long  be  carried  by 

each  of  :he  party.  As  H.  M.  Sloan  expressed  it  "  the  entertainment 
was  unique  in  its  way,  and,  as  it  was  designed,  will  bear  fruit  in 

doing  considerable  good." The  party  comprised  the  following  gentlemen  :  President  M. 
K.  Bowen,  Secretary  F.  R.  Greene,  Treasurer  T.  C.  Penington, 
Superintendent  G.  O.  Nagle  and  Assistant-Superintendent  A.  C. 
Heidelberg,  Chicago  City  Railway  Company;  General  Manager 
J  M.  Roach  and  Manager  Electrical  Department  J.  R.  Chapman, 
West  &  North  Chicago  Street  Railway  Companies;  Assistant- 
General  Manager  G.  A.  Yuille,  Superintendent  F.  S.  Fuller,  Sec- 

retary and  Treasurer  L.  S.  Owsley,  Engineer  F.  W.  Carr  and  Pur- 
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chasing  Agent  E.  A.  Blodgett,  West  Chicago  Street  Railway  Com- 
pany; President  John  Farson,  General  Manager  H.  M.  Sloan, 

and  Engineer  G.  H.  Binkley,  Calumet  Electric  Street  Railway 
Company;  Superintendent  Wm.  Walmsley,  South  Chicago  City 
Railway  Company,  Secretary  C.  S.  Leeds,  Suburban  Railway 

Company;  General  Manager  C.  D.  Wyman,  New  Orleans  Trac- 

tion Company;  General  Manager  E.  D.  Downs,  Citizens'  Traction 
Company,  Oshkosh;  former  General  Manager  C.  P.  Wilson, 
Sioux  City  Traction  Company;  General  Manager  J.  I.  Beggs, 
Vice-President  H.  C.  Payne,  Director  Charles  Pfister,  Director  F. 
G.  Bigelow,  General  Superintendent  T.  E.  Mitten,  Auditor  H.  C. 
Mackay,  Chief  Electrician  O.  M.  Ran  and  Surgeon  C.  H.  Lemon, 
The  Milwaukee  Electric  Railway  &  Light  Company;  President  H. 
Falk,  Vice-President  A.  Hoffman,  Secretary  and  Treasurer  E.  A. 
Wurster  and  Superintendent  C.  C.  Smith,  Falk  Manufacturing 
Company;  Secretary  C.  L.  Jones,  Western  Gear  Company  and 
J.  L.  George,  of  Chicago. 

 ♦♦♦  

Parks  and  Amusements* 

BY  E.  II .  DAVIS 

It  has  only  been  since  the  introduction  of  electricity  as  a  motive 
powey  that  street  railway  companies  in  this  State  have  attempted 
to  .create  travel,  in  addition  to  their  regular  patronage.  This  no 
doubt  has  been  due  to  the  fact  that  many  street  railways,  after 
being  equipped  electrically,  were  not  as  profitable  as  expected, 
and  so  it  became  necessary,  or  was  deemed  advisable,  to  stimulate 
travel  by  new  methods.  In  many  cases,  where  electric  street  rail- 

ways have  been  operated  at  a  profit  from  their  general  business, 
they  have  not  gone  into  the  amusement  business.  But  to  have  a 
park,  and  to  furnish  amusements,  to  create  travel,  has  become  fash- 

ionable, and  like  all  luxuries,  has  in  many  cases  proven  expensive. 
Whether  a  street  railway  property  that  cannot  be  made  profitable 
without  a  park  is  a  desirable  property,  and  whether  a  park  can  be 
made  a  source  of  profit  from  year  to  year,  and  thus  keep  the  prop- 

erty alive  financially,  must  be  decided  by  investors  in  each  case. 
In  a  favored  few  cases  public  parks,  or  natural  resorts,  create 

travel  at  no  extra  expense  to  the  street  railways.  In  this  event, 
or  where  private  capital  maintains  a  park,  it  is  neither  necessary  nor 
advisable  for  a  street  railway  to  have  its  own  park.  Boston  has 
but  one  park  maintained  by  a  street  railway,  and  New  York  prac- 

tically none. 
Where  no  natural  resorts  exist,  it  has  become  quite  customaiy 

for  street  railways  to  make  parks  and  furnish  amusements  for  the 
creation  of  travel.  A  danger  to  be  avoided  is  the  expenditure  of 
too  much  money  to  make  parks  attractive,  as  the  travel  created  by 
a  new  park  is  very  large  while  the  novelty  lasts,  and  when  curiosity 
is  satisfied  falls  off  very  materially,  more  than  one-half. 

As  regards  the  management  of  the  park  itself,  when  it  is  large, 
well  laid  out,  attractive,  and  well  equipped  with  the  minor  amuse- 

ment features,  the  policy  should  be  to  permit  entrance  to  the  park 
free  only  to  patrons  of  the  road,  charging  others  a  small  admission. 
The  public  should  be  educated  to  the  fact  that  the  railway  park  is 
not  a  public  institution,  but  a  business  undertaking,  and  to  be 
operated  at  a  satisfactory  profit,  or  not  at  all. 

It  has  been  the  experience  in  many  cases  that  the  ordinary  travel 
is  not  sufficient  to  pay  for  the  proper  maintenance  of  a  park,  and 
it  therefore  becomes  necessary  to  hold  and  increase  the  travel  cre- 

ated by  the  park  itself  by  the  furnishing  of  amusements.  The 
amusements  generally  furnished  now  require  the  manager  of  the 
street  railway  to  add  to  his  few  other  duties  that  of  a  theatrical 
booking  agent,  and  as  bands  and  musical  organizations  in  most 
cases  will  not  prove  profitable  for  a  season,  recourse  has  gen- 

erally been  made  to  theatrical  entertainments,  changing  weekly. 
It  has  been  said  of  parks  in  Pennsylvania  that  they  are  not  op- 

erated upon  the  most  profitable  basis;  that  all  entertainments 
should  be  free  and  that  the  increased  travel  and  receipts  from 
park  privileges  would  result  in  a  greater  profit  than  if  an  admis- 

sion fee  be  charged  to  the  attraction.  However  that  may  be,  until 
satisfactory  attractions  can  be  secured  at  more  reasonable  prices 
than  has  been  the  case  up  to  the  present  time,  the  experiment  is 
not  likely  to  be  generally  tried.  The  character  of  the  amusements 
furnished  must  depend  largely  upon  the  tastes  of  the  patrons  of  the 
street  railway.  In  some  cases  a  good  opera  company  has  been 
maintained  throughout  the  entire  season,  and  with  success.  In 
others,  and  the  majority,  cheaper  vaudeville  companies,  changed 
weekly,  have  also  been  profitable.  It  has  been  endeavored  to 
cheapen  the  cost  by  using  the  same  attractions  in  a  number  of 
parks,  but  owing  to  the  variety  of  public  tastes  it  has  been  found 
difficult  to  make  such  plan  successful. 

The  custom  has  become  general  to  charge  a  small  admission  fee 
to  these  amusements,  and  it  is  the  intention  and  hope  of  each  rail- 

way manager  that  such  admission  fee  shall  at  least  pay  the  cost 
of  the  amusements,  but  I  doubt  if  such  has  been  the  general  rule. 
In  attempting  to  accomplish  the  desirable  results  two  classes  of 
amusements  have  been  tried,  one  costing  not  over  $250  a  week, 
changing  weekly,  and  another,  of  a  much  higher  grade,  costing 
$350  a  week  and  over,  and  running  a  season  or  a  number  of 
weeks.  Taking  into  consideration  the  loss  due  to  bad  weather 
and  other  attractions  in  the  town  or  city,  the  first  class  is  more 
likely  to  prove  satisfactory. 

The  varied  experiences  of  park  managers  and  the  difference  of 
opinions  as  to  the  best  kind  of  amusements  afford  some  basis  for 
the  statement  that  parks  and  amusements  do  not  secure  an  ade- 

quate return  for  the  time  and  money  expended  by  street  railways, 
and  that  in  smaller  towns  and  cities  with  limited  patronage  invest- 

ments in  parks  and  amusements  should  be  made  only  after  the 
most  careful  consideraton,  and  the  benefit  of  the  doubt  given 
against  rather  than  in  favor  of  such  investments. 

A  System  of  Collection  of  Fares  and  Checking  Employees* 

BY  A.  E.  WALTER 

We  may  not  be  able  to  advance  any  new  ideas  upon  the  subject 
of  collection  of  fares  and  checking  the  work  of  street  car  conduct- 

ors, but  we  will  endeavor  to  outline  a  system  which  we  believe 
would  give  good  results  to  any  company  adopting  it.  The  system 
we  shall  describe  is  practically  that  in  use  on  the  lines  of  the  Allen- 
town  &  Lehigh  Valley  Traction  Company,  and  we  find  that  it 
gives  very  good  satisfaction. 

Each  car  should  be  equipped  with  two  registers,  one  of  which 
should  be  of  particularly  reliable  manufacture,  with  plain,  large 
figures,  so  that  the  state  of  the  register  as  to  the  number  of  fares 
recorded  at  any  point  on  each  trip  could  be  easily  read  at  a  glance. 
Upon  this  register  nothing  but  cash  fares  or  tickets  representing 
exact  cash  fares  should  be  recorded.  The  other  register  should,  of 
course,  be  reliable,  but  if  economy  is  necessary  or  desirable,  one  of 
less  expense  could  be  used.  Upon  this  register  should  be  recorded 
all  transfer  and  complimentary  tickets,  also  commutation  tickets, 
if  such  are  sold  at  reduced  rates.  Transfer  and  compli- 

mentary tickets  should  not  be  recorded  on  the  same  register  with 

cash  fares.  Companies  allowing  this  to  be  done  place  before  their- 
employees  temptations  which  are  not  easily  resisted  by  those  in- 

clined to  do  wrong.  All  street  railway  officers  are  familiar  with 
the  various  methods  by  which  their  companies  may  be  defrauded 
by  improper  use  of  transfer  tickets  by  employees  and  other  persons. 
By  the  use  of  the  same  register  for  cash  and  tickets,  it  is  an 
easy  matter  for  conductors  to  substitute  transfers  for  cash  by  mak- 

ing proper  punch  records  on  transfers  and  exchanging  with  each 
other. 

Conductors  should  be  furnished  a  blank  form  of  report  on  which 
to  keep  the  records  required  by  the  company,  local  conditions  as 
to  what  information  is  desired  of  necessity  being  considered.  In 
the  main,  however,  for  each  trip  there  should  be  ruled  spaces  for 
entering  car  numbers,  time,  places  of  starting  and  ending  trips, 
reading  of  registers,  number  of  fares,  transfer  and  complimentary 
tickets  and  the  amount  of  money  collected.  When  starting  on 
trips  conductors  should  record  in  the  proper  spaces  on  report 
blanks  place  and  time  of  starting,  car  number  and  reading  of  cash 
register.  The  reading  of  the  ticket  register  should  be  kept  on  en- 

velopes in  which  transfer  and  other  tickets  are  to  be  enclosed  and 
reported  each  trip.  At  the  end  of  each  trip  the  reading  of  the  cash 
register  should  again  be  recorded,  from  which  should  be  deducted 
the  first  reading,  the  difference  being  the  cash  fares  collected.  The 
amount  collected  should  be  carried  in  dollars  and  cents  to  a  col- 

umn for  the  purpose.  This  method  of  keeping  records  should  be 
continued  by  conductors  from  the  beginning  of  their  runs  until 
they  go  off  duty. 

As  nearly  as  possible,  every  person  boarding  a  street  car  should 
pay  a  fare  of  some  kind  and  conductors  should  be  required  to 
register  or  report  for  each  passenger  carried.  Officers  of  a  com- 

pany, or  other  persons  entitled  to  free  transportation,  where  it  is 
not  desirable  to  require  them  to  pay  fares  and  refund  the  money 
to  them,  should  be  furnished  a  complimentary  ticket  of  some  con- 

venient form,  which  should  be  collected  by  the  conductor  and  re- 
corded on  the  ticket  register.  Some  companies  allow  their  officers 

and  stockholders  to  use  a  small  paper  ticket  with  their  name  and 
official  title  with  the  company  printed  upon  it,  allowing  conductors 
to  collect  and  record  these  tickets  with  cash.  We  do  not  consider 
this  a  safe  method,  as  there  is  danger  of  such  tickets  being  dupli- 

*  Paper  read  at  the  meeting  of  the  Pennsylvania  Street  Railway  Associa- tion, Oct.  19-20,  1898. *  Paper  read  at  the  meeting  of  the  Pennsylvania  Street  Railway  Associa- tion, Oct.  19-20,  1898. 
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cated  and  used  by  employees  to  balance  registers,  substituting  them 
for  cash  fares. 
Members  of  the  uniformed  organizations  or  persons  wearing 

badges  entitled  to  free  transportation;  that  is,  policemen,  firemen, 

letter-carriers,  or  others,  or  the  company's  uniformed  employees, 
may  be  allowed  to  pass  when  in  full  uniform  or  when  prominently 

displaying  a  badge  designed  for  recognition  by  the  company, 
without  a  record  of  them  being  kept  by  conductors,  the  dress  or 

badge  indicating  conspicuously  to  all  other  passengers  the  reason 
why  no  fare  was  collected  and  registered. 

When  passengers  enter  a  car  it  should  be  the  first  duty  of  con- 
ductors to  see  that  they  are  as  comfortably  accommodated  as  cir- 

cumstances will  permit,  after  which  fare  should  be  collected,  never 

allowing  anv  passenger  to  ride  a  greater  time  or  distance  than  pro- 
priety might  dictate  before  making  the  collection.  If  a  single  fare 

is  paid  and  no  change  is  necessary,  one  fare  should  at  once  be  re- 
corded upon  the  cash  register.  If  it  be  necessary  to  make  change, 

the  conductor  should  receive  the  passenger's  money,  but  before 
making  change  should  record  as  many  fares  as  the  passenger 
wishes  to  pay,  after  which  the  change  should  immediately  be  made, 

Conductors  should  never  be  permitted  to  take  money  from  pas- 

sengers and  go  to  some  other  part  of  or  leave  the  car  before  re- 
cording the  fares  to  be  paid  and  giving  passengers  their  change. 

One  accustomed  to  the  study  of  human  nature  and  familiar  with 

traveling  people  in  general  knows  that  when  a  conductor  takes 

money  from  a  passenger,  promising  "I'll  bring  your  change  Lo  yoti 
directly,"  it  usually  produces  a  sort  of  uneasy  feeling  on  the  parr 

of  the  "passenger,  opening  a  most  favorable  opportunity  for  an  ar- gument, also  very  frequently  resulting  in  the  conductor  neglecting 
to  register  the  fare.  It  is  very  seldom  that  a  mistake  in  change  is 
made,  a  dispute  occasioned  or  failures  to  register  fares  occur  if 
the  conductor  gives  change  immediately  upon  payment  of  fare. 
Upon  having  transfer  stations,  conductors  should  begin  at  the 

front  part  of  cars  and  collect  through  to  the  rear,  registering  all 
cash  fares  as  they  are  collected,  but  transfer  or  other  tickets  not 
representing  exact  cash  fares  should  not  be  registered  during  the 
collection.  After  the  conductor  has  been  through  the  car  and  all- 
cash  fares  have  been  recorded  on  the  cash  register,  all  transfers 

and  other  tickets  should  then  be  counted  and  placed  in  an  en- 

velope, upon  which  should  be  recorded  the  number  of  tickets  col- 
lected, the  time,  place,  division  and  any  other  information  desirable, 

including  the  signature  or  number  of  the  conductor.  The  con- 
ductor should  then  go  to  the  ticket  register  and  record  continu- 

ously the  number  of  transfers  and  tickets  placed  in  the  envelope, 
which  should  finally  be  deposited  at  the  end  of  the  trip  in  a  box  at 
some  convenient  place  near  the  main  office  or  a  prominent  trans- fer station. 
We  shall  say,  for  illustration,  that  conductors  should  carry  $.10 

of  their  own  money  for  making  change.  At  the  end  of  their  runs 
they  should  place  on  the  desk  where  they  make  their  reports 
all  the  money  they  have  with  them,  including  their  own  money 
and  that  which  they  have  collected  for  the  company.  They  should 
never  be  allowed  to  carry  any  collections  away  from  the  office  for 
making  their  reports  after  leaving  their  runs,  but  should  be  re- 

quired to  make  out  reports  and  deposit  cash  immediately  upon 
leaving  their  cars.  Their  first  duty  after  placing  the  money  they 
owe  to  themselves  upon  the  desk  should  be  to  take  away  the  $10 
used  for  change.  The  amount  left  belongs  to  the  company,  and 
if  they  have  been  careful  and  correct  in  registering  all  fares,  mak- 

ing change  and  reading  registers,  it  will  exactly  agree  with  the 
amount  required  by  their  daily  reports.  If  the  company  has  re- 

ceiving clerks,  the  cash  should  be  given  to  them;  if  not,  it  should 
be  deposited  in  a  receiving  safe,  which  should,  of  course,  be  of 
such  construction  that  when  money  is  deposited  in  it  it  cannot  be 
taken  out  except  by  means  of  the  combination  lock.  Daily  reports 
should  not  be  enclosed  with  cash,  but  should  be  deposited  sepa- 

rately. For  depositing  cash,  conductors  should  be  supplied  with 
canvas  bags,  in  which,  with  the  money,  there  should  be  enclosed 
statements  of  cash  on  cash  slip  forms  furnished  by  the  company, 
same  to  be  signed  by  the  conductor.  If  the  money  amounts  to 
more  than  their  reports  call  for.  the  overage  properly  belongs  to 
the  company,  the  conductor  having  first  been  allowed  to  take  away 
what  belonged  to  him.  All  the  money  then  should  be  deposited 
and  a  statement  made  on  the  cash  slip  that  there  is  a  certain 
amount  more  than  the  daily  report  calls  for. 

If  all  fares  have  been  recorded  the  difference  might  be  ac- 
counted for  by  the  conductor  having  made  change  incorrectly,  giv- 

ing some  passenger  less  than  he  should,  in  which  case  the  money 
should  be  in  the  possession  of  the  company  to  return  to  the  pas- 

senger against  whom  the  mistake  was  made  should  a  claim  be 
made  with  good  proof  of  such  an  error.  If  too  few  fares  have 
been  registered,  then  surely  the  overage  belongs  to  the  company. 
At  any  rate,  after  the  conductor  has  taken  out  his  own  money,  con- 

sidering him  to  be  honest  he  will  give  to  the  company  what  is  left, 

On  the  other  hand  the  conductor  may  give  a  passenger  too 
much  change,  or  may  make  an  error  by  registering  too  many 
fares,  or  passengers  may  register  fares,  as  often  happens,  on  ac- 

count of  which  in  either  case  the  conductor  should  have  a  shortage 
of  money  compared  with  the  amount  required  by  his  daily  report 
o!  registers.  In  case  of  shortage  of  cash  in  making  reports,  con- 

ductors should  either  take  from  their  own  money  enough  to  bal- 
ance with  the  amount  required  by  the  registers,  or  should  deposit 

the  amount  left  after  taking  out  their  own  money,  making  a  state- 
ment to  the  cashier  that,  according  to  their  calculations,  the  regis- 

ters require  a  certain  amount  of  money  more  than  deposited. 
The  first  duty  of  the  cashier  of  the  company  each  morning 

should  be  to  take  the  cash  from  the  safe,  and  in  counting  the 
money  of  each  deposit  see  whether  or  not  the  amount  enclosed 
agrees  with  the  statement,  making  a  note  of  any  overage  or  short- 

age. After  thus  checking  the  cash  from  each  conductor,  he  proves 
his  own  work  by  adding  the  amounts  of  all  the  statements,  thus 
getting  a  total  result,  which  should  balance  with  all  the  cash,  con- 

sidering, of  course,  the  items  of  shortage  and  overage. 
While  the  cashier  is  counting  the  money  and  checking  the  cash 

statements  the  run  clerk  should  be  checking  the  conductors'  darly 
reports  of  registers,  carefully  auditing  each  report.  The  run  clerk 
should  begin  by  comparing  the  state  of  the  registers  as  left  by  the 
conductors  on  the  previous  day,  with  a  report  of  their  readings  as 
taken  by  the  car  starter  or  dispatcher,  his  statement  being  com- 

pared with  the  conductors'  reports  of  the  readings  of  registers 
when  taking  the  cars  out  for  service.  If  inspectors  at  the  repair 
shops  find  it  necessary  to  disturb  the  state  of  registers  for  the  pur- 

pose of  repairing  them,  a  full  report  from  the  repair  shops  should 
be  made  to  the  run  clerk,  stating  the  readings  of  registers  before 
and  after  repairing,  also  stating  when  registers  out  of  order  have 
been  substituted  in  cars  by  those  in  repair.  In  this  way  there  are 
at  least  three  checks  upon  the  state  of  the  registers  from  the  time 
the  cars  go  off  duty  until  they  are  taken  out  again.  Starting  in 

this  manner,  the  run  clerk  continues  to  check  from  one  conductor's 
report  to  another  each  register  from  the  time  of  leaving  the  car- 
house  untii  the  car  returns,  being  careful  to  note  whether  or  not 

the  readings  of  registers  are  the  same  on  the  conductors'  reports leaving  cars  as  on  those  taking  them. 
The  dispatcher  should  not  allow  conductors  to  examine  his  re- 

ports, but  he  should  be  instructed  to  make  his  report  promptly  to 
the  main  office  for  the  run  clerk. 

In  comparing  one  conductor's  reports  with  another  the  run clerk  may  find  an  error  which  will  explain  the  cause  of  shortage  or 
overage  in  their  accounts.  If  there  is  a  shortage  which  cannot  be 
explained  by  the  checkings  of  the  cashier  and  run  clerk  the  con- 

ductor should  be  required  to  pay  it.  If  the  shortage  is  of  any  con- 
siderable amount  compared  with  the  money  reported,  the  charac- 

ter and  ability  of  the  conductor  should  be  taken  into  consider- 
ation and  a  thorough  investigation  made  before  deciding  posi- 
tively that  he  should  pay  it,  giving  him  the  benefit  of  all  reasonable 

doubts  that  exist.  We  believe,  however,  that  it  is  good  practice  to 
return  to  conductors  whatever  cash  is  paid  into  the  office  by  them 
more  than  their  reports  call  for  and  to  require  them  to  pay  all shortages. 

A  very  convenient  manner  for  collecting  shortages  and  returning 
overages  is  to  furnish  the  cashier  with  a  book  of  blank  statements 
attached  to  stubs,  which  are  duplicates  something  of  checkbook 
form,  requiring  the  cashier  to  send  statements  each  day  to  all  con- 

ductors in  whose  reports  there  are  errors,  keeping  duplicates  in  the 

office.  If  a  conductor's  money  is  short  of  the  amount  required  he 
should  return  the  statement  with  his  cash  the  following  day,  en- 

closing the  amount  of  the  shortage.  If  he  has  deposited  more 
money  than  called  for  by  his  registers,  he  should  then  also  return 
the  statement  with  his  cash  the  following  day,  receipted,  keeping 
from  the  money  of  this  deposit  the  amount  of  overage  stated. 

The  run  book  should  show  as  nearly  a  complete  record  of  each 

day's  business  as  possible  to  arrange  in  a  condensed  form.  Each 
conductor's  name  and  number  should  be  entered  with  a  record  cf 
all  the  cars  used,  the  number  of  trips  made,  the  miles  of  each  trip 
and  the  total  mileage  of  all  trips,  the  number  of  cash  fares,  transfer 
and  complimentary  tickets  collected,  number  of  passengers  carried, 
amount  of  money  reported  by  each  conductor  and  the  total  amount 
reported  by  all  conductors,  each  division  appearing  separately,  and 
finally  stating  the  results  from  the  operation  of  the  entire  system  in 
convenient  statistical  form. 

The  register  record  is  the  companion  to  the  run  book,  and  in  it 
the  numbers  of  all  the  company's  cars  should  be  printed,  grouping 
the  numbers  of  closed  and  open  cars  separately.  Opposite  the  car 
numbers  should  be  ruled  spaces  in  which  to  enter  the  reading  of 
the  registers  of  all  cars  before  and  after  their  daily  service.  Of 
any  one  car,  by  taking  from  the  register  reading  at  the  close  of  the 
day  what  it  was  when  entering  service,  the  result  is  the  number  of 
fares  registered  during  the  day.  This  should  be  compared  with 
the  reports  of  all  the  conductors  using  that  car,  and  if  the  registers 
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have  been  correctly  read,  the  total  number  of  lares  reported  by 
them  will  equal  this  difference. 

The  run  book  shows  the  number  of  fares  registered  by  each  in- 
dividual conductor  and  the  total  of  all  conductors  on  duty  each 

day.  The  register  record  shows  the  number  of  fares  registered  in 
each  car  and  the  total  on  all  cars  in  service  each  day.  The  total 
fares  registered  as  shown  by  the  run  book  will  agree  with  the  total 
shown  by  the  register  record. 

The  run  clerk  should  write  at  the  bottom  of  the  pages  of  the  run 
book  and  register  record  on  which  the  entries  are  made  the 
amount  of  the  gross  receipts  for  the  day,  and  the  cashier,  after 
carefully  auditing  all  the  entries,  finally  brings  the  work  to  a  close 
by  signing  his  name  to  the  amount  written  by  the  run  clerk,  thus 
certifying  to  its  correctness. 

— ■  ♦♦♦  

Electric  Tramways  for  Newcastle,  England 

The  tramway  committee  of  the  Newcastle,  England,  town  coun- 
cil held  a  special  meeting  recently,  at  which  the  reports  of  Dr.  J. 

Hopkinson  and  W.  M.  Colam,  on  electric  or  cable  traction  for 
the  city  tramways,  which  are  to  be  acquired  by  the  corporation 
on  Jan.  1,  1899,  were  presented.  Dr.  Hopkinson  recommended 
the  overhead  trolley  system,  offering  the  opinion  that  the  car 
sheds  might  be  distributed  in  different  parts  of  the  system,  pref- 

erably in  the  outskirts  of  the  city — furnishing  one  shed  with  a 
fitting  shop  for  repairs.  The  power  station  could  be  most  con- 

veniently situated  near  Manor's  Station,  the  stations  being  utilized 
for  supplying  current  for  lighting  purposes.  Dr.  Hopkinson  ap- 

pended to  his  report  four  schedules.  The  first  is  an  estimate  of 
the  capital  outlay  required  for  the  40  miles  of  single  track  pro- 

posed. This  totals  £358,877,  and  allows  for  132  passenger  cars 
carrying  51  persons.  The  second  schedule  gives  an  estimate  of 
the  cost  of  working  per  car-mile,  which  is  totaled  at  47o6d  on  the 
basis  of  112,320  car-miles  run  per  week.  The  third  schedule  gives 
the  actual  cost  in  pounds  of  the  various  items  set  forth  in  the  sec- 

ond schedule,  and  on  the  basis  of  5,840,640  car-miles  being  run 
per  annum  sets  forth  the  total  working  cost  at  £114,559.  Schedule 
four  shows  the  estimated  cost  of  maintenance  per  car-mile  of  track, 
machinery  and  rolling  stock,  this  being  put  at  o.845d  for  track, 
o.nod  for  machinery,  and  o.382d  for  rolling  stock  per  car-mile — a 
total  of  i-337d. 

Efficiency  of  a  Well-Known  Fender 

The  demand  for  the  Providence  fender,  as  manufactured  by  the 
Consolidated  Car  Fender  Company,  of  Providence,  R.  I.,  is  still 
increasing,  and  this  type  of  life  guard  is  now  the  standard  on  a 
large  number  of  street  railway  systems  in  this  country.  As  is  well 
known,  the  Providence  fender  is  of  the  cradle  pattern,  and  in  its 
normal  condition  is  carried  a  few  inches  above  the  roadbed.  It 
is  so  arranged  that  the  motorman  can  cause  it  to  drop  to  the  rails 
by  a  slight  pressure  of  his  foot,  thus  enabling  him  to  have  both 
hands  free  for  controlling  the  car.  The  front  edge  of  the  cradle 
is  yielding  and  serves  to  cushion  the  blow  against  the  object 
struck.  All  parts  are  interchangeable,  are  simple  in  construction 
and  easy  to  repair,  and  all  fenders  for  cars  of  the  same  company 
are  interchangeable 

The  Consolidated  Car  Fender  Company  has  recently  introduced 
an  automatic  wheel  guard  as  an  additional  protection  in  the  very 
few  cases  where  the  person  struck  falls  in  such  a  way  as  to  be 
thrown  from  the  fender.  This  guard  is  a  cradle  similar  to  the  mam 
fender  cradle  and  is  hung  immediately  in  front  of  the  forward  pair 
of  wheels.  By  a  simple  connection  with  a  swinging  apron  it  is 
made  to  drop  whenever  the  apron  swings  to  the  rear,  which  it  must 
do  when  it  strikes  the  body  of  a  person  under  the  car.  In  the 
great  majority  of  cases  the  person  struck  by  the  fender  will  be 
caught  in  the  main  cradle  and  securely  held  there,  but  it  sometimes 
happens  that  a  person  is  so  near  the  lender  when  he  steps  upon  the 
track  that  the  cradle  cannot  be  dropped  before  he  falls  upon  it. 
If  in  this  case  the  car  is  moving  very  fast  and  the  motorman  ap- 

plies his  brake  very  vigorously,  as  he  would  be  likely  to  do,  the 
person  would  be  thrown  off  the  fender  forward  to  the  ground 
and  the  fender  might  pass  over  him.  In  addition  to  this  it  has 
happened  in  one  or  two  instances  that  the  car  immediately  after 
striking  the  person  came  to  a  curve  and  the  person  on  the  fender 
was  thrown  off.  The  automatic  wheel  guard  is  provided  to  save 
the  lives  of  the  very  few  persons  struck  in  the  above  ways. 
A  number  of  interesting  records,  of  which  the  following  are 

examples,  have  been  kept  of  the  efficiency  of  the  Providence  fen- 
ders: Of  219  persons  struck  by  cars  equipped  with  these  fenders 

in  the  cities  of  St.  Louis,  Newark  and  Jersey  City,  150  were  unin- 
jured, thirty-nine  were  slightly  injured,  nineteen  were  not  seriously 

injured,  three  were  seriously  injured  and  eight  were  fatally  in- 

jured. The  eight  fatal  accidents  mentioned  included  two  deliber- 
ate suicides  and  all  but  one  of  the  eight  were  first  caught  by  the 

fender  and  thrown  off.  When  these  records  were  made  the  auto- 
matic wheel  guard  had  not  yet  been  introduced.  Equally  encoui- 

aging  records  have  been  made  in  other  cities  where  the  Provi- 
dence fender  is  in  operation. 

Among  the  latest  orders  received  by  the  Consolidated  Car  Fen- 
der Company  is  one  for  the  equipment  of  all  the  cars  on  the  South 

Chicago  City  Railway  and  a  large  order  from  the  Ottawa  Car 
Company  of  Ottawa,  Ont.,  for  fenders  to  be  placed  on  the  cars 
of  several  street  railways  in  Canada.  The  company  is  also  still 
turning  out  fenders  to  equip  all  the  electric  cars  in  operation  on 
the  Metropolitan  Street  Railway  system  in  New  York  City.   

A  New  President  for  Union  Traction  Company  of 
Philadelphia 

John  Lowber  Welsh,  who  has  been  since  its  organization  presi- 
dent of  the  Union  Traction  Company,  of  Philadelphia,  resigned 

this  position  on  Sept.  26,  and  was  succeeded  by  John  B.  Parsons, 
who  has  been  the  company's  vice-president  and  general  manager 
for  the  past  eighteen  months.  Mr.  Welsh  is  one  of  the  most  prom- 

inent figures  in  Philadelphia's  financial  world,  having  been  con- nected with  the  Drexels  in  their  many  important  enterprises.  Mr. 
Parsons  is  one  of  the  best  known  street  railway  men  in  the  coun- 

try. He  was  formerly  connected  with  the  Philadelphia  properties, 
but  went  to  Chicago  many  years  ago,  returning  to  Philadelphia  to 
manage  this,  the  largest  street  railway  property  in  the  country,  in 

January,  1897.  A  description  of  Mr.  Parsons's  work  in  Philadel- phia and  some  idea  of  the  results  which  he  has  accomplished  will 
be  found  elsewhere  in  this  issue. 

New  Equipment  in  Baltimore,  Md. 

The  Baltimore  City  Passenger  Railway  Company  has  just  placed 
an  order  for  twenty  20-ft.  box  cars  with  the  American  Car  Com- 

pany, of  St.  Louis.  It  is  expected  that  these  cars  will  be  among 
the  finest  in  Baltimore.  They  will  have  plate  glass  windows  and 
Hale  &  Kilburn  rattan  spring  seats.  The  cars  will  be  mounted 
on  Brill  No.  21 E  trucks  fitted  with  the  Pennsylvania  Car  Wheel 

Company's  wheels,  and  will  be  equipped  with  Westinghouse  No. 
49  motors.  This  company  has  also  recently  purchased  a  new 
snow  sweeper  from  the  J.  G.  Brill  Company. 
The  Baltimore  City  Passenger  Railway  Company  is  cast- 

welding  joints  on  several  miles  of  track,  the  work  being  done  by 
William  Wharton,  Jr.,  &  Company,  of  Philadelphia.  The  track 
being  welded  is  cable  construction,  and  on  account  of  the  traffic  on 
this  line  and  the  weight  of  the  rail  an  extra  heavy  joint  is  being 
used.  The  average  weight  of  cast  welded  joints  is  about  125  to 
130  lbs.,  but  the  joints  being  cast  at  Baltimore  weigh  about  160 
lbs.  The  section  of  track  is  laid  with  6-in.  75-lb.  rail  with  yoke 
centers  of  5  ft.,  and  cars  are  run  on  a  headway  of  twenty  seconds. 

  

Large  Contracts  in  New  York 

Contrary  to  the  statements  appearing  in  several  papers,  it  is 
officially  stated  that  the  contracts  for  the  electrical  construction 
work  on  the  Third  Avenue  Railroad  have  not  yet  been  let.  The 
only  contracts  which  have  been  signed  are  the  following:  The 
Johnson  Company,  of  Johnstown,  Pa.,  all  the  steel  rails;  Pennsyl- 

vania Iron  Works,  of  Philadelphia,  Pa.,  all  castings,  yokes,  boxes, 
etc. :  National  Conduit  &  Cable  Company,  of  New  York  City,  and 
John  T.  McRoy,  of  New  York  City,  all  feeder  conduits. 

Test  of  Storage  Battery  at  South  Braintree,  Mass. 

An  interesting  test  was  recently  made  on  the  Hatch  storage 
battery  at  the  South  Braintree  station  of  the  Quincy  &  Boston 
Railway,  of  Quincy,  Mass.  The  battery  was  made  by  the  Hatch 
Storage  Battery  Company,  of  Boston,  Mass.,  and  the  installation 
was  described  in  the  Street  Railway  Journal  for  September. 
1898.  The  test  was  made  for  the  chief  engineer  of  the  electrical 
construction  division  of  the  City  of  Boston.  The  battery  consists 
of  260  -ells  of  440  amp.  hours  capacity  each,  and  was  installed 
about  May  1,  1889.  The  battery  plant  is  used  as  a  balancing  me- 

dium rather  than  as  a  simple  storage  system,  thus  tending  to  keep 
it  constantly  charged  and  ready  for  service. 
The  engineer  who  carried  on  the  lest  found  that  the  battery  is 

doing  excellent  service,  frequently  carrying  an  overload  of  over 

400  per  cent. 
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Imitation  Leathers 

The  American  Pegamoid  Company,  of  New  York,  manufactures 
a  full  line  of  imitation  leathers  for  car  curtains,  upholstering  seats, 
etc.  The  process  of  making  these  materials  is  the  application  in  a 
liquid  form  of  a  composition  which  by  impregnating  the  fibres  or 
pores  of  the  substances  treated  has  the  effect  of  water-proofing, 
strengthening,  sterilizing  and  generally  protecting  the  material 
used.  It  can  be  applied  to  cloths  made  from  cotton,  wool,  silk, 
flax,  jute,  hemp  or  other  fibres,  and  to  all  kinds  of  paper. 
The  "Pegamoid"  imitation  leathers  are  made  from  any  of  the 

above-mentioned  cloths  or  paper  and  resemble  various  qualities 
and  grades  of  different  hides  and  skins  in  daily  use.  Not  only  is 
the  rich  surface  appearance  of  the  best  leather  imitated,  but  in 
many  cases  excelled,  as  effects  are  produced  which  are  impossible 
on  leather,  while  the  "feel"  of  the  imitation  leather  is  equal  to  that 
of  the  real  article.  Imitation  moroccos,  pig  skin  and  other  hides 
can  be  made  of  any  color  and  the  special  grain  of  each  produced 
to  perfection. 

The  special  advantages  of  "Pegamoid"  material  for  car  curtains, 

FIG.  I.— CORRUGATED  SECTIONAL  BASE  HEATER 

upholstering,  etc.,  are  its  durability  and  its  water-proof  and  stain- 
proof  qualities.  The  surface  is  firm,  but  flexible,  and  it  can  only 
be  scratched  with  difficulty,  while  its  wearing  qualities  are  said  to 
be  greater  than  real  leather.  It  stands  extreme  heat  and  cold,  and 
it  is  claimed  that  the  face  does  not  become  sticky  nor  will  it  peel 
off.  The  surface  can  be  washed  and  scrubbed  even  with  boiling 
water  or  disinfectant  without  injury,  and  it  is  not  easily  damaged 
by  grease,  acids  or  dampness. 

The  composition  is  known  as  "Pegamoid,"  and  which  is  used 
in  the  process  controlled  by  this  company  is  also  furnished  in  the 
form  of  paint.  It  can  be  applied  to  all  iron,  steel,  wood  and  stone 
work,  and  it  is  claimed  that  structural  work  treated  in  this  way  is 
unaffected  by  the  weather  or  changes  in  temperature  and  all  rust 
and  rot  are  prevented. 

 ♦♦♦  

Special  Catalogue 

The  Westinghouse  Electric  &  Manufacturing  Company  of  Pitts- 
burgh, Pa.,  has  issued  a  special  catalogue  entitled  "Electric  Street 

Railway  History."  The  pamphlet  contains  a  very  full  account  of 
the  development  of  the  Westinghouse  motors-  and  generators  from 
the  No.  3  motor,  which  was  brought  out  in  1890  and  was  a  radical 
departure  in  street  raliway  motor  construction,  to  the  No.  49 
motor,  which  represents  one  of  the  newest  designs  and  which  em- 

bodies the  salient  features  of  the  best  motors  made  by  the  West- 
inghouse Company. 

The  book  shows  that  this  company  has  18,712  railway  motors  in 
operation  at  the  present  time  exceeding  600,000  h.p.,  which  gives 
some  idea  of  the  work  that  has  been  done  in  this  branch  of  the 

electrical  field.  The  pamphlet  also  illustrates  and  describes  the 
usual  type  of  generator  built  by  this  company  for  railway  power 
stations. 

 — 

Heating  and  Ventilating  Apparatus 

The  difficulty  of  heating  repair  shops,  car  barns  and  other  large 
rooms  of  like  nature  has  led  the  B.  F.  Sturtevant  Company,  of 
Boston,  Mass.,  to  introduce  a  system  of  heating  which  is  espe- 

cially adapted  to  places  of  this  kind.  In  this  system  exhaust  steam 
can  be  employed  and  the  apparatus  is  centralized  and  under  one 
man's  control.  There  is  no  steam  piping  scattered  around  the 
building,  consequently  there  is  no  freezing  or  damage  from  leaky 
joints,  valves  or  air-cocks. 

Fig.  1  shows  the  Sturtevant  patent  corrugated  sectional  base 
heater.  The  foundation  is  constructed  of  angle  iron,  flanged  and 
bolted.  Upon  this  and  the  expansion  balls  rests  a  series  of  sec- 

tional bases.  Each  contains  an  inlet  and  outlet  chamber  with  a 
separating  diaphragm.    The  steam  is  admitted  and  the  water 

FIG.  2.— HEATING  AND  VENTILATING  APPARATUS 

FIG.  3.— VENTILATING  APPARATUS  WITH  ELECTRIC  FAN 

removed  from  the  same  end  of  each  section.  The  sides  of  the  sec- 
tions are  corrugated.  A  circular  flanged  head  forms  the  end  of 

each  regular  section  and  the  sides  of  the  heads  are  planed;  a  blank 
flange  is  placed  at  one  end,  an  inlet  and  a  drip  header  at  the  other 
and  special  rubber  composition  gaskets  between  all  surfaces.. 
Through  bolts  draw  all  joints  perfectly  tight.  The  inlet  and  drip 
areas  are  very  large  and  direct,  giving  opportunity  for  the  use  of 
exhaust  steam  without  imposing  back  pressure  on  the  engine. 
The  B.  F.  Sturtevant  Company  also  has  a  system  of  ventilating 

apparatus  in  combination  with  heating.  Fig.  2  shows  this  heating 
and  ventilating  apparatus  with  three-quarter  housing  fan.  The 
fan  may  be  made  to  discharge  in  any  direction  and  may  be 
equipped  with  direct  connected  engine  as  shown  in  the  illustration, 
or  can  be  driven  from  a  pulley.  It  can  also  be  made  to  circulate 
either  cold  or  hot  air  as  desired.  In  the  apparatus  shown  in  Fig.  2 
the  bottom  horizontal  discharge  permits  the  air  to  be  delivered 
into  a  duct  beneath  the  floor.  The  heater  in  connection  with  the 

ventilating  apparatus  is  a  "draw-through"  device,  usually  consist- 
ing of  a  double  group  of  corrugated  sections  placed  end  to  end. 

The  fans  can  be  furnished  in  sizes  ranging  from  n  to  15  ft.  and  the 
size  of  the  heater,  of  course,  depends  on  the  requirements.  Fig.  3 
shows  the  heating  and  ventilating  apparatus  with  electric  fan. 
This  is  designed  for  use  where  steam  pressure  is  too  low  to  permit 
of  introducing  an  engine  for  operating  the  fan.  This  fan  can  be 
operated  by  an  independent  motor  or  by  taking  current  from  an 
available  circuit  and  can  be  arranged  to  blow  through  or  draw 
through  the  heater  as  desired.  In  Fig.  3  a  muUipole  motor  is 
shown  supported  on  a  substantial  bed  and  having  its  shaft  ex- 

tended to  carry  the  wheel. 
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Rail  Bonds  and  Terminal  Connectors 

The  rail  bond  and  terminal  connectors  shown  in  the  accompany- 
ing illustrations  have  been  placed  on  the  market  to  fill  the  demand 

for  a  bond  that  can  be  quickly  applied  and  which  can  be  placed 
in  position  by  unskilled  labor.  These  devices  are  fitted  with  steel 
expanding  pins  which  are  fast  in  the  heads  of  the  bonds  and  pro- 

ject about  3-16  in.    The  pins  are  designed  to  be  driven  into  holes 

FIG.  2.— BOND  WITH  HINGED  SECTIONS 

in  the  ends  of  the  rails  and  are  so  formed  that  driving  them  in 
flush  swedges  the  copper  into  perfect  contact  in  the  holes  and 
turns  a  flange  of  copper  from  the  heads  out  on  the  other  side  of 
the  rails,  making  a  strong  locked  connection.  All  this  is  done  on 
the  same  side  from  which  the  holes  are  drilled,  and  it  is  claimed 
that  the  bonds  and  connectors  can  be  placed  in  position  in  one- 

FIG.  1.— NEW  RAIL  BOND 

eighth  the  time  that  it  takes  with  other  devices.  There  are  no 
special  clamps  or  other  parts  to  be  handled,  as  the  bond  is  in  one 
piece,  and  thus  the  chance  of  losing  parts  is  entirely  done  away 
with.  The  pins  can  be  driven  into  place  with  a  hammer  by  any 
ordinary  workman.  These  devices  are  manufactured  by  James 
McLaughlin  &  Company,  of  Chicago,  111. 

Fig.  1  shows  the  type  of  the  McLaughlin  bond  which  is  designed 
for  general  use.  As  will  be  seen,  the  copper  heads  hold  one  end 
of  the  interlapping  copper  plates  and  the  steel  expanding  pins, 
this  connection  makes  a  rubber  contact  on  all  the  plates,  and 
allows  them  to  move  freely  with  the  rails.  When  the  fishplates 
are  screwed  into  place  the  sheet  copper  plates  of  the  bond  are 
pressed  together  as  one  solid  piece  by  a  spring  shown  on  the  top 
of  the  bond  and  which  rests  against  the  inner  side  of  the  fishplate. 
Fig.  2  shows  a  bond  in  which  the  sections  are  hinged  together, 
which  allows  it  to  be  used  for  rails  having  holes  either  3  ins.  or 
4  ins.  apart.  This  construction  also  allows  the  bond  to  move 
more  freely  with  the  rails.  Fig.  3  shows  a  copper  terminal  which 
is  designed  to  be  used  for  joining  the  ends  of  long  bonds  to  the 
rails.  By  the  use  of  this  appliance  a  company  can  use  its  old 
trolley  wires  for  the  bonds.  Driving  the  steel  pin  shown  in  this 
illustration  swedges  the  copper  into  contact  in  the  holes,  as  in 
the  case  of  the  bond  shown  in  Fig.  1,  and  in  addition  securely 
locks  the  wire  composing  the  bond  in  the  slots  shown  on  the  con- 

nector. Fig.  4  also  shows  a  copper  terminal  connector  of  differ- 
ent pattern. 

New  Truck  on  the  Chicago  Lake  Street  Elevated 

There  has  been  running  for  some  months  on  the  Lake  Street 
Elevated  in  Chicago  a  new  truck  which  is  a  radical  departure  from 
existing  designs  in  many  respects.  The  idea  has  been  not  to  pro- 

duce a  stronger  truck  than  those  now  running,  but  one  that  will  be 
strong  enough  to  carry  the  weight  of  the  heavy  motors  of  the 
elevated  service  and  which  will  at  the  same  time  be  easy  riding,  of 
simple  construction,  and  with  plenty  of  room  to  get  at  the  various 
parts.  Its  simplicity  is  illustrated  by  the  fact  that  there  are  but 
three  pieces  and  four  springs  in  the  side.  The  truck  is  shown  in 
the  accompanying  illustrations,  and  in  construction  is  briefly  as 
follows: 
The  side  frames  are  of  steel,  the  columns,  pedestal  jaws  and 

upper  spring  seats  being  cast  solid  with  the  frames.  The  side 
frames  resemble  the  shape  of  a  diamond,  the  upper  member  being 
an  I  section  and  the  lower  member  a  J.  section,  while  a  flat  steel 
bar  is  used  for  the  tie.  The  crossbars  at  the  ends  of  the  frame 
are  4  ins.  x  4  ins.  Ts  bent  downward  near  the  middle  so  as  to 
clear  the  draft  rigging,  which,  on  the  Lake  Street  Elevated  cars,  is 

quite  low.  A  swing  bolster,  10  ins.  wide,  is  placed  between  the 
side  frames,  the  bolster  being  made  of  steel  channels  with  top  and 
bottom  cover  plates.    It  rests  on  elliptic  springs  at  either  end,  the 

FIG.  4.— COPPER  TERMINAL CONNECTOR 

springs  being  carried  on  a  spring  plank  made  of  a  10-in.  steel 
channel.  The  links  are  24-in.  long.  Coil  springs  are  placed  one 
on  either  side  of  the  pedestal  in  addition  to  the  elliptic  springs 
under  the  bolster,  a  very  flexible  spring  arrangement  being  thus 
secured. 

The  brake  rigging,  etc.,  under  the  truck  is  so  arranged  as  to 
give  a  large  space  for  the  motors,  two  of  which  are  used,  of  the 

CROSS  SECTION  AND  END  ELEVATION  OF  TRUCK 

HALF  PLAN  AND  SIDE  ELEVATION  OF  TRUCK 

G.  E.  55  type,  each  of  155  h.p.  The  motor  casing  clears  the  ties 
by  3  ins.  The  wheels  of  the  truck  are  33  ins.  in  diameter,  and  the 
wheel  base  is  72  ins.  The  brake  shoes  are  suspended  by  links,  are 
hung  on  the  outside,  and  the  brake  rigging  on  one  side  is  inde- 

pendent of  that  on  the  other.  No  brake  beams  are  used.  The 
brakes  are  outside  hung  in  order  to  protect  the  gears  and  bearings 
of  the  motors  from  the  fine  dust  from  the  brake  shoes,  which  was 
found  to  occasion  considerable  injury.  The  truck  was  designed  by 
Frank  Hedley,  general  superintendent  of  the  Lake  Street  Elevated, 
and  is  manufactured  by  Fitzhugh  &  Company,  of  Chicago. 

 ♦♦♦  

It  is  stated  that  the  New  Orleans  City  &  Lake  Railroad  Com- 
pany, the  Crescent  City  Railway  Company,  and  the  New  Orleans 

Traction  Company  will  be  merged  into  one  corporation  under  the 
title  of  the  New  Orleans  City  &  Lake  Railroad  Company.  This  it 
is  believed  will  enable  a  considerable  reduction  in  operating  ex- 

penses to  be  made.  The  bonds  and  stock  of  the  merged  com- 
panies will  be  exchanged  for  new  securities  to  be  issued  by  the new  company. 

FIG.  3.— CONNECTION  FOR  LONG BOND 



746 
STREET  RAILWAY  JOURNAL. [Vol.  XIV.  No.  u. 

Instruments  for  Street  Railway  Switchboards 

Among  the  many  details  which  are  essential  to  the  successful 
operation  of  a  modern  street  railway  installation,  none  is  of  greater 
importance  than  the  proper  equipment  of  the  switchboard,  which 
has  been  aptly  called  the  "nerve  center  of  the  whole  system."  If 
the  switchboard  is  poorly  constructed  or  badly  equipped  endless 
trouble  ensues,  no  matter  how  well  the  balance  of  the  system  is  de- 

signed and  installed.  Again,  of  all  the  switchboard  apparatus  the 
most  important  is  the  indicating  instrument  which  silently  per- 

forms its  function  of  showing  at  every  moment  the  exact  condition 
of  generators  and  line.  Indicating  as  it  does  the  exact  per- 

formance of  each  generator  or  translating  device,  it  is  of  prime 
importance  that  its  selection  should  be  governed  by  judgment  and 
discretion.    It  must  be  accurate  and  it  must  be  durable,  fulfilling 

3hmet\sioi\W varies  vtiih  diameter  of  V  from  Z"to$'' 
D \mensior\  V  varies  m\h  capacity  of  ammeter. 

STANDARD  AMMETER 

all  the  many  requirements  of  practical  use  with  scientific  precision. 
The  whole  subject  is  one  of  very  considerable  scientific  as  well  as 
practical  interest,  and  treated  in  its  entirety  would  require  both  time 
and.  space,  but  since  it  readily  lends  itself  to  subdivision  the  present 
article  will  consider  merely  the  question  of  instruments  adapted  for 
use  on  feeder  circuits.  The  engravings  herewith  illustrate  the  ex- 

ternal appearance  and,  diagrammatically,  the  dimensions  of  the 
instruments  manufactured  for  this  class  of  service  by  the  Keystone 
Electrical  Instrument  Company,  of  Philadelphia,  and  designated  by 

that  company  its  type  "R"  instruments. 

EXTERIOR  VIEW  OF  VOLTMETER 

As  may  be  noted,  the  instruments  are  of  the  round  pattern,  the 
body  of  the  case  being  finished  in  black  japan  while  the  front  is 
nickel  plated.  If  it  is  deemed  desirable  to  have  all  the  apparatus 
on  the  switchboard  present  a  uniform  color  or  style  of  finish,  cases 
finished  in  full  copper  or  full  nickel  can  be  readily  substituted. 

One  of  the  first  distinctive  points  is  that  the  ammeters  are  of  the 
series  type;  that  is,  the  entire  current  which  is  to  be  measured 
passes  through  the  instrument.  They  are  not  galvanometers 
measuring  the  drop  in  a  resistance  arbitrarily  set  in  the  line,  but 
ammeters  in  the  true  sense  of  the  word,  and  measure  the  total  cur- 

rent passing  through  them  and  flowing  out  into  the  line.    The  gal- 

vanometer and  shunt  method  may  have  its  uses,  and  in  some  places 
local  conditions  render  its  employment  advisable,  but  the  Keystone 
Company  claims  that  it  has  no  place  on  the  feeder  panel  of  a  rail- 

way switchboard.  From  either  the  scientific  or  practical  point  of 
view  the  series  ammeter  commends  itself  for  such  service,  partic- 

ularly in  view  of  the  modern  methods  of  ccnstruction  which  place 
the  positive  busbar  at  the  top  of  the  board,  which  busbar  is  con- 

nected with  the  circuit  breaker,  ammeter  and  switch  with  the 
feed  wire  so  that  the  ammeter  fits  in  naturally  as  a  connecting  link. 
Connection  to  the  ammeter  is  made  by  clamping  the  connection 
from  the  busbar  between  the  two  nuts  with  which  each  terminal  is 

provided. The  principle  of  the  instrument  is  purely  electromagnetic,  and 
no  element  is  introduced  which  is  subject  to  change  or  deteriora- 

tion. The  current  to  be  measured  passes  in  through  one  of  the 
terminal  studs,  which  consist  of  turned  and  threaded  copper,  to  the 
actuating  solenoid;  this  solenoid  consists  of  one  or  more  turns  of 
pure  copper,  the  number  of  turns  being  determined  by  the  max- 

imum current  to  be  measured,  not  less  than  500  amp.  turns  being 
employed;  from  the  solenoid  the  current  passes  out  into  the  line 
through  the  second  terminal  stud. 
Within  the  actuating  solenoid  is  suspended  a  carefully  treated 

vane  of  magnetic  metal  which  is  attached  to  an  axis  of  steel.  This 
axis  is  threaded  so  that  the  vane  can  be  secured  to  it  by  means  of 
clamping  nuts,  and  the  ends  are  ground  to  a  point  and  highly  pol- 

ished. The  axis  is  suspended  in  bearings  of  polished  sapphire  jew- 
els, so  that  frictional  errors  are  entirely  avoided.  To  this  same 

axis  is  attached  an  aluminum  pointer  which  traverses  the  scale  and 
a  counterpoise  capable  of  adjustment  in  two  directions,  so  that  the 
instrument  may  be  equalized  and  adjusted  for  its  proper  range. 
The  dead-beat  action  is  obtained  by  means  of  an  aluminum  vane 
moving  in  an  air  chamber,  this  method,  it  is  claimed,  producing  the 
best  possible  result  without  introducing  any  possible  error. 

The  magnetic  vane  within  the  solenoid  is  mounted  with  its  axis 
eccentric  to  the  axis  of  the  solenoid,  so  that  the  action  of  the 
solenoid  is  to  draw  the  vane  from  a  position  of  lesser  to  a  position 
of  greater  flux.  The  movement  of  the  vane  is  proportional  to  the 
square  of  the  current  flow  of  the  solenoid,  and  forms  an  absolute 
and  accurate  measure  of  the  current  flowing  through  the  instru- 

ment, and  consequently  of  the  current  in  the  circuit. 
The  composition  of  the  vane  and  its  treatment  prior  to  calibra- 

tion is  such  that  errors  of  hysteresis  or  lag  are  entirely  absent,  frac- 
tional errors  are  avoided  by  the  use  of  selected  jewels  and  the 

proper  polish  of  the  pivot  points  on  the  axis,  errors  due  to  changes 
of  temperature  are  obviated  since  the  actuating  solenoid  is 
in  series  with  the  line,  and  heating  in  the  instrument  is  avoided 
by  providing  a  generous  area  of  copper  per  ampere.  Errors  due 
to  external  fields  are  avoided  by  the  use  of  a  strong  field  in  the 
actuating  solenoid,  this  field  being  of  sufficient  strength  to  prac- 

tically saturate  the  moving  vane  from  the  first  reading  point  on  the 
scale,  and  also  by  constructing  the  case  of  soft  gray  iron,  which  in 

STANDARD  VOLTMETER 

itself  is  a  magnetic  shield.  The  energy  consumed  in  operating  the 
instrument  is  infinitesimal,  being  equal  to  the  energy  loss  in  about 
1  ft.  of  busbar. 

Since  neither  springs  nor  permanent  magnets  are  employed, 
there  is  nothing  which  can  deteriorate,  and  the  whole  system  is  so 
solidly  constructed  that,  notwithstanding  the  lightness  of  the  mov- 

ing parts,  it  is  difficult  to  injure  it  by  even  unusually  rough  han- 
dling. An  accidental'overload,  even  though  it  be  several  times  the 

rated  capacity  of  the  instrument,  cannot  harm  it,  and  the  only  ob- 
servable effect  would  be  to  heat  the  solenoid  and  terminals.  A 

very  striking  advantage  of  this  type  of  instrument  is  the  fact  that 
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the  same  system  may  be  calibrated  for  use  on  the  alternating  cur- 
rent and,  when  so  constructed,  will  be  as  accurate  and  reliable  as 

when  calibrated  for  direct  current. 
The  actual  calibration  of  the  instrument  in  the  factory  laboratory 

is  effected  by  direct  comparison  with  standards  of  current,  the  act- 
ual standard  employed  for  comparison  being  a  dynamometer,  kept 

in  absolute  check  by  the  well-known  methods  of  measurement  and 
comparison  employed  in  physical  laboratories.  In  the  Keystone 
laboratory  the  calorimetric,  drop-shunt,  bridge  and  galvanometer 
or  voltameter  method  is  employed,  depending  on  the  character  of 
the  work  for  which  the  dynamometer  is  to  be  employed  and  the 
range  of  current  to  be  measured.  Each  numbered  point  on  the 
ammeter  scale  is  found  by  actual  comparison  with  the  dynamom- 

eter which  is  connected  in  series  with  the  ammeter  in  a  circuit  sup- 
plied by  storage  batteries  or  the  secondary  of  transformers,  de- 

pending on  whether  the  instrument  is  being  calibrated  for  direct  or 
alternating  current. 

The  scale  points  having  been  established,  the  actual  divisions  are 
put  in  by  hand  and  the  calibration  curve  of  the  instrument  laid  out. 
If  this  calibration  curve  shows  any  variations  from  its  proper  form, 
the  points  showing  above  or  below  the  normal  curve  line  are  rede- 

termined before  proceeding  further.  The  main  and  intermediate 
divisions  having  been  drawn  in  mi  the  scale,  the  instrument  is 
again  set  up  and  the  seal  drawn  into  place,  then  every  marked 
point  on  the  scale  is  checked  by  comparison  with  the  dynamometer 
and,  if  no  errors  are  found,  the  instrument  is  ready  for  shipment; 
if  errors  are  found  a  new  scale  is  made  to  replace  the  one  in  error. 
The  accuracy  of  each  instrument  is  certified  and  a  certificate  sent 
with  it,  while  the  actual  calibration  record  is  preserved  and  filed  for 
reference. 

ing,  casing,  etc.  This  machine  is  made  in  two  sizes,  to  plane  four 
sides  10  in.  and  15  in.  wide  and  o  in.  thick.  The  framing  is 
massive,  strongly  braced  inside  to  resist  all  strains  and  vibrations; 
has  heavy  girts  so  placed  as  to  come  under  the  working  parts  of 
the  machine,  where  there  is  the  greatest  resistance.  All  surfaces 
are  accurately  planed  and  securely  jointed. 

The  cylinders  are  three  in  number,  made  from  solid  steel  forg- 
ir.gs  of  fine  quality,  and  have  four  faces  slotted  to  receive  two  or 
four  knives,  and  chip-breaking  lips  for  working  cross-grained 
lumber.  The  first  or  main  upper  cylinder  is  mounted  in  a  heavy 
yoked  frame,  has  journals  of  V/2  ins.  dia.  and  runs  in  self-oiling 
bearings  io]/2  ins.  long.  It  has  double  flanged  pulleys  close  to 
bearings  on  each  end  fitted  on  taper  bearings,  secured  with 
wrought  nuts.  The  lower  cylinder  is  also  mounted  in  a  heavy 
yoked  frame  with  2]/2  in.  journals  running  in  io1^  in.  self-oiling 
bearings,  and  is  vertically  adjustable  at  each  end.  It  is  driven  by 

flange  pulleys.  The  second  upper  cylinder-is  placed  at  the  feeding- out  end  of  the  machine  and  is  intended  for  a  light  or  skimming 
cut  and  constructed  to  revolve  at  a  much  higher  rate  of  speed  than 
the  other  cylinders. 

The  matching  works  are  heavy.  The  arbors  are  of  steel,  1%  in. 
in  diameter,  where  the  cutter  heads  are  applied  and  revolve  in  long 
self-lubricating  bearings,  both  of  which  are  adjustable  vertically 
and  horizontally  and  are  rigidly  locked  in  any  desired  position  by 
a  lever  conveniently  located  outside  the  frame.  The  feed  works 
consist  of  six  large  feed  rolls,  8  ins.  in  diameter,  driven  by  a  train 
of  powerful  gearing,  each  gear  on  the  shaft  extending  through 
the  machine  and  running  through  the  babbited  bearings.  The 
pressure  bar  before  the  first  upper  cylinder  is  adjustable  to  and 
from  the  cut,  and  has  a  chilled  toe,  reducing  the  wear  to  a  mini- 

NEW  TRIPLE  CYLINDER  FLOORING  MACHINE 

From  start  to  finish  every  process  is  carefully  inspected  and 
every  detail  watched,  so  that  this,  in  connection  with  a  complete 
mechanical  and  electrical  equipment,  obviates  all  possible  danger 
of  errors  in  either  mechanical  construction  or  in  actual  calibration, 
and  the  consumer  receives  an  instrument  which  he  can  depend 
upon  to  silently  perform  its  functions  under  all  conditions  and 
with  unswerving  accuracy. 

— 

Smoke-Preventing  Device 

A  description  of  the  Arbuckle  Sugar  Refinery  in  Brooklyn  was 
recently  published  in  one  of  the  New  York  City  papers.  One  of 
the  most  interesting  features  of  this  plant  is  a  tall  chimney,  but, 
contrary  to  expectation,  smoke  is  never  seen  issuing  from  its  top. 
For  this  reason  it  would  seem  to  the  observer  that  the  factory 
was  not  in  operation,  but,  as  a  matter  of  fact,  forty-six  furnace 
tires  are  continually  burning  and  soft  coal  is  used  exclusively.  The 
absence  of  smoke  is  accounted  for  by  the  fact  that  the  fire  boxes 
are  all  equipped  with  the  American  stoker,  which  feeds  the  coal 
from  all  the  products  of  combustion.  This  stoker  is  manufactured 
by  the  American  Stoker  Company,  of  New  York. 

 »♦♦  

New  Triple  Cylinder  Flooring  Machine 

A  liooring  machine,  manufactured  by  J.  A.  Fay  &  Company,  of 
Cincinnati,  Ohio,  has  recently  been  brought  out  and  contains 
many  new  and  important  improvements.  It  is  designed  for  the 
use  of  all  who  are  engaged  in  manufacturing  flooring,  ceiling,  sid- 

mum.  The  bar  after  the  cut  is  adjustable  for  difference  in  thick- 
ness of  material  worked. 

This  machine  is  equipped  with  a  new  and  improved  bolt  tight- 
ening apparatus  for  both  cylinder  and  side  head  bolts,  quickly 

adjustable  while  the  machine  is  working.  The  machine  will  be 

sold  under  the  trade  name  of  the  "Lightning"  flooring  machine. 
 ♦♦♦  

Handling  Meat  in  Buenos  Ayres 

An  order,  recently  placed  in  Philadelphia  from  Buenos  Ayres 
for  meat  boxes,  trail  cars  and  motor  meat  cars,  amounting  to  up- 

ward of  350  in  all,  shows  that  in  the  modes  of  handling  and  dis- 
tributing meat  a  number  of  the  cities  of  South  America  are  con- 

siderably in  advance  of  many  cities  and  towns  in  the  United 
States.  The  slaughter  of  cattle  in  Buenos  Ayres  is  entirely  in  the 
hands  of  the  Government,  which  owns  and  carries  on  the  abat- 

toirs. No  slaughtering  is  permitted  outside  of  the  established 
slaughter  houses.  This  at  once  puts  the  character  of  the  animals 
used  for  food  within  the  control  of  the  authorities.  Immature  or 
diseased  animals  cannot  therefore  be  used  for  food.  The  abat- 

toirs are  located  14  miles  from  the  city,  and  they  not  only  provide 
all  the  meat  used  at  home,  but  that  which  is  exported  in  cold storage. 

The  means  for  distribution  of  the  dressed  meat  to  markets  and 
butcher  shops  is  exceedingly  interesting.  An  electric  railway  of 
the  city  has  a  contract  for  the  transportation  of  meat,  and  has 
special  cars  constructed  so  that  it  can  distribute  it  to  all  the 
markets,  butcher  shops  and  cold  storage  houses,  where  it  is  de- 

livered for  shipment  to  steamers.    The  system  is  not  altogether 
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new,  and  was  in  operation  on  a  smaller  scale  and  with  more  lim- 
ited facilities  on  the  old  horse-car  lines.  As  long  ago  as  1885  the 

j.  G.  Brill  Company,  of  Philadelphia,  built  special  meat  cars  for 
the  street  railway  companies  of  Buenos  Ayres,  Santiago,  Monte- 

video and  other  South  American  cities. 
The  old  style  cars  were  handled  by  horses,  and  were  of  necessity 

small  and  carried  light  loads.  The  meat  was  carried  to  the  car 
and  hung  up  inside  and  then  hauled  to  the  city.  At  each  point 
where  meat  was  required  the  car  was  stopped  and  the  desired 
number  of  quarters  taken  down  by  hand  and  carried  into  the 
market.  The  car  then  continued  its  journey.  This  method  of 
handling  was  slow  and  very  laborious,  and  involved  a  certain 
amount  of  unnecessary  exposure. 

With  the  introduction  of  electric  traction  in  the  place  of  animal 
power  the  system  is  being  greatly  improved  and  the  facilities  for 
handling  increased,  while  the  exposure  of  the  meat  in  transit  is 
greatly  reduced.  By  the  new  order  of  things  the  sides  of  meat 
are  placed  in  meat  boxes,  which  are  set  upon  a  flat-car,  and  are 
thus  taken  to  the  markets  without  exposure.  Upon  arrival  a 
powerful  crane  at  the  curb  lifts  each  box  from  the  car  and  deposits 
it  upon  a  large  three-wheeled  hand-car,  upon  which  it  is  taken 
directly  into  the  ice  box.  The  flat-car  then  goes  on  to  other 
points  of  distribution. 

The  accompanying  illustration  shows  a  meat  box  motor  car. 
The  boxes  are  5  ft.  11  ins.  square  outside  and  7  ft.  3  ins.  high. 
They  have  double  sides  and  are  lined  with  zinc.  There  are  slat 
ventilators  in  the  two  sides  and  in  the  doors.  The  latter  lift  up- 

ward into  a  horizontal  position  when  open.  To  economize  space 
in  front  that  part  of  the  side  which  is  below  the  door  lifts  out,  in- 

stead of  being  made  to  swing.  Inside  the  boxes  are  fitted  with 
pipe  racks  in  the  center,  along  the  sides,  and  stationary  racks  in 
the  roof,  all  of  which  are  provided  with  sliding  hooks  for  meat. 

In  some  cases  the  boxes  are  carried  on  flat  trail-cars.  In  this 
case  each  corner  of  the  box  is  furnished  with  a  heavy  iron  strap 
terminating  at  the  top  in  a  strong  eye.  These  eyes  are  for  the 
hooks  of  the  lifting  cranes,  and  the  boxes  are  in  this  way  as  easily 
handled  as  a  barrel  or  bag.  The  boxes  have  a  capacity  for  6000 
lbs.  of  meat,  and  the  total  weight  of  each  box  loaded  is  7750  lbs. 
When  taken  from  the  flat-cars  they  are  set  upon  small,  but  very 

MEAT  CAR— BUENOS  AYRES 

strongly  built,  three-wheel  hand-cars.  The  platforms  of  these 
hand-cars  are  5  ft.  11  ins.  square. 

Carbon  Brushes  and  Their  Manufacture 

Prof.  Elihu  Thomson  once  said  "  the  carbon  brush  is  the  most 
important  invention  ever  made  in  the  electric  railway  field."  He 
spoke  undoubtedly  with  a  full  realization  of  what  the  statement 
meant,  for  none  but  the  actual  workers  in  the  field  in  the  early 
days  of  electric  railroading  can  understand  the  utter  discourage- 

ment that  came  withlhe  use  of  wire  brushes,  particularly  for  mo- 
tors, but  also  to  a  large  extent  for  railway  generators.  Often  a 

commutator  would  be  completely  rutted  and  a  wire  brush  "chewed 
up"  in  a  half  day's  run  of  a  car,  and  the  operator  was  fortunate  if a  burned  out  armature  was  not  also  the  result.  Electric  motors  in 
railway  work  were  at  one  time  actually  on  the  edge  of  failure 
through  this  one  imperfect  feature.  The  carbon  brush  entirely 
changed  the  complexion  of  affairs.  Sparking  was  almost  com- 

pletely done  away  with,  both  at  generator  and  motor  commutators 
and  the  "  end  on  "  plan  of  placing  the  brushes  has  made  it  possible 
to  run  the  motors  either  way  without  difficulty. 

The  manufacture  of  carbon  brushes  has  become  an  important 
industry.  With  75,000  to  100,000  street  railway  motors  in  service 
and  with  many  thousand  lighting  and  railway  generators,  the  total 
output  must  be  enormous.  No  one  who  does  not  look  over  such  a 
catalogue,  for  example,  as  that  of  the  Partridge  Carbon  Company, 
of  Sandusky,  Ohio,  devoted  entirely  to  motor  brushes  can 
realize  to  what  an  extent  specialization  in  street  railroad- 

ing has  been  carried  out.  Here  are  listed  brushes  in  differ- 
ent sizes  for  many  hundred  types  of  generators  and  motors  and 

doubtless  adapted  in  composition  also  to  the  special  requirements 
of  the  service.  We  find  carbon  brushes  for  moderate  speed  gener- 

ators and  motors  of  125  volts,  250  volts  and  500  volts;  for  slow 
speed  generators  and  motors  of  the  same  voltage;  for  many  dif- 

ferent types  of  lighting  and  railway  generators  based  on  number 
of  poles;  for  fan  motors,  etc.  There  are  fifty-six  separate  quota- 

tions for  different  sizes  of  brushes  for  the  motors,  and  generators 
manufactured  by  the  General  Electric  Company,  forty-seven  for 
Westinghouse  machines,  six  for  the  Walker  motors,  fifty-one  for 
the  Western  Electric  standard  dynamos,  twenty-eight  for  the 
Eddy  dynamos,  forty-four  for  the  Keystone  Electric  Company's motors  and  dynamos,  ten  for  the  Jenney  motors,  sixteen  for  the 
Steel  motors,  ninety-four  for  miscellaneous  stationary  motors  and 
no  less  than  263  additional  special  sizes  and  quotations.  A  single 
table  gives  a  price  list  on  the  Partridge  pure  plumbago  generator 
brush  for  3045  different  sizes. 

All  things  being  equal,  a  company  which  carries  on  a  business 
of  this  immense  detail  and  high  specialization  must  be  presumed 
to  have  made  the  most  careful  possible  study  of  the  special  re- 

quirements of  its  customers  and  should  be  in  a  position  to  satisfy 
each,  and  to  turn  out  a  product  of  the  highest  quality  and  at  a  low 
price.  The  Partridge  Carbon  Company  has  a  splendid  reputation 
for  its  brushes  and  the  products  of  its  large  factory  in  Sandusky, 
Ohio,  command  a  wide  market. 

A  Modern  Repair  Shop 

Street  railway  companies  that  do  not  own  extensive  repair  de- 
partments of  their  own  must  of  necessity  have  much  of  their  elec- 

SHOP  FOR  REPAIRING  MOTORS  AND  DYNAMOS 

trical  repairs  made  by  concerns  that  make  a  specialty  of  this  class 
of  work.  In  fact  it  is  often  better  and  cheaper  for  a  street  railway 
company  to  have  its  electrical  repairs  cared  for  by  a  company 
that  has  all  the  facilities  for  turning  out  accurate  and  quick  work 
than  to  attempt  these  itself. 

The  Chicago  Armature  Company  of  Chicago,  111.,  while  it  at- 
tends to  all  classes  of  dynamos  and  motors  repairs  is  paying  par- 
ticular attention  to  the  repair  of  street  railway  apparatus.  The  busi- 

ness was  established  in  1893  as  The  McLain  Armature  Company 
and  was  reorganized  as  the  Chicago  Armature  Company  in  1895 
with  U.  L.  Swingley,  secretary  and  treasurer  and  E.  B.  Bronson, 

manager.  Beginning  in  a  small  way,  the  firm's  reputation  for 
promptness  and  fair  dealing  has  constantly  increased  its  list  of  cus- 

tomers until  they  are  numbered  from  nearly  every  State  in  the 
union. 

The  company  within  the  past  few  weeks,  during  which  time  its 
shops  have  been  running  night  and  day,  has  shipped  repaired  dyna- 

mos, motors  and  commutators  to  Seattle,  Portland,  Salt  Lake, 
Denver,  as  far  south  as  Alabama  and  east  to  New  England.  The 

accompanying  illustration  shows  the  interior  of  the  company's works. 
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Rapid  Increase  in  the  Use  of  Cast  Welded  Joints 

"The  number  of  cast  welded  joints  in  use  ha,s  increased  in  four 

years  from  744  to  more  than  200,000." 
This  quotation  from  a  recently  issued  brochure  of  the  Falk  Man- 

ufacturing Company  points  to  a  success  which  perhaps  many 
street  railway  managers  do  not  realize.  The  cast  welded  joint  is 
not  to-day  an  experiment,  but  is  firmly  established  in  the  practice 
of  many  American  and  not  a  few  foreign  railways.  From  the  day 
of  the  Atlanta  Convention  in  1894  and  the  first  experiment  with 

the  joints  of  Captain  McCulloch's  road  in  St.  Louis  to  the  present 
time,  this  joint  has  steadily  gained  favor  with  managers,  and  if  we 
are  to  accept  the  testimony  of  such  experienced  railway  men  as 
Robert  McCulloch,  general  manager  of  the  Chicago  Syndicate 
roads  in  St.  Louis,  M.  K.  Bowen,  president  of  the  Chicago  City 
Railway  Company,  and  others  equally  prominent,  the  joint  has 
proved  entirely  satisfactory  in  practice. 

In  working  up  this  large  business,  the  Falk  Company  has  been 
obliged  to  deal  with  many  different  rail  sections  and  to  undertake 

some  exceedingly  knotty  problems.  About  two-thirds  of  its  busi- 
ness has  been  the  curing  of  old  and  apparently  worn  out  track,  a 

third  being  in  new  track  construction.  So  large  a  proportion  of 
street  railway  managers  are  troubled  and  perplexed  to-day  to  know 
how  to  raise  the  money  for  much  needed  track  improvements  that 
any  device  of  this  kind  which  will  tend  to  prolong  the  life  of  the 

old  track  even  for  a  few  years'  time  is  of  the  greatest  possible  im- 
portance, and  there  seems  to  be  no  question  that  the  Falk  process 

accomplishes  the  raising  of  depressed  rail  ends.  The  smallest 
rail  so  far  welded  is  but  three  inches  high,  and  is  used  at  Oakland, 
Cal.  The  largest  rail  is  the  9-inch  girder  welded  in  Brooklyn  and 
other  cities.  The  greater  part  of  the  9-inch  and  7-inch  rail  welded 
has  been  on  new  track,  and  it  is  the  opinion  of  many  well  known 
railway  managers  that  a  7-inch  rail  with  welded  joints  and  proper 
tie  construction  makes  as  good  a  track  as  can  be  obtained.  The 
most  peculiar  rail  so  far  welded  is  an  8-inch  slot  or  Z  bar,  which  is 
used  as  a  running  rail  on  the  Market  Street  Railway,  of  San  Fran- 

cisco.  This  was  successfully  welded  in  1896. 

The  question  is  often  asked,  "Is  the  Falk  cast  weld  joint  really 
a  weld?"  What  the  scientific  answer  to  this  question  may  be  is 
unimportant  in  view  of  the  fact  that  the  union  between  the  joint 
metal  and  the  rail  is  certainly  so  intimate  as  to  make  it  many  times 
impossible  to  separate  the  two,  while  the  electrical  conductivity  of 
the  joint  is  often  greater  than  the  rail  itself.  It  is  one  of  the  most 
important  features  of  the  cast  weld  joint,  that  the  binding  of  the 
joints  with  copper  appears  to  be  unnecessary,  for  when  the  electri- 

cal conductivity  of  a  section  containing  the  joint  is  equal  to  that 
of  a  section  of  equal  length  of  the  rail  itself,  the  best  practical  re- 

sult is  obtained. 
The  Falk  joint  must  be  made  with  great  care  in  order  to  have 

its  greatest  value.  The  question  of  properly  cleaning  the  rail  ends 
has  led  to  the  invention  of  a  sandblast  machine  by  which  they  are 
made  particularly  bright  and  clean.  This  sandblast  is  operated 
by  an  electric  motor  driving  an  air  compressor  which  at  a  pressure 
of  about  fifteen  atmospheres  throws  a  stream  of  sharp  sand  at  a 
high  velocity  against  the  sides  and  bottom  of  the  rail,  thereby  re- 

moving all  scale  and  rust. 
The  Falk  Company  uses  only  the  best  grades  of  pig  iron,  be- 

lieving that  scrap  iron,  as  a  rule,  is  not  satisfactory. 
The  problem  of  repairing  badly  bonded  joints  in  old  rail  has  led 

to  the  devising  of  various  forms  of  clamps,  by  which  the  amount  of 
rise  in  the  end  of  the  rail  may  be  regulated.  A  flexible  shaft 
grinder  and  an  electrical  grinding  car  are  also  used. 

In  addition  to  its  rail  joint  business,  the  Falk  Company  makes 
built  up  special  work  from  any  type  of  girder  or  T  rails,  making  a 
specialty  of  barn  curves  and  other  complicated  layouts,  and  also 
through  recent  arrangements  undertakes  the  building  of  electric 
railways,  power  stations,  car  houses,  overhead  construction  equip- 

ment, etc. 
 — +++  

Receivership  for  the  John  Stephenson  Company,  Ltd. 

Upon  application  of  a  majority  of  the  directors  and  stockholders 
of  the  John  Stephenson  Company,  Limited,  Albert  A.  Wilcox,  of 
Paterson,  N.  J.,  and  Louis  Stern,  of  New  York  City,  were  on  Oct. 
25  appointed  temporary  receivers  for  the  company  by  Judge 
Cohen,  of  the  Supreme  Court.  There  were  no  judgment  creditors 
or  attachments  on  the  property,  and  the  action  was  purely  a  vol- 

untary one  on  the  part  of  the  directors  for  the  purpose  of  protect- 
ing the  stockholders'  interests.  The  application  for  the  receiver- 
ship was  signed  by  Charles  H.  Davis,  the  company's  president;  L. 

M.  Delamater,  its  secretary  and  treasurer,  and  A.  L.  Phillips  and 
B.  P.  Flint,  directors.  The  petition  sets  forth  that  there  are  now 
due  in  unpaid  claims  for  material  and  supplies  $125,000,  and  addi- 

tional obligations  coming  within  the  next  four  months  cannot  be 
met.  The  assets  are  stated  to  be  $1,175,776,  of  which  the  principal 
items  are  as  follows:  Cash  in  banks,  $19,670;  cars  delivered  and 

finished,  $30,738;  cars  in  progress,  $148,385;  real  estate  at  Larch- 
mont,  $49,521;  real  estate  in  New  York  City,  $293,000;  site  of  new 
plant  at  Bay  way,  N.  J.,  $80,000;  new  plant,  machinery  and  tools, 
etc.,  $372,779;  merchandise,  $152,343-  The  total  liabilities  amount 
to  $788,782,  as  follows:  Mortgages,  $250,000;  notes  maturing 
March  13  next  and  before,  $260,000;  accounts  payable,  $45,867; 

time  bills  payable,  $71,207;  goods  ordered  but  not  delivered,  $17,- 
547;  accounts  payable,  new  works  at  Bay  way,  $144,161.  The  com- 

pany's capital  stock  is  $150,000,  of  which  the  directors  making  ap- 
plication for  the  receivership  represent  $132,000.  The  principal 

stockholders  of  the  company  are  understood  to  be  H.  C.  Valen- 
tine, representing  $80,000;  C.  H.  Davis,  $23,000;  J.  A.  Tackaberry, 

$14,000;  L.  M.  Delamater,  $13,400;  N.  C.  Rogers,  $3,200,  and  D.  S. 
Eggleston,  $2,800. 

The  receivers  have  been  authorized  to  continue  the  business,  and 
it  is  understood  that  orders  will  be  received  and  executed  and 

efforts  made  to  secure  business  as  usual.  The  company's  reputa- 
tion for  excellent  workmanship  and  honorable  dealing  is  unex- 

celled, and  it  is  to  be  hoped  that  the  present  troubles  will  be  but 
temporary. 

Important  Patent  Decision 

The  United  States  Circuit  Court  of  the  Eastern  District  of  New 
York  has  recently  decided  the  cases  of  Thomas  F.  Morrin  vs. 
Thomas  J.  Lawlor  and  Thomas  F.  Morrin  and  the  Clonbrock 
Steam  Boiler  Company  vs.  the  Edison  Electric  Illuminating  Com- 

pany, of  Brooklyn,  in  favor  of  the  complainants,  giving  as  the 
Court's  opinion  that  the  defendants  have  infringed  patent  309,727 
which  deals  with  the  general  construction  of  the  Climax  boiler, 
the  first  and  second  claim  of  patent  463,307  as  to  the  tubes,  and 
patent  463,308  covering  improvements  in  sectional  casings. 

The  principal  claims  which  were  in  dispute  and  which  are  upheld 
by  this  decision  are: 

1.  The  radial  tubes  are  to  be  heated  by  an  annular  grate  sur- 
rounding an  upright  generating  cylinder.  2.  The  tubes  are  ar- 

ranged so  that  the  upper  branches  of  one  tier  overlap  and  enter  the 
cylinder  above  the  lower  branches  of  the  next  tier  above.  3.  The 
tubes  are  set  obliquely  to  the  axis  of  the  generator  cylinder.  4. 
The  tubes  extend  to  an  equal  extent  in  the  generator  cylinder. 
5.  The  tubes  are  of  the  ogee  form. 

 ♦♦♦  

Personals 

MR.  J.  W.  MAUCH,  of  Chicago,  has  been  chosen  treasurer  of 
the  Chicago  &  Milwaukee  Electric  Railway. 

MR.  E.  W.  DAVIS  has  been  appointed  general  manager  of  the 
Versailles  Traction  Company,  of  McKeesport,  Pa. 

DR.  SCHUYLER  S.  WHEELER,  president  of  the  Crocker- 
Wheeler  Electric  Company,  of  Ampere,  N.  J.,  was  married  on  Oct. 
11  to  Miss  Amy  Sutton. 

MR.  MARK  CUMMINS,  general  manager  of  the  Janesville 
(Wis.)  Street  Railway  Company,  has  resigned  that  position  to 
accept  a  position  at  South  Bend,  Ind. 

MR.  G.  HENRY  WHITCOMB,  of  Worcester,  Mass.,  has  been 
elected  president  of  the  Worcester  &  Marlborough  Street  Railway 
Company,  succeeding  Mr.  J.  Russell  Marble. 
MR.  FERD  GREEN  has  been  promoted  to  the  office  of  super- 

intendent of  the  Janesville  (Wis.)  Street  Railway  Company,  to 
take  the  place  of  Mr.  Mark  Cummins,  resigned. 

MR.  F.  O.  RUSLING,  formerly  general  manager  of  the  Chi- 
cago &  Milwaukee  Railway  Company,  is  engaged  in  the  construc- 

tion of  an  electric  lighting  plant  in  La  Paz,  Mexico. 

MR.  J.  G.  WHITE  sailed  for  Southampton  on  the  "Paris,"  Oct. 
26,  to  perfect  certain  arrangements  recently  made  with  the  Tram- 

way Syndicate  of  London  and  will  return  in  about  six  weeks. 
MR.  A.  L.  GILLETTE  has  been  appointed  electrician  of  the 

Marinette  (Wis.)  Light  &  Power  Company.  Mr.  Gillette  was  for- 
merly electrician  of  the  Terre  Haute  Electric  Railway  Company. 

CHAS.  A.  CHAPMAN,  of  Chicago,  consulting  engineer,  has 
removed  his  office  from  1020  Monadnock  Block,  to  1541  Marquette 
Building.  Mr.  Chapman  is  busy  with  a  number  of  designs  for 

large  power  plants. 
MR.  ALBERT  H.  JOHNSON,  of  the  Nassau  Electric  Railroad 

Company,  of  Brooklyn,  sailed  for  Europe  on  the  steamer  "Cam- 
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pania"  Oct.  15.  He  will  not  return  until  the  latter  part  of  Decem- ber. 

MR.  W.  G.  PRICE,  until  recently  mechanical  engineer  of  the 
Chicago  City  Railway,  has  accepted  the  position  of  superintendent 
of  the  shops  of  the  Peckham  Truck  Company,  at  Kingston,  N.  Y. 

MR.  W.  F.  D.  CRANE,  of  New  York  City,  formerly  of  the  H. 
W.  Johns  Company,  has  for  the  past  two  months  been  in  Porto 
Rico  in  the  interests  of  New  York  capitalists  who  are  seeking  con- 

cessions in  the  island. 

MR.  L.  H.  MOUNTNEY  has  been  appointed  superintendent  of 
the  Portsmouth  (Va.)  Street  Railway.  Mr.  Mountney  comes  from 
Wissahickon,  Pa.,  where  he  was  general  manager  of  the  Wissa- 
hickon  Electric  Passenger  Railway. 

HON.  JOHN  H.  MOFFITT,  of  Syracuse,  N.  Y.,  who  for  the 
past  eight  years  has  been  connected  with  the  street  railways  of 
that  city,  resigned  from  the  position  of  general  manager,  his 
resignation  taking  effect  Oct.  I,  1898. 

MR.  C.  O.  SIMPSON,  formerly  assistant  auditor  and  pay- 
master of  the  Metropolitan  Street  Railway  Company,  of  Kansas 

City,  has  been  appointed  auditor  of  the  Augusta  (Ga.)  Railway  & 
Electric  Company,  and  will  fill  the  position  held  by  Mr.  C.  B. 
Reavis,  recently  deceased. 

MR.  GEORGE  HENRY  DAVIS,  of  the  firm  of  Ford,  Bacon 
&  Davis,  of  New  York  city,  was  married  on  Sept.  29  to  Miss 
Catherine  McGrath,  of  New  Orleans.  Mr.  Davis  has  been  man- 

ager of  the  New  Orleans  &  Carrollton  Railway  for  some  time  and 
has  made  a  large  circle  of  acquaintances  while  in  New  Orleans. 
His  many  friends  extend  to  him  their  best  wishes. 

MR.  B.  M.  BARR,  who  has  been  for  several  years  connected 
with  the  Walker  Company  as  its  agent  in  Ohio,  has  recently  sev- 

ered his  connection  with  that  company  in  order  to  accept  the  posi- 
tion of  manager  of  the  New  York  agency  of  the  Stirling  Boiler 

Company,  of  Chicago.  In  addition  to  his  work  in  New  York  and 
vicinity,  Mr.  Barr  will  handle  the  entire  export  work  of  the  com- 
pany. 

MR.  WILLIAM  E.  COOKE  has  been  engaged  by  the  Tram- 
way Syndicate  of  London  to  supervise  the  construction  of  the 

tramways  of  Perth,  Western  Australia.  This  arrangement  was 

made  in  the  course  of  Mr.  Cooke's  recent  trip  to  Europe.  Mr. Cooke  sailed  for  Southampton  on  Oct.  26.  He  will  remain  in 
London  about  a  month,  and  will  go  thence  to  Western  Australia 
and  enter  upon  his  new  duties. 

MR.  GEORGE  E.  PRATT  has  been  obliged  to  sever  his  con- 
nection with  the  Jackson  &  Sharp  Company,  owing  to  the  fact  that 

the  business  of  the  other  two  concerns  which  he  is  representing, 
Forsyth  Brothers  Company  and  The  Ajax  Metal  Company,  de- 

mand his  entire  time.  The  Forsyth  Brothers  Company's  business 
has  greatly  increased  in  the  East,  and  Mr.  Pratt  is  having  very 
good  success  in  handling  their  goods. 

THE  HON.  SIR  A.  B.  FORWOOD,  M.  P.,  died  recently  at 
Liverpool,  England.  Mr.  Forwood  was  a  distinguished  business 
man  and  member  of  Parliament,  having  been  Secretary  of  the  Ad- 

miralty for  five  years.  He  was  a  member  of  the  Liverpool  City 
Council,  chairman  of  the  tramway  committee,  and  one  of  the 
strongest  advocates  of  the  introduction  of  electric  traction  in 
Liverpool. 

MR.  WILLIAM  HENRY  HEULINGS,  JR.,  of  the  J.  G.  Brill 
Company,  of  Philadelphia,  was  married  on  Oct.  19,  to  Miss  Grace 
Lucille  Vane,  of  Philadelphia.  Mr.  Heulings  is  widely  known 
throughout  the  street  railway  field  and  his  many  friends  extend  to 
him  hearty  congratulations  on  this  occasion.  He  has  been  with  the 
Brill  company  for  fourteen  years  and  his  advancement  has  been 
due  to  the  tireless  energy  and  studious  application  which  he  has 
always  brought  to  his  work.  One  of  the  many  wedding  presents 
which  Mr.  and  Mrs.  Heulings  received  was  a  receipted  bill  for 
several  pieces  of  furniture,  which  Mr.  Heulings  had  ordered. 
Thirty-five  of  his  friends  clubbed  together,  found  out  where  the 
furnture  was  ordered  and  paid  for  all  of  it  without  Mr.  Heul- 
ing's  knowledge,  presenting  him  the  receipted  bill  as  a  wedding- gift.  Mr.  Englund,  of  Mayer  &  Englund,  acted  as  treasurer  for 
the  friends  and  the  success  of  the  little  surprise  was  due  mainly  to 
his  efforts.  Philadelphia's  famous  "Syndicate,"  consisting  of  most 
of  the  "good  fellows"  around  town,  also  raised  a  large  purse  for  a wedding  present  to  Mr.  Heulings. 

COL.  EUGENE  GRIFFEN,  of  the  First  Regular  Volunteer 
Engineers,  whose  illness  and  return  to  the  United  States  from 
Porto  Rico  several  weeks  ago  has  already  been  noted  in  these  col- 

umns, is  now  nearly  well  again,  and  during  the  last  half  of  October 

visited  his  office  with  the  General  Electric  Company  and  took  a 

trip  'to  Washington  to  consult  with  the  War  Department  and  the President  concerning  the  matter  of  mustering  out  his  regiment. 
Col.  Griffen  expects  to  return  to  Porto  Rico  immediately  and  is 
now  making  arrangements  to  secure,  through  private  channels,  a 
special  line  of  food  and  other  supplies  to  provide  for  the  more 
comfortable  return  passage  of  his  regiment.  The  regiment  has 
been  employed  in  important  and  interesting  engineering  operations 
in  Porto  Rico,  including  the  rebuilding  of  bridges  destroyed  by 
the  Spaniards  in  their  retreat  to  San  Juan  and  others  damaged  by floods. 

MR.  M.  COKELEY,  who  has  many  friends  in  the  street  railway 
field,  has  been  made  superintendent  of  the  works  of  the  C.  W. 
Hunt  Company,  on  Staten  Island,  N.  Y.,  assuming  the  duties  of 

that  position  on  Oct.  14  after  several  months'  work  revising  the 
factory  systems.  Large  concerns  are  beginning  to  relieve  the 
office  management  of  providing  for  the  details  in  office  routine, 
the  installation  of  systems,  methods,  etc.  This  work  properly  be- 

longs to  a  specialist  and  one  who,  constantly  keeping  his  eyes  open 
foi  improvement,  studying  the  best  literature  on  the  subject  and 
devoting  his  energy  entirely  to  this  work,  becomes  an  expert.  Mr. 
Cokeley  has  made  this  special  work  his  profession  for  some  time, 
having  been  for  many  years  with  the  General  Electric  Company 
and  later  with  othei  prominent  firms.  His  experience  as  a  prac- 

tical mechanic  has  been  of  great  benefit  in  this  line  of  work,  en- 
abling him  to  detect  almost  instantly  the  leaks  that  invariably  exist 

and  which  are  so  destructive  to  profits. 

MR.  C.  LOOMIS  ALLEN  has  been  appointed  acting  general 
manager  of  the  Syracuse  Rapid  Transit  Company,  of  Syracuse, 
N.  Y.  Mr.  Allen  has  been  connected  with  the  Syracuse 
street  railways  for  the  past  four  years  as  engineer,  during  con- 

struction and  reconstruction,  and  later  as  assistant  general  man- 
ager. He  is  a  native  of  Syracuse,  and  entered  the  employ  of  the 

Norfolk  and  Western  Railroad  Company  in  the  engineering  de- 
partment upon  the  construction  of  the  Ohio  extension  of  that 

railroad  in  February,  1890,  and  remained  in  that  position  until  the 
spring  of  1892,  when  he  resigned  and  returned  to  Syracuse  to  enter 
the  partnership  of  Mather  &  Allen,  having  a  general  engineering 
practice.  During  the  continuance  of  this  practice,  this  firm  han- 

dled all  the  street  railway  engineering  in  the  city,  as  well  as  other 
municipal  engineering  problems.  In  1895  this  partnership  was 
dissolved,  and  Mr.  Allen  became  connected  with  the  Syracuse 
Street  Railway  Company  as  its  engineer.  He  occupied  the  posi- 

tion of  engineer  of  maintenance  of  way  from  April,  1895,  until 
March,  1898,  when  he  was  appointed  assistant  general  manager. 
Since  that  time  he  has  been  connected  with  the  management  of  the 
read.  During  1S95-97  the  consolidation  of  the  various  street  rail- 

road systems  of  the  city  was  accomplished,  and  the  consequent 
reconstruction  of  the  track  and  a  large  portion  of  the  overhead 
work  was  done  under  his  direction. 

MR.  W.  J.  CLARK,  general  manager  of  the  railway  department 
of  the  General  Electric  Company,  was,  early  in  October,  appointed 
by  the  Secretary  of  War  one  of  three  members  of  3-  government 
commission  to  select  camp  sites,  report  on  facilities  for  transport- 

ing troops,  etc.,  in  the  island  of  Cuba,  during  and  after  the  evacua- 
tion of  the  island  by  the  Spanish  trcops.  Mr.  Clark's  colleagues 

were  Quartermaster-General  Col.  F.  J.  Keeker  and  Capt.  Craw- 
ford, of  the  Pennsylvania  Railroad.  Mr.  Clark's  special  as- signment on  this  commission  was  expressed  in  the  appointment 

by  the  Secretary  as  "expert  on  Cuban  affairs,"  and  in  the  course 
of  his  trip  he  gathered  an  enormous  amount  of  material  in  addition 
to  that  already  in  his  possession  upon  the  present  condition  oi 
affairs  in  that  devastated  and  unhappy  island.  He  reports  the  sani- 

tary conditions  as  being  execrable  to  a  degree  almost  impossible 
to  believe.  In  a  side  street  in  Havana  he  saw  the  festering  body 
of  a  man  which  had  evidently  been  lying  there  for  several  days, 
while  through  open  doors  in  various  houses  the  signs  of  starvation 
and  misery  were  terrible  to  contemplate.  It  was  conceded  by  the 
Spanish  officials  that  over  one-third  of  the  entire  population  of  the 
island  had  died  during  the  past  two  or  three  years,  chiefly  from 
starvation,  and  in  spite  of  this  the  most  rigorous  custom  house 
blockade  of  importations  is  kept  up  in  order  to  swell  the  Spanish 
treasury.  There  is  a  general  air  of  despondency  and  gloom  over 
the  city  of  Havana  and  the  advent  of  American  troops  and  settlers 
will  be  welcomed  as  the  only  possible  salvation  for  the  island. 
Mr.  Clark  returned  to  the  United  States  Oct.  25,  but  may  possibly 
have  to  return  to  Cuba  a  little  later. 

AMONG  THE  MANUFACTURERS 

THE  JOSEPH  DIXON  CRUCIBLE  COMPANY,  of  Jersey 

City,  has  published  a  little  pamphlet  entitled  "Helps  in  Brazing." This  treats  of  the  process  of  brazing  by  the  dipping  method,  or 
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liquid  brazing,  as  it  is  called.  The  brazing  crucible  is  described, 
together  with  instructions  and  caution  in  regard  to  its  use. 
THE  E.  T.  BURROWES  COMPANY,  of  Portland,  Me.,  has 

issued  a  neat  little  pamphlet  giving  directions  for  preserving  wire 
screens. 

THE  GENERAL  ELECTRIC  COMPANY  has  changed  the 
address  of  its  New  Orleans  office  from  423  Baronne  Street  to  Hen- 
nen  Building. 

THE  NORTH  AMERICAN  RAILWAY  CONSTRUCTION 

COMPANY,  of  Chicago,  is  just  completing  the  work  of  convert- 
ing to  electricity  about  6  miles  of  the  Broadway  Cable  Line,  in 

Kansas  City. 

R.  A.  BRYNS,  formerly  of  the  Walker  Company,  will 
hereafter  act  as  representative  in  the  Eastern  States  for  the  Ohio 
Brass  Company,  of  Mansfield,  O.  He  will  make  his  headquarters 
at  39  Cortlandt  Street,  New  York  City. 
THE  BROOKLYN  &  NEW  YORK  RAILWAY  SUPPLY 

COMPANY,  of  Elizabethport,  N.  J.,  is  engaged  upon  a  large 
order  for  cars  to  be  used  in  London.  The  contract  was  secured 
by  J.  A.  Trimble,  of  the  company,  who  is  now  in  England. 
THE  WESTERN  ELECTRIC  COMPANY,  of  Chicago,  111., 

has  published  a  circular  describing  the  "Petite"  enclosed  long- burning  arc  lamp.  These  lamps  are  in  very  general  use  on  direct 
current  circuits,  and  are  giving  excellent  satisfaction  wherever 
used. 

THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  of 
Philadelphia,  is  sending  out  a  four-page  circular  describing  the  in- 

stallation of  "Chloride  Accumulators"  in  the  station  of  the  Barre- 
Montpelier  Traction  Company,  of  Montpelier.  Vt.  This  plant  was 
described  in  the  issue  of  the  Street  Railway  Journal  for  Sep- 

tember, 1898. 

THE  EGAN  COMPANY,  of  Cincinnati,  O.,  has  published  a 
large  colored  poster  describing  and  illustrating  the  many  different 
kinds  of  woodworking  machinery  which  it  supplies.  The  poster 
will  be  valuable  to  all  users  of  woodworking  machinery,  as  it  will 
enable  them  to  quickly  decide  the  best  machine  to  buy  for  any  par- 

ticular class  of  work. 

THE  PECKHAM  TRUCK  COMPANY,  of  New  York  and 
Kingston,  has  just  received  an  order  from  the  Chicago  South 
Side  Elevated  Railroad  for  the  truck  equipments  for  thirty-two 
cars.  The  trucks  will  be  a  modified  form  of  the  Peckham  No.  14A. 
changed  in  some  details  to  especially  fit  them  for  the  service  for 
which  they  are  intended. 

HAROLD  P.  BROWN,  of  New  York,  has  received  an  excel- 
lent testimonial  to  the  value  of  his  plastic  bond  for  street  rail- 

ways, it  having  been  specified  and  ordered  for  use  on  the  United 
States  Government  Railway,  now  being  installed  at  the  Indian- 
head  proving  grounds.  It  therefore  receives  the  indorsement  of 
the  United  States  Government  as  to  its  value. 

THE  JACKSON  &  SHARP  COMPANY,  of  Wilmington, 
Del.,  has  shipped  six  handsome  closed  cars  to  the  Port  Chester 
Electric  Railway  Company,  of  Port  Chester.  N.  Y.  The  cars  are 
28  ft.  long  over  all.  The  interiors  are  finished  in  mahogany,  the 
doors  and  window  sashes  also  being  of  that  wood.  The  ceilings 

are  all  bird's-eye  maple,  finely  striped  and  decorated. 
THE  JOHNSON  COMPANY,  of  Lorain.  Ohio,  through  its 

Chicago  representative,  A.  S.  Littlefield,  has  recently  shipped 
forty-one  new  trucks  to  the  Metropolitan  Street  Railway  Com- 

pany, of  Kansas  City.  Thirty-five  of  these  are  to  be  placed  under 
new  cars  built  by  the  St.  Louis  and  American  car  companies. 
Six  cars  were  built  by  the  Metropolitan  Company  itself. 
THE  AMERICAN  IMPROVED  RAIL  JOINT  COMPANY, 

of  Chicago,  has  just  closed  a  large  contract  for  cast  welded  joints 

on  the  Toledo  Traction  Company's  lines,  Toledo,  Ohio,  and  is  also beginning  work  on  an  additional  contract  for  the  North  Chicago 
Street  Railway  Company.  The  company  states  that  it  is  receiving 
a  large  number  of  inquiries  from  abroad  and  is  making  negotia- 

tions with  several  companies. 
THE  CONSOLIDATED  SAFETY  VALVE  COMPANY  of 

New  York  City,  is  sending  out  its  catalogue  describing  the  Con- 
solidated "Pop"  safety  valves  fitted  with  Richardson's  patent  ad- 

justable screw  ring  for  use  on  stationary,  marine,  locomotive  and 

portable  boilers,  "Consolidated"  water  relief  valves  and  cylinder 
relief  and  snifting  valves.  The  catalogue  is  well  illustrated,  and 
will  be  found  of  value  to  any  one  desiring  appliances  of  this  kind. 

THE  BATES  MACHINE  COMPANY,  of  Joliet,  111.,  states 
that  the  proceedings  instituted  against  it  about  two  years  ago  by 
the  Excelsior  Heater  Company  for  alleged  infringement  of  a  heater 

patent  have  terminated  in  a  complete  victory  for  the  defendant. 
The  decision  of  the  United  States  Supreme  Court  of  Appeals  at 
Chicago,  the  court  of  last  resort  in  this  case,  was  handed  down  by 

Judge  Woods  on  Oct.  3,  and  the  complainant's  bill  was  dismissed 
THE  CROUSE-HINDS  ELECTRIC  COMPANY,  of  Syra- 

cuse, N.  Y.,  manufacturers  of  the  Syracuse  changeable  electric 
headlight,  electrical  switches,  switchboards,  etc.,  reports  that  its 
factory  is  overflooded  with  orders  and  is  now  running  at  its  full 
capacity  with  one  shift  of  men,  and  the  works  are  run  until  10 
o'clock  at  night.  This  rush  of  business  speaks  well  for  theipopular- 
ity  of  the  headlights  and  switchboards  manufactured  by  this  com- 

pany. THE  NEW  PROCESS  RAWHIDE  COMPANY,  of  Syracuse. 
N.  Y.,  has  received  the  following  letter  testifying  to  the  good 

qualities  of  the  "New  Process"  rawhide  pinions.  The  letter  is 
from  the  Oxford  Lake  Line,  of  Anniston,  Ala.,  and  reads:  "We 
are  pleased  to  say  that  all  of  these  wheels  that  we  have  used  have 
seen,  already,  very  long  and  hard  service  and  are  still  giving  very 
excellent  satisfaction,  so  that  we  have  decided  to  adopt  the  raw- 

hide pinion  and  do  away  with  the  gear  cases." 
THE  LANE  &  BODI.EY  COMPANY,  of  Cincinnati,  O.. 

is  sending  out  a  little  pamphlet  describing  the  "Bennett-Corliss 
Compressor"  whicrTit  manufactures.  This  apparatus  can  be  used 
for  compressing  air  for  any  purpose,  and  consists  of  an  improved 
"Columbian"  Corliss  engine  to  which,  in  tandem,  is  attached  a 
compressing  cylinder.  The  advantages  claimed  for  the  Lane  & 
Bodley  system  are  much  saving  of  fuel,  dry  and  coolest  air,  no  lia- 

bility of  derangement,  and  positive  automatic  governor  control. 

THE  BALTIMORE  CAR  WHEEL  COMPANY,  of  Balti- 
more, Md.,  is  sending  out  to  the  trade  a  very  artistic  poster  in  colors 

describing  "The  Lord  Baltimore"  truck.  This  truck  is  thoroughly 
well  and  carefully  built  throughout,  the  construction  being  such 
that  there  are  no  shearing  strains  on  bolts,  all  joints  being  ma- 

chined and  all  parts  made  interchangeable,  and  the  manu- 
facturers claim  for  it  greater  strength,  fewer  parts,  easier  riding,  a 

minimum  cost  for  maintenance,  and  comparative  noiselessness. 

THE  ELLIOT  FROG  &  SWITCH  CO.,  of  East  St.  Louis, 
111.,  has  published  a  new  catalogue  describing  the  frogs,  curves, 
switches,  turn-outs,  crossings  and  special  work  for  street  railways 
which  it  manufactures.  The  requirements  of  street  railways,  espe- 

cially those  using  T  rails,  are  to  a  great  extent  identical  with  those 
of  steam  railways,  and  it  is  by  its  long  experience  in  the  latter 
branch  of  work  that  this  company  is  enabled  to  furnish  track  ma- 

terial which  very  fully  meets  the  demands  of  street  railway  practice. 

THE  BERLIN  IRON  BRIDGE  COMPANY,  of  East  Berlin, 
Conn.,  is  erecting  an  extension  of  the  foundry  of  the  Benj.  Atha 
&  Illingsworth  Company,  at  Harrison.  N.  J.  This  extension  is  5,1 
ft  wide  and  152  ft.  long.  The  framework  is  all  steel  throughout, 
and  the  sides  are  covered  with  corrugated  iron  and  steel  purlins 
and  are  arranged  for  suitable  doors  and  windows.  The  side  col- 

umns support  a  30-ton  electric  crane,  having  a  span  of  46  ft.  The 
roof  construction  is  of  steel  trusses  and  purlins  arranged  with 
openings  in  the  roof  for  skylights. 

THE  RICE  &  SARGENT  ENGINE  COMPANY,  of  Provi- 
dence, R.  I.,  has  recently  installed  a  Rice  &  Sargent  cross  com- 
pound condensing  engine  of  350  i.h.p.  in  the  main  machine  shop 

of  the  Brown  &  Sharp  Manufacturing  Company,  of  Providence. 
The  new  engine  takes  the  place  of  a  pair  of  non-condensing  simple 
engines  of  the  Corliss  type,  one  of  which  was  built  in  1872.  The 
change  will  effect  a  saving  of  several  tons  of  coal  a  week,  and  the 
gain  in  economy  illustrates  the  great  advance  made  in  steam  en- 

gineering during  the  past  twenty  years. 

THE  ASHCROFT  MANUFACTURING  COMPANY,  of 
New  York  City,  manufacturers  of  pressure  and  vacuum  gages, 

revolution  counters,  pipe  stocks  and  dies,  pipe  fitters'  tools,  re- corders, indicators  and  other  special  steam  boiler  appliances,  has 
issued  an  elaborate  catalogue  bound  in  cloth  describing  its  differ- 

ent devices.  The  materials  and  workmanship  entering  into  the  ap- 
pliances of  this  company  are  of  the  best,  and  all  measuring  instru- 

ments are  carefully  tested  before  shipment,  and  are  guaranteed  to 
correctly  fill  all  the  conditions  for  which  they  are  intended. 

THE  CENTRAL  UNION  BRASS  COMPANY,  of  St.  Louis, 
Mo.,  is  sending  out  its  catalogue  of  appliances  which  it  manu- 

factures for  the  equipment  and  maintenance  of  electric  railways. 
This  company  claims  that  its  line  material  cannot  be  equaled  for 
lightness,  strength  and  beauty,  the  "Gem"  hangers  being  partic- 

ularly neat  and  symmetrical.  While  these  patterns  are  compar- 
atively new  they  have  been  thoroughly  tested  by  use  and  are  fully 

guaranteed.  The  catalogue  contains  descriptions  of  motor  bearings, 
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journal  bearings,  hangers  of  all  descriptions,  insulators,  clamps, 
trolley  ears,  wire,  trolley  wheels,  etc.,  pinions,  commutator  bars, 
brackets,  and  many  other  supplies. 

THE  DUPLEX  CAR  COMPANY,  of  New  York  City,  has  re- 
ceived an  order  from  the  Mansfield  &  Norton  Street  Railway  for 

Duplex  cars  similar  to  the  one  exhibited  at  the  Boston  Convention 
of  the  American  Street  Railway  Association.  Interest  in 
this  new  style  of  car  is  greatly  increasing,  and  inquiries  and  several 
orders  are  being  received  from  street  railway  companies  in  this 
country  and  also  in  foreign  countries.  The  advantages  of  a  car 
that  can  be  quickly  turned  from  an  open  one  to  a  closed  one  when 
sudden  storms  or  changes  of  temperature  occur  are  very  great,  and 
the  Duplex  car  seems  to  be  doing  the  work  required  of  it  with 
great  satisfaction  to  all  purchasers. 

THE  KINETIC  MANUFACTURING  COMPANY,  of  New 
York,  has  just  purchased  a  new  manufacturing  plant  located  at 
Riverside,  Del.,  between  Wilmington  and  Chester,  Pa.  The 
Kinetic  motor,  which  employs  stored  steam,  is  in  use  on  several 
roads,  and  the  increasing  demand  for  motors  built  in  accordance 

with  this  system  has  necessitated  an  increase  of  the  company's  fa- cilities. The  plant  consists  of  three  brick  buildings,  respectively 
241  ft.  x  55  ft,  51  ft.  x  60  ft,  and  33  ft  6  ins.  x  37  ft.  In  addition  to 
these  buildings  there  are  several  frame  buildings  situated  on  a  lot 
containing  about  5  acres.  The  works  are  3  miles  north  of  Wil- 

mington, Del.,  and  24  miles  south  of  Philadelphia. 

THE  LOMBARD  WATER-WHEEL  GOVERNOR  COM- 
PANY, of  Boston,  Mass.,  has  published  its  catalogue  of  governors 

for  all  makes  of  turbine  and  impulse  water-wheels  and  for  large 
srtam  engines.  The  pamphlet  contains  in  condensed  form  much 
data  taken  from  actual  practice,  which  will  be  of  great  value  to 
those  interested  in  the  speed  regulation  of  water-wheels  and  steam 
engines.  This  company  has  made  such  alterations  in  its  designs  as 
the  experience  of  governing  over  75,000  h.p.  of  water  wheels  has 
shown  to  be  desirable,  and  the  governors  which  it  is  now  building 
rank  among  the  highest  grade  machinery  made  in  any  country  for 
any  purpose. 

THE  WHITING  FOUNDRY  EQUIPMENT  COMPANY, 
of  Chicago,  111.,  has  been  forced  to  issue  a  second  edition  of  its 
general  catalogue  to  meet  the  increasing  demand  for  descriptions 
of  various  articles  needed  in  the  equipment  of  well-appointed 
foundries  and  shops.  The  company  gives  its  special  attention 
to  the  furnishing  of  complete  equipments  for  foundries,  but  does 
not  limit  itself  to  this  field  alone,  as  it  also  manufactures  numer- 

ous appliances  of  utility  in  several  lines  of  industry,  including 
cranes,  derricks,  air-hoists,  elevators,  etc.  It  also  makes  a  spe- 

cialty of  furnishing  apparatus  and  material  for  building  complete 
car-wheel  foundries. 

THE  J.  G.  BRILL  COMPANY,  of  Philadelphia,  has  issued 
within  the  past  few  weeks  a  series  of  beautifully  printed  catalogues 
on  special  subjects.  The  subjects  treated  are  the  following:  The 
Denda  gong,  the  Brill  convertible  car,  profitable  feeder  lines  for 
trunk  railroads,  Brill  21 E  truck,  and  the  Eureka  maximum  trac- 

tion truck.  These  pamphlets  have  been  written  and  arranged  by 
W.  E.  Partridge,  of  the  Brill  Company,  who  is  responsible  for 
much  of  the  interesting  and  valuable  matter  recently  published  by 
that  concern. 

THE  BROWN  HOISTING  AND  CONVEYING  MA- 
CHINE COMPANY,  of  Cleveland,  O.,  is  sending  out  a  little  cir- 

cular describing  the  Weston  patent  crabs  and  winches  for  hoisting 
purposes.  These  appliances  were  formerly  made  by  the  Yale  & 
Towne  Manufacturing  Company,  but  are  now  manufactured  by 
this  firm.  They  are  strictly  safety  crabs  and  winches,  and  it  is  im- 

possible when  they  are  used  to  drop  a  suspended  load.  They  are 
in  no  sense  cheap  machines,  but  on  account  of  this  safety  feature 
they  are  in  great  demand. 

THE  HAYDEN  &  DERBY  MANUFACTURING  COM- 
PANY, of  New  York  City,  has  published  a  pamphlet  describing 

the  automatic  injectors,  ejectors,  and  jet  apparatus  which  it  sup- 
plies. Attention  is  particularly  called  to  the  "Metropolitan  1898" 

injector  which  this  company  makes,  and  which  is  designed  for  the 
severest  conditions,  embodying  safety  devices  and  constructed  to 
be  efficient,  reliable  and  durable.  Attention  is  also  called  to  the 

"H.  D.  1898"  ejectors,  which  have  been  designed  with  a  view  to 
making  them  as  simple  as  possible,  while  adhering  closely  to  cor- 

rect principles. 

THE  BUREAU  OF  EXPORT  INFORMATION  AND 
FORWARDING  AGENCY,  of  New  York,  makes  a  specialty  of 
caring  for  the  details  of  the  export  business  of  manufacturers. 
This  includes  the  securing  of  consular  invoices,  clearances  and 

bills  of  lading,  and  the  translation  of  letters  from  and  into  all  the 
leading  commercial  languages.  The  company  also  acts  as  agent 
for  foreign  corporations  purchasing  apparatus  in  this  country,  if 
desired,  and  its  familiarity  with  foreign  languages  and  customs,  as 
well  as  with  those  of  the  export  trade  in  this  country,  makes  its 
services  of  great  value  to  both  American  companies  doing  busi- 

ness abroad  and  foreign  companies  desiring  business  with  Ameri- 
can manufacturers. 

THE  ELECTRIC  RAILWAY  EQUIPMENT  COMPANY, 
of  Cincinnati,  Ohio,  has  published  a  unique  catalogue  illustrating 
the  iron  and  steel  tubular  poles,  pole  trimmings,  ornamental  and 
plain  pole  brackets  for  electric  railway,  lighting,  telegraph,  and 
telephone  service,  which  it  manufactures.  The  catalogue  consists 
of  sixty-one  sheets,  bound  together  by  wire  stitching.  Several  of 
the  sheets  contain  large  engravings  of  a  number  of  the  different 
styles  of  poles  which  the  Electric  Railway  Equipment  Company 
carries  in  stock,  and  the  rest  of  the  sheets  contain  groups  of  en- 

gravings of  the  various  parts  of  the  poles.  These  include  brackets, 
trimming,  etc.  Elmer  P.  Morris,  of  New  York  city,  is  the  Eastern 
agent  for  these  goods. 

THE  WEIR  FROG  COMPANY,  of  Cincinnati,  O.,  has  just 
issued  its  catalogue  No.  5.  There  are  a  number  of  new  devices 
mentioned  in  this  book  which  were  not  included  in  the  No.  4  catar 
logue  issued  last  year.  The  pamphlet  shows  about  twelve  new  de- 

signs of  crossings  for  electric  lines  with  steam  roads,  and  also 
several  new  girder  rail  tongue  switches  and  mates  with  hardened 
steel  wearing  parts.  These  are  especially  designed  to  meet  the  re- 

quirements of  heavy  and  frequent  travel  in  paved  streets  where  the 
renewal  of  special  work  and  paving  is  an  expensive  matter.  The 
catalogue  also  describes  a  new  girder  rail  frog  with  hardened 
wearing  parts,  and  shows  several  new  split  switches  and  stands  de- 

signed for  use  on  suburban  electric  railways. 

THE  CHRISTENSEN  ENGINEERING  COMPANY,  of 
Milwaukee,  Wis.,  has  published  from  time  to  time  exceedingly 
interesting  printed  matter,  but  its  catalogue  issued  for  the  Boston 
convention  surpassed  anything  that  the  company  has  undertaken 
before.  The  catalogue  fully  describes  the  Christensen  air  brake 
system,  the  scheme  being  to  present  on  one  page  some  car 
equipped  with  the  Christensen  air  brake  and  on  the  opposite  page 
a  testimonial  from  one  of  the  officials  of  that  railway  regarding  the 
working  of  the  system.  The  list  of  the  roads  using  this  system 
includes  the  interurban  roads  running  out  of  Cleveland,  the  ele- 

vated roads  of  Chicago  and  Brooklyn,  the  Niagara  Falls  roads, 
the  Cripple  Creek  District  Railway,  the  Milwaukee  Electric  Rail- 

way, and  many  others. 

THE  MANHATTAN  GENERAL  CONSTRUCTION  COM- 
PANY, of  New  York,  has  issued  its  circular  No.  10,  describ- 

ing the  new  Manhattan  direct  current  enclosed  arc  lamp.  While 
retaining  features  of  the  old  lamp,  the  new  Manhattan  lamp  also 
contains  a  number  of  improvements  which  have  been  discovered 
by  experience.  The  principal  changes  that  have  been  made  in  the 
new  lamp  are  as  follows:  reduction  of  length  from  36  ins.  to  29 
ins.,  change  in  the  method  of  trimming,  introduction  of  mechan- 

ism for  lowering  the  inner  bulb  down  through  the  opening  in  the 
bottom  of  the  outer  globe,  the  addition  of  a  gas  check  plug  which 
materially  lengthens  the  life  of  the  carbon,  improvement  in  the 
method  of  adjustment,  the  elimination  of  the  brush  box,  and  a 
number  of  other  improvements. 

THE  J.  G.  WHITE  COMPANY,  of  New  York  city,  has  en- 
tered into  arrangements  with  the  Tramway  Syndicate  of  London 

by  which  it  will  henceforth  purchase  all  supplies  needed  by  the 
latter  for  the  various  tramway  enterprises  throughout  the  world, 
and  particularly  for  the  tramway  in  Perth,  Western  Australia, 
which  the  syndicate  has  recently  purchased  for  extension  and 
equipment  by  electricity.  J.  G.  White  &  Company  has  placed  con- 

tracts in  behalf  of  the  British  Tramway  Syndicate  for  the  equip- 
ment of  the  tramway  system  in  Perth,  as  follows:  Dynamos  and 

motors,  General  Electric  Company;  engines,  Robb  &  Company; 
boilers,  Babcock  &  Wilcox  Company;  cars  and  trucks,  J.  G.  Brill 
Company;  overhead  material,  Macallen;  iron  poles,  R.  B.  Corey; 
wire,  American  Electrical  Works.  It  is  expected  that  the  system 
at  Perth  will  eventually  comprise  about  30  miles  of  track  and  will 
require  thirty  cars  or  more,  but  the  present  order  is  for  ten  cars only. 

THE  WESTINGHOUSE  ELECTRIC  &  MANUFACTUR- 
ING COMPANY,  of  Pittsburgh,  Pa.,  has  issued  catalogues  Nos. 

200  and  201,  describing  respectively  generator  and  rotary  trans- 
formers for  electrolytic  work  and  polyphase  inductor  generators. 

Regarding  the  inductor  machines  the  catalogue  states  that  the  gen- 
erators of  this  type  are  designed  to  give  virtually  the  same  per- 

formance, efficiency,  regulation  and  temperature  as  the  Westing- 
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house  standard  machines,  and  the  choice  between  the  inductor 
type  and  the  standard  rotary  armature  form  is  largely  a  matter  of 
the  personal  preference  of  the  purchaser,  although  the  placing  of  the 
armature  on  the  stationary  part  of  the  machine  permits  increased 
facilities  for  insulation  and  renders  it  practicable  to  generate  a 
higher  e.m.f.  than  is  possible  with  revolving  armatures. 
THE  KNOWLES  STEAM  PUMP  WORKS,  of  New  York 

City,  have  issued  two  new  catalogues,  one  their  general  catalogue 
for  1898  and  one  a  special  catalogue.  The  general  catalogue  gives 
full  particulars  and  illustrations  of  a  large  number  of  standard  de- 

signs of  Knowles  improved  pumping  machinery.  This  company  is 
constantly  bringing  out  new  specialties  in  the  steam  pumping  line, 
and  is  ready  to  build  machinery  to  fill  any  conditions.  The  special 
catalogue  contains  descriptions  of  pumps  especially  designed  for 

use  in  paper  and  kindred  manufacturing  plants.  This  company's 
business  intercom-.*"  with  the  paper  mills  has  been  of  long  dura- 

tion, and  it  has  given  so  much  attention  to  the  requirements  of 
this  class  of  mills  that  it  is  ready  to  guarantee  its  special  pumps  to 
do  all  that  is  desired. 

THE  LOBDELL  CAR  WHEEL  COMPANY,  of  Wilmington, 
Del.,  has  issued  a  new  catalogue  describing  its  car  wheels.  The 
pamphlet  contains  a  list  of  the  patterns  that  are  in  almost  constant 
use  which  experience  has  demonstrated  will  meet  nearly  all  re- 

quirements. This  company,  however,  makes  any  design  of  pattern 
desired,  and  the  dimensions  can  be  changed  to  suit  circumstances. 
The  works  of  the  Lobdell  Car  Wheel  Company  are  equipped  with 
every  modern  appliance  for  the  making  and  finishing  of  car  wheels 
in  the  best  possible  manner.  The  foundry  proper  has  sufficient 
floor  space  for  moulding  800  wheels  per  day  besides  the  necessary 
room  for  cupolas,  blowers,  core  ovens,  etc.,  storage  of  equipment, 
sand  and  other  materials.  The  Lobdell  wheels  have  been  made 
the  standard  type  on  a  number  of  street  railway  systems  in  the 
United  States. 

THE  WESTINGHOUSE  ELECTRIC  &  MANUFACTUR- 
ING COMPANY,  of  Pittsburgh,  has  received  the  following  letter 

from  R.  G.  Vance,  Jr.,  superintendent  of  the  Stevens  Coal  Com- 
pany regarding  the  Baldwin-Westinghouse  electric  mine  locomo- 

tive in  operation  in  the  mines  of  the  latter  company:  "It  gives  us 
pleasure  to  say  that  this  motor  is  giving  the  very  highest  possible 
satisfaction  and  is  attracting  considerable  attention  in  this  valley. 
It  has  been  running  since  May  1  and  has  not  cost  a  dollar  in  the 
shape  of  repairs,  excepting  a  new  valve  for  sand  box  and  a  head- 

light base  broken  in  a  collision  with  a  car.  It  is  running  on  a  road 
of  25  lb.  steel,  4000  ft.  long,  over  undulating  grades  varying  from 
1  to  6  per  cent.  Its  regular  load  now  consists  of  twenty  cars  of 
ir/2  tons  capacity  and  the  time  required  for  each  round  trip  is  from 
17  to  19  minutes.  It  has  pulled  as  high  as  twenty-five  of  the^e  cars 
at  one  trip,  which  it  did  with  all  ease.  When  necessity  requires  we 
can  pull  thirty  cars,  giving  50  per  cent  more  capacity  than  you 
guaranteed.'  j  1 
THE  MICA  INSULATOR  COMPANY,  of  New  York,  Chi- 

cago and  London,  manufacturer  of  "Micanite"  materials  for  high 
grade  insulation,  reports  a  gratifying  demand  for  its  commutator 
rings.  This  company  makes  a  specialty  of  manufacturing  molded 
insulation,  and  is  now  turning  out,  for  some  of  the  large  manufac- 

turers of  electrical  machinery,  molded  rings,  all  in  one  piece.  This 
pattern  of  ring  is  the  most  difficult  insulation  to  manufacture,  but 
the  ring,  as-it  comes  from  the  machinery  of  this  company,  is  as 
perfect  as  a  stamped  piece  of  steel  ware,  and  has  the  same  metallic 
sound  when  struck.  Electrical  manufacturers  will  do  well  to 
write  the  company,  sending  their  blue-prints  for  estimates.  An- 

other form  of  insulation  of  which  this  company  has  made  a  spe- 
cialty is  the  armature  trough  or  slot,  which  is  now  in  use  by  many 

of  the  manufacturers  of  motors  for  crane  work  and  by  those  who 
require  a  heavy  insulation  which  will  stand  a  very  high  voltage. 
While  this  form  of  insulation  is  a  trifle  more  expensive  than  the 

common  red  paper  and  "Mica,"  yet  those  concerns  who  manu- 
facture machinery  which  receives  such  rough  usage  have  found  it 

necessary  to  get  the  best  possible  insulation  for  their  armatures. 

THE  GOUBERT  MANUFACTURING  COMPANY,  of  New 
York  City,  manufacturers  of  the  GoUbert  feed-water  heater,  state 
that  it  is  at  present  exceedingly  busy.  The  magnitude  of  modern 
steam  plants  is  well  exemplified  by  the  fact  that  it  has  just  booked 
the  following  orders:  One  3000  h.p.  heater  for  one  of  the  New 

York  &  Pennsylvania  Company's  pulp  mills;  one  3000  h.p.  heater 
for  the  Cleveland  Railway  Company,  Cleveland,  O.;  one  5000  h.p. 
auxiliary  heater  for  the  Metropolitan  Street  Railway  Company,  of 
New  York  City,  making  35,000  h.p.  now  building  for  that  company 

alone.  It  has  also  just  delivered  a  3000  h.p.  heater  to  the  People's 
Electric  Light  Company,  of  Newark,  N.  J.  These  orders,  in  ad- 

dition to  regular  calls  for  heaters  of  smaller  sizes,  among  them 
1000  h.p.  for  the  Schenectady  Railway  Company  and  1800  h.p.  for 

the  Citizens'  Light  &  Power  Company,  of  Houston,  Tex.,  are  in- 
dicative of  the  magnitude  of  the  business  done  by  the  Goubert Company. 

FITZ  HUGH  &  COMPANY,  of  Chicago,  are  offering  for  sale 
the  engines  which  were  taken  off  the  Lake  Street  and  South  Side 
Elevated  railroads  in  Chicago  when  those  roads  adopted  electricity, 
A  number  of  these  have  been  sold  to  street  railway  companies  who 
will  close  down  their  power  houses  in  winter  when  the  traffic  is 
not  sufficient  to  keep  the  power  house  loaded  and  draw  their  trains 
with  the  steam  engines,  also  to  companies  handling  excursions 
brought  to  them  by  steam  roads;  where  the  ordinary  electrical 
equipment  is  inadequate  to  carry  these  large  crowds  the  engines 
<tre  operated  in  connection  with  the  motor  cars,  making  it  possible 
to  take  care  of  excursions  without  the  necessity  of  an  enlarged 
power  house  equipment  which  must  lie  idle  most  of  the  time. 
Then,  too,  some  companies  are  finding  these  small  engines  ex- 

tremely valuable  in  times  of  breakdowns  or  other  accidents  which 
tie  up  the  power  house. 

THE  C.  W.  HUNT  COMPANY,  of  New  York  City,  has  just 
produced  three  new  catalogues  on  special  subjects  which  will  be 
found  of  much  value  to  anyone  interested  in  the  subjects  treated. 
One  of  the  catalogues  is  on  manila  rope,  and  contains  much  in- 

formation of  extreme  interest  to  rope  users.  It  contains  formula; 
tables  and  data  on  ropes  used  for  the  transmission  of  power  in  all 
kinds  of  engineering  practice.  The  second  of  the  catalogues  is  a 
pamphlet  describing  and  illustrating  mast  fittings,  coal  tubs,  hoist- 

ing blocks  and  wheel-barrows.  All  of  these  appliances  are  manu- 
factured by  the  C.  W.  Hunt  Company  from  the  latest  designs,  and 

embody  all  of  the  rcent  improvements.  The  third  catalogue  is  en- 
titled "Industrial  Railways  for  Manufacturing  Establishments." 

The  Hunt  railways  offer  conveniences  and  advantages  in  all  kinds 
of  establishments  that  can  be  obtained  in  no  other  manner.  The 
track  is  furnished  made  in  section  all  ready  to  be  laid,  and  when 
in  place  the  gage  is  correct,  switches  and  frogs  right,  and  further 
attention  is  not  required. 

THE  HARRISON  SAFETY  BOILER  WORKS,  of  Philadel- 
phia, report  the  following  recent  sales  of  Cochrane  Separators: 

Philadelphia  Engineering  Works,  Philadelphia,  one  8-in.,  two  6-in. 
and  one  3l4-'m.  horizontal;  De  La  Vergne  Refrigerating  Machine 
Co.,  New  York  City,  one  6-in.  oil-ammonia  separator;  Cheney 
Brothers,  South  Manchester.  Conn.,  one  8-in.  horizontal;  F.  R. 
Dravo  &  Co., Pittsburgh,  Pa., one  4^2-in.  horizontal;  Massachusetts 
Institute  of  Technology,  Boston,  Mass.,  8-in.  horizontal;  Elmwood 
Mills,  Providence,  R.  I.,  one  6-in.  horizontal;  United  Gas  Im- 

provement company,  Philadelphia,  three  5-in.,  one  6-in.  and  one 
8-in.  horizontal;  Kroeschell  Bros.,  Chicago,  111.,  one  8-in.  hori- 

zontal; George  E.  Dixon,  Chicago,  6-in.  horizontal;  Arizona  Cop- 
per Company,  Limited,  Clifton,  Arizona,  one  5-in.  horizontal; 

Mills,  Horton  &  Reed,  Providence,  R.  I.,  one  3-in.  horizontal; 
Spring  Garden  Institute,  Philadelphia,  one  7-in.  horizontal;  Fraser 
&  Chalmers,  Chicago,  one  6-in.  horizontal  and  one  8-in.  vertical; 
Long  Island  State  Hospital,  Kings  Park,  L.  I.,  one  6-in.  hori- 

zontal; W.  T.  Hiscox  &  Co.,  New  York  City,  one  4-in.  horizontal; 
Chas.  Erith  &  Co.,  London,  England,  one  6-in.  horizontal;  Lewis 
Metesser,  New  Orleans,  La.,  one  8-in.  and  one  10-in.  horizontal, 
and  many  others.  This  company  also  reports  a  large  number  of 
sales  of  Cochrane  heaters,  a  few  of  which  are  as  follows:  Shoen- 
berger  Steel  Company,  Pittsburgh,  Pa.,  two  2500-h.p. ;  Sheffield 
Electric  Company,  Sheffield,  111  ,  one  :oo-h.p.;  Ayer  Water  Works, 
Ayer,  Mass.,  one  100-h.p. ;  G.  G.  Caldwell,  Chicago,  111.,  one  100- 
h.p. ;  Rosen baum  Brothers,  Chicago  one  300-h.p. ;  The  Lane  & 
Bodley  Company,  Cincinnati,  O.,  one  200-h.p. ;  Kroeschell  Broth- 

ers, Chicago,  one  300-h.p.  special;  Clinton  Cement  Company,  Pitts- 
burgh, Pa.,  one  300-h.p.:  Wm.  Waterall  &  Co.,  Philadelphia,  one 

100-h.p.;  Barrett  Manufacturing  Company,  Philadelphia,  one  150- 
h.p. ;  Pennsylvania  Manufacturing,  Light  and  Power  Company, 
Philadelphia,  one  2000  h.  p.;  Washington  Coal  and  Coke  Company, 
Star  Junction,  Pa.,  one  500-h.p. 

 ♦♦♦  
New  Publications 

Evolution  of  the  Modern  Engine  Shaft.  By  H.  F.  J.  Porter.  Pub- 
lished by  the  Bethlehem  Iron  Company,  of  South  Bethle- 

hem, Pa. 
This  is  a  very  comprehensive  treatise  on  the  subject  of  engine 

shafts  and  describes  the  various  evolutions  through  which  they 
have  passed  and  the  up-to-date  methods  now  employed  for  making 
this  important  part  of  the  steam  engine. 
The  Motorman  and  His  Duties.  By  Ludwig  Gutman.  Published 

by  Windsor  &  Kenfield  Publishing  Company,  of  Chicago,  111. 
145  pages,  84  illustrations.   Cloth  binding.    Price,  postpaid,  $1 
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This  is  a  valuable  practical  book  for  electricians,  motormen  and 
applicants  for  such  positions  and  is  written  by  a  practical  railway 
engineer.  The  book  tells  in  plain,  simple  language  how  the  motor- 
man,  by  intelligent  handling  of  the  controller,  can  save  consider- 

able money  for  the  railway  company. 

Electric  Wire  Computer.  Published  by  J.  Lester  Woodbridge, 
Boston,  Mass.  Price  $1.50. 

This  is  an  ingenious  pocket  computer  for  calculating  the  proper 
size  and  weight  of  feed  wire  for  carrying  a  given  load  in  amperes, 
either  concentrated  at  one  point  or  distributed  in  equal  parts  at 
any  number  of  equidistant  points.  It  involves  the  law  of  mini- 

mum weight  of  copper  for  a  given  drop  at  the  end  of  the  line. 

The  device  is  based  upon  Ohm's  law,  as  applied  to  this  problem, and  should  prove  of  much  value  as  a  time  saver  to  builders  and 
managers  of  electric  railways  who  have  this  question  to  answer. 

Cincinnati  by  Trolley.  Published  by  the  Cincinnati  Street  Rail- 
way Publishing  Company,  of  Cincinnati,  Ohio.  112  pages, 

[llustrated. 
This  is  a  large  pamphlet  containing  a  brief  history  of  the  origin, 

growths  and  rapid  development  of  the  system  of  the  Cincinnati 
Street  Railway  Company,  together  with  official  maps  of  the  system 
with  directory  giving  the  locations  of  the  leading  manufacturing 
establishments,  business  houses,  public  buildings,  railroad  stations, 
points  of  interest,  etc.,  etc..  in  the  city  of  Cincinnati.  The 
pamphlet  is  quite  elaborately  illustrated  and  contains  a  number  of 
advertising  pages. 

American  Street  Railway  Directory  and  Buyers'  Manual.    Vol.  1, No.  1.    Published  quarterly  by  E.  L.  Powers,  of  New  York 
and  Chicago.    90  pages.    Price,  $3  per  year. 

This  is  a  directory  of  the  street  railways  in  the  United  States 
which  has  heretofore  appeared  in  the  Standard  Electrical  Direc- 

tory in  connection  with  a  list  of  the  central  lighting  stations.  The 
two  lists  are  now  published  in  separate  forms  as  two  distinct  publi- 

cations.   The  street  railway  directory  just  issued  aims  to  give  the 
name,  capital  stock  and  funded  debt,  officials,  miles  of  track,  power 
station  equipment  and  description  of  rolling  stock  of  every  horse, 
cable,  elevated  and  electric  street  railway  in  the  United  States, 
corrected  to  Aug.  31,  1898.    The  book  states  that  there  are  14,674 
miles  of  electric  railway  in  operation  in  this  country  and  32,696 
motor  cars. 

Report  of  the  Investigation  into  the  Affairs  of  the  Street  Railways 
of  Chicago,  made  to  the  Civic  Federation,  by  W.  K.  Acker- 
man.    26  pages 

This  report  gives  a  financial  history  of  the  principal  Chicago 
railway  companies  and  discusses  in  a  general  way  the  powers 
which  they  possess  under  their  franchises,  which  are  compared 
with  those  of  railways  in  several  other  cities.  Finally,  municipal 

ownership  is  considered  and  condemned.  The  writer's  general 
conclusions  are  that  the  Chicago  railways  have  not  enjoyed  special 
privileges  from  the  city  or  State.  Some  tables  giving  the  license 
fees  and  percentages  paid  by  the  several  railway  companies  in  New 
York,  financial  report  of  the  Chicago  City  Railway  from  1886  to 
1807,  inclusive,  of  the  North  Chicago  Street  Railroad  Company  for 
the  same  period,  and  of  the  West  Chicago  Street  Railway  Com- 

pany for  the  last  ten  years,  are  also  given.    No  price  is  named. 

Poor's  Manual  for  1898.  Published  by  H.  V.  &  H.  W.  Poor,  of 
New  York  City.  Price  $7.50. 

This  is  the  thirty-first  annual  issue  of  Poor's  Manual  of  Rail- 
roads, and  contains  complete  financial  statistics  of  various  classes 

of  corporations,  including  steam  railroads,  street  railways,  etc. 
The  1898  edition  has  130  pages  more  than  the  edition  for  1897,  and 
covers  the  statements  of  about  4300  corporations  having  an  ap- 

proximate capitalization  and  debt  of  $16,500,000,000.  Of  steam 
railroads  there  are  presented  statements  of  195 1  companies,  of 
which  1782  are  in  the  United  States,  152  in  the  Dominion  of  Can- 

ada and  17  in  Mexico.  The  department  of  city  and  suburban  rail- 
ways, comprising  electric,  cable  and  horse  railroads,  is  covered  by 

1187  corporate  statements,  and  contains  many  items  of  information 
respecting  these  important  enterprises. 
Commercial  Cuba.  A  Book  for  Business  Men.  By  William  J. 

Clark,  Manager  Railway  Department,  General  Electric  Com- 
pany, with  an  Introduction  by  E.  Sherman  Gould.  8  maps, 

7  plans  of  cities,  400  full  page  illustrations.  Published  by 
Charles  Scribner's  Sons,  New  York.  One  volume,  large octavo,  $4. 

This  is  one  of  the  most  important  works  which  has  yet  appeared 

relative  to  the  new  possessions  and  "protectorates"  of  the  United 
States.  Mr.  Clark's  reputation  as  a  statistician  and  a  man  who 
does  well  everything  which  he  takes  hold  of,  will  be  increased  by 
this  work,  for  the  amount  of  material  which  he  collected  during 
some  of  his  trips  to  Cuba  and  in  this  country  has  been  simply 
enormous  and  proved  in  the  late  war  of  the  greatest  service  to  the; 

government,  by  some  of  whose  officials  Mr.  Clark  was  specially thanked  and  congratulated.  Much  of  this  information  has  been 
packed  into  this  book  and  many  of  the  maps  and  city  plans  arc here  published  for  the  first  time.  The  purpose  of  the  work  is  to  be 
make  it  possible  for  those  who  are  planning  to  help  develop  the business  enterprises  in  Cuba  to  enter  the  field  with  a  full  knowl- 

edge of  the  commercial  and  social  conditions  there  and  of  the 
natives.  The  first  two  chapters  deal  with  the  characteristics  and 
occupations  of  the  people  of  Cuba,  the  third  of  its  climate  and  the 
preservation  of  health,  the  fourth  and  fifth  on  its  new  geographical 
features  and  methods  of  transportation  and  communication,  the 
sixth  on  currency,  banking  and  government  finance,  the  seventh 
on  the  legal  and  administrative  system  of  the  past  and  the  futu  -e, the  eighth  on  animal  and  vegetable  life,  the  ninth  on  sugar  and 
tobacco,  the  tenth  on  general  statistics,  and  the  seven  remaining chapters  on  the  different  provinces  and  on  the  city  of  Havana.  In 
the  appendix  is  found  a  commercial  directory  of  the  island. 

♦  ♦* 
Trade  Catalogues 

Catalogue.  Published  by  Lobdell  Car  Wheel  Co.,  of  Wilmington, 
Del.    30  pages.  Illustrated. 

Catalogue.  Published  by  the  Brown  Hoisting  &  Conveying  Ma- chine Company,  of  Cleveland,  O. 

Manila  Rope.  Published  by  the  C.  W.  Hunt  Company,  of  New 
York  City.    42  pages.  Illustrated. 

Mast  Fittings,  Etc.  Published  by  the  C.  W.  Hunt  Company,  of 
York  City.    19  pages.  Illustrated. 

Industrial  Railways.  Published  by  the  C.  W.  Hunt  Company, 
New  YorK.    48  pmges.  Illustrated. 

Catalogue.  Published  by  Elliot  Frog  &  Switch  Company,  of  East 
St.  Louis,  111.   87  pages.  Illustrated. 

Catalogue  No.  5.  Published  by  the  Weir  Frog  Company,  of  Cin- 
cinnati, Ohio.    323  pages.  Illustrated. 

Catalogue.  Published  by  the  Ashcroft  Manufacturing  Company, 
of  New  York.    113  pages.  Illustrated. 

Safety  Valves.  Published  by  the  Consolidated  Safety  Valve  Com- 
pany, of  New  York.   48  pages.  Illustrated. 

Recording  Instruments.  Published  by  The  Bristol  Company, 
Waterbury,  Conn.    31  pages.  Illustrated. 

Helps  in  Brazing.  Published  by  the  Jos.  Dixon  Crucible  Com- 
pany, of  Jersey  City.    12  pages.  Illustrated. 

Air  and  Gas  Compressors.  Published  by  the  Lane  &  Bodley 
Company,  Cincinnati,  O.    7  pages.  Illustrated. 

Catalogue.  Published  by  the  Electric  Railway  Equipment  Com- 
pany, of  Cincinnati,  Ohio.   61  pages.  Illustrated. 

General  Catalogue.  Published  by  Whiting  Foundry  Equipment 
Company,  of  Chicago,  111.    52  pages.  Illustrated. 

Special  Catalogue.  Published  by  the  Knowles  Steam  Pump 
Works,  of  New  York  City.    93  pages.  Illustrated. 

General  Catalogue.  Published  by  the  Knowles  Steam  Pump 
Works,  of  New  York  City.    136  pages.  Illustrated. 

Catalogue.  Published  by  the  Lombard  Water-Wheel  Governor 
Company,  of  Boston,  Mass.    32  pages.  Illustrated. 

The  Light  of  Experience.  Published  by  Manhattan  General  Con- 
struction Company,  of  New  York.   8  pages.  Illustrated. 

Polyphase  Inductor  Generators.  Published  by  the  Westinghouse 
Electric  and  Manufacturing  Company,  of  Pittsburgh,  Pa. 

Metropolitan  Injectors.  Published  by  the  Hayden  &  Derby  Man- 
ufacturing Company,  of  New  York.    44  pages.  Illustrated. 

Directions  for  Preserving  Wire  Screens.  Published  by  the  E.  T. 
Burrowes  Company,  of  Portland,  Me.    4  pages.  Illustrated. 

The  Application  of  Storage  Batteries  to  Lighting  of  Power  Sta- 
tions. Published  by  the  Electric  Storage  Battery  Company, 

of  Philadelphia,  Pa.   4  pages.  Illustrated. 

Generators  and  Rotary  Transformers  for  Electrolytic  Work.  Pub- 
lished by  the  Westinghouse  Electric  &  Manufacturing  Com- 

pany of  Pittsburgh,  Pa.    20  pages.  Illustrated. 
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All  railway  transportation  agencies  serving  cities  and 
suburbs  may  be  divided  into  two  classes,  the  one  opera- 

ting cars  which  stop  at  extremely  short  intervals,  such  as 
street  corners  or  at  the  pleasure  of  the  passengers;  and  the 
other  operating  cars  which  stop  at  definitely  established 
stations  at  longer  intervals  and  which  attempt  to  save 
time  to  passengers  at  some  expense  in  convenience.  To 
the  former  belong  city  and  most  suburban  street  railways, 
and  to  the  latter  elevated,  underground  and  suburban 

lroads  has  dropped  off  greaw5Lwiu£/t^lJ5  c class"  of  rai 

creased  speeds  and  greatly  extended  facilities  crmfee^j^p*-*- 
venience  class."  What  is  not  so  clear,  however,  is  what 
are  the  possibilities  of  the  future.  It  is  not  to  be  supposed 
that  the  present  losers  in  the  race  will  sit  quietly  by  and 

suffer  their  properties  to  depreciate  in  value  without  mak- 
ing a  supreme  effort  to  regain  patronage  and  earning 

power.  The  daily  carriage  of  a  city's  workers  between 
their  homes  and  business  places  is  far  too  profitable  to  be 

SOUTH  SIDE  ENTRANCE  TO  ELEVATED  RAILWAY  LOOP  -  CHICAGO 

steam  or  electric  surface  lailroads  operating  on  private 
right  of  way. 

The  sharpest  kind. of  competition  exists  between  these 
two  classes  of  railroads.  Until  electricity  displaced  horses 

on  street  railways,  the  elevated  and  steam  suburban  rail- 
loads  obtained  enormous  patronage,  the  time  saved  by 
them  being  sufficient  to  overcome  the  disadvantages  to 
the  traveler  of  a  walk  at  both  ends  of  the  journey.  It  is 
needless  to  point  out  the  change  which  electricity  has 
made  in  the  competitive  conditions,  for  it  is  a  matter  of 

common  knowledge  that  the  patronage  of  the  "station 

yielded  up  carelessly  as  a  thing  of  no  account.  Each,  side 
has  advantages  and  disadvantages  of  position,  and  the 
sooner  that  each  correctly  measures  the  strength  of  the 
other  and  faces  the  problem  of  making  the  most  of  its  own 
elements  of  strength,  the  more  quickly  will  the  traffic  in 
any  given  community  settle  down  to  a  permanent  basis. 

The  object  of  this  article  being  chiefly  to  set  forth  the 

conditions  which  confront  the  "station  class"  of  railways, 
those  of  the  "convenience  class"  may  be  dismissed  with  a 
few  general  statements.  Street  railways  in  America  will 
always  obtain,  in  competition  with  any  other  agency,  that 
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profitable  class  of  business  known  as  "short  distance  rid- 
ing." They  cannot  be  disturbed  in  this  monopoly.  They 

will  also  obtain  the  major  part  of  the  patronage  of  the 
nearby  suburbs  of  a  large  city,  no  matter  how  good  the 
steam  railroad  service  can  be  made,  for  their  facilities  for 
distribution  within  the  city  proper  are,  and  always  must  be, 
better  than  those  of  suburban  or  elevated  roads.  The  real 

test  of  strength  will  come,  of  course,  in  the  distance  traffic, 

both  in  suburbs  and  in  cities  proper,  and  here  street  rail- 
ways must  always  be  seriously  handicapped  by  their 

passage  through  more  or  less  crowded  streets  and  the 

multitude  of  stops  necessary  to  take  on  and  let  off  individ- 
ual passengers.  The  principal  way,  so  far  as  can  at  present 

be  foretold,  in  which  street  railways  can  improve  their 

present  position  in  the  competitive  struggle  is  by  intro- 
ducing power  brakes  and  other  safety  appliances  so  as  to 

FIG.  1 

permit  of  increased  speeds  through  the  streets  without 
greater  danger  to  street  traffic  and  by  giving  additional 
comforts  and  convenience  to  their  patrons. 

The  elevated  railroads  of  New  York  and  Brooklyn  have 
been  losing  business  during  the  last  two  or  three  years  so 
rapidly  that  the  financial  condition  of  the  Brooklyn  system 
is  most  serious,  and  the  accustomed  rate  of  return  on  in- 

vestment of  the  New  York  system  has  been  much  reduced, 
and  is  still  on  a  declining  scale.  The  elevated  railroads  of 
Chicago  have  been  not  inaptly  termed  "gift  enterprises  to 
the  public,"  in  that  they  have  never  been  able  to  earn  a 

satisfactory  return  upon  their  investment.  The  general 
introduction  of  electricity  in  the  Chicago  system  and  the 

completion  of  the  new  terminal  "Loop"  has  greatly  im- 
proved the  Chicago  situation,  in  spite  of  the  constantly  in- 

creasing competition  of  the  surface  trolley  lines,  which 
parallel  the  elevated  lines  in  most  cases,  and  which  have 
also  introduced  electricity  and  much  more  rapid  schedules. 
History  is  yet  being  made  in  New  York,  Brooklyn  and 
Chicago,  and  it  is  believed  by  many  that  the  competitive 
resources  of  their  elevated  railroads  are  by  no  means  ex- 

hausted, but  that  profits  can  be  regained  by  proper  engi- 
neering and  financial  decisions. 

There  are  two  good  reasons  why  a  citizen  of  New  York 
or  Chicago  may  be  induced  to  ascend  and  descend  ele- 

vated railway  stairs.  The  first  and  best  is  found  when  he 
will  save  considerable  time  in  his  journey,  and  the  second 

is  that  he  will  be  riding  above  the  street  and  with  less  con- 
fusion, noise  and  danger  of  accident.  Conversely,  there 

are  two  good  reasons  why  a  citizen  should  not  use  a  steam 
elevated  road  when  he  can  get  a  surface  electric  car,  the 
first  being  that  he  must  ride,  even  in  the  summer,  in  closed 
cars,  or  else  suffer  greatly  from  the  cinders  and  sulphurous 
gases  of  the  locomotive,  and  the  second  being  found  when 
he  cannot  save  sufficient  time  to  warrant  the  combined 

disadvantages  of  stairs  and  other  disagreeable  con- 
comitants of  his  journey.  It  follows  that,  in  order  to  pre- 

serve or  regain  gross  receipts,  steam  must  be'  done  away 
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with  for  elevated  and  underground  railroad  service,  that 

speeds  must  be  great  in  order  to  save  time  in  actual  tran- 
sit, and  that  stations  must  be  frequent  in  order  that  the 

time  saving  may  not  be"  too  much  reduced  by  necessary 
walking  to  and  from  stations. 

Passing  over  the  first  deduction  as  being  self-evident, 
and,  in  fact,  admitted,  the  elevated  railroad  problem  is  re- 

solved into  a  discussion  of  speeds,  station  frequencies  and 
relative  costs  of  service.    There  is  no  escape  from  this 

KINGS  COUNTY  ELEVATED  RY. 

METROPOLITAN  ELEVATED  RY. 

SOUTH  SIDE  ELEVATED  RY. 

BROOKLYN  ELEVATED  RY. 

MANHATTAN  ELEVATED  RY. 

FIG.  4— RELATIVE  DENSITIES,  IN  PASSENGERS  PER  MILE OF  TRACK 

conclusion.  The  dilemma  is  forced  upon  elevated  rail- 
road managers  by  the  loss  of  earnings  gross  and  net. 

In  any  railroad,  elevated,  underground,  or  surface, 
where  stops  are  frequent,  the  average  schedule  speed  over 

the  entire  line  is  chiefly  dependent  on  the  rate  of  accelera- 
tion possible  to  obtain  with  the  motive  power  used,  and 

upon  the  braking  effort  possible  to  exert.  The  greater 
part  of  the  distance  between  stations  must  be  covered  in 
the  periods  of  acceleration  and  retardation,  and  the  time 
for  free,  clear  running  at  high  speed  is  extremely  short.  It 

minimum  several  times  per  revolution.  This  feature  ha^ 

a  direct  bearing  upon  traction  on  grades  and  upon  ac- 
celeration, and  is  almost  sufficient  in  itself  to  lead  to  the 

adoption  of  electricity  for  this  character  or  service.  Be- 
sides this,  however,  there  are  collateral  advantages  of  elec- 

tricity over  other  motive  powers  which  confirm  a  predis- 

position in  it's  favor. 
In  the  application  of  electricity,  and,  in  fact,  of  any  mo- 

tive power,  to  transportation  service,  there  are  three  sys- 

tems possible  to  employ,  the  "individual  unit"  plan,  com- 
mon in  street  railway  practice;  the  "locomotive"  plan, 

where  the  motive  power  is  contained  in  one  only  of  several 

units  composing  a  train;  and  the  "multiple  unit'"  plan, 
where  two  or  more  units  in  the  train  carry  motive  power 

and  assist  in  propelling  the  train.  Of  the  last  two  sys- 
tems, the  locomotive  system  has  the  advantage  of  smaller 

initial  cost  where  moderate  speeds  and  accelerations  only 

are  required,  possibly  a  slight  advantage  in  maintenance 
expenses  owing  to  concentration  of  equipment  and  a  less 

number  of  appliances  per  train,  and  one  or  two  other  ad- 
vantages. It  has  the  serious  disadvantage  of  using  a  small 

fraction  only  (ordinarily  from  15  to  35  per  cent  in  elevated 
railroad  service)  of  the  train  weight  for  purposes  of  trac- 

tion, whereas,  by  the  multiple  unit  system,  100  per  cent  of 
the  train  weight  may  be  used  if  desired.  This  means,  of 
course,  that  it  is  utterly  impossible  for  a  train  drawn  by 

locomotive  to  obtain  a  maximum  rate  of  acceleration  any- 
where near  as  great  as  that  possible  to  the  multiple  unit 

system.  It  does  not  follow,  however,  that  the  locomotive 
system  under  given  speed  conditions  cannot  attain  a  rate 

length  8.25  miles.  HUMBOLDT  AVENUE  LINE,  METROPOLITAN  ELEVATED  SYSTEM.  CHICAGO.  6"s  "eUqLC!  i^.'a  m'p  h'  incIudDing°oop i  K    t  t  H  )    M    U     4        4         ♦      ♦    ♦        ♦    ♦       4      4         ♦  ♦         4         4         ♦      4  ♦ 

Stations  average  1,613  ft.  apart.  Trains  run  2hi  minutes  apart  at  time  of  heaviest  traffic-. 

length  8.5  miles.   THIRD  AVENUE  LINE,  MANHATTAN  RAILWAY  SYSTEM,  NEW  YORK.  schedule  speed  n.s  m.p.h. 
i     4    4  4    4  4  4      j      4    4  4  4   4    4     4  4    4    4      4      4      EZ3      i     »       ♦      »  ♦ 

Stations  average  1.736  ft.  apart.  Trains  run  114  minutes  apart  at  time  of  heaviest  traffic. 

length  9  miles.  LEXINGTON  AVENUE  LINE,  BROOKLYN  ELEVATED  SYSTEM,  BROOKLYN.  schedule  speed  iump.h 
4  4       4   4    4         4  4  4    4  4     4     4     4     4        4        4       4      4       4    4       4      4     4      4  4 

Stations  average  1,980  ft.  apart.    Trains  run  5  minutes  apart  at  time  of  heaviest  traffic. 

length  10.5  miles.   SOUTH  SIDE  ELEVATED  SYSTEM,  CHiCAGO.  schedule  speed {j^9  ";PP;J;  incIu'oing^loop 4  4  4  4  4    4  4  4    4  44  4  4  4      4         4    4    4    4    4         4     4        4         4         4         4      4      4       4         4       4      4  4 
Stations  average  1,700  ft.  apart.   Trains  run  1M  minutes  apart  at  time  of  heaviest  traffic. 

length  10.75  miles.                                                SIXTH  AVENUE  LINE,  MANHATTAN  RAILWAY  SYSTEM,  NEW  YORK.  schedule  speed  13.2  m.p.h. 
4     4    4  4   4  4    4    4       4        4     4  4    4    4    4       4      4        4       4     4     4        4          4         4  4       4    4    4    4    4  4 

Stations  average  1,893  ft.  apart.    Trains  run  \M  minutes  apart  at  time  of  heaviest  traffic. 

FIG   3— CHARACTERISTICS  OF  FIVE  HEAVY  TRAFFIC  ELEVATED  LINES  IN  NEW  YORK  AND  CHICAGO 

is  true,  therefore,  that  any  railroad  of  this  class  which  aims 
to  maintain  a  high  schedule  must  choose  a  motive  power 
in  which  the  possibilities  of  rapid  acceleration  are  intrin- 

sically at  a  maximum,  and — all  other  conditions  being 
equal — should  choose  that  particular  adaptation  of  the  mo- 

tive power  selected  which  will  bring  about  the  quickest 
acceleration  consistent  with  due  economy. 

Electricity  has  a  great  intrinsic  advantage  over  all  forms 
of  motive  power  employing  reciprocating  motion  in  that 
its  effort  is  rotary  and  its  torque  constant,  while  with  re- 

ciprocating motion  the  effort  varies  from  maximum  to 

of  acceleration  sufficient  to  satisfy  those  conditions,  this 
being  an  engineering  question  which  must  be  determined 

by  experiment  or  by  the  application  of  well-known  princi- 
ples and  data. 

Passing  now  from  these  general  considerations,  which 
serve  only  to  indicate  the  character  and  importance  of  the 
problems  to  be  solved,  we  will  consider  the  actual  results 
already  achieved  in  New  York  city  and  Chicago,  and  the 

bearing  which  these  have  upon  the  future  of  elevated  rail- 
roading in  the  two  cities. 

On  page  756  are  found  diagrams  of  the  Manhattan, 
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Brooklyn  and  Chicago  elevated  railway  systems  reduced 
to  the  same  scale  for  comparison  and  with  station  frequen- 

cies indicated.  It  will  be  seen  that  the  Manhattan  system 
is  a  comparatively  simple  one,  with  four  main  through 
lines,  without  branches  of  importance,  while  the  Brooklyn 
and  Chicago  systems  are,  as  a  whole,  composed  of  trunk 
lines  with  branches,  involving  more  or  less  complicated 
switching  arrangements.  Until  about  a  year  ago  the  three 
Chicago  companies,  the  Lake  Street,  the  South  Side  and 
the  Metropolitan,  had  independent  termini  in  the  business 

1 

DIAGRAM 
Showing  the  Relative  Schedule  Speeds 

OF  THE 
Third  Avenue  Line,  New  York  

AND  THE 

South  Side  Line,  Chicago  ^— 

0  1  2  3  i  5  6  T  8  910  11 
Distance  In  Miles FIG.  5 

heart  of  the  city.  Now,  however,  the  newly  constructed 

"Loop"  encircling  the  business  district,  is  used  as  a  ter- 
minus for  all  three  lines  and  for  a  fourth,  the  Northwest- 

ern, now  under  construction,  and  all  the  elevated  trains  of 

the  city  pass  around  this  loop  on  each  trip.  The  Brooklyn 
elevated  system  has  lately  secured  a  new  terminus  on  the 
Manhattan  Island  side  of  the  Brooklyn  Bridge,  and  ex- 

periments are  being  made  with  a  view  to  converting  the 
entire  Brooklyn  system  to  electricity  in  the  near  future. 
The  entire  New  York 

system,  however,  is  at 
present  operated  by 
steam  locomotives. 

In  Fig.  4  are  pre- 
sented in  diagram- 

matic form  the  rel- 
ative traffic  densities 

of  the  Manhattan  and 

Brooklyn  systems  in 
New  York,  and  of  the 
Metropolitan  and 
South  Side  systems  in 
Chicago,  and  in  Fig.  5 
are  presented  the  rel- 

ative lengths,  station 
frequencies,  schedule 
speeds  and  time  inter- 
vals  between  trains  of 

five  heavy  traffic  lines 
in  New  York  and  Chi- 

cago.    From  these 

The  little  Baldwin  locomotives  in  use  on  the  New  York 

system  are  extremely  well  designed  for  their  purpose,  and 
have  sufficient  weight  on  the  drivers  to  provide  for  the 

necessary  tractive  effort  for  a  five-car  train  under  ordinary 
conditions  of  track.  The  weight  of  these  locomotives  is 

47,000  lbs.,  of  which  31,500  are  on  the  four  42-in.  driving 
wheels  and  15,500  are  on  the  four  30-in.  truck  wheels.  The 
total  wheel  base  is  193  ins.,  of  which  60  ins.  is  rigid.  The 

cylinders  are  12  ins.  in  diameter  and  have  a  16-in.  stroke. 
The  grate  area  is  16.5  sq.  ft.  and  the  total  heating  surface 
^403.4  sq.  ft.  There  are  154  flues,  i£  ins.  in  diameter  and 

75  ins.  long. 
The  standard  Manhattan  coach  weighs  29,088  lbs.,  has 

seats  for  forty-eight  and  frequently  carries  100  passengers. 
It  is  mounted  on  eight  30-in.  wheels. 
From  the  above  it  appears  that  the  total  weight  of  a 

five-car  heavily  loaded  Manhattan  train  is  not  far  from 

130  tons,  of  which  over  100  tons  are  behind  the  locomo- 
tive. The  weight  on  the  drivers  is  but  12  per  cent  of  the 

total  train  weight,  and  with  25  per  cent  adhesion  the  max- 
imum drawbar  pull  possible  for  the  locomotive  to  exert  is 

7875  lbs. The  electric  locomotive  car  of  the  Metropolitan  Ele- 
vated Railway  Company,  of  Chicago,  weighs  53,200  lbs. 

complete  with  motors,  or  40,000  lbs.  exclusive  of  motors. 

It  is,  of  course,  a  standard  passenger  coach  with  full  seat- 
ing capacity,  about  one-half  of  each  platform  only  being 

taken  up  with  the  cab  and  necessary  controlling  apparatus. 
The  trail  cars  weigh  about  33,000  lbs.  The  seating  and 

standing  capacity  of  both  motor  and  trail  cars  is  approxi- 
mately ninety  passengers.  The  average  four-car  heavily 

loaded  train  will  weigh  about  100  tons,  of  which  32.5  tons 

approximately  are  on  the  four  wheels  of  the  locomotive's 
one-motor  truck,  and  67.5  tons  are  in  the  trail  cars.  From 
30  to  35  per  cent  of  the  entire  train  weight  is  available  for 
traction  under  these  conditions,  and  the  maximum  draw- 

bar pull  possible  to  exert  without  slippage  of  wheels  is, 
with  25  per  cent  adhesion,  16,250  lbs.  The  latest  motor 
cars  are  equipped  with  two  G.  E.  55  motors. 

The  South  Side  Elevated  Railway  Company,  of  Chi- 
cago, is  equipped  with  the  Sprague  multiple  unit  system, 

FIG.  6— CURVES  SHOWING  ACCELERATION  OF  MANHATTAN  STEAM  LOCOMOTIVE  AND  SPECIAL  ELECTRIC  CAR 
diagrams  a  prelim- 

inary idea  of  the  conditions  met  with  in  the  two  cities  may 
be  quickly  obtained.  It  will  be  seen  that  there  is  no  great 
difference  between  these  conditions  except  that  the  Man- 

hattan system  has  much  the  greatest  traffic  density  per 
mile  of  road,  and  has,  as  a  consequence,  a  more  frequent 
train  service. 

by  means  of  which  two  or  more  cars  in  a  train  are 
equipped  with  motors  and  may  be  operated  in  unison  by 

a  single  controller  from  any  point  in  the  train.  As  a  mat- 
ter of  fact,  the  company  is  now  operating  four-car  trains, 

on  each  of  which  is  a  motor  truck  carrying  two  motors. 
The  cars  weigh  about  twenty  tons  each,  without  load,  and 
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about  60  per  cent  of  the  train  weight  is  available  for  trac- 
tion, the  maximum  drawbar  pull  possible  to  exert  being 

about  15  per  cent  of  the  entire  train  weight.  The  motors 
are  of  the  G.  E.  57  type. 

Here,  then,  are  three  distinct  types  of  elevated  railway 
equipment,  the  steam  locomotive  using  10  to  15  per  cent  of 

the  train  weight  for  traction  under  heavy  traffic  condi- 
tions, the  electric  locomotive  us- 

ing 30  to  35  per  cent,  and  the 
multiple  unit  system  using  any 
amount  desired  up  to  100  per 
cent.  There  is  no  question,  of 

course,  as  to  which  of  these  sys- 
tems possesses  the  greatest  possi- 

bilities of  rapid  acceleration.  A 

multiple  unit  train  properly  de- 

signed can  obviously  "outrun" 
the  best  possible  locomotive  train 
in  a  competitive  speed  test  under 
any  given  conditions  of  station 
frequency.  By  the  multiple  unit 

system  any  required  rate  of  accel- 
eration can  be  obtained,  the  real 

limitations  being  determined  by 
questions  of  economy  rather  than  of  adhesion  to 

rails.  The  real  question  which  an  engineer  has  to  de- 
cide upon  when  considering  the  question  of  accelera- 

tion for  any  given  railway  is  as  to  whether  or  not  the  loco- 
motive system  will  give  him  the  desired  rate  without  slip- 

page of  wheels  under  all  conditions  of  track.  If  his  answer 
is  negative  or  the  results  doubtful,  he  can  turn  to  the  mul- 

tiple unit  system  with  the  positive  assurance  that  it  will 
fulfil  the  acceleration  requirement.  So  much  at  least  is 
certain,  and  must  be  admitted  in  favor  of  the  multiple  unit 
system  even  by  those  who,  for  economical  or  other  con- 

siderations, doubt  the  wisdom  of  its  application  in  any  par- 
ticular case. 

Let  us  turn  now  to  actual  performances  of  elevated  rail- 
way trains  of  the  three  different  types  above  described.  In 

Figs.  7  to  10  will  be  found  the  curves  of  acceleration  and 

power  consumption  of  several  locomotive  trains  operat- 
ing on  the  Metropolitan  and  Lake  Street  lines  in  Chicago. 

In  Fig.  6  will  be  found  an  average  acceleration  curve  of  a 

[This  test  has  been  plotted  from  data  exactly  as  obtained 

by  a  corps  of  observers  in  the  car,  and  without  any  correc- 
tion or  rectification  of  figures.  This  accounts  for  occa- 

sional slight  discrepancies  in  time  intervals  of  observa- 
tions and  for  other  minor  imperfections,  which  do  not, 

however,  in  any  case  materially  affect  the  form  of  the 
curves  or  their  value  for  present  purposes.    In  certain 
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BRAKING  DATA  FROM  NUMEROUS  TESTS 

places  observations  were  necessarily  omitted,  owing  to 
breaking  of  tape  and  other  instrument  troubles,  as  will  be 
seen. — Eds.] 

On  the  Chicago  electric  locomotive  trains  the  accelera- 
tion continues  practically  to  the  point  of  braking.  As  a 

matter  of  fact,  during  a  large  portion  of  the  day  the  Metro- 
politan motors  are  said  to  be  worked  in  the  series  position 

almost  entirely,  and  are  not  thrown  into  multiple  except  to 
make  up  lost  time.  This  is  done  in  order  to  save  power, 
as  it  is  claimed  that  the  trains  can  make  their  schedule 

time,  about  14.5  miles  per  hour  exclusive  of  loop,  without 
multiple  working.  It  is  claimed  also  that  there  is  usually 
sufficient  adhesion  to  rails  with  locomotive  electric  trains 

in  Chicago  to  prevent  slippage  of  wheels  even  when  the 
motors  are  thrown  quite  rapidly  into  full  multiple,  but  this 
is  not  the  case  when  the  rails  are  wet  or  greasy,  and  the 
rate  of  acceleration  is  therefore  limited,  as  would  naturally 
be  expected.  The  Metropolitan  and  Lake  Street  elevated 
lines  are  in  competition  with  surface  lines  in  their  territory 
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ACCELERATION  DATA  FROM  NUMEROUS  TESTS 

Manhattan  steam  locomotive  train  in  comparison  with  an 
extremely  high  acceleration  produced  by  electricity,  and 
in  the  inset  between  pages  762  and  763  will  be  found  a 

complete  single  trip  test  run  of  one  car  of  a  Sprague  mul- 
tiple unit  train  on  the  South  Side  Elevated  Railway,  of 

Chicago.  This  was  a  private  test  made  on  Sept.  3,  1898, 

under  the  direction  of  John  Lundie,  of  Chicago,  consult- 
ing engineer  of  the  Illinois  Central  and  Brooklyn  Elevated 

Railroad  Companies,  and  one  of  the  ablest  specialists  in 
railway  transportation  methods  in  this  country. 

and  have  not  been  profitable  enterprises,  neither  having 
earned  fixed  charges.  An  increase  of  two  or  three  miles 
per  hour  in  the  schedule  speed  ought  to  place  them  in  a 
better  position  to  obtain  traffic,  though  at  an  increase,  of 

course,  in  operating  expenses.  It  is  not  probable,  how- 
ever, that  such  increased  schedule  can  be  regularly  main- 

tained with  the  locomotive  system,  even  with  all  the  ad- 
vantages which  the  addition  of  passenger  weight  to  the 

locomotives  supplies. 

The  Manhattan  trains  are  run  at  practically  the  best 
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schedule  speeds  obtainable  with  their  steam  locomotives. 
The  form  of  the  Manhattan  locomotive  acceleration  curve 

is  peculiar  and  interesting. 

In  riding  upon  a  South  Side  train  one  is  instantly  im- 
pressed with  the  quick  response  of  the  train  to  the  con- 

troller, a  response  which  is  not,  however,  disagreeable  to 
passengers.  The  curves  of  the  Sprague  car  show  the 
reason  for  this  and  furnish  an  exact  measure  of  the  results 

obtained,  and  these  curves  deserve  more  than  passing  at- 
tention. 

As  a  result  of  many  hundred  tests  upon  the  Illinois  Cen- 
tral and  other  railroads  under  various  conditions  of  load, 

speed,  power  consumption,  etc.,  the  conclusions  reached 
by  John  Lundie,  by  means  of  the  extremely  ingenious  and 
beautiful  graphic  system  devised  by  him  of  throwing  the 
test  results  into  readable  form,  were  that  with  any  service 
requiring  frequent  stops  at  short  intervals  any  given 
schedule  can  be  made  most  economically  by  accelerating 
very  rapidly  at  the  beginning  of  the  run.  The  subsequent 
movement  of  the  speed  curve  varies  with  different  condi- 

friction,  the  traction  effort  amounted  to  210  lbs.  per  ton, 
and  the  actual  work  per  ton  up  to  the  time  of  shutting  off 
the  power  was  3.82  h.p.  minutes.  If  the  train  had  been 
actuated  more  slowly,  using  only  130  lbs.  per  ton  and 
reaching  a  maximum  of  51  miles  so  as  to  make  the 
same  car  cover  the  same  distance  in  the  same  time,  the 

energy  required  would  have  been  increased  by  58  per  cent, 
or  to  6.05  h.p.  minutes.  The  electric  curve  of  Fig.  6  is  of 
this  special  test. 

In  the  light  of  this  statement,  the  acceleration  curves  of 
the  Sprague  South  Side  car  may  be  better  understood. 
Such  accelerations  as  are  shown  in  these  curves  are  made 

in  regular  daily  service  on  the  South  Side  line,  and  it  is 
believed  with  economy  in  power  consumption  over  Chi- 

cago locomotive  train  results  for  the  desired  schedule.  If 
this  is  so,  the  South  Side  line  has  a  margin  for  improve- 

ment upon  its  present  schedule  time  (about  15  miles 
per  hour)  with  general  economy,  and  so  may  enter  into 
sharper  competition  with  the  surface  lines.  At  the  same 
time,  it  must  not  be  forgotten  that  power  consumption 

TWO  MOTORS  ON  4  CAR  TRAIN.    WEIGHT  101  TONS. 
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FIG.  7— CURVES  SHOWING  ACCELERATION  AND  CURRENT  CONSUMPTION  OF  METROPOLITAN  (CHICAGO)  TRAIN 

tions.  In  some  cases,  for  example,  it  is  most  economical 
to  coast  after  the  period  of  acceleration  to  the  point  of 
braking.  Under  other  conditions,  just  enough  current 

may  be  sent  through  the  motors  after  completing  the  ac- 
celeration to  overcome  train  friction  and  keep  the  speed  at 

a  maximum  to  the  point  of  braking,  following  this  with  a 
strong  braking  effort.  The  best  method  of  power  use  for 
each  case  must  be  determined  by  experiment.  Having 
full  knowledge  of  all  the  governing  conditions,  including 
station  locations  and  cost  of  equipment,  of  coal,  of  labor 

and  of  depreciation,  there  may  be  found  a  rate  of  accelera- 
tion and  a  method  of  subsequent  current  use  which  will 

lead  to  minimum  cost  of  operation  to  accomplish  a  given 
schedule.  Mr.  Lundie  found,  for  example,  that  the  most 

economical  way  of  operating  the  Illinois  Central  eighty- 
ton  trains  was  to  accelerate  them  so  as  to  reach  a  speed  of 
40  miles  per  hour  in  twenty  seconds — an  extraordinary 
requirement,  of  course.  This  high  rate  of  acceleration 
was,  however,  actually  accomplished  on  the  General  Elec- 

tric Company's  "heel  path"  test  line  at  Schenectady,  a 
twenty-five  ton  double  truck  car  being  forced  in  twenty 
seconds  to  a  speed  of  41.2  miles  per  hour,  which  re- 

quired an  average  accelerative  force  of  190  lbs.  per  ton 
during  that  period.    Adding  twenty  pounds  for  train 

increases  theoretically  as  the  square  of  the  speed,  and 
practically  at  times  as  rapidly  as  the  cube,  so  that  there  are 
decided  limits  to  the  economical  improvement  of  sched- 

ules. This  fact,  it  may  be  noted  by  the  way,  is  the  really 
serious  condition  which  confronts  elevated  railroads  to- 

day in  their  attempt  to  retain  their  business  or  to  secure 
more. 

On  page  759  are  reproduced  the  two  tables  first  appear- 
ing in  an  article  by  W.  B.  Potter  in  the  Street  Railway 

Journal  for  October,  1897  (from  which  the  curve,  Fig.  6, 

page  758,  is  also  taken),  as  being  extremely  useful  in  this 
connection,  showing,  as  they  do,  the  different  rates  of  ac- 

celeration and  of  braking  power  obtained  in  a  variety  of 
tests  upon  electric  and  steam  railroads. 
We  may  pass  now  from  the  subject  of  acceleration  to 

that  of  economy  in  elevated  railroad  operation — from  the 
question  of  increasing  or  retaining  gross  receipts  to  that 

of  keeping  down  operating  expenses.  Here  there  is  com- 
paratively little  data  collected  from  the  experience  of  one 

road  which  can  be  applied  to  the  practice  of  another.  The 
Manhattan  or  Brooklyn  companies  cannot  obviously  ac- 

cept the  operating  cost  per  car  mile  of  the  Chicago  elec- 
tric lines  as  applicable  in  their  case,  as  the  conditions  are 

so  greatly  different.    It  is  possible,  however,  to  deal  with 



December,  1898.] STREET  RAILWAY  JOURNAL. 

761 

5'A 

the  subject  on  somewhat  broader  lines  in  the  following 
way: 

The  operating  expenses  of  the  Manhattan  Elevated  Rail- 
way Company  for  the  year  ending  June  30,  1897,  were  12.3 

cents  per  mile,  as  shown  in  the  accompanying  table.  Side 
by  side  with  these  figures  we  may  place  rough  estimates 
of  what  these  expenses  would  have 

been  had  the  same  service  been  per- 
formed with  electricity.  These  esti- 
mates, of  course,  merely  represent 

an  individual  judgment,  and  are  by 
no  means  conclusive  or  worthy  of 
careful  study.  They  do,  however, 
indicate  the  probable  tendencies  up 
or  down  of  the  different  items,  as 

brought  about  by  a  change  of  mo- 
tive power  and  the  relative  propor- 

tions of  items  so  changed  in  the  to- 
tal presentation. 

Maintenance. — There  should  theo- 

retically, and  will  probably  be  prac- 
tically, some  difference  in  the  cost  of 

maintenance  of  rails  and  ties  be- 
tween a  multiple  unit  electric 

train  system  and  a  steam  locomotion 
train  system,  owing  to  the  better 
distribution  of  the  weight  and  tract- 

ive effort  over  the  trains  and  the  ab- 
sence of  pounding  by  reciprocating 

parts.  Nevertheless,  the  proportion 
of  this  variable  factor  to  the  total 

"way  and  structure"  cost  is  so 
small  (12  per  cent  only  in  1897)  that 
the  difference  may  be  neglected,  as 
in  the  table. 

Under  the  maintenance  of  equip-  FIG.  8 
ment  come  repairs  and  renewals 
of   passenger   cars,    shop  machinery 

appear.  Yet  we  may  group  together  the  items  of  superin- 
tendence, switchmen,  flagmen  and  watchmen;  train  and 

station  supplies  and  expenses,  including  telegraphic  ser- 
vice; injuries  and  damages;  and  miscellaneous  trans- 

portation expenses  other  than  wages  and  cost  of  motive 

power;  as  being  substantially  the  same  irrespective  of  mo- 
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9— CURVES  SHOWING  ACCELERATION  AND  CURRENT  CONSUMPTION  OF  LAKE  ST.  (CHICAGO)  3  CAR, 58   TON  TRAIN— 2  150  H.  P.  MOTORS 
Per  car  mile. 

Steam,     Electric,  Electric, 
43,181,582  43,181.582  50,000.000 
car  miles,  car  miles,  car  miles. 

Cents.        Cents.  Cents. 

practically  equal  for  the  two  motive  powers. 
General  Expenses. — There  should  be  no  important  differ- 

ence in  general  expenses  between  the  two  motive  powers. 
Conducting  Transportat  ion. — It  is,  of  course,  in  this 

division  that  the  chief  differences  due  to  motive  powers 

Maintenance:  Total. 
Of  way  and  structures  ex- 

clusive of  rails  and  ties. . .  .  $464,039 
Of  rails  and  ties   55,393 

1.1 
0.1 

1.2 

1.04 
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1 
Per  car  mile. 

Steam.     Electric.  Electric 
43,181,582   43,181,582  50,000,000 car  miles,  car  miles,  car  miles. 

Maintenance  :  Total.         Cents.        Cents.  Cents. 
Of  locomotives   237,872         0.5  0.5  0.47 
Of  passenger  cars   287,432         0.7         0.7  0.57 
Of  miscellaneous   "5.951  0.3         0.3  0.23 

Total  maintenance  $1,160,687  2.7  2.7  2.32 
Conducting  transportation  : 

Engineers  and  firemen.  . . .  •  •■  853,904  2.0  1.3  M2 
Train  service      936,536  2.2  2.2  1.07 
Superintendence    and  other 
transportation  wages   697,254  1.6  1.6  1.39 

Fuel,  water,  oil,  tallow,  waste 
and    other    supplies  for 
locomotives   844,184  2.0  1.2  1.25 

Train   and   station  supplies 
and    expenses    and  tele- 

graph service   232,077  0.5  0.5  0.46 
Injuries  and  damages   42,702  0.1  0.1  0.08 
Other     transportation  ex- 

penses   197- 149  0.5  0.5  0.39 

Total   $3,803,806         8.9         7  4  6.56 
General  expenses   337.859  0.8  0.8  O.67 

Total  operating  expenses.  .$5,302,352  12.3  10.9  9.55 

The  cost  to  the  Manhattan  Company  of  engineers  and 
Flagmen  amounted  in  1897  to  2  cents  per  car  mile,  and  of 
conductors  and  guards  to  2.2  cents  per  car  mile,  a  total  for 
train  wages  of  4.2  cents  per  car  mile.  The  wages  per  hour 
paid  to  the  present  train  force  of  the  Manhattan  Company 
is  as  shown  in  the  following  table,  and  in  comparison  with 
this  may  be  placed  an  estimate  of  the  wages  which  would 
be  paid  an  electric  train  force  operating  the  same  number 
of  passenger  cars: 

Steam  train    Electric  train 
wages,  wages, 

per  hour.  per  hour. 
One  engineer  or  motorman   38.8  cents  38.8  cents 
One  fireman   22.2  cents 
One  conductor  or  chief  gateman   23.0  cents  23.0  cents 
Three  gatemen   45.0  cents  45.0  cents 

Total  $1,290  $1,068 
In  explanation  of  the  above,  it  may  be  stated  that  while 

with  the  latest  and  most  perfect  electric  controlling  appli- 
ances the  grade  of  intelligence  required  to  run  an  electric 

train  is  not  so  high  as  that  to  run  a  steam  locomotive  train, 
so  that  a  saving  of  at  least  to  cents  per  car  hour  in  wages 
ought  to  be  easily  possible  without  in  the  least  causing 

anxiety  as  to  danger  to  the  public  from  "cheap  help,"  it 
is  nevertheless  probable  that  it  would  be  a  wise  policy  on 

the  company's  part  to  keep  their  present  engineers  and  to 
perhaps  even  pay  them  their  present  wages  in  order  to  se- 

cure the  benefit  of  their  familiarity  with  the  road  and  their 
long  experience  upon  it.  It  appears,  therefore,  that  sub- 

stantially the  only  saving  here  would  be  in  the  wages  of  the 
firemen.  This  amounts  to  36.1  per  cent  of  the  total  ex- 

penses for  engineers  and  firemen,  and  is  equal  to  a  saving 
of  0.7  cent  per  car  mile,  as  indicated  in  the  table.  This  is, 
as  are  all  the  estimates  in  the  table,  based  on  the  assump- 

tion of  equal  schedule  speeds  per  hour.  A  different  as- 
sumption will  presently  be  made. 

As  a  matter  of  interest  in  this  connection  it  may  be  said 
that  the  transportation  expenses  of  the  South  Side  Elevated 
Railway  in  Chicago  for  July,  August  and  September,  1897, 
when  steam  locomotives  were  employed,  were  2.8  cents 
per  car  mile,  while  in  the  same  months  of  1898  they  were 
1.9  cents  per  car  mile,  a  saving  of  nearly  0.9  cent,  or  33 
per  cent. 

The  cost  of  fuel,  water,  oil,  tallow,  waste  and  other  sup- 
plies for  locomotives  amounted  to  2  cents  per  car  mile  for 

the  steam  system,  including  steam  for  heating  the  cars,  but 
excluding  lighting.   Now  the  principal  corresponding  ex- 

pense in  electric  service  is  the  power  station  charge,  and 
here  Chicago  experience  will  help  us  to  form  a  judgment 
as  to  probabilities.  During  the  past  year  the  Lake  Street 
trains  have  required  from  their  power  stations  for  motive 
power,  heating  and  lighting  the  following: 
December,  1897   2-98  kw.  hours  per  car  mile 
January.  1898    2.84  kw.  hours  per  car  mile 
February,  1898   2.98  kw.  hours  per  car  mile 
March,  1898   2.82  kw.  hours  per  car  mile 
April,  1898   2.69  kw.  hours  per  car  mile 
May,  1898   2.33  kw.  hours  per  car  mile 
June,  1898   2.15  kw.  hours  per  car  mile 
July,  1898   2.15  kw.  hours  per  car  mile 
August,  1898   2.18  kw.  hours  per  car  mile 
October,  1898   2.19  kw.  hours  per  car  mile 

The  average  consumption  throughout  the  ten  months 

was  approximately  2.53  kw.  hours  per  car  mile.  The  Met- 
ropolitan power  consumption  compares  very  closely  with 

these  figures.  In  round  numbers  it  may  be  said  that  3 
kw.  hours  per  car  mile  will  be  required  for  driving,  heating 
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and  lighting  elevated  cars  of  the  Manhattan  pattern  the 
year  round,  with  the  greater  grades  of  the  New  York  road. 

Now  the  Manhattan  Company  can  undoubtedly  manu- 
facture and  deliver  electric  current  in  large  quantity  in 

New  York  City  for  0.4  cent  per  kw.  hour  at  least,  and 
probably  for  less.  This  would  point  to  a  cost  per  car 
mile  for  power  of  1.2  cents,  which  would  be  a  saving  over 
the  equivalent  cost  for  locomotive  power  of  .08  cent. 

Summing  up  the  above,  it  would  seem  that  had  the  Man- 
hattan Company  operated  the  same  car  mileage  at  the 

same  schedule  speed  in  1897-98  by  electricity  instead 
of  by  steam,  it  would  have  saved  about  1.4  cents  only  per 
car  mile  in  operating  expenses.  Suppose,  however,  that 
the  same  number  of  trains  had  been  run  at  an  increased 

speed  such  that  they  would  have  made  a  total  car  mileage 
of  50,000,000  instead  of  43,200,000  in  the  same  number  of 
hours.  The  total  operating  expenses  would  have  been  very 
little  changed  from  the  above  electric  estimates  and  the 
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operating  expenses  would  have  been  brought  down  quite 
closely  to  9.55  cents  per  car  mile,  as  per  accompanying 
table.  On  the  other  hand,  the  receipts  per  car  mile  would 
probably  have  kept  well  up  owing  to  the  greater  popularity 
of  the  improved  service. 
Now  suppose  that  the  electrical  equipment  of  its  lines 

would  have  cost  the  Manhattan  Company  $10,000,000  (a 
very  large  estimate)  and  that  this  sum  would  have  been 
raised  by  an  issue  of  five  per  cent  bonds,  the  stock  remain- 

ing the  same.  The  old  and  new  statements  of  the  Man- 
hattan Company  would,  therefore,  stand  about  as  follows: 

Steam,  Electric, 
Actual,  1897-98.  Estimated. 

Car  mileage  

43,i8i 
,582 

50,000,000 Per  car Per  car 
mile, mile, 

Total. cents. Total. cents. 
Gross  receipts  (operation ). $9, 163,743 21.2 

$10,600,000 
21.2 

Operating  expenses.  . .  . .  .  5,302,352 

12.3 

4,800,000 
9-5 

Net  earnings  .  .$3,861,391 

8.9 

$5,800,000 
11. 6 

Other  income  
180,277 

■4 

180,000 

■4 

Gross  income  
$4,041,668 9-3 

$5,980,000 

12.0 
Deductions  
Taxes  820,171 

i-9 

950,000 

1.9 

1,886,846 4-4 
2,387,000 

4-3 

Net  income  all  sources. $1,334, 651 

3-1 

$2,643,000 
5-3 

Per  cent  on  $30,000,000  stock  4.45  8.81 

In  other  words,  the  earning  power  of  the  Manhattan 
stock  in  1897-8  would  have  apparently  been  almost  twice 
as  great  had  50,000,000  car  miles  been  run  by  electricity  at 
a  schedule  speed  of  15  miles  per  hour,  as  was  the  actual 
earning  power  of  43,181,582  car  miles  operated  by  steam. 
It  does  not  follow,  however,  that  such  an  improved  gross 

and  net  earning  power  could  have  been  kept  up  in  the  fol- 
lowing year  when  the  surface  lines  in  competition  with  the 

elevated  went  into  operation  by  electricity  and  gave  to  the 
public  so  perfect  a  service  as  to  make  unexampled  inroads 

upon  the  Manhattan  Company's  business.  To-day,  the  lat- 
ter appears,  by  its  last  quarterly  statement,  to  be  actually 

unable  to  earn  the  quarter's  fixed  charges. 
There  is  another  difficulty  which  confronts  the  Man- 

hattan Elevated  Railway,  which  is  that  with  the  mag- 
nificent underground  conduit  electric  system  of  the  sur- 

face lines  in  competition  and  the  popularity  of  the  surface 
cars  for  short  distance  riding,  the  Manhattan  Company 
must  be  in  the  future  content  with  a  constantly  increasing 
proportion  of  long  distance  riding  for  its  cars,  and  this 
will  greatly  disturb  the  equilibrium  by  an  increase  in 

operating  expenses  per  passenger.  The  Manhattan  Com- 
pany, will  never,  however,  be  driven  out  of  the  transporta- 

tion field  in  New  York  City,  but  on  the  contrary,  however 
greatly  its  earnings  may  fluctuate  from  year  to  year,  it 
will  eventually  regain,  not  perhaps  its  proportion  of  the  total 
transportation  business  of  the  city,  but  certainly  more  in 
toto  that  it  has  ever  yet  enjoyed,  the  reason  being  that  it 

is  a  matter  of  but  a  few  years  only  when  every  transporta- 
tion agency  on  Manhattan  Island  will  be  crowded  to  its  ut- 

most, with  increase  in  population,  and  all  will  enjoy  profits. 
The  transportation  problem  in  New  York  is,  and  always 

will  be,  one  of  the  most  serious  that  confronts  the  city's 
development. 

As  a  last  word  upon  the  general  financial  and  economical 
questions  connected  with  this  elevated  railway  equipment, 
it  may  be  said  that  the  adoption  of  electricity  by  the  Chi- 

cago companies  and  the  building  of  the  Union  Loop  have 
unquestionably  improved  the  gross  and  net  earnings  of 
these  properties,  and  with  the  development  of  that  great 
city  it  is  by  no  means  unreasonable  to  hope  that  they  will 
eventually  yield  substantial  dividends. 

The  Multiple  Unit  System  on  the  South  Side  Elevated 
Railway  of  Chicago 

The  Sprague  multiple  unit  system  in  use  on  the  South 
Side  Elevated  Railway  in  Chicago  is  worthy  of  special  dis- 

cussion as  being  the  latest  and  most  interesting  develop- 
ment of  electric  traction  on  a  moderately  large  scale. 

The  essential  principle  of  the  system  is  the  equipment  of 
two  or  more  cars  of  a  train  with  motive  power.  This  at 
first  sight  appears  a  simple  proposition,  but  when  the 
necessity  for  synchronous  control  of  all  the  motors  of  a 

train  is  realized,  it  becomes  more  complicated.  The  mo- 
tors of  one  car  must  not  be  allowed  to  take  more  current 

and  thereby  do  more  work  than  those  of  another,  or  fre- 
quent burnouts  might  easily  be  a  consequence.  Mr. 

Sprague's  inventions  therefore  are  designed  primarily  to 
accomplish  this  synchronous  control  of  a  train,  and  the 

methods  adopted  are  certainly  ingenious  and  highly  inter- esting. 

The  South  Side  equipment  consists  of  180  cars,  of  which 
150  are  motor  cars  and  30  are  trailers.  The  motor  cars 
have  been  remodeled  from  the  old  passenger  coaches  for- 

merly used  with  steam  locomotives.  Under  one  end  of 
these  cars  is  retained  the  old  truck  which  came  originally 
with  the  car,  and  on  the  other  end  is  placed  a  motor  truck, 
on  which  are  mounted  two  G.  E.  57  motors,  having  a  nor- 

mal rated  capacity  of  about  50  h.p.,  but  capable  of  exerting 

over  100  h.p.  These  motors  are  of  the  ironclad  four-pole 
type  with  single  reduction  gearing  and  their  curves  of 
speed,  torque  and  efficiency  are  shown  in  Fig.  11.  The 
gearing  is  such  as  to  safely  allow  the  motors  to  work  up  to 
the  skidding  point  of  the  wheels  with  60  per  cent  of  the 
weight  of  the  car  and  equipment  upon  them.  They  were 
built  by  the  General  Electric  Company,  and  the  McGuire 
Company  furnished  the  first  120  trucks,  while  an  order  for 
the  last  thirty  has  just  been  placed  with  the  Peckham 
Company.  Both  trucks  are  described  in  detail  elsewhere 
in  this  issue. 

A  single  series  multiple  controller  of  the  usual  General 
Electric  type  is  placed  in  the  hood  over  one  platform  of 
each  car,  and  is  connected  in  the  usual  way  to  the  motors. 
Attached  to  the  spindle  of  each  controller  is  a  small  electric 

"pilot  motor,"  so-called,  which  operates  it,  and  which  is  in 
turn  connected  to  two  small  "master  controllers,"  one  in 
each  cab  of  the  car.  Under  the  seat  on  one  side  of  the  car 

is  located  the  reverser  and  the  synchronizing  system,  the 
latter  consisting  of  five  relays,  or  plungers  operated  by 
solenoids,  which  are  in  electrical  connection  with  the  mas- 

ter controller  and  through  which  the  current  passes  to  the 
pilot  motor.  These  synchronizers  are  arranged  to  operate 
by  successive  stages,  and  the  circuits  and  connections  are 
so  arranged  that  the  pilot  motors  on  all  cars  of  a  train 

throw  their  controllers  simultaneously  into  the'  series  and 
multiple  positions.  This  movement  is  performed  gradually 
and  in  a  certain  sense  automatically,  it  being  beyond  the 
power  of  the  motorman  to  throw  the  current  on  violently, 
as  the  synchronizing  devices  prevent  the  flow  of  more  than 
a  determined  amount  of  current  to  each  motor.  The 

motorman  must  always  retain  his  hold  upon  the  handle 

as,  when  released,  it  will  return  automaticallv  to  the  "off" 
position  and  current  will  be  cut  off  from  the  motors. 
Should  connection  with  the  trolley  wire  be  broken  or  the 
current  supply  cease,  the  controller  must  be  returned  to 
the  off  position  and  restarted  before  current  can  be  sent  to 
the  motors.  It  is  needless  to  say,  of  course,  that  the  entire 
controller  system  is  electric  in  character,  the  connection 
between  controllers,  synchronizing  devices  and  motors  be- 

ing by  wires.  The  arrangement  of  circuits  is  such  that  bv 
the  use  of  relay  and  throttle  plungers  and  the  proper  inter- 
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connection  betwen  the  controller  circuits,  the  operator  is 
at  liberty  to  handle  the  master  controller  at  pleasure  and 
can  rely  upon  the  main  controller  operating  satisfactorily. 
The  throttling  plunger  is  set  just  short  of  the  skidding 
point  of  the  wheels  on  a  normal  track,  allowing  15  per  cent 
adhesion  and  absolutely  limits  the  current  input  to  that 

which  is  required  by  the  predetermined  rate  of  accelera- 
tion. Any  rate  less  than  this  can  also  be  obtained  bv 

proper  handling  of  the  master  controller  so  that  any  move- 
ments, no  matter  how  refined,  are  perfectly  possible. 

The  train  line,  by  means  of  which  the  synchronizing  sys- 
tems of  the  different  cars  of  a  train  are  connected  together, 

SOUTH  SIDE  ELEVATED  TRAIN  AT  STATION 

consists  of  a  number  of  insulated  wires  formed  into  a  cable 

and  terminating  in  couplers  at  each  end  of  the  car.  When 

trains  are  made  up,  the  train  lines  are  connected  by  a  re- 
versible jumper  with  corresponding  wires,  and  the  system 

is  so  composed  and  connected  that  no  matter  how  the  cars 

are  reversed  or  altered  in  sequence,  the  circuits  are  auto- 
matically established  so  that  like  train  movement  is  always 

assured  with  like  hand  movement  of  the  master  controller. 

The  section  of  train  line  in  each  car  is  not  a  part  of  the 

normal  controlling  circuit  individual  to  the  control  equip- 
ment, but  is  connected  with  it  by  switches  which  enable 

the  local  car  circuit  to  be  cut  off  the  main  train  line. 

The  practical  result  of  the  system  of  train  control  is  such 
that  the  characteristics  of  the  entire  train  in  the  matter  of 

load  capacity,  rate  of  acceleration,  etc.,  are  exactly  the 
same  as  of  a  single  car  and  each  combination  is  made  auto- 

matically. If  a  train  should  part,  three  systems  of  automat- 
ics come  into  play;  the  reversers  go  to  open  circuit,  the 

controllers  to  the  off  position  and  the  air  brakes  are  in- 
stantly applied.  If  the  main  circuit  fails,  all  the  reversers 

open  and  the  controllers  must  come  to  the  off  position, 

which  they  will  do  automatically  as  soon  as  current  is  re- 
stored and  before  current  can  again  be  put  into  the  main 

motors.  If  the  master  controller  should  be  instantly  re- 
versed by  accident  or  design,  the  reversers  first  open  cir- 

cuit, the  controllers  return  to  the  off  position  and  then 

start  and  are  instantly  arrested  on  the  first  contact.  Pro- 
vision is  made  so  that  it  is  impossible  to  run  backward  at 

more  than  half  speed  from  any  platform  when  operating 
from  that  platform. 

The  series  multiple  controller,  with  its  pilot  motor,  the 
automatic  circuit  breaker  and  the  car  fuse  box  for  lighting 
and  heating  circuits,  are  all  boxed  in  above  the  platform  in 
the  hood  of  the  car  and  with  asbestos  linings,  a  trap  door, 
opening  downward,  giving  access  to  the  mechanism. 

The  controlling  appliances  in  the  cab  are  extremely  sim- 
ple, and  take  but  little  room.  They  consist  of  the  master 

controller,  which  is  about  12  ins.  x  8  ins.  x  5  ins.,  and  is 
mounted  on  an  iron  pipe  through  which  the  wires  pass  to 

the  under  side  of  the  flooring;  and  with  the  engineer's 
valve,  gage  and  pipes  for  the  Christensen  air  brake  equip- 

ment, which  is  used  on  this  road.  By  an  ingenious  arrange- 

ment of  doors  and  gates,  the  cab  itself  can  be  practically 
folded  up,  gotten  rid  of  and  the  gate  thrown  into  the  usual 
position,  so  that  the  passengers  can  pass  freely  from  the 
station  platforms  to  the  cars.  By  this  means  there  need  be 
but  one  cab  in  the  train  at  any  time,  and  that  on  the  for- 

ward end,  and  the  particular  master  controller  in  that  cab 
will  operate  all  the  train  motors. 

To  carry  out  the  essential  features  of  the  multiple  unit 
system  of  control,  it  is  necessary  to  have  on  each  car  a 
complete  and  independent  air  brake  equipment,  including 
electric  motor  compressor,  main  reservoir  and  automatic 

governor.  As  before  stated,  the  Christensen  air  brake  sys- tem has  been 

adopted  on  the 
South  Side  road 
with  the  General 
Electric  automatic 

regulator,  and  both 
are  working  en- 

tirely to  the  com- 
pany's satisfaction. The  a  u  t  o  m  a  tic 

regulator  is  actu- 
ated by  pressure 

from  the  main  res- 
ervoir. It  is  neces- 

sary first  that  all 
the  compressors  of 

the  train  should  be  stopped  and  started  at  the  same  time. 
This  is  accomplished  by  a  balancing  wire  running  from  car 
to  car  and  connected  to  the  wire  joining  the  compressor  and 
governor  on  each  car.  With  all  the  canopy  switches  closed 
and  all  the  governors  in  operation,  the  compressors  will 

continue  to  operate  until  the  last  governor  "cuts  out."  In 
practice  they  are  all  started  and  stopped  by  the  weakest 
governor  of  the  chain,  the  remaining  governors  usually 

PLATFORM  AND  SHOE 

performing  no  work  until  they  in  turn  become  the  weakest 
governor  in  some  other  train.  The  compressor  on  any 
car  may,  however,  be  cut  out  of  circuit,  in  which  case  the 
reservoirs  of  that  car  are  filled  by  the  compressors  on  the 
other  cars  through  a  balancing  pipe  line  connected  with 
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them  all.  The  entire  braking  mechanism  of  a  car,  how- 
ever, can  also  be  cut  out  of  circuit  and  the  braking  per- 

formed by  the  other  cars,  suitable  automatic  check  valves 

being  arranged  to  prevent  wastage  of  air  from  other  reser- 
voirs. 

The  air  compressor  on  the  South  Side  cars  is  located  be- 
neath the  car  body  in  an  enclosed  box,  so  arranged  that 

access  is  readily  had  to  the  brushes  as  well  as  to  the  suc- 
tion and  discharge  valves.  The  Christensen  compressor, 

engineers'  valve  and  other  details  have  already  been  de- 
scribed at  length  in  the  Street  Railway  Journal  in 

various  issues.  The  size  used  for  the  South  Side  cars 

is  the  2  h.p.,  the  smallest  of  the  four  sizes  built 
by  the  Christensen  Company.  It  has  a  capacity  of  10.5 
cu.  ft.  per  minute,  and  takes  3.5  amps,  at  90  lbs.  pressure. 

The  storage  capacity  of  an  entire  four-car  train  is  about 
38,000  cu.  ins.  The  storage  is  made  at  about  75  lbs.  pres- 

sure and  the  governors  are  set  to  operate  within  a  range  of 
8  lbs.  below  this  figure. 

All  the  electrical  connections  betwen  the  cars  are  made 

by  flexible  cable  and  universal  couplers,  so  that  either  end 
of  any  car  can  be  electrically  coupled  to  either  end  of  any 
other.  The  coupling  wires  connect  with  the  pilot  coupler 
and  operate  the  mechanism  only. 

The  system  of  current  distribution  and  supply  on  the 
South  Side  line  has  some  novel  and  interesting  features. 

An  ordinary  40-lb.  T  rail,  rolled  in  60-ft.  lengths,  is  carried 
a  few  inches  away  from  the  ordinary  rails  and  about  4  ins. 

above  their  surface.  This  is  known  as  the  "power"  rail, 
and  a  flexibly  mounted  shoe  carried  on  the  car  trucks  slides 
upon  this  rail  and  conveys  current  to  the  cars.  The  power 
rail  is  divided  into  sections  of  variable  length,  and  these 
sections  are  joined  together  by  switches  or  fuse  blocks,  so 
as  to  make  the  rail  electrically  continuous  under  normal 
conditions.  In  case  of  short  circuits,  however,  the  section 
affected  is  automatically  isolated  from  the  rest. 

Four  feeders  connect  the  power  house  with  this  power 
rail  through  automatic  circuit  breakers,  and  a  fifth  feeder 

connects  the  South  Side  power  station  with  the  Union  Ele- 

"ELECTRIC  MOTOR  AIR  COMPRESSOR 
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vated  Loop  power  rail,  so  that  in  case  of  emergency  the 

loop  may  be  run  from  the  South  Side  station.  Return  cir- 
cuit is  made  through  the  tracks,  which  weigh  90  lbs.  to  the 

yard.  There  is  also  a  permanent  connection  between  the 
power  rail  of  the  South  Side  system  and  the  Loop,  through 
a  fixed  resistance,  and  cars  and  trains  passing  from  one 
system  to  the  other  receive  current  from  both  stations  and 
are  directly  connected  together  at  the  time  of  transit 
through  the  shoes  on  cars  passing  over  the  gap. 

The  South  Side  power  station  has  been  already  described 
in  the  Street  Railway  Journal  of  June,  1898,  page  331. 

The  fluctuations  of  current  on  the  Sprague  system  are 
undoubtedly  larger,  particularly  for  a  comparatively  small 
number  of  cars,  than  is  the  case  with  the  locomotive  train 

system,  inasmuch  as  eight  motors  in  a  four-car  train  start 
into  operation  and  pass  from  series  to  multiple  control  at 
the  same  moment.  It  is  necessary  and  highly  economical, 
therefore,  to  use  storage  batteries  to  level  off  the  peaks  in 
the  Loop,  and  in  the  South  Side  system  are  installed  two 

REVERSER  jAND  jRELAYS — MULTIPLE  UNIT  SYSTEM 

535  kw.  batteries,  one  at  Twelfth  Street  and  the  other  at 
Sixty-first  Street. 

Each  battery  consists  of  248  "chloride"  cells,  made  by 
the  Electric  Storage  Battery  Company,  of  Philadelphia. 
Each  cell  has  26  pairs  of  plates,  and  they  are  carried  in 
lead  lined  tanks  built  for  twice  the  number  of  plates,  to 
provide  for  doubling  the  battery  capacity.  This  addition 
is  now  being  made.  The  batteries  are  placed  in  multiple 
with  the  line  without  any  booster,  and  their  operation  is 
entirely  automatic,  each  one  acting  both  as  a  reservoir  and 
as  a  source  of  supply.  The  practical  effect  is,  of  course,  to 
increase  the  total  capacity  of  the  supply  system,  and,  as  a 
matter  of  fact,  the  present  battery  takes  the  place  of  an 
additional  station  unit,  which  would  otherwise  have  to  be 
installed. 

The  advantages  claimed  for  the  multiple  unit  system  of 
train  control  may  be  summarized  as  follows: 

1.  Absolute  flexibility  of  operation. 
2.  Like  characteristics  for  trains,  whatever  the  combi- nation. 

3.  Practical  fixity  of  relation  between  the  weight  on 
the  drivers  and  the  total  load  with  varying  length  of  train. 

4.  Motive  equipment  in  operation  proportioned  to  the 
car  mileage. 

5.  Similarity  of  unit  equipment. 
6.  Any  required  rates  of  acceleration  or  schedule 

speeds  up  to  the  maximum. 
7.  Highest  schedule  speed  with  any  given  maximum. 
8.  Reduction  of  transportation  wages  per  car  mile  be- 

cause of  increased  schedule. 
9.  Lowest  maximum  speed  with  any  given  schedule. 
10.  Entire  abolition  of  head  and  tail  switching. 
11.  Short  train  intervals  when  desired. 

12.  Freedom  of  turning  trains  at  any  cross-over. 

13.  Lighter  cars  and  trucks. 
14.  Reduced  strains  on  structure. 
15.  Less  average  total  weight  moved  per  day. 

16.  Less  average  kilo-watt  hours  per  car  mile  for  the 
same  schedule  with  like  conditions  of  traffic  than  with 
slower  acceleration. 

17.  Automatic  limitation  of  current  input. 
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18.  Automatic  opening  of  circuit  in  case  of  accident  to 
operator. 

19.  Ability  to  begin  with  one  schedule  and  increase  to 
another  without  changing  character  of  equipment. 

20.  Ability  on  crowded  tracks  of  aggregating  train  units 
on  different  lines,  and  then  splitting  at  junction,  thus  pre- 

serving time  intervals  on  branches  but  doubling  distance 
intervals  on  crowded  return. 

21.  Ability  to  make  up  time. 
It  is  a  remarkable  fact  that  the  multiple  unit  system  in 

Chicago,  the  detailed  development  of  which  was  carried 
out  under  the  great  pressure  of  a  large  first  contract  and  a 
short  time  delivery  of  apparatus  should  have  proven  in 

its  first  trial  of  a  six-car  train  so  successful  as  to  justify  the 
directors  of  the  South  Side  Company  in  contracting  for 
120  car  equipments  and  staking  the  entire  success  of  their 

reorganized  road  upon  Mr.  Sprague's  success  or  failure. It  is  even  more  remarkable  that  the  120  cars  have  been 

placed  in  operation  on  the  road  and  that,  after  the  first 
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The  Union  Elevated  Railway  of  Chicago 

One  of  the  most  remarkable  pieces  of  railway  property 

in  the  world  is  the  little  two-mile  "Loop"  in  the  heart  of  the 
city  of  Chicago,  around  which  all  the  trains  of  the  three 
elevated  railway  systems  of  the  city  pass  in  each  trip,  and 
which  may  eventually  be  the  medium  for  a  closer  union  be- 

tween these  three  systems  than  at  present  exists.  The 
Loop  property  consists  of  a  franchise,  a  power  station,  a 
double-track  elevated  structure  11,150  ft.  long,  eleven 
groups  of  passenger  stations  and  an  interlocking  switch 
and  signal  system.  It  owns  no  rolling  stock.  On  an 
average  day  more  than  one  thousand  trains  and  more  than 
three  thousand  cars  pass  over  its  line,  and  on  the  heaviest 
hours  of  such  a  day,  from  7 :30  to  8 130  A.  M .  and  from  5:15 

to  6:15  P.  M.,  thirty  four-car  trains  are  handled  every  four- 

teen minutes,  the  time  taken  for  a  round  trip.  Its  "red 
letter"  record  in  train  handling  was  made  on  Chicago  Ju- 

bilee Day,  Oct.  19,  1898,  when  in  twenty-four  hours  1366 

VIEW  IN  VAN  BUREN  STREET  SIDE  OF  THE  LOOP,  CHICAGO 

thirty  days  and  during  the  last  three  months,  not  a  single 
complete  train  interval  has  been  lost,  in  spite  of  the  fact  that 
the  entire  120  equipments  are  in  service  each  day  without 
any  provision  for  spare.  Such  a  result,  it  is  safe  to  say,  has 
never  before  been  accomplished  in  railroading  of  any  kind. 

The  officers  of  the  South  Side  Elevated  Railroad  Com- 

pany are  Leslie  Carter,  president;  Wm.  Fleming,  vice- 
president;  Marcellus  Hopkins,  general  manager,  and  J.  F. 
Morrison,  superintendent.  The  balance  sheet  of  Dec.  31, 
1897,  shows  that  the  property  cost  its  present  owners  $10,- 
616,783,  against  which  have  been  issued  $10,323,800  in 
capital  stock  and  $750,000  of- 4}  per  cent  bonds.  This 
is  the  result  of  a  reorganization.  The  gross  receipts 
for  11  months  ending  Dec.  31,  1897,  were  $637,346 
and  the  net  was  $149,601.  It  is  locally  believed  that 
the  company  is  now  earning  nearly  4  per  cent  upon  its 
capital  stock. 

trains  and  4842  cars  passed  over  the  structure,  and  in  one 
hour,  between  1  and  2  P.  M.,  after  the  parade,  28  cars  were 
on  the  outer  loop  track  and  168  cars  on  the  inner  loop,  67 
per  cent  of  the  inner  loop  track  being  at  that  time  covered 
by  trains,  which  means,  of  course,  that  the  trains  were  not 

a  train  length  apart.  In  spite  of  this  enormous  train  move- 
ment, no  passenger  nor  employee  has  been  killed  during 

the  fourteen  months  of  Loop  service,  in  which  80,000,000 
passengers  have  been  carried. 

It  may  easily  be  seen  that  only  by  the  creation  of  a  most 

perfect  "machine"  can  such  a  wonderful  result  as  this  be 

accomplished.  S.  S.  Neff,  the  company's  superintendent, 
has,  as  agent  of  its  board  of  managers,  created  such  a  "ma- 

chine" and  the  rules  by  which  it  is  governed.  It  is  worthy 
of  high  admiration  as  an  example  of  what  can  be  accom- 

plished in  the  solution  of  difficult  transportation  problems, 
and  yet,  in  spite  of  all  that  has  been  done,  the  margin  for 
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expansion  of  business  and  improvements  in  speed  is  still 
considerable,  and  congestion  of  elevated  traffic  in  the  heart 
of  Chicago  is  not  yet  one  of  the  things  to  be  feared  for  the 
immediate  future. 

The  Loop  is  a  rectangle  bounded  by  Fifth  Avenue,  Lake 
Street,  Wabash  Avenue  and  Van  Buren  Street.  Looking 
upon  a  plan  of  the  structure  (Fig.  1),  the  South  Side  and 
Metropolitan  elevated  trains  use  the  inner  loop  and  pass 
around  in  a  direction  opposite  the  hands  of  a  watch,  while 
the  Lake  Street  and  Northwestern  (when  completed)  lines 

use  the  outer  loop  and  pass  around  in  the  opposite  direc- 
tion. Trains  therefore  pass  each  other  on  the  left  hand 

track  of  the  Loop,  while  outside  the  Loop  they  work  right- 
handed  as  usual.  The  Metropolitan  and  South  Side  trains 
have  to  cross  over  from  the  outer  to  the  inner  track  on  en- 

tering the  Loop.  Cross-overs  are  placed  at  carefully  de- 
termined points  around  the  Loop,  to  the  end  of  accom- 

plishing practically  any  train  maneuver  in  emergency 
cases,  and  every  effort  is  made  at  all  times  to  clear  the 

Loop  from  all  obstructing  influences  such  as  broken-down 
trains,  which  are,  for  example,  pushed  off  the  Loop  by  the 
following  train,  and  the  responsibility  placed  upon  the 
owners  to  get  them  permanently  out  of  the  way. 

In  times  of  emergency,  when  the  clocklike  regularity  of 
train  movement  is  for  any  cause  disturbed,  a  system  of  tele- 

graphic train  orders  is  instantly  put  into  effect  and 
trains  are  allowed  to  proceed  around  the  Loop  only  in 

accordance  with  these  orders,  making  such  cross-overs  as 
may  be  required  and  otherwise  following  the  instructions 
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FIG.  I— TRACK  PLAN  OF  THE  LOOP 

of  the  train  dispatcher.  During  a  fog,  fogmen  are  quickly 
put  in  position  from  200  to  300  ft.  apart  on  the  structure, 
caution  signals  are  displayed  and  trains  are  passed  along 
the  line  from  man  to  man,  about  one  minute  apart. 

As  a  result  of  this  system  of  operation,  *here  were, 

during  the  month  of  October,  but  44  delays  out  of  34,272 
trains  handled.  The  greatest  delay  was  but  five  minutes 

and  the  average  delay  but  2.63  minutes.  None  of  the  de- 
lays were  caused  by  the  interlocking  switch  system,  but 

were  due  to  general  troubles,  such  as  open  drawbridges 

outside  the  Loop,  which  is  always  one  of  the  serious  ob- 
structions to  Chicago  travel  across  the  Chicago  River. 

The  interlocking  switch  and  signal  system  is  of  the  Na- 
tional pattern  and  is  equipped  with  torpedo  machines,  sand 

tracks  (devised  by  Superintendent  Neff  for  breaking  the 

FIG.  2.— RAILS  ON  CURVE  AFTER  ONE  YEAR'S  SERVICE 

electric  circuit)  and  Rowell-Potter  automatic  stops  and 
electric  locking,  the  purpose  of  the  last  device  being  to 
make  certain  that  if  the  route  is  once  set  up  by  the  tower- 
man  it  cannot  be  changed  until  the  train  has  passed  over 
and  released  the  locking  device  at  the  outside  limits  of  the 

interlocking.  The  speed  through  the  interlocking  90-ft. 
radius  curves  is  8  to  10  miles  per  hour  and  on  the  lighter 
curves  is  15  miles  per  hour.  The  speed  on  straight  track, 
main  line,  is  18  miles  per  hour.  When  the  Loop  first  went 
into  operation  the  schedule  time  for  making  the  round  trip 

of  2  miles  was  placed  at  twenty  minutes  in  order  to  abso- 
lutely insure  safety  until  more  experience  should  be  gained 

in  handling  trains.  This  was  successively  cut  down,  how- 
ever, to  eighteen  minutes,  sixteen  minutes,  and,  as  at  pres- 

ent, to  fourteen  minutes,  while  a  still  further  reduction  to 

twelve  minutes  will  soon  be  put  into  effect.  The  maxi- 
mum number  of  trains  handled  through  the  interlocking 

in  fourteen  minutes  is  thirty-four,  to  accomplish  which  200 
levers  have  to  be  thrown  in  this  time.  The  maximum 

number  of  levers  thrown  during  one  rush  hour  is  800. 

There  are  three  eight-hour  tricks  in  the  towers  with  two 
men  on  each  trick,  except  between  11  P.  M.  and  7  A.  M., 
when  one  man  only  is  necessary.  During  the  day  the 
towermen  record  on  their  train  sheet  the  number  of  the 

motor  car,  the  total  number  of  cars  in  each  train  and  the 
time  of  arrival  and  departure.  Towers  are  connected  by 

telegraph  and  telephone  with  the  superintendent's  office, 
which  is  also  connected  by  telephone  with  all  stations  on 
the  Loop.  There  are  eleven  groups  of  stations  and  four 
stations,  two  on  each  side  of  the  track,  in  each  group.  The 

two  inside  stations  of  each  group  represent  the  Metropoli- 
tan and  the  South  Side  lines  and  the  two  outside  stations 

represent  the  Lake  Street  and  the  Northwestern  (not  yet  in 
operation).  The  stations  are  of  the  latest,  improved  type, 
are  lighted  by  electricity  and  are  heated  by  natural  gas 

supplied  by  the  People's  Gas  Light  &  Coke  Company.  Sta- 
tion men  are  responsible  for  the  amount  of  gas  consumed 

per  month,  an  allowance  to  each  station  based  on  experi- 
ence being  made. 

The  great  advantage  to  the  public  offered  by  the  sta- 
tions, apart  from  the  legitimate  transportation  purpose,  is 

as  a  relief  valve  to  the  street  crossings.  This  is  accom- 
plished by  subways  suspended  over  the  street  under  the 

structure.    Passengers  may  go  from  one  elevated  line  to 
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FIG.  4— ELEVATION  OF  LOOP  POWER  STATION 
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any  one  of  the  other  three  without  going  to  the  street. 
Moreover,  in  times  of  street  congestion,  and  particularly  in 

case  of  processions,  the  subways  may  be  used  by  non-pas- 
sengers for  crossing  the  streets,  and  this  use  is  permitted 

by  the  Loop  managers,  although  it  is  carefully  watched 

record  could  not,  of  course,  be  arrived  at.  Out  of  the  70,- 

000  people  30,000  were  loaded  at  three  stations,  and  the 
total  number  of  people  loaded  during  the  day  was  140,000, 
while  the  total  number  loaded  and  unloaded  during  the  day 

was  approximately  375,000.   No  one  was  hurt,  and  there 

BOILER  ROOM— LOOP  POWER  STATION 

and  stopped  if  there  is  any  danger  of  subway  congestion. 
The  outside  labor  force  of  the  Loop,  exclusive  of  power 

station,  consists  of  seventy  regular  agents,  eleven  porters, 
twenty  platform  men,  two  ticket  choppers,  a  foreman  of 
light  and  heat  and  helper,  a  foreman  of  interlocking  and 

were  very  slight  delays  to  traffic,  in  spite  of  the  fact  that 
the  South  Side  line  threw  a  largely  increased  number  of 
trains  upon  the  Loop  by  the  process  of  short  trips  and 
switchbacks. 

All  renewals  of  rails,  curves,  frogs,  switches,  etc.,  are 

ENGINE  ROOM— LOOP  POWER  STATION 

helper,  a  foreman  of  track  and  three  men,  ten  towermen, 
two  dispatchers,  one  station  inspector  and  one  chief  clerk. 

On  Jubilee  Day,  Oct.  19,  1898,  70,000  people  were 
loaded  at  the  Loop  stations  in  three  hours.  The  unloading 

made,  of  course,  during  the  night  hours.  Even  at  such 
times  the  longest  interval  between  trains  on  the  inner 
Loop  track  is  7.5  minutes.  In  order  to  accomplish  these 
renewals  emergency  movements  are  arranged  for  and  the 
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trains  are  handled  by  telegraph  and  by  written  train  orders, 

of  which  one,  for  example,  reads  as  follows : 
Union  Elevated  Railroad. 

Superintendent's  Office,  Nov.  — ,  '98. 
Train  Order  No.  — . 

Until  further  orders,  cross  over  at  State  and  Lake  Street  to 
Outer  Loop  track  and  proceed  EAST  on  Outer  Loop  track  to 
Franklin  Street  station  without  stopping  at  Outer  Loop  stations. 

S.  S.  Neff,  Superintendent. 

Opr's.  Sig  
Complete  

The  amount  of  wear  on  the  curves  and  switches  is  ter- 
rific, although  the  straight  track  does  not  seem  to  show 

ENGINE  GENERATOR  UNIT-LOOP  POWER  STATION 

any  appreciable  wear.  In  Figs.  2  and  3  are  given  sections 
of  the  outer  and  inner  rails  of  a  curve  which  have  had  but 

about  one  year's  wear.  It  is  estimated  that  4,000,000  car 
wheels  have  passed  over  this  curve. 

The  Loop  power  station  occupies  a  brick  building  176  ft. 
x  141  ft.,  and  is  three  stories  high,  the  engine  room  being 
on  the  first  floor,  the  boiler  room  above,  while  between  them 
is  a  hanging  or  intermediate  floor.  In  the  basement  are  the 
steam  accessories,  piping,  etc.  This  general  arrangement 
is,  of  course,  designed  for  the  purpose  of  economizing 

highly  expensive  land  in  the  heart  of  the  city.  The  build- 
ing itself  is  an  iron,  frame  structure,  constructed,  of  course, 

TRAINS  3PASSING  ">N  LOOP 

stairways  and  column  bases  and  laid  on  10  ins.  and  12  ins. 
most  substantially  in  order  to  permit  of  the  heavy  weights 

on  the  upper  floors.  The  floors  are  7-16  in.  checkered 
rolled  steel  plates,  fitted  around  all  pilasters,  hatchways, 
I-section  floor  beams. 

In  the  engine  room  are  three  1500  kw.  engine  generators 

with  space  for  a  fourth  reserved.  The  engines  are  built  by 
the  George  H.  Corliss  Company  of  Providence,  and  are  30 

x  60  x  60,  cross  compound  condensing,  of  1800  h.p  ca- 
pacity each  (they  were  fully  described  in  the  Street  Rail- 

way Journal  of  October,  1897,  page  628).  One  of  their 
interesting  features  is  an  eighty-ton  fly  wheel,  of  which  fifty 
tons  are  in  the  rim.  The  generators  were  made  by  the  Sie- 

mens &  Halske  Company,  and  are  of  1500  kw.,  as  before 

stated.  The  engine  generator  shaft  was  made  by  the  Beth-- 
lehem  Iron  Company,  of  fluid  compressed  open  hearth 
steel,  and  was  hydraulic  forged  hollow  on  a  mandrel. 
These  shafts  are  28  ins.  in  diameter  at  the  center. 

The  switchboard  and  controlling  apparatus  of  this  sta- 
tion were  made  by  the  General  Electric  Company,  and  the 

measuring  instruments  by  the  Weston  Instrument  Com- 
pany.   Thomson  watt  meters  are  used. 

In  the  upstairs  boiler  room  are  sixteen  Babcock  &  Wil- 
cox 400  h.p.  boilers,  equipped  for  operation  with  both  coal 

and  oil.  The  grates  are  covered  with  fire  brick  when  oil  is 
used,  to  preserve  them  from  the  intense  heat.  Automatic 
stokers  are  installed  ready  for  use.  At  present  the  station 
is  being  run  with  fuel  oil,  and  the  plant  for  accomplishing 

this  is  an  interesting  one,  consisting  of  a  system  for  un- 
loading, handling,  storing,  circulating,  controlling  and 

firing  the  fuel  oil  in  a  safe  and  permanent  manner.  The 
plant  was  erected  by  the  National  Supply  Company,  of 
Chicago.  The  storage  capacity  consists  of  three  steel 
tanks  16  ft.,  10  ft.  and  8  ft.  in  diameter  and  30  ft.  high,  hav- 

ing a  combined  capacity  of  1764  barrels  of  42  gallons  each. 
Two  duplex  Blake  pumps  are  used  in  filling  the  reservoirs 
from  the  tank  wagons.  From  the  steel  storage  tanks  the 
oil  is  pumped  to  24-in.  stand  pipes  70  ft.  in  height,  to  a 
header  joining  these  pipes  together.  Near  the  top  of  the 
header  the  oil  is  conveyed  to  the  oil  atomizer  loop  by  two 
oil  heating  and  circulating  systems,  Billow  design,  set  upon 
the  boiler  room  floor. 

These  systems  are  erected  in  such  a  manner  as  to  auto- 
matically maintain  a  uniform  pressure  and  temperature  and 

a  constant  flow  of  oil  to  the  atomizer.  The  whole  circulat- 
ing system  is  as  near  automatic  in  its  action  as  is  desirable, 

and  is  duplicated  throughout  in  order  to  guard  against 
possible  accident.  Each  system  is  capable  of  preparing 
and  properly  delivering  sufficient  fuel  oil  to  the  atomizer  to 

develop  when  burned  15,000  h.p.,  and  each  system  occu- 
pies a  floor  space  of  30  sq.  ft.  and  is  9  ft.  in  height. 

The  furnaces  are  erected  upon  the  grate  bars  of  the 
Acme  stoker,  and  consist  of  a  series  of  firebrick  flues  for 
heating  and  circulating  the  incoming  air,  checker  work  for 
distributing  the  flame,  and  a  baffle  wall  for  directing  the 
flame  toward  the  boilers. 

This  oil  equipment  is  said  to  be  the  largest  of  its  kind 

ever  erected  with  one  exception,  that  being  the  World's 
Columbian  Exhibition  plant,  which  had  5.69  miles  of  oil 
and  steam  pipe  connections. 
Among  the  accessory  apparatus  found  in  the  station 

may  be  mentioned  Wheeler  surface  condensers  and  feed 
water  heaters,  Blake  feed  pumps  and  oil  pumps,  and  Crane, 
Scott,  and  Eaton,  Cole  &  Burnham  valves.  The  stack  is  of 
brick,  250  ft.  high,  with  14  ft.  flues. 

The  station  operating  force  consists  of  one  chief  en- 
gineer, one  engineer,  one  day  switchboard  man,  one  ap- 

prentice, two  day  oilers,  two  night  oilers,  one  day  pump 

man,  one  night  pump  man,  one  day  fireman,  one  night 

fireman,  one  fireman's  helper,  one  boiler  washer  and  one 
janitor — a  total  force  of  fifteen  men,  the  smallest,  probably, 
of  any  power  station  of  the  size  in  the  country,  due  largely, 
of  course,  to  the  use  of  oil. 
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The  Interurban  Railway  Between  Anderson  and 
Marion,  Ind. 

Anderson,  Ind.,  lies  some  30  miles  northeast  of  In- 
dianapolis. Within  the  gas  belt,  it  is  closely  surrounded 

by  a  number  of  those  rapidly  growing  and  prosperous 
towns  that  owe  their  existence  to  cheap  fuel.  Propositions 
galore  have  been  presented  for  joining  these  cities  with 
electric  lines,  but  the  first  to  be  carried  out  is  the  one  con- 

necting: Anderson,  Marion  and  Elvvood.    As  shown  on 

which  operates  the  local  system  at  Anderson.  The  dis- 
tance from  Anderson  to  Summitville  is  17  miles,  and  from 

Alexandria  to  Elwood  9  miles.  This  track,  with  the  local 

lines  at  Anderson,  make  the  Union  Traction  Company's 
system  37  miles  long,  and  with  those  of  the  Marion  City 
Railway  a  total  connected  system  of  80  miles  of  track. 

The  line  from  Summitville  to  Marion  is  owned  by  the 
Marion  City  Railway  Company  and  is  17  miles  in  length; 
thus  the  connecting  point  of  the  two  systems  is  just  mid- 

HARRISON  STREET,  ALEXANDRIA 

the  accompanying  map,  the  main  line,  running  nearly  due 
north  and  south,  connects  Anderson  and  Marion,  while  a 
branch  from  Alexandria  to  Elwood  connects  the  latter  city 

MAIN  STREET,  SUMMITVILLE,  BEFORE  TRACK  WAS  BALLASTED 

way  between  the  terminals.  As  the  cars  of  each  company 
run  only  to  the  end  of  its  own  line,  a  union  station,  75  ft.  x 
46  ft.,  is  now  building  and  passengers  are  to  be  transferred 

INTERURBAN  CARS,  UNION  TRACTION  COMPANY'S  LINE 

with  the  others.  Cars  are  now  running  from  Anderson  to 
Marion,  and  it  is  the  expectation  to  have  the  branch  to 
Elwood  completed  before  the  first  of  the  year.  This 
branch  and  the  main  line  from  Anderson  as  far  as  Summit- 

ville are  controlled  by  the  Union  Traction  Company, 

under  cover.  This  station  will  have  separate  waiting  rooms 
tor  men  and  women,  offices,  baggage  room  and  lunch 
counter.  It  is  a  frame  structure  and  will  cost,  complete, 

$2,500,  including  the  ground  on  which  it  stands. 
This  interurban  line  has  been  successful  beyond  the  ex- 
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pectations  of  the  builders;  the  cars  are  crowded  almost 

continually,  and,  although  hourly  service  is  given,  it  is  fre- 
quently necessary  to  run  trains  of  two  and  three  cars;  the 

Union  Traction  Co's  Lines  Constructed 
Union  Traction  Co's  Lines  Troposed 
Marion  Street  Ry.,Co.  Lines  Constructed 
Steam  Railroads 

from  the  owners,  and  as  far  as  possible  the  route  lies  on 
section  lines;  this  made  the  price  to  be  paid  much  lower 

than  if  the  farms  had  been  cut  across-  promiscuously. 
The  right  of  way  has  been  fenced  at  the  expense  of  the 

companies  and  in  most  cases  under  an  agreement  whereby 
the  adjoining  land  owner  will  maintain  the  fence  hereafter. 

At  each  highway  crossing  is  a  waiting  platform  and  cars 

stop  on  signal.  For  Prosperity  and  Linwood,  small  vil- 
lages opposite  each  other  on  either  side  of  the  line,  there 

is  a  small,  neat  and  comfortable  waiting  station.    At  An- 

POWER  HOUSE  AT  ANDERSON 

MAP  SHOWING  LOCATION  OF  LINES 

derson  the  waiting  rooms  are  in  the  same  building  with  the 

company's  offices  and  are  similar  to  the  waiting  rooms  for steam  roads. 

The  fare  from  Anderson  to  Marion  is  thirty  cents,  or  less 

WORK  TRAIN  RUN  TWICE  A  DAY  IN  ANDERSON 

territory  adjacent  to  it  is  one  of  Indiana's  rich  farming  dis- 
tricts; at  Marion  there  is  a  population  of  18,000;  at  Ander- 

son, 25,000;  Elwood,  11,000,  and,  with  the  other  small 
towns  intervening,  the  total  population  tributary  to  the 

system  is  about ^65,000  people. 
The  interurban  runs  entirely  upon  private  right  of  way 

except  when  entering  towns;  the  land  was  bought  outright 

than  a  cent  a  mile.  The  interurban  parallels  the  Big  Four 
between  Anderson  and  Marion  and  the  Lake  Erie  &  West- 

ern from  Alexandria  to  Elwood.  Notwithstanding  the  fact 

that  the  electric  cars  carry  passengers  for  less  than  one- 
third  the  fare  charged  by  the  steam  roads,  those  companies 

made  no  attempt  to  obstruct  the  former's  progress,  and 
all  crossings  are  at  grade  with  the  full  consent  of  the  steam 
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roads.  It  is  believed,  moreover,  that  the  operation  of  the 
electric  road  has  created  a  patronage  of  its  own  and  that  it 
has  not  affected  the  steam  road  traffic. 

The  schedule  time  between  Anderson  and  Marion  is 

ihree  hours,  including  all  stops,  but  this  can  easily  be  re- 
duced to  two  and  a  half  or  two  hours  when  all  of  the  track 

has  been  surfaced. 

The  general  character  of  the  route  is  level,  and  with 
the  exception  of  a  4  per  cent  grade  on  that  part  of  the 
Elwood  branch  now  completed  to  Orestes,  there  is  no 
grade  exceeding  1  per  cent.  There  are  a  number  of  steel 
bridges,  and  culverts  are  of  steel  or  vitrified  clay  pipe. 

The  road  bed  is  graded  with  a  12  ft.  surface  at  such  an 
elevation  as  to  avoid  the  accumulation  of  snows  and  with 

side  ditches  affording  good  drainage  throughout.  The 
ballast  is  the  best  of  gravel  6  ins.  deep  under  the  ties  and 
filled  in  between  like  the  standard  Pennsylvania  Railway 
construction.  The  company  owning  the  Anderson  end 
has  its  own  gravel  pit,  from  which  it  hauls  the  gravel  in  its 

own  cars,  which  were  made  specially  for  this  kind  of  work- 
by  the  Barney  &  Smith  Car  Company. 

The  ties  are  white  oak,  6  ins.  x  8  inches,  some  7  ft.  and 

some  8  ft.  long.  The  rail  is  60-lb.  T  section  in  60  ft. 
lengths  and  bonded  underneath  the  angle  bar  with  Atkin- 

son and  Washburn  &  Moen  bonds,  the  terminals  of  the 

bonds  and  the  surface  of  the  holes  having  been  amalga- 

mated with  Brown's  plastic  bond  material.  The  bonding 
of  the  road  is  so  complete  that  on  several  occasions,  when 
the  exigency  required,  the  cars  have  been  run  as  far  north 
as  Summitville,  a  distance  of  16  miles  from  the  Anderson 
power  station,  with  the  simple  current  without  any  booster, 
and  with  only  a  00  feed  wire  as  far  north  as  Alexandria. 
The  special  work  was  furnished  by  the  Paige  Iron  Works 
and  the  Lorain  Steel  Company. 

The  trolley  wire  is  00  figure  8  supported  by  a  5-16  in. 
steel  span  wire  fastened  to  cedar  poles  with  ratchets  on 

INTERURBAN  TRACK  BETWEEN  ANDERSON  AND  ALEXANDRIA 

the  outside  of  the  poles.  All  overhead  work  is  of  the  Ohio 

Brass  Company's  best  material. 
The  interurban  cars  were  all  built  by  the  Barney  & 

Smith  Company;  the  ten  motor  cars  are  45  ft.  and  49  ft. 
over  all  with  baggage  room  of  8  ft.  used  for  a  smoking 
compartment.  The  trail  cars  are  44  ft.  long.  All  are  vesti- 
buled,  and  doors  at  the  end  allow  passengers  to  pass  from 

773 

one  car  to  another  while  trains  are  in  motion.  They  are 
furnished  with  all  the  conveniences  of  day  coaches  on 
steam  roads  and  are  of  the  most  handsome  and  comfort- 

able design.  A  special  mail  and  express  car  makes  three 
round  trips  a  day,  but  in  addition  to  this  the  regular  trains 

carry  light  express  or  packages  where  there  is  haste  con- 
cerning delivery.  All  cars  are  mounted  on  Barney  & 

Smith,  class  H,  trucks.  These  trucks  are  fully  described 
and  illustrated  elsewhere  in  this  issue.    Four  of  the  motor 

VIEW  IN  ANDERSON 

cars  are  equipped  with  two  50  h.p.  Westinghouse  motors 
to  the  car;  the  remaining  ones  have  four  35  h.p.  Westing- 
house  motors  each.  This  equipment  is  designed  for  a 
maximum  speed  of  about  50  miles  per  hour,  and  the  cars 
are  making  regularly  from  45  to  48  miles  per  hour.  It  is 
the  intention  to  purchase  open  cars  for  summer  use  pro- 

vided it  is  found  that  the  open  cars  can  be  run  at  high 
speeds  without  interfering  with  the  comfort  of  the  passen- 

gers. 

The  cars  are  equipped  with  the  Christensen  Engineering 

Company's  air  brakes,  the  controller  being  in  the  vestibule 
under  the  immediate  eye  of  the  motorman.  The  pressure 
is  not  controlled  automatically,  but  by  the  motorman,  who 
throws  a  switch  to  start  the  compressor  whenever  the  indi- 

cator shows  a  pressure  below  a  certain  point.  The  cars  are 
heated  by  Baker  hot  water  heaters,  and  the  Wagenhalls 
electric  headlight  is  used. 

The  road  is  operated  by  means  of  the  Ramsey  signal 
system  with  turnouts  about  3  miles  apart.  The  Garl  rail- 

way telephone  is  installed  on  the  Anderson  end  with  in- 

struments at  the  company's  offices  in  Anderson,  Alex- 
andria, Linwood,  Summitville  and  Elwood.  Along  the 

line  at  intervals  of  a  half  mile  are  cut  in  boxes  from  which 
points  the  motorman,  who  carries  in  each  car  a  portable 
telephone  instrument,  may  report  accidents. 

Power  is  at  present  furnished  from  the  old  power 
houses;  the  Union  Traction  Company  will,  however,  erect 
a  new  power  house,  probably  in  the  vicinity  of  Alexandria. 
A  new  steel  car  house,  150  ft.  x  37^  ft.,  with  600  ft.  of  track, 
has  just  been  completed  at  Anderson.  The  Union  Trac- 

tion Company  is  now  building  another,  70  ft.  x  200  ft.,  at 
Alexandria,  with  1000  ft.  of  track. 

The  officers  of  the  Union  Traction  Company  are:  Chas. 
L.  Henry,  manager;  Philip  Matter,  president,  and  Chas. 
Berry,  superintendent;  of  the  Marion  City  Railway  Com- 

pany, Eli  Halderman,  president;  W.  C.  McWhinney,  gen- 
eral manager  and  superintendent. 

STREET  RAILWAY  JOURNAL. 



1 

774 STREET  RAILWAY  JOURNAL. 
[Vol.  XIV.  No.  12. 

Conduit  Laying:  in  New  York 

During  the  past  two  months  many  of  the  important 
streets  of  New  York,  including  Broadway,  have  presented 

a  very  busy  appearance,  while  the  installation  of  the  electric 
feeder  conduits  for  the  conduit  railways  has  been  carried 
on.  As  stated  in  the  last  issue  of  the  Street  Railway 

Journal,  three  types  of  conduits  are  being  installed  by 

the  Metropolitan  Street  Railway  Company.    The  accom- 

2  ins.  in  thickness  incloses  the  sides  of  the  conduit  and  the 

top  of  the  conduit  is  covered  with  at  least  2  ins.  of  concrete. 
Where  one  or  more  pipes  are  laid  on  top  of  each  other,  a 
thin  layer  of  cement  is  placed  between  each  course  and  the 

COVERING  THE  PIPES  WITH  CONCRETE SHORING  UP  DURING  EXCAVATION 

panying  views  show  the  method  of  laying  the  McRoy  con-     joints  are  broken.    In  laying  the  pipes  the  adjoining  end:- 
duit,  which  has  been  adopted  for  approximately  one-third 
the  work  of  the  Metropolitan  Street  Railway  Company 
and  for  about  half  of  the  new  work  of  the  Third  Avenue 

Railway  Company. 
This  conduit  is  made  of  vitrified  clay  in  6  ft.  lengths, 

fit  closely  and  the  pipe  is  held  in  perfect  alignment  by  iron 
or  steel  dowel  pins.  These  pins  are  4  ins.  in  length  and 
have  a  shoulder  at  their  center  to  prevent  them  slipping 
into  the  dowel  holes  further  than  intended. 

The  pipes  are  lined  up  on  mandrels,  and  after  each 

METHOD  OF  WRAPPING  JOINTS CURVE  CONSTRUCTION  NEAR  UNION  SQUARE 

each  section  haAdng  four  ducts.  A  standard  four-duct  con- 
duit is  shown  in  side  and  end  elevation  herewith 

The  conduit  is  laid  on  a  foundation  of  concrete  having 
a  thickness  of  at  least  3  ins.   A  wall  of  concrete  of  at  least 

length  is  so  lined  up  and  the  joints  made,  each  duct  is 
tested  with  the  mandrel  to  secure  perfect  alignment  and 
continuity.  These  mandrels  are  made  of  wood  about  12 
ins.  in  length,  of  cylindrical  pattern,  and  3  ins.  in  diameter. 
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Fixed  to  the  end  of  each  is  an  eye  to  which  is  attached  a 
handle  made  of  J  in.  iron  and  about  7  ft.  long. 

The  joints  are  rendered  watertight  by  covering  them 

with  a  wrap  made  by  thoroughly  saturating  a  double  thick- 
ness of  burlap  8  ins.  wide  in  hot  liquid  asphalt  and  wrap- 
ping it  immediately  around  the  joints.  Before  applying 

the  wrap  it  is  considered  advisable  to  coat  the  ends  of  the 
conduit  with  asphalt  to  insure  the  wrap  taking  a  firmer 
hold.  Sometimes  the  joints  are  made  by  substituting 
cement  for  asphalt.  Wherever  it  is  necessary  to  use  lengths 
of  pipe  shorter  than  factory  lengths,  the  cut  ends  are 
trimmed  smooth  and  properly  beveled  at  the  duct  opening 
and  made  to  resemble  the  finished  end  of  the  factory 
lengths. 

The  conduits  as  installed  for  the  Metropolitan  Street 
Railway  Company  are  laid  in  a  double  tier  trench  35  ins. 
in  depth  below  the  top  of  rail,  except  in  special  instances, 
where  it  becomes  necessary  to  avoid  obstructions,  mains, 
etc.,  and  7  ins.  inside  of  gage  line  of  track,  extending  out 
to  a  distance  of  2  ft.  or  more  according  to  the  number  of 
conduits  to  be  laid.  They  are  then  covered  with  about 
6  ins.  of  concrete,  where  practicable.  In  one  place  where 
the  conduit  was  covered  with  but  2  ins.  of  concrete  a 

loaded  truck  weighing  about  30  tons  passed  over  it.  After 
a  thorough  examination  the  conduits  were  found  to  be 
absolutely  unharmed,  showing  the  enormous  bearing 
strain  of  the  conduit. 

The  extension  manholes  are  between  210  ft.  and  410  ft. 
apart.  These  distances  vary  according  to  conditions.  The 
minimum  inclination  of  the  ducts  as  laid  from  manhole  to 

manhole  is  4  ins.  in  210  ft. 

Some  Fallacies  Regarding:  Electrolysis 

BY  ALBERT  B.  II  ERR  [CK 

The  problem  confronts  the  street  railway  manager, 
water  companies,  and  in  some  cases  the  city  officials,  as  to 
what  must  be  done  to  determine  the  existence  and  extent 

of  electrolysis  of  underground  pipes,  as  well  as  the  best 
way  to  cure  this  disease.  It  might  be  said  here  that  the 
danger  to  water  pipes  and  underground  conductors  from 
the  return  railway  current  is  usually  much  less  than  is 

often  stated,  and  while  it  would  be  equally  erroneous  to  as- 
sume that  no  destruction  of  underground  pipes  can  be 

caused  by  the  railway  circuits,  such  destruction  is  much 
more  often  local  rather  than  general,  is  usually  very  slight 
in  extent  where  it  exists  at  all,  and  can  always  be  prevented 

by  comparatively  inexpensive  means  if  they  are  installed 
intelligently  and  with  knowledge  of  the  character  of  the 
evils  which  it  is  intended  to  overcome. 

We  will  consider  first  the  physics  of  electrolysis  and  the 
physical  conditions  necessary  for  its  existence  in  railway 
ground  return  systems;  second,  the  electrical  conditions 
that  must  be  present;  third,  the  electrical  conditions  that 
have  often  been  assumed  to  indicate  danger  areas,  and 
which  do  not  indicate  electrolytic  activity;  fourth,  testing 

methods  to  locate  and  define  the  paths  of  destructive  cur- 
rents and  the  amount  of  current  flow;  fifth,  the  methods  to 

prevent  electrolysis,  which  have  been  assumed  to  be  gen- 
eral panaceas,  but  which  have  only  a  specific  and  limited 

application,  each  case  being  a  problem  in  itself  and  requir- 
ing special  treatment;  sixth,  the  position  taken  by  railway 

SIDE  ELEVATION  AND  SECTION  OF  PIPE 

Thick. 

tf- — \ 

The  ducts  are  rodded  by  either  a  machine  constructed 
for  the  purpose  or  by  sections  of  rods  which  are  screwed 
one  to  the  other.  The  rodding  with  the  use  of  the  machine 

can  be  accomplished  very  rapidly.  In  one  of  many  in- 
stances 410  ft.  were  rodded  in  if  minutes,  or  an  average  of 

250  ft.  in  a  minute.  The  machine  is  worked  from  one  end 
only. 

A  Race  Between  a  Deer  and  an  Electric  Car 

On  Thursday,  Nov.  10,  an  electric  car  running  between 
Camden  and  Rockland,  Maine,  met  on  the  highway  a  deer 
which  seemed  to  challenge  the  motorman  to  a  race.  When 
the  car  was  within  about  a  hundred  feet  of  the  deer,  the 

deer  turned  around  and  started  playfully  on  the  run,  wav- 
ing his  tail  in  the  air  and  shying  at  objects  along  the  road 

very  much  like  a  horse.  When  the  motorman  let  the  car 
out  at  full  speed,  the  deer  got  right  down  to  work  and  ran 
a  distance  of  about  a  thousand  feet;  when  the  car  began  to 
overtake  the  deer  the  latter  gave  up  the  race  and  ran  into 

the  woods.  The  passengers  on  the  car,  including  the  su- 
perintendent of  the  road,  enjoyed  this  beautiful  sight. 

 — 

The  most  practical  method  to  pursue  is  to  profit  by  the 
successful  experience  of  others,  and  when  we  arrive  at  a 
point  which  we  will  consider  will  admit  of  improvement, 
then  put  our  individual  ideas  into  effect. — From  paper  read 
at  the  St.  Louis  Convention,  1896. 

and  water  companies,  which  frequently  interferes  with  the 
proper  methods  of  prevention. 

The  electrolysis  familiar  in  laboratory  work  is  the  trans- 
ference of  metal  from  one  plate  to  another  by  a  current  of 

electricity,  when  immersed  in  the  proper  salt  solution  of 
that  metal,  but  the  electrolysis  that  occurs  in  the  railway 
ground  returns  is  of  an  entirely  different  character, 

The  earth  in  which  the  metal  is  buried  is  an  insulator, 

but  it  becomes  a  conductor  by  the  abs'orption  of  moisture, 
and  its  resistance  may  vary  from  nine-tenths  of  an  ohm  to 
over  a  megohm  per  cubic  yard,  this  resistance  being  varied 
by  the  amount  of  water  and  the  solvent  salts  present.  When 
the  current  leaves  a  metallic  surface,  which  is  buried  in  the 
earth,  it  does  not  carry  with  it  the  decomposed  metals,  as 

in  a  plating  bath,  and  deposit  them  on  the  cathode.  In- 
stead they  He  adjacent  to  the  surface  acted  upon,  and  when 

the  metal  is  iron  generally  form  oxides.  These  oxides  in- 
crease the  resistance  to  the  flow  of  current,  and,  con- 

sequently, the  resistance  of  the  return  circuits  via  the  earth. 
This  effect  is  actual  as  well  as  theoretical.  It  is  often  un- 

considered, but  the  gradual  falling  off  of  the  current  re- 
turned by  the  water  pipe  system  can  be  noticed  in  roads 

where  the  ground  returns  are  properly  located  and  bond- 
ing maintained.  The  disastrous  predictions  made  years 

ago  regarding  the  destruction  of  piping  systems  by  the 
railway  return  current  have  not  been  realized;  and  this  may 
be  owing  to  the  above  condition  of  electrolytic  currents 

destroying  their  own  paths  of*"conduction.  Some  of  the  re- 
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cent  examples  of  electrolysis  that  have  been  unearthed 
have  many  appearances  of  having  been  formed  at  a  very 
early  period  in  the  art  of  electric  railroading. 

There  are  other  changes  effected  when  the  current 
passes  from  one  metal  surface  to  another  buried  in  the 
soil.  It  accumulates  water  at  the  negative  and  repels  it 

from  the  positive  plate.  This  flow  of  current  also  in- 
creases the  capillary  activity  of  the  soil,  and  attracts  water 

into  the  soil  through  which  the  current  passes.  This  ac- 
tion increases  as  the  current  density  increases,  and  reduces 

the  earth  resistance  between  two  adjacent  surfaces.  The 
effects  of  this  action  can  be  seen  when  measuring  the 
ground  return  resistance  where  the  return  is  partly  ef- 

fected through  the  earth.  If  under  these  conditions,  as  the 
measuring  current  is  increased  the  total  resistance  of  the 
ground  return  circuit  is  decreased. 

In  England  the  British  Board  of  Trade  has  limited  the 
voltage  that  shall  exist  at  maximum  loading  of  the  system 
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tion.  Where  sodium  chloride  is  present  in  the  electrolyte 
nascent  chloride  will  be  left  adjacent  to  the  positive  surface, 
which  may  have  a  further  effect  in  the  destruction  of  the 
surfaces  undergoing  electrolysis.  The  formation  of  these 
binary  compounds  by  electrolysis  in  the  electrolyte  are 
very  complex,  and  whether  they  are  of  much  importance 
in  underground  electrolysis  is  still  an  open  question. 

There  is  often  a  permanent  difference  of  potential  be- 
tween track  and  pipe  with  the  power  station  shut  down  of 

from  1-10  to  5-10  of  a  volt  due  to  the  earth  battery  formed 

by  the  masses  of  buried  iron.  In  the  presence  of  lead  ser- 
vices or  copper  supplementaries,  the  potential  is  reversed 

from  that  found  when  the  road  is  in  operation,  there  being 
a  storage  effect.  This  earth  current  can  be  reduced  in 
voltage  to  nearly  zero  on  short-circuiting  the  water  pipe 
and  rail,  but  will  rise  again  gradually  on  removing  the 
short  circuit. 

Danger  areas  are  generally  plotted  by  measurement  of 
the  potential  difference  between  the  pipes  and  the  rail; 
those  districts  which  show  the  pipe  positive  in  potential  to 
the  rail,  causing  the  current  to  flow  from  the  pipe  into  the 

soil,  are  said  to  be  subject  to  electrolytic  action.  The  condi- 
tions which  must  exist  to  produce  electrolysis  are  not  de- 

termined from  potential  measurements  only.  A  current 
must  flow  from  the  surface  into  a  fluid  in  order  that  elec- 
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FIG.  I FIG.  2.— APPARATUS  FOR  MEASURING  CURRENT  FLOW  IN  WATER  PIPES 

to  4.5  volts  when  the  pipe  is  negative  to  the  rail,  and  1.5 
volts  when  the  pipe  is  positive  in  potential  to  the  rail.  Dr. 

J.  A.  Fleming  in  his  paper  read  before  the  British  Associa- 
tion shows  that  electrolysis  can  occur  with  voltage  differ- 
ence of  1  volt  or  under,  especially  if  soluble  chlorides  are 

in  solution  in  contact  with  the  positive  plate. 
The  voltage  at  which  electrolysis  commences  depends 

largely  upon  the  counter  electro-motive  force  of  the  elec- 
trolyte. In  pure  water  the  voltage  is  1.5,  and  in  a  10  per 

cent  sodium  chloride  solution  it  drops  to  about  .37  volt. 
Free  ammonia,  carbonate  of  soda,  potash  and  the  nitrates 

all  tend  to  reduce  below  pure  water  the  counter  electro- 
motive force  of  polarization,  and  the  water  adjacent  to  these 

surfaces  underground  may  be  charged  with  any  or  all  of 
these  impurities.  If  the  energy  is  sufficient,  this  water  may 

be  decomposed,  leaving  the  oxygen  adjacent  to  the  sur- 
faces from  which  the  current  flows;  or  in  the  case  of  am- 

monia it  leaves  nitric  acid  as  a  biproduct  of  the  decomposi- 

trolytic  action  be  set  up.  It  follows  that  the  higher  the  in- 

sulating properties  of  the  soil  in  which  the  parallel  con- 
ductors are  buried,  the  higher  may  be  the  potential  that 

can  be  maintained  between  them,  and  the  less  will  be  the 

current  flow  that  produces  electrolysis.  When  the  soil  be- 
comes an  insulator,  the  potential  will  become  a  maximum, 

and  there  will  be  no  electrolytic  action.  So  it  is  evident 
that  the  criterion  of  potential  differences  is  not  one  by 
which  electrolytic  activity  should  be  gaged. 

In  estimating  the  damage  done  by  electrolysis  regarding 
the  amount  of  iron  decomposed,  the  data  is  obtained  from 

laboratory  determinations,  and  applied  in  this  way:  Sup- 
pose the  leakage  current  from  the  pipes  amounted  to  100 

amps,  and  this  flow  was  maintained  for  20  hours  per  day, 

365  days  per  annum.  We  find  in  the  text  books  that  one 
ampere  flowing  for  one  hour  will  decompose  approximately 
one  gramme  of  iron.  Now  on  this  basis,  we  multiply  our 
100  amps,  and  20  hours  and  365  days,  which  gives  us  the 
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grammes  lost  per  annum,  which  in  this  example  is  73»000 
grammes,  or  1610  lbs.  But  we  have  to  consider  the  whole 
loss.  This  current  leaving  the  rail  surfaces  decomposes 
the  iron  rail  as  well  as  the  water  pipe  surfaces,  so  we 
have  to  at  least  double  the  above  weight  to  get  the  total 

damage:  further  than  this,  this  current  also  may  be  shut- 
tled back  and  forth  from  rail  to  pipe,  which  would  result  if 

there  were  high  resistance  sections  on  the  water  pipe  par- 
alleling the  railway  return;  so  we  can  again  multiply  the 

above  result  by  two,  and  arrive  at  6440  lbs.  per  annum 

without  being  out  of  the  bounds  of  reason.  This  is  an  ex- 
cellent determination  for  the  purpose  of  selling  a  bond,  or 

disturbing  public  peace,  and  one  of  the  many  scientific  fal- 
lacies that  a  practical  railway  man  has  to  endure. 

The  rate  of  decomposition  with  a  new  plate  in  fresh 
earth,  especially  if  there  are  secondary  reactions  from  any 
salts  held  in  solution,  will  be  higher  than  the  laboratory 
constant.  This  value  will  gradually  fall  per  unit  of  current 
How  with  time,  due  to  the  insulating  of  the  surfaces  acted 
on  by  the  products  of  electrolysis.  Fig.  1  gives  the 
weights  decomposed  per  ampere  hour,  where  two  plates 
each  having  10  sq.  ins.  are  buried  in  earth  taken  from 
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FIG.  3.— DIAGRAM  OF  CONNECTIONS  FOR  MEASURING 
FLOW  IN  PIPES 

Broadway,  New  York  City,  and  6  ins.  apart.  Moisture  was 
maintained  at  1 1  per  cent,  and  the  duration  of  the  test  was 
180  hours.  A  test  of  sand  moistened  with  sodium  chloride 
fell  much  less  rapidly.  It  will  be  seen  that  the  amount  of 
metal  destroyed  depends  upon  the  condition  of  the  surfaces 
acted  on.  There  is  again  another  condition  that  may  arise 
where  the  current  flow  and  moisture  are  both  in  evidence, 
yet  without  electrolytic  action,  for  the  reason  that  a  certain 
energy  must  be  expended  at  the  surface,  at  which  elec- 

trolysis takes  place,  and  with  a  given  current  and  surface 
the  voltage  has  to  exceed  a  given  value  before  the  metal 
surface  is  effected.  Again,  if  this  current  rapidly  changes 
its  direction,  no  electrolysis  takes  place. 

As  each  case  is  a  special  problem,  a  solution  can  only  be 
given  after  careful  diagnosis.  The  special  methods  which 
I  have  used  for  these  tests,  from  which  the  true  condition 
underground  can  be  determined,  are  made  as  follows : 

TO  MEASURE  A  CURRENT  FLOW  IN  A  WATER  PIPE 

Have  two  leads,  one  a  No.  6  and  one  No.  14  B.  &  S.  flex- 
ible insulated  copper  wire  each  800  ft.  long,  and  taped 

every  5  ft.  to  keep  them  together;  also  a  reel  mounted  on  a 
cradle  so  it  can  be  carried  by  two  men,  and  on  this  stand 
can  be  arranged  a  place  for  the  instruments;  the  inside 
ends  of  the  leads  on  the  reel  should  be  brought  out  as 
shown  in  Fig.  2.  Other  apparatus  requisites  are  an  ampere- 

meter having  two  scales  (4  amps,  and  40  give  the  best 
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ranges  for  this  test),  also  a  voltmeter  to  read  1  volt  and  12 

volts  full  scale.  For  connections  use  a  joiner's  clamp  hol- 
lowed out  as  shown  in  Fig.  2  and  lined  with  amalgamated 

iron.  These  can  be  adjusted  to  fit  the  projection  to  any 

plug. The  connections  are  made  as  shown  in  Fig.  3.  The 

clamps  are  put  on  one  water  plug  after  the  surface  of  con- 
tact on  the  plug  has  been  filed  so  good  contact  is  made. 

The  No.  14  lead  is  connected  to  one  side  of  the  clamp,  and 
the  No.  6  lead  to  the  other.  Leads  are  then  taken  to  the 

adjacent  plug  and  connections  are  made  to  it  in  the  same 
way.  The  amperemeter  is  inserted  in  the  No.  6  lead,  and 
the  voltmeter  in  the  No.  14  lead.  The  reading  should  first 
be  made  with  the  ampere  lead  open.  This  will  give  volt- 

age drop  on  the  water  pipe,  say  this  is  1.2  volts.  Then 
close  the  current  through  the  amperemeter  and  read  cur- 

rent and  volts.  Supposing  the  volts  had  fallen  to  0.8  and 
amperes  were  6,  the  loss  in  drop  on  the  pipe  is  due  to  the 
current  being  diverted  through  the  No.  6  lead.  Then,  if 
6  amps,  produce  .4  volt  drop,  the  total  amount  flowing  to 
produce  1.2  volts  is  18  amps.,  which  is  the  current  flow 
sought.  The  resistance  of  the  earth  for  such  short  dis- 

tances can  be  neglected. 

A  high  voltage  which  falls  with  little  current  flow  when 
the  amperemeter  circuit  is  closed  shows  a  discontinuous 
pipe  or  bad  joints.  A  low  voltage  with  little  change  and 
large  current  flow  when  the  amperemeter  circuit  is  closed 
indicates  that  adjacent  but  not  connected  water  pipes  are 
connected  together  for  test.  A  current  flow  in  adjacent 
sections  of  pipe  increases  toward  the  station,  where  re- 

ceiving current  from  the  soil,  and  the  current  flow  de- 
creases where  the  current  leaves  the  pipe.  The  current 

flow  in  the  water  pipes  may  be  in  the  reverse  direction 
from  the  flow  in  the  rails ;  the  reason  for  this  can  be  found 
by  studying  the  piping  plans. 

TO  FIND  THE  CURRENT  FLOW  FROM  RAIL  TO  WATER  PIPE  AT 
ANY  POINT 

Connection  to  the  water  pipe  can  be  left  on  and  connec- 
tion made  to  the  rail  with  the  same  kind  of  clamp,  which  if 

made  like  sketch  will  pinch  the  tram  of  the  rail  and  make 
contact.  In  the  ampere  leads  for  this  test  is  inserted  a 
20-ohm  calibrated  rheostat.  The  purpose  of  this  is  not  to 
disturb  the  current  flow  and  divert  it  through  the  water 
pipe  connection,  which  would  be  the  case  if  a  short  circuit 
was  established  between  the  rail  and  pipe.  When  the 
rheostat  with  20  ohms  is  in  circuit,  and  this  circuit  is 
closed,  the  following  changes  may  be  noted:  If  on  closing 
the  amperemeter  lead  the  potential  falls  to  zero,  then  there 
is  only  a  moist  earth  leak  between  the  rails  and  pipe.  If 
the  rail  is  positive,  the  connection  is  between  the  ob- 

server and  the  station ;  if  negative,  it  is  located  further  from 
the  station  than  the  observer.  Blind  ditches,  spots  of 
quick-sand  and  leaky  sewers  will  give  this  kind  of  connec- 

tion. If  the  voltage  falls  when  the  resistance  is  cut  out  of 
the  rheostat,  cut  out  resistance  still  further  until  the  volt- 

age is  just  one-half  of  what  it  was  when  the  amperemeter 
lead  was  open,  then  the  resistance  from  rail  to  ground  is 
the  same  as  the  resistance  inserted.  The  rheostat  should 
have  a  tapering  capacity  on  20  volts  from  20  amps,  on  the 
first  step-down.  If  the  voltage  is  not  effected  by  this  con- 

nection, note  the  current  flow;  now  cut  out  resistance  and 
again  note  current  and  the  resistance  cut  out.  Suppose  in 
the  first  case  there  is  .2  amp.  flowing,  with  8  volts  differ- 

ence of  potential,  which  gives  40  ohms.  Now  reduce  the 
rheostat  resistance  to  10  ohms;  the  current  flow  increases 
to  .266  amp.;  then  the  resistances  in  the  two  cases  are  40 
and  20  ohms;  subtracting  the  rheostat  R  in  both  cases 
leaves  20  ohms  for  the  pipe  return  resistance  at  this  point. For  these  connections  see  Fig.  4. 
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Measurements  made  where  a  varying  current  flows 

through  the  earth  are  only  approximate,  as  the  earth  con- 
tacts rise  in  resistance  as  the  current  density  falls.  The 

change  in  resistance  is  again  dependent  on  the  amount  of 
water  in  the  soil  at  the  time  of  test.  In  this  test  all  rails 

should  be  connected  together  to  get  the  full  contact  rail 
area,  as  shown  in  Fig.  4.  These  tests  have  been  made  so 
far  with  the  current  circulating  in  the  returns.  This  may 
vary  considerably.  Several  things  may  be  learned  by 
these  variations.  Watch  the  voltage  and  current  when  a 
car  approaches.  When  at  that  part  of  the  piping  system 
where  the  rail  is  positive  to  the  pipe,  there  will  only  be  an 
increase  of  potential  between  the  pipe  and  rail ;  when  in  the 
zone  between  the  positive  and  negative  rail  areas  the  polar- 

ity will  change  when  the  car  passes  beyond,  and  when  in  a 
location  where  the  rail  is  negative  to  the  pipe  the  potential 
will  remain  unchanged  in  sign  when  the  car  passes. 

METHOD  OF  DETERMINING  THE  RELATIVE  VALUE  OF  THE 
DIFFERENT  RAILS  AND  PIPING  AS  RETURNS 

Use  a  six-way  shunt  and  a  barrel  water  rheostat.  One 
shunt  carries  all  the  current  from  the  water  rheostat  and 
enters  a  bus,  to  which  is  attached  five  shunts ;  one  shunt  is 
connected  to  each  rail,  and  one  to  the  water  plug.  Two 
amperemeters  are  employed  (see  Fig.  5)  in  this  test  one  to 

FIG.  4.— DIAGRAM  OF  CONNECTIONS  FOR  MEASURING 
FLOW  FROM  RAIL  TO  PIPE 

read  from  the  main  shunt  H ,  the  other  can  be  connected  to 
any  of  the  shunts  C,  D,  E,  F,  G  at  will.  The  current  will 
now  split  up  from  this  bus  in  the  same  relation  as  these  re- 

turn conductors  bear  in  their  conductivity  to  each  other; 
open  bonds  and  dead  rails  over  the  sections  of  track  can  be 

located  in  this  way.  This  is  an  important  test,  for  it  is 
often  the  case  that  local  electrolysis  is  caused  by  a  few 
open  bonds  in  a  section,  and  no  cross  bonds  to  connect 
around  open  joints. 

The  above  methods  can  be  varied  to  investigate  any  of 
the  peculiar  conditions  that  arise  with  two  conductors 
buried  and  partially  connected  by  a  semi-conductor.  A 
preliminary  investigation  of  the  water  pipe  plans  and  the 
rail  return  system  is  necessary  in  order  to  lay  out  the  best 
methods  of  proceeding  with  the  tests  in  order  to  locate  the 
paths  taken  by  this- underground  current. 

The  following  data  may  be  of  use: 

A  9-in.  rail  presents  1390  sq.  ft.  of  contact  per  1000  ft.  with  the  earth 
A  7-in.  rail  presents  11 10  sq.  ft.  of  contact  per  1000  ft.  with  the  earth 

A  5-in.  rail  presents    960  sq.  ft.  of  contact  per  1000  ft.  with  the  earth 
A  3-in  wrought  iron  pipe  weighs  22  lbs.  per  yd.  approx.  res. 
per  yard  000096 

A  4-in  wrought  iron  pipe  weighs  31  lbs.  per  yd.  approx.  res. 
per  yard  000064 

A  6-in  wrought  iron  pipe  weighs  62  lbs.  per  yd.  approx.  res. 
per  yard  C00035 

A  8-in  wrought  iron  pipe  weighs  94  lbs.  per  yd.  approx.  res. 
per  yard  000023 

A  10-in.  wrought  iron  pipe  weighs  120  lbs.  per  yd.  approx. 
res.  per  yard  000016 

A  12  in.  wrought  iron  pipe  weighs  164  lbs.  per  yd.  approx. 
res.  per  yard  000013 

A  14-in  wrought  iron  pipe  weighs  194  lbs.  per  yd.  approx. 
res.  per  yard  000010 

A  50-lb.  rail  measures  approximately  .0048  ohms,  per  1000  ft. 
A  60-lb.  rail  measures  approximately  .0040  ohms,  per  1000  ft. 
A  80-lb.  rail  measures  approximately  .0030  ohms,  per  1000  ft. 
A  90-lb.  rail  measures  approximately  .0026  ohms,  per  1000  ft. 
These  resistances  vary  largely  with  the  percentage  of  carbon  in 

the  steel  of  the  rail. 

Unfortunately,  up  to  date  there  is  no  panacea,  as  each 

problem  contains  within  itself  a  new  combination  of  condi- 
tions requiring  special  treatment.  The  numerous  condi- 
tions which  effect  this  underground  trouble  may  have  such 

relations  to  each  other  as  to  make  electrolysis  in  any  indi- 
vidual case  a  menace  or  a  myth ;  and  it  is  impossible  to  pre- 

dict, without  a  test  and  thorough  examination,  what  is  tak- 

? 

FIG.  5. — DIAGRAM  OF  CONNECTIONS  FOR  MEASURING 
RELATIVE  VALUE  OF  RETURNS 

ing  place.  Cases  of  strictly  local  electrolysis  have  been 
assumed  to  be  of  the  general  type,  while  electrolysis  occur- 

ring over  extended  areas  has  not  been  evident  until 
serious  damage  was  done.  Then  again  in  the  case  of  a 
water  company,  an  increase  in  leaks  has  been  attributed  in 
several  instances  to  electrolysis,  when  an  increase  of  water 
pressure  was  responsible,  there  being  no  electrolysis.  So 

it  goes. 
The  methods  that  have  been  employed  for  its  prevention 

are  the  interconnecting  of  the  rail  and  pipe  to  a  common 
ground  return.  This  should  be  ample  in  section  to  carry 
the  current  back  to  the  station  without  causing  sufficient 
drop  at  maximum  load  in  the  return  conductor  to  cause  a 
current  circulation  between  pipe  connections.  A  frequent 
cause  is  found  in  the  ground  return  feeders  themselves. 
They  are  very  rarely  of  the  proper  sectional  area  to  bring 
in  the  current  to  the  station  without  excessive  drop,  and 
they  are  not  connected  to  the  rails  at  points  which  give 
them  fairly  equal  loading,  causing  water  pipes  to  perform 
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the  function  of  an  equalizer,  and  this  is  one  of  the  most 
fruitful  causes  of  electrolysis.  Ground  plates  are  again 
considered  as  a  ground  return,  but  they  are  generally 

found  carrying  practically  no  current  after  a  few  months' service. 

Another  method  has  been  to  keep  the  water  pipe  system 

at  a  lower  potential  than  the  rails:  this  will  cause  the  cur- 
rent to  flow  from  the  rails  to  the  water  pipe,  making  the 

water  pipe  system  a  sump  for  all  stray  currents,  transfer- 
ring all  the  electrolysis  to  the  rails.  But  the  objection  in 

practice  to  this  system  is  that  electrolysis  takes  place  more 
rapidly  where  the  current  density  is  greatest,  and  this 
method  focuses  the  action  of  electrolysis  on  exposed  bond 
wires  and  supplementary  ground  returns  buried  in  the 
earth.  As  a  result  the  bond  wires  will  quickly  be  eaten 
away,  where  exposed,  and  the  return  circuit  will  be  opened. 
This  method,  therefore,  should  never  be  attempted  where 
the  bond  wire  is  small  and  the  current  carried  by  the  rail 
return  is  large,  since,  as  stated,  it  will  open  up  the  bonds 
due  to  this  local  electrolysis  of  the  bond. 

This  method  also  increases  the  current  flow  in  the  piping 
system  and  increases  the  destructive  action  at  the  pipe 
joints.  But  if  the  generator,  placed  between  the  water 

pipe  and  rail  return,  would  cause  a  low  potential  alter- 
nating current  to  be  maintained  between  the  rails  and  pipe 

from  a  theoretical  standpoint,  it  would  certainly  prevent 

electrolysis,  but  whether  it  would  be  satisfactory  in  prac- 
tice has  not  yet  been  determined. 

Mr.  Parshall  in  the  Dublin  Railway  return  system  uses 
boosters  on  the  rail  returns,  which  compensates  for  the 
losses  in  these  returns,  and  the  return  feeders  are  con- 

nected to  the  rail  at  points  selected,  so  the  potential  differ- 
ence will  not  exceed  the  Board  of  Trade  regulations. 

These  boosters  are  excited  by  the  current  which  is  fed  into 

the  system,  and  in  this  way  the  boosting  effect  is  auto- 
matic, and  falls  and  rises  with  the  loading  on  the  system. 

The  water  companies  have  attempted  to  protect  them- 
selves by  painting  the  piping  with  several  coats  of  asphalt 

paint,  with  great  hopes  of  preventing  electrolysis;  but 
where  these  pipes  are  buried  in  city  soil  charged  with  gases 
I  have  noticed  after  six  months  that  all  signs  of  paint  had 
disappeared,  and  I  suppose  the  insulating  properties  also. 

Another  attempt  is  to  introduce  insulating  joints  in  the 

water  pipe  main;  but  to  introduce  a  few  joints  in  an  af- 
fected location  leads  to  more  trouble  than  it  cures,  for  the 

current  will  produce  local  electrolysis  around  these  in- 
sulated joints.  But  if  insulated  joints,  such  as  a  rust  joint 

in  a  pipe,  are  introduced  in  every  ten  lengths  of  pipe,  it 
breaks  up  to  a  large  extent  the  pipe  as  a  conductor  sys- 

tem, for  the  water  pipe  will  only  carry  the  current  back  to 
the  station  in  the  ratio  that  its  conductivity  bears  to  that  of 
the  ground  return  of  the  railway. 

It  may  be  found  after  making  a  test  of  the  water  pipe 
system  that  it  is  not  advisable  to  attempt  to  use  it  as  a  re- 

turn, even  where  permission  is  granted,  because  the  water 
pipe  is  not  laid  out  or  connected  together  electrically  to  be 
depended  upon  as  a  continuous  conductor  system. 

One  very  troublesome  condition,  occurring  frequently 
in  the  older  water  pipe  systems,  is  where  the  pipes  are 
cement  lined,  that  is,  made  by  moulding  a  sheathing  of 
cement  on  the  inside  and  outside  of  a  thin  sheet  iron  pipe, 
and  where  more  recent  extensions  to  the  water  works  sys- 

tem are  made  of  steel,  iron  or  cast  iron  pipe.  This  mixed 
system  of  piping  makes  it  next  to  impossible  to  hold  joints 
and  services  where  the  current  flows  from  the  iron  to  the 
cement  piping,  and  a  connection  at  the  power  station  under 
this  condition  of  piping  would  be  the  worst  thing  to  do. 
Again,  the  connection  to  a  long  lateral  pipe  from  the  main, 
especially  if  this  pipe  was  supplying  water  to  the  station, 

would  be  both  poor  engineering  and  an  unsatisfactory  con- 
nection. In  a  case  of  this  kind  the  return  current  corroded 

out  two  joints  in  the  water  supply  pipe  to  the  station  in  six 
weeks  after  the  connection  was  made. 

Gas  pipes  are  not  so  generally  affected,  for  the  medium 
they  convey  is  an  insulator,  and  the  joints  in  this  piping 
tend  to  destroy  their  usefulness  as  an  auxiliary  return. 
But  these  pipes  sometimes  lie  in  a  position  to  bridge  two 

parallel  water  pipes  where  a  considerable  difference  of  po- 
tential exists.  Here  local  electrolysis  takes  place,  and 

under  these  conditions  the  gas  pipes  are  usually  found  to 
fail.  Lead  covered  cables  underground  also  catch  a  return 
current.  The  simplest  solution  of  this  trouble  is  to  tie 

their  sheathing  together  and  connect  them  to  a  metallic  re- 
turn to  the  station,  and  as  an  additional  precaution  it  is 

wise  to  tie  these  sheathings  together  at  several  man-holes 
along  the  route  where  these  cables  are  paralleled  by  the 
railway  system.  Ventilation  of  the  ducts  will  also  reduce 
this  current,  as  it  generally  seeps  in  through  surface  leak- 

age. Another  case  discovered  was  where  poor  insulators  were 
used  for  the  feeders  and  iron  poles  for  the  construction. 
After  several  poles  had  broken  off  at  the  surface  of  the 
earth  an  examination  was  made.  It  was  found  that  the 

iron  had  been  eaten  away  by  the  leak  current,  in  wet 
weather,  escaping  through  the  light  covering  of  earth  over 
the  cement  foundation,  and  reducing  the  strength  of  the 
poles  where  they  had  to  bear  the  greatest  strain. 

The  test  of  a  number  of  systems  shows  that  over  bridges 
and  railroad  crossings  it  is  very  hard  to  hold  bonding  at 
these  places.  The  bonding  should  here  be  reinforced  by  a 
supplementary,  especially  where  the  bridge  is  iron,  as  these 
points  show  tip  to  be  weak  spots  in  a  track  return  system. 

It  is  not  difficult  as  a  rule  to  prevent  electrolysis  where 

freedom  is  given  to  use  the  best  method  for  the  special  con- 
ditions and  where  both  parties  take  the  matter  up  in  a 

spirit  of  equity;  but  where  there  is  an  unreasonable  posi- 
tion taken  by  either  party,  the  problem  becomes  compli- 

cated. The  railway  people  on  the  one  hand  will  deny 
there  is  any  trouble  from  electrolysis,  while  the  companies 
owning  the  piping  system  attribute  all  the  depreciation  and 
underground  troubles  to  this  cause.  Then,  again,  one 
company  will  not  allow  any  connections  to  be  made,  and 
another  company  will  require  connections  to  be  made  to 

the  water  pipes,  and  sometimes  specify  where  these  con- 
nections shall  be  made,  and  if  their  judgment  has  been  at 

fault,  electrolysis  may  be  greatly  increased.  Another  case 
arose  where  two  competitive  railways  were  operated  in  one 

town;  neither  for  a  long  time  would  relieve  the  water  com- 
pany for  fear  of  improving  the  ground  return  of  its  com- 

petitor. Again,  where  two  companies  were  jointly  operat- 
ing with  the  piping  system  as  a  ground  return,  they  took 

the  ground  that  the  extent  of  their  individual  damages 
could  not  be  proved,  consequently  they  were  not  liable. 

For  the  railway  company  to  possess  full  knowledge  of 
the  conditions  that  are  existing  in  its  ground  return  cir- 

cuits places  them  in  possession  of  data  from  which  can  be 
easily  deduced  the  best  possible  means  to  prevent  further 
trouble  from  electrolysis,  and  of  increasing  the  efficiency 
of  the  conductor  system,  as  the  energy  frittered  away  in  the 
earth  could  with  economy  be  employed  to  do  useful  work. 

 ♦♦♦  

One  of  the  advantages  of  the  transfer  system  is  that  it 
induces  a  great  many  people  to  travel  for  fresh  air,  making 
as  long  trips  as  they  can  into  the  suburbs.  It  tends  more 

than  anything  else  to  build  up  the  suburbs,  and  I  think- 
that  every  one  will  recognize  that  it  is  of  very  great  im- 

portance to  street  railway  people  to  build  up  the  suburbs. 
— From  address  at  the  Montreal  Convention,  1895. 
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Report  of  Committee  on  Standard  Rules  and  Regulations 
for  the  Guidance  and  Government  of  Employees 

The  committee  on  standards  of  the  American  Street  Railway 
Association  has  issued  the  following  report: 

Columbus,  Ohio,  Oct.  13,  1898. 
To  the  American  Street  Railway  Association: 
Gentlemen:  Your  committee  appointed  to  prepare  standard  rules 

and  regulations  for  conductors  and  motormen  beg  leave  to  submit 
for  your  consideration  the  following  report: 

So  far  as  possible  it  has  been  the  aim  of  your  committee  to  sug- 
gest only  such  rules  as  are  applicable  to  the  largest  number  of 

street  railway  systems,  and  which  experience  has  shown  to  be  of 
value.  No  attempt  has  been  made  to  suggest  rules  especially  ap- 

plicable to  street  railways  operated  by  horse  or  cable  power,  as 
roads  of  this  class  are  few  in  number  and  rapidly  passing  out  of 
existence. 

Minor  details  of  punishment  for  neglect  of  duty  or  infraction  of 
rules  are  likewise  omitted,  as  these  are  largely  controlled  by  local 
conditions.  We  would  suggest,  however,  that  punishment  involv- 

ing suspension  from  duty  be  made  as  infrequent  as  is  consistent 
with  good  discipline. 

Careful  examination  has  been  made  of  a  large  number  of  rule 
books  of  various  railway  companies,  and  such  features  as  seemed 
most  desirable  have  been  to  some  extent  included  in  this  report. 
No  especial  claim  is  made  for  originality  and  no  attempt  has 

been  made  at  elegant  phraseology.  It  has  been  the  aim  of  the 
committee  to  state  all  rules  in  a  clear  and  explicit  manner  and  to 
include  none  which  are  not  essential. 
Your  kindly  criticism  and  suggestions  are  asked  on  rules  and 

suggestions  which  follow.    Respectfully  submitted, 
E.  C.  FOSTER, 
IRA  A.  M'CORMACK, 
W.  F.  KELLY, 

Committee. 

GENERAL  REQUIREMENTS 

In  order  to  secure  the  best  service  and  exclude  many  undesir- 
able applicants,  there  should  be  a  standard  of  physical  require- 

ments, and  all  applicants  should  be  rejected  who  fail  on  any  of  the 
required  points. 

Applicants  for  position  as  conductor  should  not  be  less  than  5 
feet  8  inches,  weight  160  pounds,  sound  hearing,  heart  and  lungs, 
good  eyesight  without  the  use  of  glasses,  not  crippled  in  hands, 
arms  or  feet,  have  no  venereal  or  constitutional  disease,  and  be  be- 

tween 24  and  40  years  of  age. 
Applicants  for  position  as  motormen  or  gripmen  should  con- 

form to  the  same  standard  in  all  respects  except  weight,  which 
should  be  not  less  than  175  pounds. 

Applicants  for  any  position  on  the  car  should  have  a  fair  com- 
mon school  education,  be  able  to  read  English  intelligently,  sign 

their  name  legibly  and  perform  simple  arithmetical  operations; 
should  be  of  temperate  habits  and  not  addicted  to  the  use  of 
liquors,  frequenting  saloons,  gambling  houses  or  houses  of  ill- 
repute. 

Before  entering  service  applicant  should  present  a  certificate 

from  company's  examining  physician,  stating  that  he  conforms  to 
the  standard  as  regards  physical  requirements. 

All  applicants  should  be  required  to  file  a  written  testimonial 
from  some  reputable  citizen  as  to  honesty  and  good  character. 

It  is  rarely  advisable  to  employ  more  than  one  from  the  same 
family  or  those  nearly  related.  Employees  should  not  be  permit- 

ted to  recommend  others  for  employment. 
All  desirable  applicants  should  be  accepted  only  on  trial  and 

should  be  placed  in  actual  service,  without  pay,  under  the  instruc- 
tion of  skilled  and  competent  employees,  for  a  period  of  one  to 

two  weeks.  During  the  period  of  instruction,  the  instructor 
should  receive  in  addition  to  his  daily  wages  25  to  50  cents  per day,  as  an  incentive  to  careful  instruction. 

All  instructors  should  make  a  written  report  of  the  number  of 
days  the  new  recruit  has  been  in  their  care,  and  state  whether  or 
not  he  is,  in  their  judgment,  qualified  to  discharge  the  duties  of 
conductor  or  motorman.  This  report  should  be  placed  in  the 
hands  of  the  division  foreman  and  should  be  indorsed  by  him  and sent  to  the  superintendent  of  transportation. 

Before^  placing  the  new  employee  in  charge  of  a  car  he  should 
be  examined  by  an  inspector,  to  determine  whether  or  not  he  is 
sufficiently  familiar  with  the  duties  he  is  about  to  undertake,  if 
he  is  to  enter  upon  duty  as  a  conductor,  he  should  be  carefully questioned  as  to  the  detailed  duties  of  his  work,  as  well  as  his 
duties  to  the  traveling  public,  reporting:  accidents,  etc.  If  he  is  to 
be  a  motorman  or  gripman,  he  should  have  a  fairly  intelligent  con- 

ception of  the  machinery  entrusted  to  his  care,  know  what  results 

will  follow  from  improper  operation  and  how  to  remedy  such 
minor  troubles  as  may  occur  in  its  operation.  If  he  is  not  clear  in 
his  conception  of  these  points  he  should  be  sent  to  the  shop  for 
further  instructions,  and  not  permitted  to  have  charge  of  a  car 
until  his  shop  instructor  has  certified  to  his  fitness  on  these  points. 
After  all  this  instruction,  if  he  is  not  a  man  of  steady  nerves  and 
cool  judgment  and  quick  decision,  he  should  be  rejected. 

All  employees  should  make  a  deposit  of  at  least  $10  for  the 
badge  furnished  them,  and  $20  for  cost  of  uniform. 

All  new  men  should  be  assigned  to  the  "extra"  list  and  never  be 
placed  on  a  regular  run  in  preference  to  men  older  in  the  regular 
service.  This  rule  should  be  inflexible  and  no  favoritism  per- mitted. 

Promotions  to  the  regular  ranks  should  be  made  from  the  extra 
list  solely  on  merit  and  not  on  account  of  priority  of  employment. 

GENERAL  NOTICE 

The  safety  of  passengers  is  of  the  first  importance,  and  all  opera- 
tions of  working,  repairing  or  constructing  this  road  must  be  sub- 

servient thereto.  To  this,  with  the  regularity  and  punctuality  of 
the  cars  and  the  comfort  and  convenience  of  the  passengers,  all 
work  must  be  entirely  subordinate. 

It  is  of  the  utmost  importance  that  proper  rules  for  the  govern- 
ment of  the  employees  of  a  railroad  company  should  be  literally 

and  absolutely  enforced  in  order  to  make  such  rules  efficient.  If 
they  cannot  or  should  not  be  enforced,  they  should  not  exist.  Of- 

ficers or  employees  whose  duty  it  may  be  to  make  or  enforce  rules, 
however  temporary  or  unimportant  they  may  seem,  should  keep 

this  clearly  in  m"ind.  If  in  the  judgment  of  any  one  whose  duty  it 
is  to  enforce  a  rule,  such  rule  cannot  or  should  not  be  enforced,  he 
should  at  once  bring  it  to  the  attention  of  those  in  authority. 

All  employees  are  required  to  be  polite  and  considerate  in  their 
intercourse  with  the  public.  The  reputation  and  prosperity  of  a 
company  depends  upon  the  promptness  with  which  its  business  is 
conducted  and  the  manner  in  which  its  patrons  are  treated  by  its 
employees. 

GENERAL  RULES 

1.  The  rules  herein  set  forth  apply  to  and  govern  all  roads  op- 
erated by  the  Company. 

They  shall  take  effect  189..,  and  shall  su- 
persede all  prior  rules  and  instructions,  in  whatsoever  form  issued, 

which  are  inconsistent  therewith. 
2.  In  addition  to  these  rules,  special  instructions  will  be  issued 

from  time  to  time,  as  may  be  found  necessary,  and  such  instruc- 
tions, whether  in  conflict  with  these  rules  or  not,  which  may  be 

given  by  the  proper  authority,  shall  be  fully  observed  while  in 
force. 

3.  The  head  of  each  department  must  be  conversant  with  the 
rules,  supply  copies  of  them  to  his  subordinates,  see  that  they  are 
understood,  enforce  obedience  to  them,  and  report  to  the  proper 
officer  all  violations  and  the  action  taken  thereon. 

4.  Every  employee  of  this  company  whose  duties  are  in  any- 
way prescribed  by  these  rules,  must  always  have  a  copy  of  them  at 

hand,  when  on  duty,  and  must  be  conversant  with  every  rule. 
They  must  render  all  the  assistance  in  their  power  in  carrying 
them  out,  and  immediately  report  any  infringement  of  them  to  the 
head  of  the  department. 

5.  The  fact  that  any  person  enters  or  remains  in  the  service  of 
the  company  will  be  considered  as  an  assurance  of  willingness  to 
obey  its  rules.  No  one  will  be  excused  for  the  violation  of  them, 
even  though  not  included  in  those  applicable  to  his  department. 
6.  If  in  doubt  as  to  the  meaning  of  any  rule  or  special  instruc- 

tions, application  must  at  once  be  made  to  the  proper  authority 
for  an  explanation.  IGNORANCE  IS  NO  EXCUSE  FOR 
NEGLECT  OF  DUTY. 
7.  All  employees  will  be  regarded  as  in  the  line  of  promotion, 

advancement  depending  upon  the  faithful  discharge  of  duty  and 
capacity  for  increased  responsibility. 
8.  Disobedience  of  orders,  violations  of  rules,  or  neglect  of 

duty  will  always  be  considered  sufficient  cause  for  dismissal. 
9.  If  an  employee  should  become  incapacitated  by  sickness,  or 

other  cause,  the  right  to  claim  compensation  will  not  be  recog- 
nized. An  allowance,  if  made,  will  be  a  gratuity  justified  by  the 

circumstances  of  the  case  and  the  previous  good  conduct  of  em- 

ployee. 10.  The  use  of  intoxicating  drink  on  the  road,  or  about  the 
premises  of  the  corporation,  is  STRICTLY  FORBIDDEN.  No 
one  will  be  employed,  or  continued  in  employment,  who  is  known 
to  be  in  the  habit  of  using  intoxicating  liquor.  SMOKING  OR 
CHFWTNG  TOBACCO  bv  an  emplovee  while  on  duty  IS  FOR- 
BIDDEN. 

11.  When  an  employee  is  discharged  from  the  company's  ser- 
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vice  he  will  not  be  re-employed  without  the  consent  of  the  officer 
who  dismissed  him  and  that  of  the  head  of  the  department  from 
which  he  was  discharged. 

12.  Employees  when  leaving  the  service  of  the  company  must 
sign  receipt  for  their  final  pay,  and  return  to  the  company  all  the 

company's  property  with  which  they  have  been  entrusted. 
13.  No  employee  will  be  allowed  to  absent  himself  from  duty 

without  special  permission  from  the  head  of  the  department  in 
which  he  is  employed,  nor  will  any  employee  be  allowed  to  engage 
a  substitute  to  perform  his  duties  while  he  is  absent. 

14.  Employees  must  wear  the  prescribed  badge  and  uniform 
while  on  duty. 

15.  DAMAGE  TO  PROPERTY.— Every  employee  of  the 
company  will  be  held  responsible  for  care  and  protection  of  the 
property  of  the  company  coming  into  his  hands,  and  any  damage 
caused  by  neglect  or  carelessness  of  such  employee  will  be  charged 
to  his  account. 

BELL  SIGNAL  RULES 

CONDUCTORS  TO  MOTORMEN: 
1.  One  tap  of  the  bell  is  the  signal  to  stop  at  the  next  crossing 

or  trolley  station,  whichever  comes  first. 
2.  Two  quick  taps  of  the  bell  is  the  signal  to  START. 
3.  Three  quick  taps  of  the  bell  WHEN  CAR  IS  STANDING 

is  the  signal  to  BACK. 
4.  Three  quick  taps  of  the  bell  when  car  is  RUNNING  is  the 

signal  to  stop  immediately.  This  signal  should  be  used  to  prevent 
accidents,  or  when  trolley  is  off  the  wire. 
MOTORMEN  TO  CONDUCTORS: 

1.  Two  quick  taps  of  the  signal  bell  when  the  car  is  RUN- 
NING is  the  signal  to  conductor  to  SET  REAR  BRAKE. 

2.  Three  quick  taps  of  the  bell  when  the  car  is  STANDING  is 
notice  to  the  conductor  that  the  car  must  be  BACKED. 
3.  Four  quick  taps  of  the  bell  is  the  signal  for  the  CONDUCT- 

OR'S AID. 
4.  A  succession  of  quick  taps  of  the  bell  is  the  signal  that  the 

trolley  pole  has  left  wire. 
5.  Signal  conductor  by  one  bell  for  each  passenger  boarding  car 

by  front  platform. 
SPECIAL:  YOU  MUST  KEEP  YOUR  HAND  OFF  THE 

BELL  CORD  UNTIL  ALL  PASSENGERS  ARE  SAFELY 
ON  OR  OFF,  AND  NEVER  SIGNAL  CAR  TO  START 
UNTIL  CERTAIN  THAT  IT  IS  SAFE  TO  DO  SO. 

DEPOT  MASTERS 

Depot  masters  report  to  and  receive  instructions  from  their  su- 
perintendent. 

They  will  have  charge  of  the  depot,  and  the  company's  property 
at  which  they  are  located,  and  of  all  the  persons  employed  there- 

in, unless  otherwise  instructed. 
They  will  be  held  responsible  for  properly  conducting  the  com- 

pany's business,  and  the  safety  of  the  property  entrusted  to  their care. 
They  must  attend  to  the  proper  arrangement  of  cars,  and  see 

that  they  leave  promptly  on  time,  and  that  all  cars  are  properly 
cleaned,  heated,  lighted  and  inspected. 

They  must  be  familiar  with  the  RULES,  REGULATIONS  and 
REQUIREMENTS  of  the  service,  and  see  that  depot  employees 
are  prompt  and  efficient  in  the  discharge  of  their  various  duties. 

They  must  see  that  conductors  and  motormen  are  ready  for  duty 
at  the  time  required,  and  are  provided  with  all  the  appliances 
necessary  for  the  safety  and  proper  management  of  the  cars. 
They  must  preserve  order  about  the  depots,  preventing  con- 

fusion, delays,  lounging,  drinking  of  liquors  and  eating  in  cars. 
They  must  not  allow  conductors  and  motormen  to  go  on  duty 

unless  they  present  a  cleanly  appearance  and  are  properly  uni- 
formed. 

They  will  report  to  their  superintendent  any  rudeness,  incivility 
or  any  violation  of  the  rules  and  regulations  that  may  come  under 
their  observation. 

They  must  require  all  employees  to  deliver  at  their  office  all  ar- 
ticles left  in  the  cars  by  passengers.  They  must  see  that  the  date 

and  finder's  name  is  marked  on  each  article,  and  forward  same  to 
the  "Lost  Property  Department  at  the  Main  Office."  where  all 
persons  applying  for  same  should  be  directed. 

No  transfer  of  cars  or  property  shall  be  made  from  their  depot 
without  a  written  order  from  proper  authorities,  and  they  must  im- 

mediately notify  their  superintendent  when  the  transfer  is  made. 
They  must  see  that  all  the  blank  forms  and  reports  used  in  the 

transaction  of  the  company's  business  are  properly  filled  out  and forwarded. 
They  must  see  that  the  conductors  turn  in  their  money,  transfer 

tickets,  etc.,  to  the  receivers  at  the  depot,  and  should  any  "con- 
ductor fail  to  do  so,  they  must  call  him  to  an  account  at  once. 

They  must  see  that  the  daily  reports  of  conductors  and  motor- 
men  are  properly  made  out,  and  that  the  correct  number  of  trips 
run  during  the  day  be  accounted  for. 
They  will  see  that  all  shorts  are  collected  and  returns  made  as 

directed  by  the  accounting  department. 
They  must  not  permit  a  car  to  start  from  depot  with  a  conductor 

or  motorman  who  is  under  the  influence  of  liquor,  or  unfit  for 
duty,  nor  fail  to  report  such  occurrence  at  once  to  the  superin- tendent. 
They  must  arrange  to  be  notified  in  case  of  fire,  blockade  or 

severe  storms,  and  must  go  at  once  to  the  place  and  take  charge  of 
the  operation  of  the  lines  until  the  arrival  of  the  superintendent. 

In  case  of  snow  storms,  they  must  arrange  for  snow  plows  and 
sweepers  to  be  run,  and  the  lines  kept  open.  They  must  arrange 
to  sand  the  rail  when  necessary,  giving  special  attention  to  grades, 
junction  points  and  surface  railway  crossings. 

Any  defects  in  track  or  overhead  wires  or  holes  between  or  near 
our  tracks  must  be  reported  to  proper  authority  at  once,  and 
necessary  precautions  taken  to  avoid  accidents. 

RECEIVERS 

They  will  report  to  and  receive  their  instructions  from  the  di- 
vision superintendents;  they  will  obey  the  orders  of  the  depot  mas- 

ter and  comply  with  instructions  received  from  the  accounting  de- 

partment. 

INSPECTORS 

1.  Inspectors  report  to  and  receive  instructions  from  their  su- 
perintendent. 2.  They  will  be  assigned  to  different  lines,  and  will  see  that  cars 
are  operated  on  schedule  time,  and  properly  spaced,  and  must 
have  at  all  times  while  on  duty  a  copy  of  the  RULES  and  REG- 

ULATIONS governing  EMPLOYEES.  They  must  be  con- 
versant with  every  rule,  render  all  assistance  in  their  power  in  car- 

rying them  out,  and  report  any  infringement  of  them  to  their  su- 
perintendent. 

3.  They  must  have  a  copy  of  the  time-table  and  be  familiar  with 
the  running  time  and  time  points.  They  will  take  charge  when 
blockades  occur,  and  removement  of  cars  will  be  under  their  direc- 

tion, except  when  superior  officer  is  in  charge. 
4.  They  will  confer  with  their  superintendent  in  regard  to  the 

operation  of  the  time-table,  and  bring  to  his  notice  such  changes 
that  in  their  judgment  the  service  requires.  They  must  keep  them- 

selves informed  of  any  entertainments,  exhibitions  or  gatherings 
at  churches,  theaters  or  halls  along  the  line,  and  bring  the  same  to 
the  notice  of  their  superintendent  in  time  for  him  to  make  ar- 

rangements for  the  proper  handling  of  the  same.  At  all  times 
endeavor  to  improve  the  service.  If  anything  comes  to  your  at- 

tention which  in  your  opinion  would  tend  to  do  this  call  it  to  the 
attention  of  your  superintendent  at  once. 

5.  They  will  make  frequent  examinations  of  the  "bulletin 
boards"  and  keep  themselves  informed  of  all  instructions  issued  by 
the  officials  of  the  company,  and  see  that  they  are  complied  with. 
6.  They  have  authority  to  relieve  conductors  and  motormen 

from  duty  on  the  road  on  account  of  sickness  or  any  other  cause 
that  would  prevent  them  from  properly  doing  their  duty. 
J.  The  condition  of  the  cars  as  to  whether  they  are  properly 

cleaned,  heated,  ventilated  and  lighted,  should  be  noled,  and  see 
that  all  signs  are  properly  displayed. 
8.  When  a  car  becomes  disabled  have  the  following  car  push  ;t 

to  the  first  turn-out  and  transfer  passengers  to  the  next  car  of  the 
same  line.  After  the  delayed  cars  have  been  passed,  have  it  hauled 
to  its  proper  depot.  When  a  car  is  being  pushed,  run  slowly  and 
with  proper  care,  and  see  that  the  reversing  switch  of  the  disabled 
car  is  set  in  the  direction  that  the  car  is  moving. 

During  rush  hours  they  must  remain  on  the  part  of  the  line  as- 
signed to  them,  ;md  must  not  leave  unless  it  is  absolutely  neces- 

sary to  take  a  car  to  the  depot. 
9.  If  any  buildings  are  to  be  moved  across  the  tracks,  or  if 

there  are  any  excavations  to  be  made  under  or  at  the  side  of  the 
tracks,  the  same  must  be  reported  to  the  superintendent  at  once. 

In  the  event  of  a  snow  storm,  whether  on  or  off  duty,  they  must 
place  themselves  in  communication*  with  their  superintendent  at 
once,  who  will  advise  them  as  to  the  time  their  services  are  re- 

quired. 10.  They  must  be  familiar  with  the  transfer  points  of  all  lines, 
and  also  the  names  and  location  of  streets  on  or  near  which  our 
lines  run,  so  that  they  can  give  intelligent  information  to  the  trav- 

eling public  when  asked. 
11.  They  will  report  all  defects  in  track  or  overhead  work  to 

their  superintendent. 



782 
STREET  RAILWAY  JOURNAL. 

[Vol.  XIV.  No.  12. 

In  case  of  break  in  the  overhead  line,  or  serious  derailments  of 
cars,  you  will  at  once  notify  the  nearest  emergency  station,  stating 
cause  and  location  of  trouble. 
When  necessary  to  call  out  emergency  crews,  use  the  nearest 

telephone.  Should  it  happen  to  be  "pay  station,"  ask  for  a  receipt and  turn  same  over  to  your  superintendent,  who  will  refund  the 
amount  paid. 

12.  They  will  make  a  careful  count  of  the  passengers  on  every 
car  they  board,  and  compare  same  with  the  REGISTERS.  In 
case  of  any  discrepancy  they  will  take  same  up  with  the  conductor, 
and  have  the  matter  satisfactorily  explained  at  the  time,  reporting 
the  occurrence  to  their  superintendent. 

13.  Each  inspector  should  be  supplied  with  the  following  equip- 
ment: 

One  pair  of  pliers. 
One  pair  of  rubber  gloves. 
One  screw  driver. 
One  small  monkey  wrench. 
A  number  of  fuses;  also  clips  for  overhead  wire. 
Plugs  for  connections  of  electric  lights;  also  ten  feet  of  in- 

sulated wire,  to  be  used  in  case  of  grounds  or  cars  off 
the  track. 

14.  Let  the  conductors  and  motormen  know  that  you  desire  to 
aid  them.  Be  careful  and  avoid  giving  offense  when  calling  their 
attention  to  any  neglect  of  duty;  also,  refrain  from  all  unnecessary 
conversation  with  employees  on  duty. 

15.  Inspectors  should  be  familiar  with  the  different  types  of 
motors  and  controllers,  and  be  able  to  remedy  slight  defects  occur- 

ring on  the  road. 
16.  They  should  give  special  attention  to  sanding  the  track  on 

hills,  junction  points  and  terminals,  when  the  rail  is  in  a  slippery 
condition,  and  must  see  that  switches  and  grooved  rails  on  curves 
are  kept  clean. 
When  accidents  occur,  they  will  assist  the  conductor  in  obtain- 

ing the  names  of  witnesses,  so  as  to  avoid  unnecessary  delay:  also, 
get  any  information  which  you  think  would  be  beneficial  to  the 
company.  Whenever  an  accident  occurs  under  your  observation, 
or  of  which  you  may  learn,  it  will  be  your  duty  to  go  at  once  to  the 
nearest  telephone  station  and  notify  the  claim  department,  giving 
all  the  facts  as  far  as  you  are  able  to  procure  them;  in  addition  to 
this,  you  will  make  out  a  written  report  on  the  regular  "accident 
blank"  and  see  that  the  same  is  forwarded  to  the  claim  depart- ment. It  is  very  important  that  there  be  no  exceptions  to  this 
rule,  however  slight  the  accident  may  appear  to  be  at  the  time 
Even  if  the  injured  person  seems  to  be  entirely  at  fault  and  the  in- 

jury seems  to  be  but  slight,  you  are  to  make  a  full  report  as  stated 
above.  This  must  in  all  cases,  if  you  can  obtain  the  information, 
include  the  number  of  the  car,  the  name  of  the  motorman  and 
conductor,  together  with  the  names  of  such  witnesses  as  you  may be  able  to  discover. 

17.  When  a  fire  occurs  that  interferes  with  the  operation  of  the 
cars,  the  TERMINAL  DEPOTS  OF  THE  LINKS  AFFECTED 
must  be  notified:  also,  the  EMERGENCY  CREWS  OF  THAT DISTRICT. 

18.  You  will  be  instructed  by  your  superintendent  at  what 
points  and  under  what  condition  delayed  cars  will  be  turned  back 

19.  Should  the  armature,  terminal  wires,  brush  holders,  brush 
or  any  part  of  the  motor  break,  cut  out  the  motor  so  disabled. 

Never  attempt  to  cut  out  a  motor  while  a  car  is  in  motion  or  the current  on. 
Never  carry  any  metal  of  any  kind  in  the  upper  pocket,  for  in 

bending  over  it  is  likely  to  fall  out  and  drop  on  motors. 
20.  In  case  of  storms,  when  it  is  noticeable  that  the  power  is 

beginning  to  run  low,  in  all  cases  shut  off  the  heaters  to  the  first 
notch,  and  in  case  the  power  continues  to  diminish  cut  them  oui entirely. 
21.  MAIL  AND  PARLOR  CARS:  Inspectors  must  do 

everything  in  their  power  to  facilitate  the  movement  of  these  cars. 

GENERAL  RULES  FOR  CONDUCTORS  AND  MOTOR- MEN 

1.  Conductors  and  motormen  report  to  and  receive  their  in- 
structions from  their  superintendent.  They  must  also  comply  with instructions  of  depot  master,  starters  and  inspectors. 

2.  When  first  appointed  conductors  and  motormen  are  to  serve 
a?  extras  in  turn  according  to  time  of  appointment. 
3.  Conductors  and  motormen  must  be  neat  and  clean  in  ap- 

pearance, wear  the  uniform  and  badge  prescribed  by  the  company, 
and  have  a  watch  in  good  running  order,  which  must  be  kept  ex- actly with  the  clock  at  their  depot.  The  uniform  buttons  furnished 
conductors  and  motormen  will  remain  the  property  of  the  com- pany and  must  be  surrendered  when  they  leave  the  service. 

4.  #  Compensation  will  be  a  certain  rate  per  day,  or  per  trip,  ac- cording to  line  where  employed. 

5.  When  vacancies  occur,  conductors  and  motormen  will  be  ad- 
vanced in  seniority  according  to  their  standing  on  the  list. 

6.  Conductors  and  motormen  having  regular  or  swing  runs 
must  report  to  the  starter  verbally  at  least  ten  minutes  before  start- 

ing time.  If  starter  is  not  at  his  post,  they  will  wait  his  return  and 
then  report. 
7.  Extras  must  be  in  attendance  at  depot  before  starting  time  of 

first  car  in  the  morning,  and  be  prompt  in  attendance  of  all 
changes  thereafter  during  the  day. 
8.  No  conductor  or  motorman  will  be  excused  from  duty  until 

he  sees  his  name  is  posted  on  the  excused  list,  except  in  case  of 
sickness,  when  word  must  be  sent  to  starter  at  depot  by  special 
messenger.    No  telephone  or  telegraph  messages  will  be  accepted. 
9.  Under  no  circumstances  must  a  conductor  and  motorman  be 

away  from  the  car  at  the  same  time  unless  properly  relieved. 
10.  When  any  fire  department  vehicle,  ambulance  or  the  com- 

pany's emergency  wagon  is  running  in  the  street,  cars  must  be stopped  until  such  vehicle  has  passed.  Avoid  as  far  as  possible 
stopping  on  a  cross  street  or  alongside  of  standing  cars  or  wagon. 

11.  Bulletin  board  must  be  consulted  before  starting  and  at  the 

end  of  each  day's  work. 12.  The  official  badge  must  never  be  worn  by  any  one  except  to 
whom  it  is  issued. 

13.  Motormen  And  conductors  will  be  held  responsible  for  all 
damage  caused  by  their  neglect  or  carelessness. 

14.  CHARGE  OF  CARS:  The  conductor  has  charge  of  the 
car  and  the  motorman  is  under  his  direction  and  will  obey  his  or- 

ders (so  far  as  reasonable).  In  case  the  motorman  fails  to  ob- 
serve any  of  the  RULES  and  REGULATIONS,  the  conductor 

must  report  the  case  to  the  superintendent  at  once,  or  he  will 
also  be  held  responsible  He  will  report  to  the  superintendent  the 
name  of  any  motorman  who  claims  or  asks  from  him,  either  di 
redly  or  indirectly,  any  fee,  gift,  treat,  cigar  or  any  entertainmen 
whatever. 

15.  In  the  absence  of  the  conductor,  the  motorman  is  held  re- 
sponsible for  the  car  and  its  management,  and  must  notify  the  con 

ductor  the  number  of  passengers  who  entered  car  in  conductor'! absence. 
16.  STEAM  RAILROAD  CROSSINGS:  Motormen  must 

bring  their  cars  to  a  full  stop,  not  nearer  than  twenty-five  feet  to 
the  nearest  track,  and  at  a  heavy  descending  grade  toward  steam 
track  not  nearer  than  fifty  feet,  except  where  derailing  switches  are 
used,  when  special  instructions  will  govern.  The  motorman  must 
not  proceed  with  his  car  until  the  conductor  has  gone  ahead  onto 
the  steam  railroad  track  and  looked  both  ways,  and  given  him  sig- 

nal to  start.  The  motorman  will  also  observe  the  utmost  watchful- 
ness for  approaching  trains,  and  should,  in  his  judgment,  danger 

be  imminent  from  any  source,  he  will  refuse  to  start  his  car  until 
the  crossing  is  clear  and  free  from  all  danger.  When  the  con- 

ductor has  gone  ahead  of  car,  before  starting,  the  motorman  will 
look  back  and  see  that  there  is  no  one  getting  on  or  off  the  car. 

17.  STARTING  AND  STOPPING:  Except  in  case  of  emer- 
gency, brakes  must  be  applied  gradually  so  as  not  to  throw  stand- 

ing passengers.  When  stopping,  release  the  brake  a  little  so  as  to 
make  an  easy  stop;  never  slide  the  wheels  when  it  is  possible  to 
avoid  it,  and  do  not  apply  the  brake  when  the  current  is  on.  Mo- 

tormen are  required  to  use  care  and  judgment  in  running  the  car, 
to  start  and  stop  with  as  little  jar  as  possible,  and  in  no  case  where 
the  car  has  been  stopped,  to  start  until  the  conductor  has  given 
the  proper  signal  with  bell. 

18.  SIGNALS:  If  for  any  cause  the  motorman  has  stopped 
the  car  without  a  signal,  and  a  passenger  should  want  to  get  off  01 
on,  the  conductor  will  give  the  signal  to  stop  the  same  as  if  the  car 
was  in  motion.  The  motorman  must  wait  for  conductor's  signal 
before  starting  the  car,  whether  he  has  received  a  signal  to  stop  or not. 

TRANSFER  SIGNAL:  Four  taps  on  foot  gong  in  quick  and 
regular  succession  is  signal  to  conductor  ahead  that  a  passenger 
wishes  to  transfer  to  his  car. 

The  conductor  will  give  this  signal  from  the  rear  gong  and  the 
motorman  will  repeat  it  from  the  forward  gong. 

19.  CONFORMING  TO  TIME-TABLE:  Conductors  and 
motormen  must  conform  to  time-table  in  running  their  cars,  and 
be  particular  in  making  the  time  points  as  laid  down  on  the  time- 
cards  and  avoid  all  loitering  on  the  line. 

20.  If  any  motorman  shall  at  any  time  attempt  to  diminish  the 
receipts  of  any  conductor  by  increasing  the  speed  of  car  or  not 
promptly  stopping  for  passengers  upon  the  signal  of  the  con- 

ductor, or  shall  directly  or  indirectly  harass  any  conductor  or  be 
guilty  of  any  misconduct,  the  conductor  will  at  once  report  the 
same  to  the  superintendent. 
21.  Passengers:  It  is  the  duty  of  both  conductors  and  motor- 

men  to  be  on  the  lookout  for  passengers.  Motormen  must  never 
pass  by  passengers  unless  instructed  to  do  so  by  the  conductor; 
they  must  then  shout  to  them,  "Please  take  the  car  behind,"  at  the same  time  pointing  to  the  rear. 
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22.  ANNOUNCING  ROUTE:  When  on  the  stand  at  ter- 
minal points  and  when  approaching  passengers  at  night,  con- 

ductors and  motormen  must  announce  in  clear  and  distinct  tone  ot 
voice  the  destination  and  route  of  their  car. 
23.  AVOID  ACCIDENTS:  When  passengers  attempt  to  get 

oil  or  on  the  car  while  it  is  in  motion,  call  out  to  them,  "Please  wait 
until  the  car  stops."  When  passengers  are  alighting  from  your  car 
and  you  see  a  car  approaching  in  an  opposite  direction,  notify  them 
politely  to  look  out  for  the  car  on  the  other  track. 
24.  RIDING  ON  FRONT  PLATFORM:  No  one  except 

the  officers  of  the  company  and  its  inspectors  will  be  permitted  to 
ride  on  the  front  platform  of  closed  cars  under  any  cii  cumstances. 
25.  Conductors  and  motormen  while  on  duty  must  not  shout, 

signal  or  telegraph  to  motormen  or  conductors  on  passing  cars, 
nor  carry  on  any  unnecessary  conversation  with  each  other  or  any 
other  person.  Information  concerning  the  affairs  of  the  company 
must  not  be  given  to  any  one,  except  its  officers.  READING 
while  on  duty  is  PROHIBITED. 

26.  SITTING  DOWN:  Conductors  and  motormen  on  duty 
are  not  allowed  to  sit  down  while  car  is  in  motion. 

27.  SIGNS:  Before  leaving  car  house  or  end  of  route,  con- 
ductors and  motormen  must  see  that  the  signs  are  properly  ad- 

justed, thereby  showing  the  destination  of  the  car. 
28.  HOUSING  CARS:  When  your  car  is  run  in  the  house  in 

the  day  or  night,  always  shut  off  lights,  remove  your  trolley  from 
the  wire,  and  turn  up  seats  of  closed  cars  before  leaving  the  car. 

SPECIAL  RULES  FOR  MOTORMEN 

1.  Motormen  will  be  expected  to  become  familiar  with  the  elec- 
trical equipment  of  the  cars,  that  they  may  be  able  to  meet  emer- 

gencies when  they  arise  on  the  road. 
2.  SPEED  OF  CARS:  Motormen  must  regulate  the  speed  of 

cars  so  as  to  be  nearly  uniform  with  the  time  card  as  possible, 
and  not  lose  time  on  one  portion  of  the  road  and  make  it  up  on 
another.  If  you  should  unavoidably  get  behind  time,  it  is  not  to  be 
made  up  in  the  next  two  or  three  blocks  by  a  spurt,  but  gradually 
by  running  slightly  faster. 
3.  VIGILANCE:  When  the  car  is  in  motion,  responsibility 

for  safe  running  rests  with  the  motorman.  Appliances  are  fur- 
nished for  controlling  the  car  quickly  and  accidents  CAN  AND 

MUST  BE  AVOIDED. 
The  exercise  of  good  judgment,  avoiding  risks,  and  strict  com- 

pliance with  the  rules  and  orders  will  prevent  accidents. 
The  moment  any  person,  wagon  or  other  obstacle  is  seen  on  the 

track,  motormen  must  bring  their  cars  under  perfect  control. 
Never  take  any  risk  in  so  important  a  matter  and  do  not  approach 
any  vehicle  closer  than  twenty-five  feet. 
4.  Motormen  will  sound  the  gong  at  least  twice,  seventy-five  or 

one  hundred  feet  before  passing  cross  streets  along  the  line,  when 
approaching  a  standing  car,  on  crowded  thoroughfare  and  at  any 
time  when  it  is  necessary  to  call  attention  to  movement  of  car. 
Should  the  first  signal  be  unheeded,  it  must  be  repeated  as  often  a.- 
necessary.  No  car  shall  be  run  past  a  standing  car  at  a  greater 
rate  of  speed  than  four  miles  per  hour. 

5.  SPACING  OF  CARS:  Motormen  must  keep  their  cars 
properly  spaced;  when  practicable  this  space  should  not  be  less 
than  feet,  except  on  

6.  GRADES:  In  descending  grades,  motormen  must  allow 
car  to  coast,  using  power  as  little  as  possible;  they  must  be  very 
careful  to  always  keep  car  under  control,  never  allowing  it  to  run 
down  grade  faster  than  motors  will  take  it  up  same  grade. 

Rolling  or  coasting  with  brakes  off  is  good  practice  on  slight 
grades,  and  should  be  done  whenever  possible. 
7.  SAND  BOXES:  Under  no  circumstances  must  a  motor- 

man  pass  or  leave  the  car  house  in  either  direction  without  a  suf- 
ficient quantity  of  sand  in  the  box  to  answer  all  wants  until 

he  reaches  another  standing  station.  The  use  of  the  same,  except 
in  cases  of  absolute  necessity,  is  positively  forbidden. 
8.  BRAKES:  Except  in  cases  of  emergency,  brakes  must  be 

applied  gradually,  so  as  not  to  throw  standing  passengers.  When 
stopping,  release  the  brake  a  little  so  as  to  make  an  easy  stop. 
Never  slide  the  wheels  if  it  is  possible  to  avoid  it,  and  never  apply 
the  brake  when  the  current  is  on. 
9.  RIGHT  OF  WAY:  Cars  must  not  pass  on  curves.  When 

both  reach  the  junction  at  the  same  time,  the  car  on  the  outside 
track  has  the  right  of  way.  When  two  cars  arrive  at  the  junction 
at  the  same  time  the  car  of  the  main  line  will  have  the  right  of way. 

Never  run  against  a  switch  point  when  meeting  a  car,  but 
slacken  the  speed  of  your  car  and  allow  the  car  moving  in  the  op- 

posite direction  to  pass  before  striking  the  switch  point.  This 
rule  refers  particularly  to  all  crossovers  and  curves  having  switch 
points  facing  opposite  to  that  in  which  your  car  is  going. 

10.  SIGNALS:    Before  reaching  a  curve  the  conductor  will 

signal  you  by  ringing  your  bell  twice  to  go  ahead,  if  he  has  the 
trolley  cord  in  his  hand.  Should  you  fail  to  receive  the  signals, 
ring  the  conductor's  bell  twice.  If  you  fail  to  get  the  go-ahead 
signal,  stop  your  car  until  you  do. 

11.  SWITCHES  AND  CURVES:  Motormen  must  not  pass 
over  any  switch  until  they  know  that  the  tongue  is  properly 
turned.  Speed  must  be  reduced  to  two  miles  per  hour  on  curves, 
switches  and  crossings.  Stops  must  not  be  made  on  curves  ex- 

cept to  prevent  an  accident.  It  must  be  remembered  that  there  is 
a  switch  in  the  trolley  wire,  and  until  the  trolley  wheel  has  passed 
it  and  the  signal  given  by  the  conductor,  current  must  not  be turned  on. 

12.  STOPPING  AND  STARTING:  Motormen  are  required 
to  use  care  and  judgment  in  running  the  car;  to  start  and  stop 
with  as  little  jar  as  possible;  and  in  no  case  where  the  car  has 
been  stopped,  to  start  until  conductor  has  given  proper  signal 
with  the  bell. 

13.  OBSTRUCTIONS:  Motormen  must  not  run  over  any 
wire,  stones,  sticks  or  other  obstructions,  but  see  that  the  same 
are  removed  before  proceeding. 

In  all  cases  where  the  streets  are  dug  up  for  sewers,  water  pipes, 
paving  or  where  otherwise  dangerous,  no  risks  are  to  be  taken  at 
any  time  or  under  any  circumstances,  but  be  sure  of  safety.  In 
passing  men  on  the  street,  motormen  must  proceed  carefully. 

14.  PASSING  SCHOOLHOUSES:  Motormen  must  use  the 
utmost  care  and  caution  while  passing  schoolhouses  during  recess 
or  when  children  are  assembling  or  leaving  school;  the  car  should 
be  under  perfect  control  and  the  speed  materially  slackened. 

15.  LEAVING  CAR:  Motormen  must  never  leave  platform 
of  car  without  taking  controller  handle  with  them,  throwing  ort 
the  overhead  switch  and  applying  brakes.  They  must  be  careful 

to  see  that  the  hands  point  to  the  "OFF"  mark  before  taking  off 
controller  handle. 

16.  SNOW  AND  WATER:  During  or  after  a  rain  or  snow 
storm,  when  tracks  are  covered  with  water  or  slush,  motormen 
must  be  careful  about  running  through  it.  Never  run  car  fast 
enough  to  splash  the  water  up  on  the  motors,  and  turn  current  off, 
if  possible  to  run  without  it. 

17.  HEADLIGHTS:  Motormen  must  keep  the  headlight 
glass  clean  and  see  that  headlight  is  properly  lighted  when  car  is 
running  on  the  road  after  dark. 

18.  FUSES:  Motormen  must  never  leave  the  car  house  with- 
out three  extra  fuses.  They  must  examine  the  fuse  boxes  and  see 

that  they  are  supplied  with  the  regular  ampere  fuses  provided  by 
this  company. 
NEVER  use  heavy  copper  wire  or  anything  of  that  sort  for  a 

fuse. 
19.  CARE  IN  STARTING  CAR:  Before  starting  car  from 

terminus  and  before  the  trolley  pole  is  allowed  to  touch  the  trolley 
wire,  see  that  the  reversing  switch  is  set  correctly  and  controller 
on  "OFF"  stop.  Then  close  the  overhead  switch  ready  to  start. 
Release  brakes  before  starting  car.  Apply  current  gradually  until 
car  starts.  SUDDEN  APPLICATION  IS  LIABLE  TO 
BLOW  FUSES  AND  STRIP  GEARS.  Never  throw  the  con- 

troller on  the  last  point  if  the  car  does  not  start  on  the  preceding 
ones. 
20.  CURRENT:  When  current  is  accidentally  cut  off  from 

power  house,  or  by  trolley  leaving  wire  or  any  other  cause,  place 
controller  handle  on  "OFF"  stop.  Locate  trouble  before  starting 
car.    To  ascertain  if  current  is  off  car,  switch  in  the  lamp  circuit. 

If  there  is  no  evidence  of  current,  throw  on  the  lamp  circuit  and 
notice  the  other  cars.  If  they  are  moving,  the  trouble  is  in  your 
car.  In  case  the  car  is  on  a  dirty  rail,  take  a  piece  of  insulated 
wire  and  make  a  good  connection  between  the  rail  and  the  wheel. 
The  rail  may  be  dead,  so  in  this  case  make  connection  between 
the  wheel  and  the  nearest  rail.  Be  careful  to  break  contact  with 
the  wheel  first;  otherwise,  a  shock  will  be  received. 

Try  both  controllers,  and  if  one  works  the  trouble  is  probably 
due  to  poor  contact  in  the  other.  If  neither  controller  works,  as- 

certain whether  the  fuse  has  been  blown.  If  the  fuse  is  blown,  re- 
move the  trolley  pole  from  the  wire  before  putting  in  a  new  one. 

Should  a  new  fuse  be  blown  out,  pull  down  trolley  and  be  towed 
to  depot. 

21.  REVERSE.  Never  reverse  the  switch  except  in  cases  of 
extreme  necessity,  such  as  avoiding  a  collision  or  running  over  a 
human  being.  If  there  is  time  apply  the  brake  and  then  reverse 
slowly  to  first  point;  if  not,  reverse  to  first  point  instantly  and 
apply  the  brake  vigorously  at  the  same  time,  but  let  it  off  as  soon 
as  the  car  begins  to  move  backward. 

Reversing  is  a  severe  strain  on  the  apparatus,  especially  when 
the  car  is  under  high  speed,  and  should  not  be  resorted  to  excepi when  absolutely  necessary. 

22.  INFORMATION:  You  must  apply  to  the  shop  foreman 
in  charge  of  cars  for  any  specific  information  regarding  operation 
which  you  do  not'thoroughly  understand,  such  as  replacing  blowr. 
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fuses,  tension  of  trolleys  or  any  part  or  parts  of  machinery  which  is 
liable  to  get  out  of  order  during  service. 

23.  CONDITION  OF  ELECTRIC  APPARATUS:  Exam- 
ine the  bearings  of  motors  as  often  as  possible  at  terminus  of  line. 

If  they  are  too  warm,  report  this  fact  on  first  return  to  depot. 
Before  touching  any  part  of  motors,  wire  or  lightning  arresters  be 
sure  the  trolley  is  off,  or  overhead  switch  turned,  as  otherwise  you 
might  get  a  shock. 

The  armature,  field  coils,  diverter,  coils  and  commutator  should 
never  get  so  hot  that  it  is  impossible  to  hold  the  hand  on  them. 
Never  try  to  run  a  motor  that  is  seriously  out  of  order,  as  it  is 
liable  to  greatly  increase  the  trouble. 
PENALTIES: 
Following  are  considered  good  grounds  for  dismissal  from 

service:  Insubordination,  failure  or  refusal  to  obey  orders  or 
rules  of  the  company,  dishonesty,  lying,  violent  temper,  the  habit- 

ual use  of  profane  or  obscene  language  or  slovenly  personal  hab- 
its, drunkenness,  drinking  intoxicating  liquors  while  on  duty, 

smoking,  reading  newspapers,  discourteous  conduct  toward  pas- 
sengers, failure  to  collect  or  register  fares,  making  false  or  dis- 

honest returns;  failure  to  make  out  promptly  report  of  accidents, 
running  into  an  open  switch,  rear-end  collisions,  reckless  running, 
running  ahead  of  time,  permitting  unauthorized  persons  to  operate 
car ,  incompetence  or  inattention  to  duty. 

For  other  offenses  not  meriting  dismissal  the  penalties  should 
be  reprimand,  or  assignment  for  a  limited  time  to  extra  duty. 
Men  should  never  be  suspended  without  pay.  It  encourages  dis- 

honesty, hatred  and  discontent.  If  a  man  is  not  amenable  to  re- 
proof and  is  not  in  earnest  in  his  endeavor  to  render  better  ser- 

vice, his  service  is  no  longer  desirable. 
A  written  record  should  be  kept  of  every  employee  from  the  day 

he  enters  service.  This  record  should  contain  date  and  briet 
statement  of  every  failure  to  report  for  duty,  neglect  of  duty,  dis- 

obedience of  orders,  accidents,  etc.;  in  other  words,  a  brief  record 
of  his  shortcomings.  This  should  be  frequently  consulted  by  the 
manager,  and  employee  duly  cautioned  to  mend  his  ways. 

SPECIAL  RULES  FOR  CONDUCTORS. 

1.  POLITENESS:  Conductors  must  not  use  profane  or  im- 
proper language  while  on  duty  in  or  about  the  depot,  and  they 

must  be  civil  and  attentive  to  all  passengers,  giving  special  and 
proper  attention  to  ladies,  children  or  elderly  persons,  but  must 
not  unnecessarily  place  their  hands  on  passengers  who  are  getting 
on  or  off  the  car.  As  far  as  possible  provide  seats  for  all  passen- 

gers, and  when  necessary  request  passengers  to  sit  close  together 
on  the  seats. 
2.  SETTING  REGISTERS:  You  must  set  your  REGIS- 

TER "UP"  or  "DOWN,"  "IN"  or  OUT,"  in  accordance  with 
the  direction  the  car  is  going,  and  must  turn  register  back  to 
"ZERO"  before  leaving  on  any  half  trip. 

Special  instructions  will  be  issued  as  to  which  direction  is  UP 
or  DOWN,  IN  or  OUT. 
3.  PROMPT  COLLECTION  AND  REGISTERING  OP 

FARES:  You  must  promptly  collect  and  register  the  fares  of  all 
passengers  at  the  rate  of  five  cents  in  cash  for  each  adult  (except 
policemen  and  firemen  in  full  uniform,  inspectors,  conductors, 
motormen  and  switchmen  in  employ  of  the  company  when- 
prescribed  uniform,  cap  and  official  buttons  are  worn),  and  three 
cents  for  each  child  between  the  ages  of  three  and  twelve  (except 
on   lines,  and   and  ) 

or  one  of  the  company's  passenger  tickets;  also,  transfer  tickets 
properly  punched. 

Conductors  will  be  required  to  enter  on  the  back  of  their  day 
card  the  "BADGE  NUMBER"  of  employees  passed  free  in  ac- 

cordance with  the  above  rules.  When  collecting  fares  in  crowded 

cars,  call  out,  "FARES,  PLEASE." 
4.  COUNTING  PASSENGERS  ON  REAR  PLATFORM: 

You  should  never  go  inside  the  car,  or  to  the  front,  without  first 
counting  the  number  of  passengers  on  the  rear  platform,  and  if 

more  are  there  on  your  return,  call  out  "FARES,  PLEASE, ': without  addressing  any  one  in  particular. 
5.  REFUNDING  FARE:  In  case  a  passenger  pays  fare  and 

after  your  registering  same  passenger  finds  that  he  is  on  the 
wrong  car  and  makes  a  demand  for  the  return  of  his  fare,  use  your 
judgment  as  to  whether  it  is  right  and  proper  to  return  it.  If 
fare  be  refunded,  you  must  not  under  any  circumstances  fail  to 
REGISTER  all  subsequent  fares,  but  must  report  on  the  back  of 
your  day  card  the  trip,  the  number  and  time  of  day  of  such  occur- 

rence and  deduct  same  from  the  receipts  of  that  trip. 
If  you  ring  for  more:  fares  than  you  receive  and  you  see  you*' 

mistake,  such  mistake  can  only  be  corrected  by  reporting  to  the 
office. 
6.  TRANSFERRING  PASSENGERS:  When  passengers 

are  transferred  from  one  car  to  another  at  any  place  other  than  the 
regular  transfer  point,  the  number  of  persons  transferred  will  be 

noted,  with  both  car  numbers,  on  the  back  of  both  day  cards  by 
conductors  engaged  in  the  transaction;  no  fares  are  to  be  col- 

lected by  the  conductor  to  whose  car  such  transfers  are  made,  but 
they  must  be  registered.  CONDUCTOR  MUST  REMAIN  IN 
CHARGE  OF  DISABLED  CAR  UNTIL  RELIEVED. 
CONDUCTOR  ON  DISABLED  CAR  MUST  SEE  THAT 

PASSENGERS  have  received  transfers  requested  by  them  at  the 

payment  of  fare. 
7.  CONDUCTORS'  DAY  CARDS;  TRANSFER  PADS AND  PUNCHES:  A  day  card  will  be  furnished  by  the  starter, 

on  which  you  must  enter  the  number  of  the  car,  number  of  per- 
sons carried  on  each  half  trip,  the  time  of  arriving  at  either  end  of 

the  route,  state  of  register  as  noted  on  card,  your  full  name  and 
name  of  motorman.  You  must  make  up  your  day  card  at  the  end 
of  the  route,  and  will  be  held  responsible  for  the  fare  of  each  person 
riding  on  the  car  (except  as  provided  in  rule  3)  and  the  accuracy 
of  the  time  as  noted  on  day  card;  such  day  cards  to  be  turned  in 

to  the  receiver  at  the  depot  when  day's  work  is  finished,  or  on 
swing  runs  at  the  end  of  each  swing. 

Transfer  pads  and  punches  will  be  furnished  by  the  receiver,  and 
must  be  turned  in  to  them  at  the  end  of  each  swing  or  day's  work, 
as  the  case  may  be.  You  will  receive  from  them  a  check  with  the 
number  of  pad  on  it,  which  you  must  present  next  day  when  re- 

ceiving all  transfer  pads  and  punches. 
Cash  collected  must  be  turned  in  to  the  receiver  at  the  end  ot 

each  swing  or  day's  work  as  the  case  may  be. Transfer  tickets  collected  must  be  turned  in  at  the  end  of  each 
trip. 

8.  FREE  PASSENGERS:  Not  more  than  five  policemen, 
firemen  or  employees  (in  full  uniform)  will  be  permitted  to  ride 
free  on  same  car  at  any  time  (except  in  case  of  policemen  and  fire- 

men going  to  a  fire). 
When  more  than  this  number  board  the  car  you  must  request 

them  to  take  the  following  car,  giving  the  reason.  If  they  insist 
on  riding  you  must  collect  fare. 

Employees  while  riding  free  must  not  smoke  or  occupy  seats  to 
the  exclusion  of  passengers. 
9.  CHANGE  OF  CAR:  Should  a  conductor  for  any  reason 

whatever  change  his  car  after  commencing  his  day's  work,  he must  note  the  number  on  his  day  card  opposite  the  half  trip  on 
which  the  change  occurred. 

10.  EJECTMENT  FROM  CARS:  You  must  never  eject  a 
person  from  the  car  for  disorderly  conduct  or  non-payment  of 
fare,  unless  you  get  the  names  of  witnesses  to  sustain  you.  Use 
no  more  force  than  absolutely  necessary  in  making  ejectments, 
and  the  car  must  first  be  brought  to  a  FULL  stop.  When  you 
are  uncertain  whether  passengers  have  paid  fare  or  not,  and  thev 
insist  that  they  have,  you  will  give  them  the  benefit  of  the  doubt, 
making  notation  on  back  of  card. 

11.  RESPONSIBLE  FOR  ARTICLES:  You  must  not  take 
charge  of  or  become  responsible  for  any  basket,  package  or  article 
which  may  be  brought  on  car,  except  articles  and  messages  placed 
in  your  care  by  some  officer  or  authorized  employee  of  the  com- 

pany. 12.  LOST  ARTICLES:  You  must  deposit  all  articles  found 
in  your  car  with  the  STARTER,  noting  on  an  envelope  attached 
to  the  article,  YOUR  NAME,  THE  NUMBER  OF  YOUR 
CAR,  TRIP,  DATE  and  TIME  OF  FINDING. 

13.  PEDDLING:  You  are  to  prohibit  from  selling  on  the 
cars,  CONFECTIONERY,  BOOKS,  PICTURES,  FLOWERS 
or  any  other  article. 

14.  POSITION  OF  CONDUCTORS:  When  not  otherwise 
engaged  they  must  be  on  the  rear  platform  and  be  on  the  lookout 
for  passengers  who  wish  to  take  or  leave  the  car. 
NEVER  START  THE  CAR  UNTIL  THEY  ARE  ON  OR 

OFF,  and  try  to  prevent  passengers  boarding  or  leaving  the  car 
while  it  is  in  motion,  using  great  caution  to  prevent  them  from 
being  injured  by  passing  cars  or  vehicles  when  leaving  cars.  You 
must  not  signal  the  motorman  to  go  ahead  until  aged  or  infirm 
persons  are  seated  or  landed  on  the  street. 
You  must  keep  the  rear  platform,  doorway  and  rear  brake  free 

from  obstruction  as  far  as  possible,  and  not  allow  passengers  to 
stand  in  front  of  the  controller  box.  When  the  platform  becomes 
crowded,  request  passengers  in  a  polite  manner  to  step  inside  ot 
car,  and  at  no  time  have  your  back  to  the  door.  When  compelled 
to  make  change  in  car,  face  the  rear  platform. 
Do  not  collect  fare  when  approaching  any  railroad  crossing, 

curves,  switches  or  transfer  points. 
On  closed  cars  when  standing  passengers  crowd  the  rear  door, 

you  will  request  them  to  please  step  forward  in  car. 
While  on  the  stand,  you  must  be  on  the  rear  platform,  to  solicit 

passengers  and  give  information. 
15.  CONDITION  OF  CARS:  Conductors  must  use  good 

judgment  in  keeping  their  cars  neat  and  clean  while  in  their 
charge;  waste,  etc.,  used  in  cleaning,  must  be  kept  out  of  sight. 
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16.  GRADES:  When  on  down  grade  you  must  be  ready  to 
apply  brake  in  case  of  accident. 

17.  CHANGE:  Each  conductor  must  provide  himself  with  two 
dollars  in  change  before  going  o.n  duty. 

18.  GATES  AND  CHAINS:  Front  and  rear  gates  on  closed 
cars  on  the  side  between  the  tracks  must  always  be  kept  closed 
and  securely  fastened  when  running  on  the  road.  On  open  cars 
the  chains  and  rods  must  be  kept  fastened  on  the  side  between  the 
tracks.  When  gates  or  chains  or  their  fastenings  are  broken  01 
out  of  order,  conductor  must  report  it  to  starter  at  depot  immedi- 

ately on  arrival. 
19.  DISCRETION:  In  all  matters  not  fully  covered  by  these 

rules  (in  your  dealings  with  your  passengers  and  others  with 
whom  your  duties  bring  you  in  contact),  you  will  use  your  own 
judgment. 

20.  ACCIDENTS:  The  starter  will  furnish  conductors  with 
blank  form  of  report,  which  they  must  be  very  particular  to  fill 
out  according  to  the  following  instructions: 

GIVE  DATE  OF  ACCIDENT. 
THE  EXACT  TIME  IT  OCCURRED. 
THE  EXACT  SPOT  OF  ACCIDENT. 
THE  FULL  NAME  AND  ADDRESS  OF  PARTY 

INJURED,  IN  EVERY  CASE;  THE  OWNER 
OF  PROPERTY  DAMAGED  OR  DOING  DAM- 

AGE TO  COMPANY'S  PROPERTY. THE  NATURE  OF  ACCIDENT  AND  CAUSE  FOR 
ITS  OCCURRENCE. 

ASCERTAIN  THE  EXTENT  OF  INJURIES  OR 
DAMAGES  AS  FAR  AS  POSSIBLE  BEFORE 
LEAVING  THE  SPOT. 

GET  THE  FULL  NAMES  AND  ADDRESSES  OF 
ALL  PASSENGERS  AND  BYSTANDERS  AND 
EMPLOYEES  AS  FAR  AS  POSSIBLE,  AND 
DO  THIS  WHETHER  THEY  SAW  HOW  THE 
ACCIDENT  HAPPENED  OR  NOT. 

Conductors  must  be  very  particular  in  this  respect,  as  it  is  one 
of  their  most  important  duties,  no  matter  how  slight  the  accident 
may  be. 
Under  "REMARKS,"  GIVING  FULL  PARTICULARS, 

making  a  true  statement  of  all  and  everything  known  about  the 
occurrence;  also,  what  the  motorman  knows  about  it. 
Any  conductor  omitting  this  important  duty  will  be  suspended 

or  discharged. 
Conductors  must  not  talk  about  or  give  any  information  what 

ever  about  any  accident  to  any  person  other  than  the  proper  offi- 
cer of  the  company. 

The  report  must  be  delivered  at  once  to  the  DEPOT  MASTER 
upon  arrival  at  the  depot. 
21.  CALLING  OUT  STREETS:  Conductors  must  an- 

nounce the  names  of  streets,  railroad  crossings,  ferries  and  public- 
buildings  when  passing  them,  and  on  arriving  at  transfer  points, 
the  points  to  which  transfers  are  made. 
22.  SIGNS  OF  CARS:  Cars  will  invariably  run  through  ac- 

cording to  signs  on  cars. 
23.  WHERE  TO  ALLOW  SMOKING:  On  open  cars, 

smoking  will  be  allowed  on  three  rear  seats.  On  closed  cars, 
smoking  will  be  allowed  on  
24.  LEAVING  CAR:  Never  leave  your  car  to  make  returns 

at  the  office  or  for  other  purposes  without  notifying  the  motor- 
man,  to  insure  safety  of  passengers  and  care  of  car. 
25.  Request  passengers  to  not  place  their  feet  on  the  seats. 
26.  THUNDER  STORMS:  In  case  of  thunder  storm,  turn 

the  lamp  circuit  on.  While  making  a  stop  for  a  length  of  time, 
conductors  must  draw  the  trolley  wheel  away  from  the  wire  untiT 
ready  to  start  again. 
27.  Conductors  must  have  the  trolley  pole  follow  the  car  in  all 

cases.  When  a  motor  car  is  being  towed,  the  trolley  pole  must  be 
drawn  down  near  the  top  of  car  and  tied  to  the  dashboard. 

Conductors  must  never  remove  the  trolley  from  the  wire  until 
the  power  is  shut  off,  nor  change  the  direction  of  trolley  pole  until 
the  car  is  fully  stopped.  Conductors  must  never  put  the  trolley  on 
the  wire  until  the  motorman  is  at  his  post  on  the  front  platform. 

28.  When  two  cars  are  coupled  for  running,  the  signal  for 
starting  must  be  given  by  the  conductor  on  the  rear  car  first,  and 
promptly  repeated  by  the  conductor  on  forward  car;  each  con- 

ductor being  careful  to  know  that  passengers  are  safely  on  or  off 
his  car. 

29.  TROLLEY;  CARE  OF  SAME:  Conductors  must  be  on 
the  rear  end  of  their  cars  when  passing  an  overhead  switch,  track 
crossover  or  switch,  with  hand  upon  the  trolley  rope.  Should  the 
trolley  leave  the  wire,  the  conductor  must  at  once  pull  down  the 
trolley  and  signal  the  motorman  to  stop.  After  the  trolley  is  on 
the  wire,  ring  two  bells  for  the  motorman  to  start,  first  looking 
carefully  around  and  through  the  car  to  see  if  any  persons  are 

leaving  or  boarding  the  same.  They  must  see  that  passengers 
keep  their  hands  off  of  trolley  cord. 
30.  LAYING  UP  CARS:  When  cars  are  laid  up,  conductors 

when  possible  must  reverse  the  trolley  ready  for  starting  and  re- 
move it  from  the  wire. 

31.  ELECTRIC  HEATING  APPARATUS:  You  must  not 
handle  these  at  all,  or  change  the  position  of  the  regulator  govern- 

ing the  heater.  Should  the  heater  be  out  of  order,  or  the  car  too 
hot  or  too  cold,  it  should  be  reported  to  the  first  inspector  you 
meet,  or  to  the  depot  master  or  starter. 
32.  OPERATING  CARS:  Conductors  must  never,  under 

any  circumstances,  operate  the  controlling  mechanism  of  the  car. 
33.  LIGHTS:  It  is  your  duty  to  test  the  lights  and  see  that 

they  are  in  good  order  before  leaving  depot,  and  you  also  must  be 
very  careful  and  particular  to  see  that  the  headlight  (in  the  direc- 

tion your  car  is  moving)  is  lighted,  and  must  see  that  your  car  is 
provided  with  a  switch  light  plug  before  leaving  depot. 

Electrolysis  of  Cast  Iron  Water  Pipes  at  Dayton,  Ohio  * 

BY  HAROLD  P.  BROWN 

The  injury  of  water  pipes  by  electrolysis  is  at  present  so  well 
understood  that  my  only  excuse  for  again  calling  your  attention 
to  the  subject  is  found  in  the  peculiar  and  unusual  conditions  dis- 

closed at  Dayton,  Ohio,  in  an  examination  made  last  July. 
This  city  has  a  population  of  about  90,000,  fully  80  miles  of 
electric  roads,  and  over  225  cars.  Electrically  considered,  it  is 
cut  into  four  parts  by  the  Stillwater  and  Mad  Rivers,  which  unite 
to  form  the  Great  Miami,  and  by  Wolf  Creek,  meeting  the  Miami 
2  miles  or  so  below.  Three  of  these  parts  are  further  subdivided 

by  canals. The  business  portion  of  the  city  is  thus  practically  located  upon 
an  island,  and  the  electric  current  used  by  the  street  cars  must 
follow  the  rails  across  bridges  or  pass  on  the  pipes  under  the 
river  to  get  back  to  the  power  house.  Practically  90  per  cent  of 
the  entire  current  from  the  business  portion  of  the  city  crosses 
the  river  on  one  12-in.  and  one  10-in.  water  pipe,  one  8-in.  gas 
pipe  and  one  10-in.  natural  gas  pipe. 

The  two  main  power  houses  are  about  J4  mile  apart  on  the  west 
side  of  the  Miami  River.  A  third  but  smaller  power  house  is  on 
the  east  side  of  the  river,  but  quite  a  distance  south  of  the  busi- 

ness portion  of  the  city.  Two  other  roads  have  their  terminals  in 
Dayton,  but  their  power  houses  are  elsewhere. 

Following  my  ordinary  methods,  a  switchboard  was  mounted 
on  a  wagon,  and  provided  with  a  complete  set  of  Weston  elec- 

trical instruments,  reading  from  0.0001  volt  per  degree  up  to  750 
volts,  and  from  y2  amp.  to  150  amps.  At  each  hydrant  along  the 
electric  roads  of  the  city  a  reading  was  taken  from  the  trolley 
wire  to  each  of  the  four  rails,  from  the  trolley  wire  to  the  pipe 
and  from  the  pipe  to  each  of  the  rails.  These  measurements  were 
made  in  sets  of  three  in  such  a  manner  that  any  poor  contact  or 
any  defective  condition  of  the  testing  apparatus  was  at  once  indi- 

cated and  corrected.  The  instruments  had  recently  been  com- 
pared with  standards,  and  were  known  to  be  correct. 

Over  twenty-five  hundred  electrical  measurements  were  made, 
and  the  results  of  the  readings  were  plotted  out  upon  a  map  ol 
the  city.  Fifteen  excavations  were  made,  and  the  measurements 
repeated  on  the  pipes  themselves.  A  careful  examination  was 
then  made  of  the  physical  condition  of  the  pipes  by  J.  H.  Shaffer, 
metallurgist;  and  chemical  analyses  were  made  of  samples  of  soil 
and  the  metals  of  the  pipes  and  incrustations  upon  them.  These 
were  made  by  E.  E.  Brownell,  E.  E.,  and  Jas.  O.  Handy,  chief 
chemist. 

These  electrical  tests  showed  that  the  pipes  in  the  business  por- 
tion of  the  city,  1^  to  2  miles  from  the  power  houses,  were  posi- 

tive to  the  rails,  and  therefore  subject  to  electrical  corrosion.  The 
highest  readings  in  this  part  of  the  city  were  4V2  volts  near  Fifth 
Street  Bridge  and  near  Washington  Street  Bridge.  Near  the 
power  house  on  the  west  side  of  the  river  the  pipes  were  9  volts 
positive  to  the  rails,  and  the  danger  district  extended  about  three- 
quarters  of  a  mile  to  the  west.  In  the  southern  part  of  the  city 
the  highest  positive  reading  was  2  volts  in  front  of  the  Oakwood 
Avenue  power  house. 

fn  making  the  electrical  tests  the  time  of  the  reading  was 
noted,  since  the  pressure  depends  on  the  amount  of  load  car- 

ried at  the  power  house,  and  will  vary  correspondingly  in  all 
parts  of  the  city.  For  instance,  in  front  of  the  power  house  of  the 

People's  Railway,  on  Washington  Street,  at  5  P.  M.,  during  the 
heavy  load,  the  pipes  were  9  volts  positive  to  the  rails,  while  at  2 
P.  M.  they  were  but  6  volts  positive. 

*  Abstract  of  paper  read  before  tbe  meeting  of  the  American  Society  of  Municipal 
Improvement  at  Washington,  Oct.  21,  1898. 
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It  was  at  once  evident  that  the  danger  district  was  extremely 
large,  since  in  the  area  in  which  the  pipes  are  positive  to  the  rails 
they  are  liable  to  injury.  This  was  verified  by  the  records  of  the 
water  board,  which  showed  a  large  number  of  service  pipe  re- 

newals. Unless  a  remedy  for  the  electrical  condition  of  the  pipes 
is  very  quickly  applied  in  Dayton  it  is  certain  that  a  large  amount 
of  excavating,  replacing  of  pipes  and  paving  will  need  to  be  done. 

Cast  iron  pipe  is  usually  not  affected  by  electrolysis,  since  the 
coating  of  adherent  moulding  sand  and  tar  paint  protect  it.  In  the 
ordinary  soil  an  iron  pipe  submitted  to  electrolytic  corrosion  is 
covered  with  a  layer  of  iron  oxide,  which  is  a  poor  conductor  of 
electricity,  so  that  with  a  given  pressure,  the  deeper  is  the  layer 
of  rust  and  the  slower  the  rate  of  corrosion.  But,  to  my  sur- 

prise, the  soil  surrounding  pipes  in  Dayton  gives  an  entirely  dif- 
ferent reaction  when  a  current  passes  through  it.  The  tar  seeing 

to  be  no  protection  whatever,  and  the  surface  of  the  pipe  in  the 
danger  district  is  changed  into  a  soft,  black  material  resembling 
graphite  and  easily  cut  with  a  knife. 
This  material  is  such  an  excellent  conductor  that  instead  of 

checking,  it  tends  to  increase  the  action  by  reducing  the  resist- 
ance of  the  path  through  which  the  current  must  flow  in  order  to 

reach  the  rail.  Moreover,  the  stones  and  pebbles  near  the  pipes 
aie  actually  electro-plated  with  the  metal  of  the  pipe,  whether  iron 
or  lead.  This  condition  I  had  never  before  seen,  and,  as  far  as  1 
know,  it  has  not  been  previously  reported.  Since  my  Dayton  re- 

port was  published  I  have  received  a  letter  from  Dabney  H. 
Maury,  Jr.,  superintendent  of  the  Peoria  Water  Company,  Peoria, 
111.,  in  which  he  states  that  he  has  encountered  the  same  phe- 
nomena. 

In  order  to  electrically  deposit  a  layer  of  metal  two  things  are 
necessary;  first,  a  liquid  which  will  dissolve  the  metal,  and  second 
an  electrical  current  exceeding  o.oi  of  a  volt  in  pressure  flowing 
away  from  the  metal  through  the  liquid.  The  fact  that  the  pebbles 
are  electro-plated  showed  that  both  these  conditions  exist,  but  in 
order  to  prove  conclusively  that  the  soil  itself  did  not  injure  the 
pipes  a  pipe  surrounded  by  the  same  soil  was  uncovered  in  another 
portion  of  the  city  where  there  was  absolutely  no  trace  of  an 
electrical  current.  This  pipe  was  on  Logan  Street,  near  the  Canal, 
the  records  showed  that  it  was  put  down  in  1874,  while  the  pipe 
taken  out  at  the  west  end  of  Fifth  Street  bridge  had  been  in  use 
ten  years  and  exposed  to  electrolysis  for  four  years.  If  the  damage 
was  caused  by  the  soil  itself  this  pipe  would,  of  course,  have  been 
in  a  worse  condition  than  the  Fifth  Street  pipe,  but  the  Logan 
Street  pipe  was  apparently  as  good  as  new. 
To  make  the  comparison  absolutely  beyond  criticism,  a  section 

of  each  pipe  was  taken  out,  chemically  analyzed  and  mechanically 
tested.  The  chemical  analysis  of  the  iron  pipes  were  nearly  iden- 

tical, and  are  as  follows: 
Logan  Street  Pipe.  Fifth  Street  Pipe. Per  Cent.  Per  Cent. 

Phosphorus   789  .800 
Sulphur   073  .057 

-     Silicon    2.270  2.500 Iron   Not  det.         Not  det. 
Carbon  combined  13  .24 
Carbon  graphitic  ..     3.43  2.88 

The  samples  of  the  incrustation  of  the  Fifth  Street  pipe  analyzed 
as  follows: 

Per  Cent. 
Phosphorus    1.821 
Sulphur    None 
Silicon    Not  det. 
Iron   33.43 
Carbon  combined  and  carbon  graphitic   7.12 

This  analysis  showed  that  the  percentage  of  iron  was  greatly 
diminished,  while  the  percentage  of  carbon  was  more  than 
doubled;  careful  investigation  showed  that  the  carbon  was  merely 
the  amount  originally  in  the  pipe,  the  carbon  being  left,  while  a 
large  portion  of  the  iron  had  been  carried  away. 

The  chemical  analyses  of  the  soil  showed  that  the  solvent  was 
produced  electrically  from  carbonate  of  sodium  and  chloride  of 
sodium  in  the  soil.  Neither  of  these  by  itself  in  the  small  propor- 

tion shown  by  the  analysis  would  injure  a  cast  iron  pipe  covered 
with  tar.  though,  as  is  well  known,  a  strong  solution  of  chloride 
of  sodium  or  common  salt  will  rust  wrought  iron;  but  in  the  pres- 

ence of  even  0.01  per  cent  reduces  the  electrical  resistance  of  th(> 
iron,  and  the  passage  of  the  current  decomposes  those  salts  and 
forms  muriatic,  or  hydrochloric  acid,  which  dissolves  the  metals. 
Having  thus  determined  the  cause  of  the  trouble,  it  remained  to 
fix  its  extent.  Fifteen  excavations  were  made  in  different  parts 
of  the  city  to  determine  how  much  electrical  pressure  is  required 
to  seriously  injure  the  cast  iron. 

A  pressure  of  3  volts  and  less  is  found  to  cause  a  graphite  coat- 
ing not  exceeding  1-32  in.  in  depth;  the  iron  seems  to  be  unin- 

jured. From  3  to  4H  volts  the  thickness  of  the  layer  is  increased 
in  a  ratio  depending  upon  the  length  of  time  during  which  the 
pipe  has  sustained  this  pressure.  With  a  knife  or  file  soft  spots 
can  be  found  in  a  pipe  from  1-16  in.  to  Y\  in.  deep.    With  higher 

electrical  pressures  the  extent  of  the  injury  is  even  greater.  In 
all  cases  the  damage  is  directly  proportional  to  the  pressure  and  to 
the  length  of  time  during  which  the  current  has  been  flowing; 
while  it  is  inversely  proportional  to  the  dislance  between  the  rails 
and  the  pipes.  In  my  opinion,  all  main  and  service  pipes  in  Day- 

ton are  seriously  injured  where  submitted  to  3  volts  pressure  or 
more  for  two  or  more  years  when  within  4  ft.  of  the  rails.  This 
would  mean  less  than  1  mile  of  mains,  but  with  lead  or  wrought 
iron  service  pipes  the  pressure  limit  should  be  as  low  as  1  volt. 
Chas.  E.  Rowe,  secretary  of  the  waterworks,  however,  feels  that 
I7»SI3  ft.  of  mains  should  be  replaced,  at  a  cost  of  $77,000. 
To  determine  what  percentage  of  mechanical  injury  has  been 

sustained  by  the  pipes  it  was  intended  to  compare  the  hydrostatic 
pressures  required  to  rupture  the  Logan  Street  and  the  Fifth 
Street  pipes,  but  defects  in  the  apparatus  employed  prevented  a 
lair  test.  The  Fifth  Street  pipe,  at  150  lbs.  pressure,  leaked 
through  the  corroded  spots,  while  the  other  pipe  was  able  to 
stand  300  lbs.  pressure.  Test  bars  were  cut  from  the  best  por- 

tions of  both  pipes,  and  broken  on  a  Riehle  testing  machine.  The 
average  transverse  strength  of  the  Logan  Street  pipe  was  1800 
lbs.  per  square  inch,  as  against  1085  lbs.  to  the  other.  The  ten- 

sile strengths  were  respectively  16,000  and  11,425  lbs.,  and  the  de- 
flections were  0.25  and  0.20  in.  Four  years  of  electrolysis  had 

robbed  the  Fifth  Street  pipe  of  about  30  per  cent  of  its  transverse 
strength  and  about  45  per  cent  of  its  tensile  strength,  and  had 
caused  it  to  leak  at  150  lbs.  pressure. 

Since  I  wished  to  avoid  any  suspicion  of  unfairness,  I  asked  the 
managers  of  each  of  the  three  leading  electric  roads  to  allow 
their  experts  to  accompany  me,  and  to  check  my  instruments, 
methods  and  readings.  This  was  cheerfully  done,  and  I  received 
from  the  gentlemen  full  information  concerning  their  plants 
and  connections,  as  well  as  every  possible  courtesy  during  my 
examination. 

The  rail  joints  on  several  lines  of  road  had  recently  been  re- 
moved, the  rail  ends  brightened  with  the  sand  blast  and  the  "cast 

weld"  joint  applied.  This  was  done  by  the  railways  with  an  idea 
that  it  would  reduce  electrolysis,  as  well  as  make  a  fine  mechani- 

cal joint.  It  was  a  success  mechanically,  but  was  an  electrical 
failure,  as  was  shown  by  tests  of  individual  joints  and  by  elec- 

trical measurements  of  several  stretches  of  1000  to  1200  ft.  of  the 
four  rails  and  of  the  pipes  below  them.  The  measurements  were 
compared  with  others  made  last  February  on  same  rails  before  the 
"weld"  was  applied,  when  very  small  bond  wires  were  used  on 
the  rails.  There  was  practically  no  variation  in  the  results,  as 

would  have  been  the  case  had  the  "weld"  possessed  high  electrical 
conductivity.  I  found  that  two  of  the  rails  were  carrying  no  cur- 

rent whatever,  while  the  other  two  carried  but  one-twentieth  of 
the  amount  of  the  current  on  the  pipes  below  them. 

I  feel  confident  that  if  the  railroads  would  unite  in  the  expendi- 
ture of  $5,000  to  $7,000  for  the  proper  electrical  apparatus  and  con- 

nections, all  the  water  pipes  in  Dayton  could  be  maintained  nega- 
tive to  the  rails.  Then  the  pipes  would  harden,  as  is  the  case  with 

the  section  of  the  pipe  which  I  have  brought  to  show  you.  More- 
over, any  further  electrolysis  that  might  occur  would  be  in  the 

opposite  direction,  and  would  therefore  add  a  layer  of  metal  to 
the  pipes  instead  of  injuring  them.  I  will  not  here  enter  into  a 
discussion  of  the  electrical  methods  required  in  Dayton  to  obtain 
this  result,  but  it  is  evident  that  no  plan  heretofore  suggested  for 
electrolysis  prevention  will  effect  a  cure  there,  owing  to  the  un- 

usual conductivity  of  the  soil  and  the  peculiar  division  of  the  city. 
I  should  like  to  offer  a  few  comments  and  four  or  five  practical 

suggestions.  Do  not  imagine  that  because  your  pipes  are  not 
leaking  and  bursting  that  they  are  safe  from  electrolysis.  If  the 
electrical  conditions  are  against  them  they  are  getting  weaker 
day  by  day.  On  the  other  hand,  do  not  antagonize  the  railway 
companies  the  moment  that  the  subject  of  electrolysis  comes  up 
in  your  city.  They  are  not  intentionally  injuring  your  property, 
and  if  a  friendly  talk  is  had  and  a  joint  investigation  is  made,  you 
are  likely  to  get  the  speediest  and  most  satisfactory  action.  The 
railway  manager  is  as  much  interested  in  stopping  the  trouble  as 
you  are;  every  pound  of  metal  taken  from  your  pipes  means  to 
him  a  heavy  loss  of  power,  increased  investment  for  engines, 
boilers,  dynamos  and  conductors,  and  if  it  is  finally  established 
by  legal  decisions  that  his  current  has  injured  your  property  he 
will  have  to  settle  the  bill. 
The  best  course  for  all  concerned,  it  seems  to  me,  is  to  take 

mutual  action  while  that  bill  is  small,  and  not  wait  until  a  burst- 
ing main  during  a  fire  spreads  the  loss  over  the  entire  community. 

The  usual  procedure  brings  a  deadlock.  The  waterworks  people 
discover  signs  of  electrolysis,  and  at  once  pounce  upon  the  rail- 

way managers.  They  either  refuse  to  believe  that  they  are  re- 
sponsible for  the  trouble  and  thus  bring  upon  themselves  a 

shower  of  threats,  or  they  say  that,  although  they  cannot  admit 
the  fault  is  theirs,  they  are,  nevertheless,  willing,  rather  than  earn 
the  ill  will  of  the  public,  to  do  anything  in  reason  if  the  others 
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will  only  tell  them  what  to  do.    Then  the  others  suspect  some 
cunningly  hidden  legal  trap,  and  decline  to  give  any  directions 
whatever;  and  so  nothing  is  done. 
The  following  will  be  found  practical  suggestions: 
(1.)    Obtain  complete  and  accurate  information  concerning  the 

electrical,  chemical  and  mechanical  condition  of  your  pipes,  espe- 
cially in  the  vicinity  of  the  power  houses.    The  trouble  may  be 

confined  entirely  to  the  lead  in  the  service  pipes  and  in  the  calk- 
ing of  joints  on  your  mains,  but  even  here  serious  damage  may 

result  if  the  matter  is  neglected  for  years. 
(2.)  Do  not  put  down  any  more  lead  or  wrought  iron  service 

pipes,  as  those  are  the  first  victims  of  electrolysis,  and  their  re- 
placing means  ruin  to  pavements.  Use  instead  wooden  pipe 

banded  with  a  close  spiral  of  hoop  iron  and  covered  heavily  with 
asphaltum.  This  will  stand  the  heaviest  pressure  in  use,  and  is 
not  affected  by  electrolysis,  since  the  hoop  iron  is  low  in  con- 

ductivity and  is  not  electrically  connected  at  the  joints,  lis  cost 
is  said  to  be  reasonable,  and  it  has  a  successful  record  of  many 

years'  service. (3.)  Use  the  same  kind  of  pipe  for  new  mains  in  any  district  111 
which  a  railway  power  house  is  likely  to  be  erected,  and  heavily 
paint  the  red  calking  of  cast  iron  mains,  using  asphalt  or  petro- 

leum wax. 
(4.)  In  the  danger  district  along  the  lines  of  electric  roads  and 

cn  intersecting  streets  put  into  your  water  and  gas  mains  two  or 
more  consecutive  lengths  of  those  wooden  pipes,  so  as  to  break 
the  electrical  continuity  of  the  mains,  and  thus  make  their  re- 

sistance greater  than  that  of  the  rails.  Fill  in  the  space  around 
them  with  broken  stone  and  connect  with  drain,  if  possible. 

(5.)  Midway  between  the  wooden  sections  on  each  main  attach 
insulated  pilot  wires,  leading  to  a  central  office.  Connect  similar 
wires  to  the  rails  nearest  the  pipe  wires,  and  make  daily  electrical 
tests  at  times  of  heavy  load.  If  any  section  shows  positive  to  the 
rails  cut  it  at  once  into  smaller  sections,  and  call  upon  the  railway 
to  rebond  its  line  upon  that  street.  This,  with  the  proper  elec- 

trical management  of  the  railway  feeder  wires  and  apparatus,  will 
effectively  protect  your  mains. 

—  

Chicago's  Street  Railway  Fight 

Some  two  years  ago  charters  were  granted  by  the  Chicago  City 
Council  for  numerous  lines  of  street  railways  paralleling  in  a 
measure  those  of  the  Chicago  City  Railway  Company.  The  new 
company  was  known  as  the  General  Electric  Railway  Company. 
Its  lines  enter  the  down-town  district  by  way  of  Dearborn  Street, 
Plymouth  Place  and  Custom  House  Place.  At  the  time  of  the 
granting  of  the  franchises  the  new  company  encountered  great 
opposition  and  the  proposition  lay  dormant  for  two  years  or 
more,  when  on  Oct.  29,  at  midnight,  an  army  of  men  was 
thrown  on  the  work  with  the  view  of  completing  a  mile  or  more 
of  track  before  Sunday  night.  This  would  easily  have  been  com- 

pleted had  not  active  opposition  been  encountered.  This  opposi- 
tion, instead  of  coming  from  the  Chicago  City  Railway  Company, 

as  had  been  expected,  struck  as  a  veritable  cyclone  from  the  di- 
rection of  the  Chicago  and  Western  Indiana  Railroad  Company, 

which  is  the  owner  of  an  extensive  terminal  system  in  the  city. 
When  it  is  stated  that  the  route  of  the  General  Electric  passes  the 
freight  houses  of  the  company  mentioned  the  reason  for  the 

Western  Indiana's  opposition  becomes  apparent. 
The  first  move  by  the  steam  railroad  company  was  the  cutting 

of  one  of  its  yard  tracks  and  the  w  recking  of  several  freight  cars, 

which  were  thrown  across  the  street  railway  company's  right  of way  in  Plymouth  Place,  between  Taylor  and  Twelfth  Streets. 
This  occurred  about  three  hours  after  work  had  begun,  and  a  few 
hours  later  a  similar  wreck  was  thrown  across  Dearborn  Street, 
between  Fifteenth  and  Sixteenth  Streets.  The  accompanying 
illustration  shows  the  extent  of  the  effort  made  to  stop  the  work 
of  the  street  railway  company  and  the  contractors.  The  purpose 
of  throwing  out  these  wrecks  was  to  scare  off  the  contractors 
until  an  injunction  could  be  served.  When  it  became  apparent  to 
the  railway  company  that  the  expensive  wrecks  would  not  be 
effective  it  set  about  to  procure  an  injunction,  which  it  succeeded, 

in  having  served  about  one  o'clock  Sunday  afternoon,  thus  stop- 
ping further  work  for  that  day  at  least.  However,  duringthe  thirteen 

hours'  work  the  contractors  succeeded  in  laying  about  three- 
(itiarters  of  a  mile  of  track,  and  a  storage  battery  car  was  put  in 
operation  on  one  stretch  about  half  a  mile  in  length,  from  which 
it  would  appear  that  had  the  contractors  been  given  three  or  four 
hours  more,  even  the  injunction  would  have  been  of  no  avail 

The  following  Wednesday  the  original  injunction  was  dissolved, 
and  five  minutes  thereafter  more  than  300  men  were  again  at  work- 
closing  the  gap  left  open  when  work  stopped  the  Sunday  previ- 

ous, and  the  mile  or  more  of  track  originally  contemplated  was  in 

successful  operation.  The  work  involved  the  taking  up  of  granite 
block  pavement  laid  on  macadam  and  the  laying  of  one  reverse 
and  two  plain  right-angle  curves  and  one  cross  over,  the  special 
work  for  which  had  been  prepared  previously.  The  General 
Electric  Railway  Company  was  represented  by  Fred.  H.  Fitch. 
The  contractor  was  the  Electrical  Installation  Company,  which 
organized  and  prepared  for  the  work  on  less  than  thirty-six 
hours'  notice. 

There  are  now  several  injunctions  on  other  disputed  portions  of 
the  road,  all  of  which  are  to  be  argued  shortly  in  the  higher 

OBSTRUCTIONS   PLACED  ON  TRACK  OF  GENERAL  ELECTRIC 
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courts.  Withal,  it  is  a  merry  war,  with  the  chance  apparently  that 
the  General  Electric  Railway  Company  will  win  the  fight,  not- 

withstanding the  power  of  the  opposition  arrayed  against  it. 
Work  has  been  temporarily  suspended,  but  will  be  resumed  as 
soon  as  the  network  of  injunctions  has  been  untangled.  That 
part  of  the  road  built,  up  to  date,  is  in  daily  operation  with  stor- 

age battery  cars,  and  is  doing  a  splendid  business. 

Tramways  in  France 

From  an  extensive  report  on  the  French  tramways  published  in 
a  recent  issue  of  the  "Zeitschrift  fur  Kleinbahnen"  the  following 
facts  are  obtained  of  the  condition  of  the  roads  at  the  end  of  1896: 

Gage.  Km.  in         Km.  in 
r.  Standard  Gage.  operation  construction 

a.  Operated  by  mechanical  power: 
For  passengers  and  freight   46  20 
For  passengers  and  package  transporta- 

tion   248  27 
/'.  With  animal  power: 

For  passengers  and  freight   40  1 
For  passengers  and  package  transporta- 

tion   433  24 
2.  Narrow  Gage  Lines. 

(7.  With  mechanical  power: 
For  passengers  and  freight: 
With  T-meter  gage   L394  990 
With  0.60-meter  gage   97 

For  passenger  traffic: 
With  1.06-meter  gage   3 
With  i-meter  gage   105  66 
With  .075-meter  gage   3 
With  .060-meter  gage   15 

b.  With  animal  power: 
For  passengers: 
With  i-meter  gage   37  11 

For  passengers  and  freight: 
With  0.060-meter  gage   3  2 

Total    2,424  1,141 
—  

It  is  said  that  the  Siemens  &  Halske  Electric  Company  of  Chi- 
cago. TIL,  is  considering  a  proposition  from  the  Japanese  Govern- 
ment to  form  a  syndicate  with  a  capitalization  of  about  $10,000,000 

to  install  and  operate  electric  street  car  lines,  incandescent  lighting 
and  electric  power  plants  in  Japan. 
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EDITORIAL  NOTICE. 

Papers  and  correspondence  on  all  subjects  of  practical  interest  to 
our  readers  ate  cordially  invited.  Our  columns  are  always  open  for 
the  discussion  of  problems  of  operation,  construction,  engineering, 
finance  and  invention. 

Special  effort  will  be  made  to  answer  promptly,  and  without 
charge,  any  reasonable  request  for  information  which  may  be  received 
from  our  readers  and  advertisers,  answers  being  given  through  the 
columns  of  the  Journal  when  of  general  interest,  otherwise  by  letter. 

Street  railway  news  and  all  information  regarding  changes  of 
officers,  new  equipment,  extensions,  financial  changes,  etc.,  will  be 
greatly  appreciated  for  use  in  our  Directory,  our  Financial  Supple- 

ment, or  our  news  columns. 
All  matters  intended  for  publication  in  the  current  issues  must 

be  received  at  our  office  not  later  than  the  twenty-second  of  eac>>  month. 
Address  all  communications  to 

The  Street  Railway  Publishing  Co., 
Havemever  Building,  26  Cortlandt  St.,  New  York. 

Our  annual  index  published  with  this  issue  has  been  ar- 
ranged with  great  care  and  regard  for  the  convenience  of 

readers.  The  articles  are  indexed  by  subjects,  not  titles,  so 

that  the  great  advantage  of  a  subject  reference  work  is  ob- 
tained by  those  who  bind  their  copies.  The  Journal  is  so 

nearly  encyclopaedic  in  character  as  regards  the  street  rail- 
way industry  that  we  strongly  recommend  engineers  and 

managers  to  preserve  their  copies  in  bound  volumes  for 

later  use.  Even  now,  we  cannot  undertake  to  supply  com- 
plete volumes  of  recent  years,  while  early  volumes  are  prac- 

tically unobtainable.  This  year's  index  contains  the  titles 
of  articles  published  in  both  American  and  International 

Editions  of  the  Street  Railway  Journal,  proper  refer- 
ence letters  being  affixed,  as  explained  in  the  key. 

Our  discussion  last  month  of  the  "Comparative  Cost 
of  Cable,  Electric  and  Horse  Railway  Operation  in 

New  York  City"  has  naturally  excited  much  attention  at 
home  and  abroad,  and  has  been  commented  upon  at  length 
in  the  various  technical  and  daily  papers  of  Europe  and 

America.  During  the  month  the  electric  underground 

conduit  system  has  had  a  severe  test.  On  Nov.  26-27  one 
of  the  heaviest  snow  storms  which  the  Eastern  Atlantic 

seaboard  has  experienced  since  the  blizzard  of  1888  "came 
to  town"  and  found  both  the  Street  Cleaning  Department 
and  the  street  railway  companies  of  New  York  almost  en- 

tirely unprepared  for  its  reception,  a  heavy  snow  storm  so 
early  in  the  winter  being  of  extremely  rare  occurrence. 

The  result  on  railroad  and  street  railway  traffic  is  interest- 
ing. Railroad  trains  in  New  England,  New  York,  Phila- 

delphia and  New  Jersey  were  quite  generally  blocked,  and 
trains  came  in  many  hours  late.  Railroad  traffic  between 

New  York  and  Boston  was  abandoned  for  about  forty- 
eight  hours.  The  overhead  electric  lines  of  New  York 

City  (Boroughs  of  Brooklyn,  Bronx  and  Richmond)  were 
forced  to  suspend  operations  for  awhile,  and  were  with 

difficulty  gotten  into  running  order  again  after  twenty-four 
hours  of  partial  paralysis.  On  Manhattan  Island  traffic  was 
given  up  for  thirteen  hours  on  the  underground  conduit 
electric  lines,  while  the  horse  and  cable  lines  were  kept  in 
spasmodic  operation,  but  with  difficulty.  The  stoppage  of 

the  underground  conduit  lines  was  not  due  to  electrical 
difficulties,  as  current  was  always  kept  on  the  conductors 
within  the  conduit  ready  for  use.  The  trouble  was  that  the 
storm  came  at  the  time  of  the  heaviest  evening  traffic,  and 

on  Saturday,  too,  when  the  theater  patronage  is  the  largest 
of  the  week.  The  homeward  bound  cars  were  unable  to 

keep  to  schedules  with  slippery  tracks,  and  the  snow  plows, 
sandwiched  in  between  passenger  cars,  could  not  help  out 
the  road.  As  a  consequence,  the  snow  got  the  upper  hand 
of  the  railroads  and  was  caked  down  in  a  freezing  mass 

upon  the  rails,  so  that  the  car  wheels  could  not  reach  the 
latter.  The  cable  lines,  being  propelled  by  mechanical 
power,  could  keep  both  cars  and  sweepers  in  operation, 

though  the  engines  in  the  station  were  loaded  to  the  maxi- 
mum. An  enormous  force  of  shovellers  was  put  to  work 

as  soon  as  possible,  and  the  rails  cleaned  of  snow,  so  that 

by  Sunday  afternoon  cars  were  again  running  by  elec- 
tricity. The  danger  feared  by  many  that  the  conduits 

would  fill  up  with  snow  or  water  was  not  realized,  as  there 
was  at  no  time  any  difficulty  from  this  cause.  There  were 
quite  a  number  of  burnouts  of  plows,  due  to  the  soaking 

of  the  latter  in  salt  water,  and  these  plows  made  occa- 
sional short  circuits  between  the  conductor  bars  in  the 

conduit,  which  were,  of  course,  taken  care  of  without 

trouble  by  the  feeder  circuit  breakers  at  the  station.  Alto- 
gether, the  underground  conduit  system  per  se  behaved 

admirably,  and  its  difficulties  were  those  incident  to  any 

form  of  self-propelled  motive  power. 

The  announcement  was  made  last  month  that  the  tram- 

way system  of  Havana  had  passed  into  the  hands  of  Eng- 
lish capitalists  who  are  proposing  to  install  the  trolley  sys- 
tem in  that  city.  Outside  of  Havana  and  Santiago  the  op- 

portunity for  tramway  lines  of  the  ordinary  character 
seems  rather  meagre.  In  this  connection,  however,  the 

suggestion  of  General  Roy  Stone  for  an  extensive  system 
of  electric  railways  for  plantation  service  in  Porto  Rico  is 

interesting,  and  the  plan  proposed,  it  would  seem,  can  be 
applied  to  Cuba  and  other  tropical  countries  to  advantage. 

Contrary  to  the  general  impression,  Porto  Rico,  it  seems, 
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has  nut  a  good  system  of  wagon  roads.  There  is  one  im- 
portant military  road  across  the  island,  built,  it  is  esti- 

mated, at  a  cost  of  nearly  $100,000  per  mile,  but  the  enor- 
mous tropical  rainfall  as  well  as  the  mountainous  condition 

of  the  country  have  prevented,  and  in  the  nature  of  things 

will  prevent,  it  is  said,  the  construction  of  an  extended  sys- 
tem of  permanent  roadways  for  anything  like  an  amount  of 

money  which  it  would  be  possible  to  expend  for  this  pur- 
pose. Those  who  are  familiar  with  the  post  roads  of 

Switzerland  are  acquainted  with  the  difficulties  of  road 
construction  in  mountainous  countries  as  well  as  the  ex- 

tent of  attendant  cost,  and  the  attempt  to  reproduce  in  the 
Carribean  or  Philippine  Islands  an  extended  system  of 
roadways  of  like  character  would  be  practically  impossible. 
It  is  just  here  that  the  value  of  the  electric  railway  appears. 
These  roads  could  be  laid  with  comparatively  little  grad- 

ing, and  could  be  much  more  thoroughly  drained  and  pro- 
tected against  the  floods  which  are  incident  to  the  tropical 

rainfall  than  can  ordinary  roads.  General  Stone  believes 
that  the  electric  railway  will  thus  furnish  the  solution  for 

connecting  the  plantations  of  our  new  tropical  possessions. 
Again,  the  islands  have  plenty  of  undeveloped  power  in  the 
way  of  waterfalls,  and  these  should  be  utilized  to  generate 
the  electric  current.  While  yet  only  a  suggestion,  the  plan 
looks  inviting  at  first  thought.  The  industrial  railway  for 
farms  was  suggested  in  this  country  long  ago,  and  it  was 
thought  that  it  would  come  into  extended  use,  but  as  yet 
only  a  few  of  such  lines  have  been  built.  In  Mexico  there 

are,  however,  a  great  many  such  tramways,  working  with 
horses.  It  would  be  curious  if  Porto  Rico  or  Cuba  should 
lead  the  United  States  and  other  countries  in  the  construc- 

tion of  this  class  of  road. 

There  seems  to  be  a  recrudescence  of  the  electrolysis 
scare,  which  was  quite  prevalent  four  or  five  years  ago,  but 
of  which  little  has  been  heard  since  then  until  recently.  If 
all  the  destruction  of  water  and  other  subterranean  pipes 
is  going  on  which  some  would  have  the  public  believe, 
in  three  or  four  years  there  would  be  nothing  to  show  the 
location  of  the  destroyed  conductors  but  lines  of  rusty  and 
decomposed  metal.  But  large  electric  railways  have  been 
in  operation  in  many  cities  for  a  much  longer  time  than 
this,  and  for  the  greater  part  of  that  period  with  much  in- 

ferior ground  returns  and  methods  of  bonding  than  at 
present  in  use,  yet  no  such  wholesale  destruction  has  yet 
occurred.  The  article  elsewhere  in  this  issue  on  "Some 

Fallacies  Regarding  Electrolysis"  certainly  throws  new 
light  on  this  whole  subject.  The  results  given  are  taken 
from  an  extended  practical  experience,  and  the  points 
made  should  be  useful  in  meeting  a  number  of  erroneous 
popular  impressions  regarding  electrolysis,  as  it  takes  place 
underground  when  the  return  current  leaves  the  buried 
surface.  It  has  been  generally  assumed  that  the  difference 
of  potential  between  the  water  pipe  and  adjacent  rail  indi- 

cates a  condition  in  which  electrolysis  takes  place,  whereas 
the  difference  of  potential  is  only  one  element  necessary. 
The  current  flow  and  water  adjacent  to  the  surfaces  from 
which  the  current  flows  are  the  real  necessary  elements  un- 

der which  errosion  of  these  surfaces  can  occur.  The  dif- 
ference of  potential  indicates  only  a  static  condition.  If 

the  soil  in  which  these  conductors  are  buried  were  an  insu- 
lator, the  potential  would  be  at  a  maximum  and  no  elec- 

trolysis could  take  place;  so  that  the  mapping  out  of  poten- 
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tial  differences  between  the  rails  and  the  water  pipe  is  not 
a  criterion  from  which  the  locations  or  extent  of  electro- 

lytic activity  should  be  judged.  This  proposition  can  be 

readily  proven  in  any  road  where  the  differences  of  poten- 
tial between  a  water  pipe  and  rail  are  taken  in  midsummer 

and  the  same  measurements  are  repeated  in  midwinter, 

when  the  earth  is  frozen  and  surrounds  the  rails  with  a  par- 
tial insulator.  It  will  be  noticed  that  under  these  condi- 

tions the  potential  differences  will  be  greater  when  the  rails 
are  surrounded  by  frozen  soil,  yet  the  flow  of  current  is 

reduced  to  zero  under  these  conditions.  Another  particu- 
lar in  which  the  electrolysis  under  ground  differs  from  that 

of  the  laboratory  experiment  of  two  plates  in  a  liquid  elec- 
trolyte, is  that  in  the  laboratory  experiment  there  is  a 

transference  from  the  anode  to  the  cathode  of  the  products 
of  electrolysis.  When  the  surface  is  buried  in  earth  there 
is  no  such  transfusion ;  the  products  of  electrolysis  remain 
adjacent  to  the  surfaces  acted  on,  and  in  the  case  of  iron 
these  surfaces  are  protected  from  further  action.  The 
methods  used  for  testing  for  electrolysis  described  show  the 
current  flow  in  the  earth,  and  are  devised  for  locating  and 

determining  the  flow  of  these  currents,  this  being  the  ele- 
ment of  the  current  which  produces  electrolysis.  The 

article  also  shows  that  a  number  of  methods  to  prevent  this 
trouble  have  only  specific  and  not  general  application,  and 
the  sphere  of  usefulness  of  each  method  is  carefully 
analyzed,  so  they  will  not  be  misapplied  in  practice. 

Street  railway  managers  have  sought  a  perfect  type  of 

convertible  car  as  eagerly  as  the  old  alchemists  did  the  phil- 

osopher's stone.  There  is  no  doubt  that  all  railway  man- 
agers would  welcome  the  design  of  a  perfect  convertible 

car,  but  the  need  is  particularly  urgent  in  the  case  of  large 
city  roads  where  the  space  taken  by  the  winter  equipment 
in  summer  and  the  summer  equipment  in  winter  forms  a 

very  large  item  of  expense.  This,  with  the  loss  of  interest 

on  the  first  investment  of  apparatus  not  in  use  and  the  in- 
evitable deterioration  which  comes  to  rolling  stock  in  stor- 

age, amounts  to  a  very  much  larger  figure  than  many  who 
have  not  given  attention  to  the  subject  appreciate.  One 

prominent  railway  manager  estimates  the  expense  to  his 
company  of  being  obliged  to  keep  a  double  equipment  in 

stock  as  $500  per  year  per  car;  another  who  is  in  control  of 
one  of  the  largest  systems  in  this  country  is  inclined  to  put 

the  figures  still  higher,  viz. :  at  $700  per  year  per  car.  An- 
other prominent  manager  recently  stated  that  he  has  found 

that  cars  deteriorate  as  rapidly  when  not  in  use  and  in  the 

car  house  as  when  in  service.  At  the  same  time  experi- 
ence has  shown  that  it  is  almost  as  impossible  to  make  the 

public  ride  in  a  closed  car  in  summer  as  it  is  to  try  to  force 
them  to  ride  in  an  open  car  in  winter.  For  this  reason  a 
double  equipment  has  been,  until  recently  certainly,  a 

''Hobson's  choice,"  or  was  generally  thought  to  be,  and 
while  a  few  companies  have  tried  the  use  of  composite  cars, 
these  have  not  proved  generally  popular,  outside  of  a  few 
isolated  cases,  except  on  the  Pacific  coast,  where  the  cli- 

mate is  particularly  favorable  for  them.  We  are  of  the 

opinion,  however,  that  there  is  a  solution  to  the  question  of 
a  convertible  car,  although  it  may  be  a  question  whether 
the  proper  solution  has  yet  been  reached. 
****** 

Convertible  cars  may  be  divided  into  three  classes.  In 
the  first  class  can  be  included  those  which  are  convertible 
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in  name  only,  and  which  consist  of  a  car  with  a  very  low 
window  rail.  These  cars  are  usually  arranged  with  the 

sash  in  two  pieces  so  that  it  can  be  dropped  into  the  side  of 

the  car  when  the  latter  is  "open."  A  disadvantage  of  this 
car  is  that  as  a  center  aisle  is  necessary,  one-fifth  of  the 

seating  capacity  of  the  car  is  lost.  The  officials  of  the  Nas- 
sau Railroad  Company,  of  Brooklyn,  have  attempted  to 

avoid  this  by  the  use  of  the  compartment  car,  with  running 
board,  illustrated  in  our  last  issue.  This  type  of  car  is 
classed  with  the  one  just  mentioned  because  the  sides  are 

permanently  attached  to  the  posts.  It  is  doubtful,  how- 
ever, whether  this  car  fulfils  the  conditions  demanded  or 

that  it  has  proved  to  be  especially  popular  with  the  travel- 
ing public.  In  the  second  class  of  convertible  car  will  be 

included  those  in  which  the  entire  side  can  be  removed  and 

stored  during  summer.  When  used  "closed"  these  cars 
have  a  center  aisle,  but  this  space  may  be  filled  with  seats 
in  summer,  if  desired,  making  through  benches.  There 
are  several  objections  to  this  car,  and  one  of  them  is  the 
necessity  of  practically  rebuilding  the  car  at  least  once  a 
year ;  second,  that  of  storing  the  parts  during  summer,  with 

the  difficulty  of  keeping  them  in  good  condition  for  attach- 
ment later  to  the  posts  ;  and  third,  the  difficulty  of  getting 

good  joints  at  the  ends.  These  objections  have  brought 
out  a  third  type  of  car,  viz.:  that  in  which  the  side  panels 
are  in  sections  and  slide  in  grooves  in  the  posts.  This  car, 

being  self-contained,  can  be  changed  from  one  condition  to 
the  other  in  a  short  space  of  time,  and  this  avoids  the  ne- 

cessity of  storing  any  parts.  Cars  of  this  type  are  familiar 
to  our  readers,  and  while  not  yet  on  the  market  for  any 

great  length  of  time,  promise  possibly  to  answer  the  re- 
quirements. 

The  Future  of  Elevated  Railways 

The  equipment  by  electricity  of  the  Manhattan  and 
Brooklyn  Elevated  Railway  systems  in  New  York  City  is 
practically  determined  upon,  and  it  is  generally  believed 
that  the  principal  contracts  will  be  let  within  a  verv  short 
time.  It  is  superfluous  to  state  that  this  step  has  been 
forced  upon  the  elevated  railway  companies,  and  is  taken 

with  reluctance,  if  not  against  the  real  wishes  of  those  hold- 
ing the  largest  interests  in  the  properties,  the  reason  being 

the  natural  one,  that  large  sums  of  additional  money  must 
be  invested  in  the  properties  in  order  to  bring  about  the 
electrical  equipment,  and  ihat  during  the  transition  period 
of  two  or  three  years  the  gross  and  net  earnings  are  not 
likely  to  suffer. 

There  is  no  help  for  it,  however, — the  step  must  be 
taken,  for  the  earnings  of  the  elevated  railway  companies 
have  fallen  off  frightfully,  particularly  on  Manhattan 
Island,  where  the  surface  railways  are  run  on  broad  gage 

principles  and  3.rc  giving"  2.  greatly  improved  and  highly 
popular  service  to  the  public.  To  those  who  knew  the 

Manhattan  Railway  property  in  its  palmiest  days  five  years 
ago,  its  loss  of  traffic  during  the  last  two  or  three  years,  and 
particularly  during  the  last  six  months,  when  so  many  of 
the  underground  conduit  electric  lines  paralleling  it  have 
gone  into  operation,  is  almost  unbelievable.  The  current 

quarter's  report,  for  example,  shows  that  the  company  is 
not  only  not  earning  its  quarter's  proportion  of  the  mod.- 
erate  4  per  cent  dividend,  with  which  its  stockholders 

have  lately  been  forced  to  be  content,  but  that  it  is  actually 

failing  to  meet  its  quarter's  proportion  of  the  fixed  charges. 
A  comparison  of  this  quarter  with  that  of  the  correspond- 

ing quarter  of  1891  gives  the  following  astonishing  result: 

Quarter  ending  Sept.  30: 1892. 
1898. Gross  receipts  3 ;2,468,73o 

$1,788,613 Operating  expenses  1,294,251 

1,249,003 

Net  earnings  $ 
ii>  174.479 

$539,6io 

Other  income  

35,000 47,500 

Total   $ 

ii, 209,479 

$587,110 

Interest,  taxes,  etc  
681,089 

607,172 

For  stock  surplus 
$528,390 

def.  $20,062 

Moreover,  looking  still  longer  upon  the  dark  side  of  the 
elevated  railway  picture,  it  is  true  that  even  in  these  days  of 
tremendous  energy  in  the  conduct  of  large  enterprises  and 
the  remarkable  results  achieved  by  skill  and  forethought  in 
their  management,  a  railway  company  cannot,  merely  by 
the  fiat  of  its  board  of  directors  or  by  the  rubbing  of  an 

Aladdin's  lamp,  create  in  a  moment  the  immense  amount 
of  steam  and  electrical  equipment  required.  We  are  enter- 

ing upon  a  period  of  great  activity  in  all  industrial  enter- 
prises, and  in  spite  of  the  magnitude  of  our  engineering 

and  manufacturing  establishments,  orders  for  even  a  mod- 
erate amount  of  manufactured  product  must  be  placed 

many  months  in  advance  of  wished  for  delivery.  Avail- 
able power  station  sites,  none  too  numerous  in  any  large 

city,  must  be  determined  upon  and  purchased,  usually  after 

long  negotiations  with  several  owners.  Should  the  Man- 
hattan Company  place  contracts  to-day  for  the  equipment 

of  any  of  its  lines,  we  doubt  if  the  first  car  would  run  over 
that  line  short  of  a  year  or  the  steam  locomotive  be  entirely 
withdrawn  in  less  than  two  years. 

But  there  is  a  brighter  side  to  the  picture.  Elsewhere 
in  this  issue  we  have  set  forth  a  rough  estimate  of  the  effect 
of  the  change  to  electricity  by  the  Manhattan  Company 

upon  its  earning  power — this  as  an  incident  in  an  ex- 
tended discussion  of  the  influence  of  improved  schedule 

speeds  and  more  popular  service  upon  the  earning  power 
of  roads  of  this  character.  From  a  careful  study  and 

analysis  of  the  Manhattan  Company's  gross  receipts  and 
operating  expenses  for  the  year  ending  June  30,  1897,  we 
are  convinced  that  had  the  company  in  that  year  run  the 
same  number  of  trains  on  a  schedule  faster  by  only  two 
miles  an  hour  than  its  then  steam  schedules,  and  had  the 

motive  power  been  electricity,  the  earnings  available  for 

dividends  on  stock,  after  paying  5  per  cent  on  an  esti- 
mated cost  of  electrical  equipment  of  $10,000,000,  would 

have  been  nearly  or  quite  double  what  they  actually  were 

in  that  year— 8.81  per  cent  instead  of  4.45  per  cent.  This 
does  not  mean,  however,  that  the  Manhattan  Company 

could  accomplish  so  favorable  a  result  to-day,  for  the  sur- 
face railway  competition  is,  as  before  stated,  cutting  into 

its  earning  power  greatly,  and  is  taking  from  it  the  major 

portion  of  its  most  profitable  traffic — the  short-distance riding. 

Ten  or  perhaps  fifteen  years  hence,  however,  there  will 
be,  we  believe,  enough  traffic  for  all  the  transportation 
agencies  in  New  York  City.  Surface  railway  cars  will  be 

overcrowded  and  many  of  their  would-be  passengers  will 
return  to  the  elevated,  particularly  if  the  service  given  by 

the  latter  is  up  to  date  and  generous.  The  elevated  will, 

however,  carry  the  long  distance  traffic,  while  the  surfa'ce 
lines  will  obtain  the  short  distance. 
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Conduit  Construction   of  the   Third   Avenue  Railway 

Company,  New  York 

The  announcement  has  been  made  that  the  Third  Ave- 

nue Railway  Company  of  New  York  is  planning  to  intro- 
duce the  electric  conduit  system,  not  only  on  its  Boulevard 

■and  125th  Street  line,  but  upon  all  the  lines  comprised  in 
its  main  line  on  Third  Avenue,  its  125th  Street  and  Am- 

sterdam Avenue  line,  the  system  of  the  Forty-second 
Street,  Manhattanville  and  St.  Nicholas  Avenue  Railway 
and  the  Dry  Dock,  East  Broadway  and  Battery  Railway. 
(  )f  these,  45.16  miles  are  operated  at  present  by  horse,  and 

28.5  miles  by  cable,  and  of  the  cable  railways  mentioned, 
the  main  line  of  the  company  on  Third  Avenue  is  one  of 
the  heaviest  traffic  roads  in  the  city.  The  reasons  for  the 
change  from  cable  to  electricity  were  given  in  the  July 
issue  of  the  Street  Railway  Journal,  and,  as  stated  by 

a  prominent  official  of  the  company,  are  to  secure  pleas- 

railway,  will  be  an  important  one  in  attracting  traffic  in  the 
future.  The  concrete  is  packed  under  and  on  the  inside 
of  this  stringer,  but  not  on  the  outside,  where  broken  stone 
is  used.  This  provides  ample  drainage  and  insures  the 

dryness  of  the  timber. 
The  yokes  are  spaced  5  ft.  apart,  and  are  built  up  of 

three  pieces  riveted  together,  viz.:  a  steel  I  beam  weighing 
105  lbs.,  and  two  cast  iron  side  pieces  weighing  122  lbs. 
each.  The  yokes  rest  on  a  continuous  bed  of  4  ins.  of 

concrete.  The  conduit  between  the  yokes  is  of  solid  con- 
crete. The  wooden  stringer  is  laid  in  30-ft.  lengths,  and  is 

of  selected  yellow  pine,  creosoted  and  planed  to  size.  The 
slot  rail  is  laid  in  30-ft.  lengths,  is  7  ins.  high  and  weighs  66 
lbs.  per  yard.  The  tie  rods  between  track  rail  and  slot  rail 
are  spaced  every  2  ft.  6  ins.,  besides  which  there  are  the 
braces  at  every  yoke,  as  illustrated.  The  track  rail  is  laid 
in  60-ft.  lengths,  is  9  ins.  high,  and  weighs  107  lbs.  per 

yard.    It  is  of  the  Crimmins  section,  similar  to  that  em- 
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FIG.  1. — PLAN  AND  SECTIONS  OF  STANDARD  NEW  CONSTRUCTION.  THIRD  AVENUE  RAILWAY 

anter  service,  as  well  as  a  uniform  system  for  all  the  lines, 
as  the  electrical  equipment  of  the  present  horse  lines  is  a 
manifest  necessity. 

Two  types  of  electric  conduit  construction  will  be  em- 
ployed; that  for  new  construction,  and  that  where  the  old 

cable  conduit  is  to  be  retained.  As  the  cable  railway  on 
125th  Street  and  Tenth  Avenue  was  installed  long  before 
that  on  Third  Avenue,  and  is  now  somewhat  antiquated, 

it  will  be  removed  entirely,  and  the  new  type  of  construc- 
tion will  be  employed  there,  and  the  modified  conduit  will 

be  used  only  on  Third  Avenue.  Fig.  1  shows  a  section 
and  plan  of  the  new  construction  adopted.  As  will  be  seen, 

it  differs  radically  from  anything  which  has  yet  been  in- 
stalled, the  chief  features  of  the  novelty  lying  in  the  carry- 

ing of  the  rails  upon  a  wooden  stringer  5^-  ins.  wide  x  6 
ins.  high.  This  has  been  done  to  secure  an  easy  riding 
track,  and  this  quality,  in  the  opinion  of  the  officials  of  the 

ployed  on  the  Metropolitan  Street  Railway.  Insulator 
boxes  are  located  every  15  ft.  As  shown  in  the  diagram, 
they  are  hung  on  the  slot  rails,  and  can  be  slid  either  way, 

insuring  facility  in  setting.  When  the  structure  is  com- 
pleted they  are  set  in  position.  The  conductor  rail  is  of 

steel,  "T"  in  section  and  weighs  21  lbs.  per  yard. 
[n  installing  the  conduit  a  trench  is  first  dug  35  ins.  deep 

and  the  width  of  the  roadbed.  The  4-in.  concrete  bed  is 
then  laid,  after  which  all  of  the  iron  structure  is  erected 

complete  before  the  concrete  is  installed.  In  building  up 
the  latter  between  the  yokes  sheet  iron  linings  are  used 
between  the  latter  until  the  concrete  is  set.  These  linings, 

which  are  in  two  pieces,  so  that  they  can  be  slid  through 
the  slot,  are  held  in  position  in  the  conduit  by  collapsible 
forms,  which  are  also  slipped  through  the  slot  and  then 

opened  by  a  lever,  pressing  the  lining  in  position  against 
the  yoke.    Two  of  these  are  used  between  every  yoke. 
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The  ducts  for  carrying  the  feeders  are  sometimes  placed 
on  the  inside,  between  the  tracks,  and  sometimes  on  the 
outside.  A  feeder  vault  will  be  located  every  block,  or  260 
ft.,  and  between  each  feeder  vault  will  be  two  cleaning 

FIG.  2.— STANDARD  YOKE,  NEW  CONSTRUCTION 

vaults.  The  manhole  curbs  of  the  cable  vaults  are  kept 
small,  viz.:  20  ins.  x  20  ins. 

The  insulator  employed  is  the  same  as  that  used  on  the 
Metropolitan  Railway,  and  the  method  of  hanging  it  is  the 
same,  except  that  the  Third  Avenue  Railway  Company 
will  fasten  the  insulator  to  the  frames  of  the  insulator 

boxes,  instead  of  to  the  slot  rail.  The  position  of  the  con- 
ductor rails  in  the  conduit  will  be  the  same  as  in  the  Metro- 
politan Street  Railway  construction,  so  that  the  same  cars 

can  run  over  either  construction.  The  same  type  of 
plow  will  also  be  used.  This  has  been  described  in  former 
issues. 

Two  types  of  feeder  ducts  will  be  installed:  the  McRoy, 
for  high  tension  circuits,  and  the  National  cement  line 
tubes,  which  will  be  used  for  the  low  tension  circuits. 

On  the  Third  Avenue  main  line,  where  the  present  con- 
duit will  be  retained,  a  different  type  of  construction  had 

to  be  adopted,  as  the  good  condition  of  this  conduit  and 
the  immense  cost  of  its  installation  were  such  that  the 

will  be  hung  in  the  insulator  boxes  on  hangers,  so  that 
they  can  slide  at  right  angles  to  the  slot  rails.  In  this  way 
the  conductors  can  be  installed  without  interfering  with 
the  cable  operation,  and  when  the  company  changes  over 

from  one  system  to  the  other  the 
conductors,  with  their  insulators, 
can  be  slid  out  to  position  in  the 
conduit.  The  conductors  will  be 

slipped  into  the  conduit  at  the 

present  grip-traps,  and  will  then  be 
carried  along  till  they  are  opposite 

the  proper  insulators. 
A  special  feature  of  the  track 

construction  on  the  main  line  will 

be  the  use  of  a  spring  liner,  illus- 
trated in  Fig.  5,  placed  between  the 

base  of  the  rail  and  its  seat  on  the 

yoke.  The  object  of  this  liner  is  to 
secure  an  easy  riding  track,  and 
this,  it  is  thought,  will  not  only 
prove  attractive  to  passengers, 

but  will  increase  '  the  life  of  the  rolling  stock  and 
rails.     The  traffic  on  this  line  is  continuous  and  heavy, 

FIG. 3.  —SECTION   OF   DUPLEX   CONSTRUCTION    WHERE  TWO 
COMPANIES  OPERATE  OVER  SAME  TRACK 

and  it  is  estimated  that  3600  wheels  pass  over  a  given  spot 

in  twenty-four  hours,  and  that  the  weight  on  each  wheel  is 

FIG.  4.— PLAN  AND  SIDE  ELEVATION  OF  NEW  CONSTRUCTION 

company  wished  to  utilize  it  if  possible.  New  track  rails, 
however,  will  be  laid,  and  provision  must  be  made  for  in- 

stalling conductors  and  insulators.  The  present  height  of 
the  track  rail  is  7  ins.,  and  this  height  has,  of  course,  to  be 
retained  as  there  will  be  no  change  in  the  yokes.  The 
company  will  therefore  put  in  a  7-in.,  104-lb.  Crimmins 
type  of  rail,  and  will  cast  weld  the  joints.  The  present 
pulley  carrying  vaults,  which  are  spaced  every  35  ft.,  will 
be  undisturbed,  and  will  be  used  as  cleaning  vaults.  The 
feeder  vaults  will  be  built  under  both  tracks,  and  will  be  5 
ft.  wide  and  24  ft.  £  in.  long  inside,  from  one  wall  to  the 
other.    They  will  be  located  every  400  ft.    The  insulators 

about  6375  lbs.  The  deflection  of  each  rail  at  the  yoke, 

according  to  the  specifications  issued  to  the  spring  manu- 
facturers, is  not  to  exceed  1-16  in.  when  a  loaded  car 

passes.  The  spring  adopted  is  not  of  the  elliptic  type,  but 
is  so  designed  that  when  the  center  goes  down  the  ends 
rise,  presenting  a  corrugated  surface  of  enormous  strength, 
the  weight  to  compress  which  flat  is  estimated  at  from 
10,000  to  12,000  lbs.    The  springs  are  4  ins.  wide. 

The  rails  on  the  main  line  will  be  cast  welded,  the  Falk 

system  being  used,  and  at  the  special  work  expansion 
joints  will  be  employed.  The  contracts  already  awarded 

are  as  follows:  roadwork,  Naughton  &  Company;  under- 
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ground  feeder  conduits,  J.  T.  McRoy  and  National  Con- 
duit and  Insulation  Company;  rails  and  special  work, 

Lorain  Steel  Company ;  yokes,  manhole  frames  and  covers. 
Pennsylvania  Iron  Works;  bolts,  tie  rods,  etc.,  Sternberg 
&  Company;  drop  forgings,  Wyman  &  Gordon;  creosoted 
timber,  Eppinger  &  Russell;  spring  liners  under  rails, 
Charles  Scott  Spring  Company;  cast  welded  joints,  The 
Ealk  Manufacturing  Company. 

The  system  of  flexible  track  to  be  used  is  the  design  of 
John  H.  Robertson,  superintendent  of  the  company,  who 
has  also  general  charge  of  the  engineering  features  of  the 
new  line.  Mr.  Robertson  is  assisted  in  this  work  by  C.  A. 
Psilander.  The  consulting  engineer  of  the  company  is 
Dr.  Louis  Duncan. 

The  Third  Avenue  Railroad  Company  is  not  only  plan- 
ning the  important  changes  outlined  for  its  track  construc- 
tion and  motive  power,  but  also  will  introduce  improve- 

ments in  rolling  stock.  The  company  has  long  felt  the 
need  of  a  convertible  car  of  a  practicable  type.  While  this 
would  prove  useful  on  nearly  all  roads,  the  need  has  been 
accentuated  in  the  case  of  the  Third  Avenue  Company  by 
certain  local  conditions,  chief  among  which  has  been  the 
large  expense  and  trouble  of  storing  cars.    The  high  cost 

realizes  the  deterioration  to  which  cars  in  storage  are  sub- 
ject. The  company  has  decided,  therefore,  to  try  the  use 

of  the  car  shown  on  page  794,  which  is  practically  a 

FIG.  5. — SPRING  LINER 

convertible  open  and  closed  car,  and  which  has  been  built 
by  the  J.  G.  Brill  Company. 

Owing  to  the  heavy  traffic  on  the  line  and  the  fact  that 
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of  real  estate  in  New  York  compels  the  company  to  use 
car  houses  having  two  floors  and  in  its  Harlem  car  house, 
which  is  the  main  car  house  of  the  company,  the  equipment 
not  in  continuous  use  is  stored  on  the  second  floor,  while 

that  in  regular  service  is  kept  on  the  ground  floor.    If  a 

FIG.  7.— INTERIOR  OF  CAR 

sudden  change  of  temperature  comes  on,  therefore,  it 
takes  the  greater  part  of  a  day  to  change  over  the  type  of 
cars,  so  that  often  the  need  for  the  change  disappears  be- 

fore the  change  itself  can  be  effected.    The  company  also 

the  large  proportion  of  it  is  made  up  of  long  distance 

passengers,  cross  seats  have  been  adopted  instead  of  longi- 
tudinal seats  in  this  new  car,  as  it  is  found  that  the  former 

are  much  more  agreeable  to  long  distance  riders. 
In  order  to  secure  greater  strength  and  depth  of  sill,  a 

special  form  of  side  sill  construction,  designed  by  Mr. 
Robertson,  is  employed.  Each  sill  is  made  double  and 
consists  of  a  channel  and  a  single  angle  iron,  each 

9  ins.  in  height,  spaced  about  i-J  ins.  apart  and 
bolted  together  with  their  flanges  projecting  out- 

ward. The  channel  iron  is  placed  on  the  outside  and 
the  angle  iron  on  the  inside  of  the  car,  and  the  ends 
are  bent  around  so  as  to  form  the  end  sills,  which  are 
thus  continuous  with  the  side  sills.  Inside  the  iron  sills 

there  is  a  supplementary  sill  or  packing  piece  of  wood.  In 
this  the  ash  posts  are  mortised  in  the  usual  manner  and 
held  fast  by  a  toe  bolt  secured  with  a  nut  underneath. 

Two  screws  hold  the  toe  bolt  fast  to  the  post.  On  the  in- 
side of  the  packing  piece  are  pressed  steel  pockets  to  re- 

ceive the  cross  sills.  Double  tie  rods  at  each  go  through 
the  sills  on  both  sides  and  are  secured  by  nuts.  Bolts  and 
nuts  are  always  preferred  for  work  of  this  kind,  as  they  are 
not  only  stronger,  but  can  at  any  time  be  examined  and 
made  secure  if  working  or  straining  of  the  parts  has  taken 

place.  Tn  this  way  a  very  rigid  and  substantial  fram- 
ing is  secured  throughout  the  car.  The  four  cor- 

ner posts  are  reinforced  where  they  are  joined  to  the 
floor  beams.  Where  channel  and  angle  bars  meet  in  the 
center  of  the  ends  of  the  car  under  each  doorway,  they  are 
fastened  together  by  iron  plates  resembling  fish  plates  in 
their  construction.  The  sides  of  the  car  are  straight,  and 
are  sheathed  up  with  narrow  matched  stuff. 
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The  windows  have  a  sash  in  two  pieces  with  metal  stiles. 
The  larger  is  2  ft.  7  ins.  high,  and  the  smaller  one  is  i  ft 
4^  ins.  high.  The  smaller  is  at  the  top,  and  when  both  are 
lowered  they  drop  into  the  wall  of  the  car  entirely  below 
the  window  rail,  which  is  about  2  ft.  above  the  car  floor. 
When  lowered  the  sash  are  entirely  out  of  sight,  and  are 
held  firmly  by  guides  and  springs  at  the  side,  so  that  it  is 
impossible  for  them  to  rattle.  The  opening  is  then  cov- 

ered with  a  tight-fitting  cap  running  the  length  of  the 
window  frame.  The  windows  are  fitted  with  curtains  of 

the  usual  type. 

The  seats  are  of  the  "Walkover"  pattern,  and  were 
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riser.  The  wheels  are  33  ins.  in  diameter,  and  the  trucks 

have  a  4-ft.  wheel  base  with  truck  centers  22  ft.  apart.  The 
motors  are  G.  E.  No.  52,  and  the  trucks  are  the  Brill  No. 

27  G,  or  "Universal."  The  head  lining  of  the  car  is  white 
maple  veneer  decorated,  and  gloss  finish.  The  doors  are 
double  automatic,  and  the  floor  is  covered  with  longi- 

tudinal strips.  The  total  weight  of  the  car  with  motors  is 

36,000  lbs. To  facilitate  the  movement  of  this  car  in  the  storage 
lioors  in  the  shop  the  electrical  terminals  are  brought  to  a 
socket  at  each  corner  post.  Into  this  a  special  trollev  pole 
can  be  fixed,  and  by  means  of  this  pole  connection  is  made 
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manufactured  by  the  Hale  &  Kilburn  Manufacturing  Com- 
pany. They  are  of  a  type  recently  brought  out  by  that 

company,  and  embody  a  number  of  new  features.  All  of 
the  slideways,  etc.,  are  removed  from  the  side  of  the  seat, 
and  are  put  underneath,  enabling  the  seat  cushion  to  be 
carried  out  the  full  width  of  the  frame.  The  seats  are  up- 

holstered in  Pantasote,  which  was  selected  as  the  best  ma- 
terial for  the  service  on  this  road,  as  it  is  very  easily  cleaned 

and  always  presents  a  bright  appearance.    No  hand-poles 

with  overhead  wires,  so  that  the  cars  can  be  moved  about 
under  their  own  motive  power. 

Third  Rail  in  the  B.  &  O.  Tunnel 

The  elaborate  overhead  structure  for  supplying  current 
to  the  electric  locomotives  in  the  tunnel  of  the  Baltimore  & 
Ohio  Railroad  at  Baltimore  will  soon  be  abandoned  and  its 
place  taken  by  the  third  rail.    The  latter  will  be  installed 

FIG.  9.— SIDE  VIEW  OF  CAR,  WHEN  OPEN 

or  straps  for  passengers  are  placed  in  the  car.  but  the  seats 
are  provided  with  a  new  grab-handle,  which  is  one  of  the 
recent  Hale  &  Kilburn  specialties.  This  handle  enables 
passengers  standing  in  the  aisles  to  steady  themselves  with 
less  effort  than  when  they  are  required  to  hold  onto  a  strap 
This  handle  is  clearly  shown  in  the  view  of  the  interior 
given  herewith. 

The  general  dimensions  of  the  car  are  as  follows:  length, 
32  ft.;  width  at  sills,  8  ft.  2  ins.;  length  of  platforms,  4  ft.  6 

ins.    The  step  is        ins.  from  the  rails,  and  has  a  14-in. 

by  the  Safety  Third  Rail  Company  of  New  York,  whose 
system  of  a  sectional  third  rail  will  be  used.  The  line  is 
about  a  mile  in  length,  and  there  will  be  twenty  sections  on 
each  track,  or  forty  sections  in  all.  Each  section  will  be 
controlled  by  a  special  switch  designed  for  this  purpose 
As  will  be  remembered,  by  this  system  only  that  section  of 
track  over  which  the  car  is  being  operated  is  alive,  all 
others  being  cut  out  of  the  circuit.  The  change  was  made, 
it  is  understood,  on  account  of  the  excessive  wear  of  the 
overhead  system. 
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Methods  of  Increasing  Traffic 

BY  W.  BANKS 

Electric  railways,  like  the  steam  roads,  have  found  that 
traffic  will  not  come  by  merely  opening  the  road,  so  it  has 
been  found  necessary  to  have  a  staff  to  cater  for  traffic. 
At  present  the  Toronto  Railway  Company,  with  more 
than  80  miles  of  tracks,  has  only  one  park  under  its  ab- 

solute control,  but  the  beauty  of  that  one  park,  its  fine  lo- 
cation on  the  prettiest  and  healthiest  part  of  Lake  Ontario, 

makes  it  one  of  the  most  attractive  and  pleasant  of  sum- 
mer resorts.  It  is  known  as  Munro  Park,  and  is  a  very 

short  distance  outside  of  the  eastern  city  limits.  By  ar- 
rangements with  the  owners,  the  company  has  access  to 

Victoria  Park,  Long  Branch,  and  other  pleasure  resorts, 
while  the  whole  of  the  many  extensive  and  beautiful  city 
parks  are  all  located  on  the  routes  of  the  company. 

The  summer  traffic  is  limited  to  the  months  of  May, 

June,  July,  August  and  September,  but  fully  five-sixths  of 
it  to  June,  July  and  August.  Owing  to  the  necessary  im- 

provements in  Munro  Park  not  being  quite  finished,  the 
Toronto  Railway  Company  has  been  compelled  to  confine 
its  entertainments  this  last  summer  to  band  concerts  and 

minor  attractions.  All  of  these,  however,  have  been  very 
profitable,  and  the  company  is  already  preparing  for  a 
busy  season  next  year.  This  city  has  an  extensive  water 
front  and  beautiful  island  summer  resort  within  the  city 
limits,  and  it  is  anticipated  that  at  no  distant  date  boat 
trolleys  will  be  placed  in  operation  along  the  water  front 
by  our  company  to  carry  passengers  to  and  from  and 
around  the  island. 

Admission  to  our  park  and  pavilions  being  free,  we  have 

to  look  to  the  passenger  traffic  for  a  return  of  our  expendi- 
ture on  entertainments  in  the  park  and  in  the  grounds  to 

which  we  have  access.  Our  attractions  will  be  of  a  very 
high  class,  and  there  will  not  be  a  single  performance  to 
which  the  most  refined  cannot  come.  We  also  endeavor 

to  avoid  entertainments  deserving  close  attention  for  any 
length  of  time,  our  desire  being  to  amuse  the  groups  of 
picnickers,  none  of  whom  care  to  sit  for  even  half  an  hour 
closely  watching  a  performance.  We  propose  also  trying 
the  experiment  of  giving  financial  aid  to  any  first-class 
entertainment  to  be  given  on  grounds  close  to  our  car 
routes,  and  to  issue  round  trip  tickets  to  include  admission 
to  such  entertainments.  Where  we  give  financial  backing 
our  own  staff  will  sell  tickets  and  control  the  finances.  We 

have,  of  course,  absolutely  no  control  over  the  city  parks, 
but  we  reap  some  benefit  from  traffic  caused  by  a  series  of 
band  concerts  in  these  parks,  for  which  the  city  council 
pays.  The  municipality  is  not  always  the  best  caterer  for 
the  public,  so  we  are  anxious  to  see  a  higher  class  of  con- 

certs, and  the  convenience  of  the  public  better  provided  for 
by  the  erection  of  more  pavilions  and  greater  facilities  for 
obtaining  necessary  refreshments,  cooling  drinks,  etc.  All 
these  details  may  appear  commonplace  to  many  managers, 
but  on  them  a  very  great  deal  of  our  traffic  depends. 

The  private  car  and  moonlight  excursion  traffic  grows 
in  popularity,  and  we  have  done  a  great  deal  to  foster  and 
encourage  it;  our  circulars  have  been  sent  to  every  clergy- 

man, Sunday-school  superintendent,  secretary  of  church 
society,  and  to  all  the  secret,  fraternal,  national,  and  labor 
organizations  in  the  city  and  within  an  area  of  10  miles 
around.  Our  charter  compels  us  to  carry  passengers  from 
any  part  of  the  city  to  any  other  part  at  a  single  fare;  fixes 
the  fare  at  five  cents,  and  also  fixes  the  prices  of  tickets 

bought  in  quantities,  and  requires  us  to  give  workmen's 
tickets  at  the  rate  of  eight  for  a  quarter,  available  during 
certain  hours  in  the  morning  and  evening.  We  have  not, 
therefore,  much  room  for  special  cheap  excursion  rates, 
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yet  we  have  devised  means  for  this  description  of  traffic, 

and  small  or  large  parties  can  'nave  a  percentage  on  a  cer- 
tain class  of  tickets,  while  we  ourselves  run  three  nights 

]  er  week  cheap  excursions  to  Long  Branch. 
Many  of  our  storekeepers  give  street  car  tickets  as 

bonuses  to  their  customers,  and  find  it  a  most  successful 
plan  for  securing  business.  When  a  customer  knows  that 
car  fare  from  and  to  any  part  of.  the  city  can  be  had  at  a 
store,  the  distance  from  such  store  is  no  drawback,  but, 

especially  in  fine  weather,  is  an  added  inducement  to 
patronizing  that  place.  The  storekeepers  get  no  discount 
on  the  tickets  they  buy  for  this  purpose. 

Almost  ali  plans  for  increasing  traffic  touched  on  by 
other  managers,  and  described  in  the  Street  Railway 

Journal,  arc  now,  or  shortly  will  be,  in  vogue  on  the  To- 

ronto Railway  Company's  lines,  except  reduced  prices  for 
lunch,  and  we  are  endeavoring  to  perfect  plans  for  sharing 
in  the  steam  railway  and  steamboat  traffic.  We  have  all 
around  our  city,  villages,  towns  and  cities,  from  which  we 
propose  to  arrange  for  excursions  by  boat  or  rail,  as  the 
case  may  lie.  The  tickets  for  such  excursions  will,  of 
course,  include  our  charges  for  special  cars  to  meet  the 
parties  at  the  wharves  or  depots,  convey  them  to  our  park, 
and  back  in  the  evening,  including  a  trip  around  the  city. 
There  are  immense  possibilities  in  this  traffic,  which  will, 
of  course,  require  a  good  deal  of  hard  work  and  attention 
to  make  a  success.  We  also  propose  arranging  with 
those  railways  in  the  States  which  have  through  booking 

rates  to  Toronto  to  keep  us  posted  on  all  excursions  an- 
nounced for  this  city,  so  that  we  can  arrange  for  special 

trips.  Many  of  these  excursionists  are  often  in  the  city  for 
only  a  few  hours,  and  would  gladly  avail  themselves  of 
cur  cheap,  pleasant  and  speedy  mode  of  seeing  the  sights. 

We  are  putting  ourselves  in  communication  with  excur- 
sion agents  everywhere,  with  a  view  to  developing  this 

traffic. 

Many  star  singers,  actors,  lecturers  and  public  enter- 
tainers visit  Toronto,  and  the  railways  frequently  run  ex- 

cursions from  neighboring  towns  on  the  occasion  of  such 
visits.  The  traffic  thus  brought  in,  we  also  desire  to  handle, 

and  make  arrangements  for  special  cars,  and  for  the  at- 
taching of  our  passage  coupons  to  entertainment  tickets 

or  railway  tickets,  entitling  the  holder  to  ride  on  our  cars 
to  and  from  the  depots  or  steamers.  We  are  always  pre- 

pared to  deal  liberally  with  good  circuses  and  big-  shows 
of  any  kind. 

One  of  the  drawbacks  supposed  to  exist  in  Canada  to 
electric  railway  excursion  traffic  is  the  alleged  long  and 
severe  winter,  popularly  associated  in  the  United  States 

and  Great  Britain  with  this  Dominion.  No  greater  mis- 
take ever  existed  than  that  about  the  Canadian  winter.  Of 

course,  if  a  person  go  north  as  far  as  the  Hudson  Bay 
regions  he  will  enjoy  a  long,  bracing  winter,  but  here  we 
seldom  see  snow  until  December,  and  scarcely  ever  have  a 
heavy  fall  until  after  Christmas,  and  by  the  middle  of  March 

there  is  very  little  of  the  snow  left.  The  "oldest  inhab- 
itant" has  stories  of  long  winters,  but  these  have  evidently 

disappeared  since  the  introduction  of  railways,  ft  is  a  rare 
event  for  the  street  car  traffic  of  this  city  to  be  seriously 
interfered  with  for  more  than  an  hour  or  two  any  winter. 
To  us,  however,  the  winter  brings  no  cessation  in  our 
work  of  catering  for  traffic.  Theatrical  performances, 

concerts,  skating  carnivals,  hockey  matches,  ice-boat 
racing,  curling,  sleighing,  snow-shoe  racing,  and  all  other 
winter  sports,  are  utilized  for  our  benefit.  A  series  of 
matches  for  valuable  prizes  will  be  arranged  during  the 

coming  winter,  always  on  grounds  or  in  rinks  on  our 
routes.  We  contemplate  giving  some  winter  in  our  park 

realistic  plays,  showing  Nansen's  famous  journey  in 
search  of  the  pole,  the  Peary  expedition,  and  from  England 
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we  may  bring  some  genuine  Franklin  relics,  to  be  shown 
in  a  series  of  performances  illustrating  the  last  voyage  of 

that  famous  explorer.  We  also  hope  to  secure  the  pres- 
ence in  the  city  of  the  most  noted  skaters  and  snow-shoe 

racers  of  the  world,  and  intend  to  give  in  our  grounds  "The 
Bells,"  the  play  made  famous  by  Irving,  making  the  sleigh 
ride  a  great  feature.  Then  there  are  the  possibilities  of  the 
Ice  Palace,  with  the  many  attendant  attractions  it  would 
give  opportunities  to  present. 

The  intense  love  of  everything  British,  which  character- 
izes our  people  here,  is  a  valuable  asset  of  the  electric  rail- 

way, for  in  the  winter  it  will  enable  us  to  present  to  the 
present  generation  realistic  exhibitions  of  the  Crimean 

campaign,  securing  for  the  purpose  the  co-operation  of  the 
three  volunteer  regiments  of  the  city,  as  well  as  that  of  the 

permanent  force.  This  will  insure  an  interest  in  the  per- 
formance of  more  than  twenty-five  hundred  men,  and  the 

same  rule  applies  to  all  performances  of  a  military  nature. 
The  British  spirit  of  our  people  induced  us  to  try  and  get 
Piper  Findlater,  of  Dargai  fame,  to  visit  Canada  under  our 
direction.  Should  he  come  here  with  several  of  his  com- 

rades of  the  famous  Gordon  Highlanders  we  can  put  the 

show  in  enclosed  grounds,  and  give  a  round-trip  ticket 
irom  any  part  of  the  city,  including  a  reserved  seat 

on  the  grand  stand,  for  twenty-five  cents,  and  we  have  no 
fear  that  the  numbers  attending  will  be  less  than  twenty- 
five  thousand  daily.  We  can  sell  round-trip  tickets  with 
numbered  reserved  seat  coupons  attached  at  our  offices 
throughout  the  city  until  two  hours  and  a  half  before  each 
performance,  after  that  a  special  man  on  each  car  on  the 

main  routes  will  sell  the  tickets.  This  will  leave  our  regu- 
lar staff  free  to  deal  with  the  ordinary  traffic.  A  similar 

plan  can  be  pursued  in  other  cases  where  large  crowds 
may  be  expected. 

This  is  an  outline  of  the  leading  features  of  the  plans 
adopted  or  in  contemplation  for  the  encouragement  of 
traffic  on  this  road.  There  are  many  other  ideas  constantly 
cropping  up,  but  from  this  it  will  be  seen  that  we  do  not 
propose  laying  out  expensive  racing  grounds  or  bicycle 
tracks.  My  opinion  is  that  we  should  bend  our  own  ener- 

gies to  securing  each  first-class  attraction  as  soon  as  it  is 
in  evidence,  leaving  private  parties  to  speculate  in  grounds 
for  sports.  Of  course,  wherever  such  grounds  are  con- 

venient for  our  cars  we  are  always  ready  to  assist  in  mak- 
ing such  sports  successful. 

We  may  give  our  American  visitors  a  treat  on  an  early 
date  by  showing  on  the  lake  in  front  of  our  park  exactly 
how  Santiago  was  captured.  We  will  have  the  work 
done  under  the  direction  of  a  naval  officer  of  known  ability. 
This  reminds  me  that  the  location  of  Munro  Park  enables 
us  to  present  land  and  water  fetes  with  equal  success.  We 
are  able  to  turn  the  water  front  into  a  fine  amphitheater, 
from  which  ten  to  twenty  thousand  people  can  witness 

"Pinafore,"  "Billie  Taylor,"  or  other  performances  of  a 
naval  character,  and  the  stage  will  be  a  floating  pontoon. 
We  can  reverse  that  order,  and  place  our  audiences  on  the 

pontoon,  with  our  stage  at  the  water's  edge. 
Of  course,  all  descriptions  of  canoe,  boat  and  yacht 

racing  has  our  attention,  with  water  polo,  etc.  With  a 

first-class  shore  for  bathing  purposes,  we  will  derive  reve- 
nue by  providing  the  best  accommodation  for  bathers  at 

nominal  charges. 

I  have  left  myself  little  space  to  speak  of  plans  for  carry- 
ing into  the  city  farm,  dairy  and  garden  produce  to  storage 

warehouses  under  our  own  control.  All  this,  however,  is 
receiving  attention.  I  am  not  at  all  afraid  of  the  horseless 

carriage — auto-car,  or  by  whatever  name  the  much-dis- 
cussed vehicle  may  be  known.  It  seems  to  me  that  the 

vehicle  can  only  be  a  success  when  used  in  connection  with 
electric  cars.    There  are  in  all  large  cities  streets  on  which 

tracks  will  never  be  laid,  although  the  routes  thereon 
would  be  profitable,  and  there  are  others  on  which  it  will 
not  pay  to  lay  tracks,  but  from  which  a  good  deal  of  traffic 
can  be  obtained.  If  the  auto-car  can  be  cheaply  and  neatly 
constructed  and  easily  managed  I  would  use  it  on  such 
routes  as  those  referred  to  as  traffic  feeders  for  the  cars, 
and  I  would  be  prepared  to  convey  one  or  more  persons  by 
these  vehicles  to  church  or  weddings,  or  any  other  place  or 

service,  more  speedily,  cleanly  and  promptly  than  the  liv- 
erymen now  do  such  work. 

In  concluding,  I  am  satisfied  that  the  possibilities  of 
electric  railway  traffic  are  practically  inexhaustible,  and 
that  when  the  traffic  and  entertainment  managers  of  these 
roads  hold  their  next  convention  it  will  be  the  convention 

of  men  standing  at  the  beginning  of  a  great  and  successful 
movement,  such  as  few  other  undertakings  can  expect  to 
attain. 

Theory  of  Reserve  and  Suspense  Accounts 

BY  A.  O.  KITTREDGE,  F.  I.  A. 

If  all  the  items  of  expense  or  cost  of  a  street  railway  or 
other  business  enterprise  could  be  managed  so  as  to  be 
paid  in  the  month,  quarter  or  year  to  which  they  rightfully 
belong,  or  if  the  payment  of  expenses  in  one  fiscal  period 
which  belong  to  another  could  be  avoided,  the  necessity  of 
suspense  accounts  and  of  reserve  accounts  as  well  would 
be  removed.  It  is  impossible,  however,  to  so  adjust  pay- 

ments as  to  bring  into  a  given  period  all  that  belongs  to 
that  period  and  nothing  more.  Hence  arises  the  necessity 
of  reserve  accounts,  on  the  one  hand,  to  accumulate 
amounts  corresponding  to  the  expenses  or  costs  of  various 
kinds  properly  chargeable  to  the  present  fiscal  period 
which  will  be  paid  at  some  future  date,  and  of  suspense 
accounts,  on  the  other  hand,  to  receive  the  charges  for 
expenditures  made  during  the  present  fiscal  period  which 
belong  to  the  operations  of  some  future  time. 

Fiscal  periods  are  of  various  lengths.  Formerly,  as  a 
rule,  they  were  much  longer  than  at  present.  The  tendency 

of  the  day  is  to  contract  or  shorten  the  fiscal  period — in 
other  words,  to  diminish  the  time  between  statements. 
Whereas,  only  a  little  while  ago,  comparatively  speaking, 
a  year  was  the  shortest  unit  of  time  in  business,  and  is  still 
the  common  limit,  to  the  extent,  at  least,  of  public  reports 
in  various  industries,  the  tendency,  so  far  as  accounting 
is  concerned,  is  at  present  to  take  half,  quarter  or  even  a 

twelfth  of  that  period  as  the  unit  or  the  limit  of  time  be- 
tween statements. 

The  highest  form  of  accounting,  in  place  of  yearly,  semi- 
annual or  quarterly  showings,  maintains  a  perpetual  bal- 

ance sheet.  It  makes  the  business  statement  bearing  this 
name  an  integral  part  of  the  bookkeeping  system  and 
keeps  it  up  to  date,  just  as  the  cash  account  is  kept  up  to 
date.  It  shows  profit  and  loss  results  daily,  weekly,  or,  at 
longest,  monthly,  as  circumstances  may  warrant.  In  a 
street  railway  enterprise  a  monthly  showing  is  the  extreme 
that  should  be  tolerated.  In  other  words,  a  month  between 
complete  balance  sheets  is  the  longest  allowable  time.  A 
weekly  showing  can  be  had  just  as  well  as  not,  while  a 
daily  showing  is  attended  with  no  particular  difficulties. 
If  profit  and  loss  showings  and  balance  sheet  statements 

are  thus  to  be  perpetual,  more  especially  is  there  the  neces- 
sity of  introducing  into  the  bookkeeping  system  proper 

reserve  accounts  and  suitable  suspense  accounts.  The  ob- 
ject to  be  attained  is  that  each  day,  week  or  month,  as  the 

case  may  be,  shall  stand  by  itself  correctly  charged  with  the 
expenses,  as  well  as  correctly  credited  with  the  earnings 
belonging  to  it. 
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One  or  two  familiar  illustrations  will  make  this  part  of 
my  argument  entirely  clear.  Suppose,  for  example,  that 
we  are  conducting  our  accounting  system  upon  the  basis 
of  a  monthly  showing  of  profits  and  losses.  If,  in  the 

course  of  our  transactions,  we  pay  in  advance  a  quarter's 
rent  on  some  building  or  warehouse,  or  if  we  pay  our  tele- 

phone bill  quarterly  in  advance,  then  to  protect  the  present 
month  we  must  suspend  so  much  of  this  disbursement  as 
belongs  to  the  two  months  succeeding.  To  charge  the 
whole  of  either  of  these  bills  to  the  present  month  would 
be  to  load  this  month  beyond  its  proper  share. 

The  same  principle  applies  to  all  kinds  of  supplies  and 
materials.  If  we  are  using,  for  example,  one  hundred  tons 
of  coal  per  month,  but  in  a  certain  month,  for  the  purpose 
of  taking  advantage  of  the  season  of  the  year,  or  of  the 
price  of  coal  or  of  low  freight  rates,  we  purchase  one  thou- 

sand tons,  it  certainly  would  be  unfair  to  the  month  in 
which  the  purchase  is  made  to  charge  up  as  an  expense 
the  whole  of  the  thousand  tons  of  coal.  Instead,  we  open 
a  coal  account,  to  which  the  cost  of  the  thousand  tons  is 
carried  and  from  which,  in  turn,  we  charge  to  the  several 
monthly  accounts  whatever  quantity  of  coal  is  consumed 
in  each  of  them. 

It  is  the  usual  rule  to  maintain  material  and  supply  ac- 
counts analogous  to  the  coal  account  above  suggested, 

but  there  are  various  expenditures,  like  rent,  telephone 
charges,  advertising  and  special  outlays  of  various  kinds, 
including,  among  others,  insurance  premiums,  which  are 
always  demanded  in  advance,  for  which  no  regular  account 
is  provided  and  which  are  likely  to  be  charged  into 
monthly  expenses  unless  a  special  suspense  account  is 
opened  to  receive  the  amounts.  Just  what  the  suspense 
accounts  should  be  in  any  given  business  depends  so  much 
upon  the  nature  of  the  business  itself  and  the  customs  of 
the  community  in  which  it  is  conducted  that  it  is  hard  to 
cite  examples  by  way  of  illustration  that  would  apply 
everywhere.  The  suspense  accounts  of  any  two  given 
street  railway  enterprises  would  not  be  exactly  alike. 

A  suspense  account  usually  carries  a  debit  balance.  As 
a  rule,  it  represents  an  expense  belonging  to  some  future 
period,  which  has  been  paid  in  the  current  period.  There 
are  various  exceptions  to  this,  however.  For  example,  I 
know  of  at  least  one  street  railway  company  which  sells 
tickets  in  various  quantities  at  graded  rates,  and  therefore 

has  a  considerable  income  on  passenger  account  some- 
what in  advance  of  actual  service  rendered.  It  is  the  rule 

with  this  company  to  pass  all  its  ticket  receipts  to  the  credit 

of  a  special  suspense  account  and  to  debit  out  of  this  ac- 
count daily  amounts,  corresponding  to  the  tickets  taken  up 

by  the  conductors,  which  are  carried  to  the  credit  of  pas- 
senger earnings. 

Reserve  accounts  in  character  are  just  the  reverse  of 

suspense  accounts.  Certain  expenses  belong  to  the  busi- 
ness of  the  present  month  which  cannot  be  discharged  in 

cash  the  present  month,  nor  yet  are  they  evidenced  by  in- 
voices, bills  and  the  like.  To  charge  this  month  therefore 

with  what  fairly  belongs  to  it,  certain  sums  must  be  carried 
into  the  current  expense  account  for  which  there  is  no 

contra  account  to  be  credited,  save  only  as  a  reserve  ac- 
count for  the  item  is  opened  up.  In  other  words,  expenses 

must  be  properly  pro  rated  to  the  months,  letting  the  pay- 
ments fall  where  they  will. 

Take  it  in  the  case  of  taxes.  One  twelfth  of  the  annual 

taxes  that  a  street  railway  company  must  pay  is  an  expense 
belonging  to  each  month  in  the  year.  But  the  taxes  are 

paid  annually — not  monthly.  A  reserve  account  for  taxes, 
therefore,  is  to  be  opened  up.  The  debit  of  one-twelfth  the 
annual  amount  is  to  be  charged  into  the  expenses  of  each 
month,  while  the  taxes  reserve  account,  gets  the  corre- 

sponding credit.    In  turn,  when  the  time  to  pay  the  (axes 
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arrives,  the  taxes  reserve  account  is  debited  for  the 

amount,  thus  taking  up  what  has  been  set  aside  for  the 

purpose. Interest  on  bonded  indebtedness,  for  example,  is  a 
charge,  a  twelfth  of  the  annual  amount  of  which  properly 
falls  to  each  month.  The  business  of  the  railway  company 
each  month  must  show  an  earning  larger  than  its  current 
expenses,  with  the  pro  rata  of  interest  on  bonds  and  taxes 
included,  in  order  to  insure  a  dividend  on  its  stock.  A 
reserve  account  for  interest  on  bonds,  therefore,  is  opened, 
to  which  an  amount  is  credited  each  month  equal  to  one- 
twelfth  of  the  annual  charge.  When  interest  day  arrives 
the  interest  reserve  account  is  debited  with  the  check 
that  is  drawn  for  the  payment  of  the  interest. 

There  are  other  reserve  accounts  that  should  be  main- 
tained by  street  railways,  besides  those  like  taxes  and  inter- 

est, which  are  an  immediate  lien  upon  the  cash  in  the  treas- 
ury. The  wear  and  tear  upon  rails  and  roadbed,  power 

plant  and  cars,  as  well  as  upon  all  kinds  of  equipment,  are 
costs  that  must  be  provided  for  out  of  earnings  before  divi- 

dends can  be  rightfully  paid.  Maintenance  is  something 
which  every  street  railway  manager  has  learned  to  face. 
He  also  comprehends  the  meaning  of  depreciation.  He 
knows  that  however  well  sustained  are  the  repairs  to  road- 

bed, rails,  machinery,  cars  and  general  equipment,  still 
th  ere  is  a  depreciation  in  value  constantly  in  progress.  Not 
only  does  the  entire  equipment  constantly  diminish  in 
value  by  age,  but  it  is  ever  threatened  with  new  and  im- 

proved forms  which  may  supersede  it  before  it  has  reached 
half  its  theoretical  age.  As  a  prudent  man,  therefore,  he 
looks  over  all  the  facilities  and  appliances  which  the  road  is 

using,  and  says,  "It  will  cost  so  much  per  year  to  keep  this 
property  in  proper  repair."  This  conclusion  reached,  the 
application  of  it  is  that  one-twelfth  of  this  amount,  what- 

ever it  is,  is  of  the  nature  of  an  expense  to  be  charged  each 
month  into  the  costs  for  that  month.  To  charge  it  into  the 
costs  means  to  credit  the  reserve  account  of  corresponding 
name.  Then  the  expenditure  for  the  repairs  can  be  made 
whenever  convenient. 

Again,  the  manager  says  to  himself,  "We  are  not  safe 
in  counting  on  longer  than  so  many  years'  life  for  all  this 
equipment.  In  that  time  it  will  have  either  run  down  to 
such  an  extent  as  to  make  a  replacement  in  kind  absolutely 
necessary,  or  else  it  will  have  been  superseded  by  some- 

thing of  a  different  character."  This  conclusion  reached, 
the  course  for  the  accountant  becomes  plain.  If  the  life  of 
the  entire  equipment  be  fixed  at  twenty  years,  for  example, 
then  one-twentieth  of  the  entire  value  must  be  written  off 

as  an  expense  each  year.  That  is  to  say,  one-twelfth  of 
this  one-twentieth  must  be  charged  as  an  expense  each 
month.  To  charge  into  monthly  expenses  this  amount 
there  must  be  opened  a  reserve  account  of  corresponding 

name  and  character.  It  may  be  called  reserve  for  re- 
placement or  reserve  for  depreciation,  or  by  other  name, 

as  the  taste  of  the  management  may  be.  The  expense  or 
loss  from  depreciation  goes  on  constantly,  and  the  expense 
of  wear  and  tear  is  also  a  constant  quantity.  They  must 

be  charged  up  regularly  without  regard  to  the  time  when 
money  is  spent  to  offset  them. 

Bridges,  culverts,  roadways,  tracks,  etc.,  have  to  be  re- 
paired, but  such  work  cannot  be  done  advantageously  at 

all  seasons  of  the  year.  It  would  be  foolish  in  our  North- 
ern climates  at  least  to  undertake  to  replace  rails  and  re- 

build culverts  between  the  first  of  December  and  the  first 
of  March,  but  the  wear  and  tear  upon  the  roadbed  and 

equipment  in  general  in  the  months  in  which  no  repairs 
can  be  made  and  no  replacements  advantageously  under- 

taken are  just  as  great  as  in  the  summer  months,  when 

this  work  can  be  carried  on  economically  and  expedi- 
tiously.   This,  then,  is  the  argument  for  the  charge  for 
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repairs  and  renewals  month  by  month.  It  is  fair  to  the 

property  and  permits  the  expenditures  to  be  made  when- 
ever the  season  favors. 

Again  it  is  inexpedient,  in  view  of  certain  financial  con- 
ditions that  occasionally  prevail,  for  very  large  outlays  for 

maintenance,  replacements,  etc.,  to  be  made  at  certain 
dates.  This,  however,  is  no  reason  why  the  company 
should  not  set  aside,  month  by  month,  a  proper  pro  rata  to 
be  expended  in  lump  whenever  conditions  become  more 

favorable.  Depreciation  of  property  and  wear  out  of  prop- 
erty are  constant  expenses,  and  therefore  should  be 

charged  for  every  month  irrespective  of  any  other  condi- 
tion. 

Every  transportation  enterprise  is  subject  to  emergen- 
cies, such  as  accidents,  damage  claims,  destruction  of  prop- 
erty, etc.  Against  some  of  these  contingencies  an  insur- 
ance is  possible.  Against  the  others  the  company  must 

insure  itself.  A  reserve  account,  therefore,  which  shall 

accumulate  an  amount  for  emergency  expenditures,  is  de- 
sirable. A  monthly  debit  of  the  amount  required  as  deter- 

mined by  past  experience  should  be  included  in  expenses, 

the  credit  being  carried  to  "Reserve  for  Emergencies." 
Then  when  the  expenses  of  the  accident  come  to  be  paid 
they  are  charged  to  this  account. 

The  expenses  of  a  street  railway  company,  in  the  light 
of  the  foregoing,  are  made  up,  month  by  month,  somewhat 
as  follows:  First,  the  direct  charges  under  the  head  of 
transportation,  as,  for  example,  the  cost  of  operating  the 
power  plant  and  the  cost  of  the  car  service.  Next  the  gen- 

eral expenses,  a  portion  of  which  may  be  described  as  ad- 
ministrative. These  include  salaries  of  general  officers 

and  clerks,  printing,  stationery,  general  legal  expenses, 
rents,  insurance,  etc.  Then  come  the  allowance  for  de- 

preciation of  way  and  of  structures  and  equipment,  the  pro- 
vision for  an  emergency  fund,  the  provision  for  taxes  and 

the  provision  for  interest  on  funded  and  floating  debt. 

Finally,  there  is  the  proper  pro  rata  from  the  suspense  ac- 
counts, to  which  attention  has  been  directed  above. 

The  common  objection  urged  against  reserve  accounts  is 

that  charging  into  monthly  expenses  an  allowance  for  main- 
tenance, an  allowance  for  depreciation,  an  allowance  for 

emergencies,  etc.,  will  reduce  the  current  net  earnings  to 

such  an  extent  as  to  make  a  very  poor  showing.  This  argu- 
ment is  very  frequently  heard,  and  by  some  it  would  seem 

to  be  accepted  as  conclusive,  but  it  contains  within  itself  its 
own  refutation.  The  truth  should  be  told  regardless  of  all 
considerations  whatsoever;  while  we  may  be  able  to  fool 
ourselves  and  the  public  for  a  little  while,  we  cannot  expect 
to  fool  ourselves,  much  less  the  public,  for  an  indefinite 
period.  Equipment  will  wear  out  and  must  be  replaced 
whether  we  provide  for  it  or  not.  Accidents  will  occur 
and  their  expense  must  be  borne  whether  we  have  set  aside 
something  in  advance  for  them  or  not. 

Conservative  and  prudent  management  provides  for  all 

these  things  in  advance,  or  rather  day  by  day,  as  the  enter- 

prise is  conducted.  Reckless  management  says,  "Let  the 

future  take  care  of  itself.''  Those  stockholders  who  buy 
lor  permanent  investment  favor  proper  provision  for  all 
these  different  items,  while  those  stockholders  who  buy  on 
speculation,  with  the  expectation  of  selling  out  as  soon  as 
a  rise  in  price  can  be  secured  by  the  declaration  of  a  liberal 
dividend,  are  naturally  opposed  to  all  allowances  for  a 
future  contingency. 

Another  argument  sometimes  advanced  against  some  of 
the  reserve  accounts  here  suggested  is  that  the  amounts 
are  really  offset  by  items  of  another  character  or  by 
amounts  on  the  opposite  side  of  the  account.  This  state- 

ment when  examined  is  frequently  found  to  include  among 
offsetting  items  the  suspense  amounts  described  above. 
The  answer  to  this  is  that  every  tub  should  stand  on  its 
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own  bottom,  and  that  even  though  the  amounts,  debit  and 
credit,  should  by  chance  offset  each  other  to  a  dollar,  still 
it  were  better  to  have  charged  the  one  and  credited  the 
ether  and  thus  to  have  demonstrated  their  agreement  than 
to  have  guessed  at  it.  However,  in  truth,  these  two  classes 
of  items  never  exactly  balance.  Sometimes  one  is  greatly 
in  excess,  and  sometimes  the  other.  By  some  systems  of. 
management  the  amount  of  one  class  of  items  will  be  very 
large,  while  at  the  hands  of  other  managers  the  reverse  will 

be  the  case,  and  this  is  true  even  where  all  general  condi- 
tions are  substantially  the  same.  The  accountant  is  only 

the  historian  of  the  enterprise,  and  as  historian  he  should 
aim  to  learn  all  the  facts  and  to  record  them  in  their  proper 
classes. 

Theoretically,  there  can  be  no  objections  raised  to  the 

employment  of  proper  suspense  accounts  and  proper  re- 
serve accounts.  Every  accountant  and  every  progressive 

business  man  will  acknowledge  not  only  the  utility  but  the 
practical  necessity  of  such  devices.  But  it  will  be  urged,  in 
various  individual  cases,  that  the  enterprise  in  hand  will 
not  stand  the  charges  to  expense  which  form  the  credits  to 
the  reserve  accounts;  that  a  given  road,  for  example,  is  not 
yet  sufficiently  developed  to  have  the  rule  so  rigidly  applied, 
and  that  upon  this  plan  a  showing  could  not  be  made 
nearly  good  enough  to  satisfy  stockholders.  Such  pleas 
are  not  arguments.  To  avoid  proper  charges  to  expense 

for  the  sake  of  a  good  showing  savors  too  much  of  dishon- 
est management  to  be  a  pleasant  suggestion. 

In  the  convention  of  the  Street  Railway  Accountants  at 
Boston  a  few  weeks  since  some  one  casually  asked  about 

"depreciation"  accounts.  One  or  two  of  the  foremost  ac- 
countants in  the  convention  at  once  indicated  that  they 

were  maintaining  depreciation  accounts — in  other  words, 
that  they  were  setting  aside  reserves  against  depreciation 
of  property.  The  majority  of  the  convention,  however,  as 
it  appeared  to  an  outsider,  treated  the  suggestion  as  a  huge 

joke.  Several  exclaimed:  "We  are  not  ready  for  such  re- 
finements." But  such  refinements  in  accounting,  if  re- 

serves for  depreciation  are  to  be  called  refinements,  are 
fast  becoming  a  necessity,  and  it  will  not  be  very  long,  if  I 
correctly  read  the  signs  of  the  times,  before  every  board  of 
street  railway  directors  will  order  a  proper  charge  into 

each  month's  expenses  to  offset  depreciation,  to  prepare 
for  emergencies,  and  perhaps  even  for  sinking  funds  for 
the  redemption  of  the  bonded  debt.  It  only  requires  a  little 
more  information  and  a  little  more  familiarity  with  the 

subject  to  show  every  street  railway  stockholder  that  noth- 
ing short  of  this  general  course  is  safe  to  follow. 

The  Citizens'  Street  Railway  Company,  of  Detroit, 
Mich.,  has  been  much  troubled  with  counterfeit  tickets, 

36,000  of  which  are  said  to  have  been  made  from  plates 

prepared  by  a  journeyman  engraver  residing  in  Chicago. 
Attention  was  first  called  to  the  deception  by  some  of  the 

counters  in  the  company's  office,  who  noticed  that  some 
of  the  tickets  stained  their  fingers  yellow.  Several  con- 

ductors have  been  arrested  on  the  charge  of  receiving  and 

passing  the  tickets,  and  one  was  recently  convicted.  The 

engraver  and  printer  have  also  been  apprehended. 

The  Ashland  (Ky.)  &  Catlettsburg  Street  Railway  Com- 

pany gave  a  novel  entertainment  recently  at  its  pleasure 

resort,  Clyffside  Park.  It  consisted  of  a  realistic  repro- 
duction on  the  lake  of  the  capture  of  Ponce  Bay,  Porto 

Rico.  The  chief  actor  on  the  American  side  was  a  model 

of  the  "Gloucester,"  which,  after  considerable  firing, 

captured  and  blew  up  the  Spanish  gunboats  and  the  Span- 
ish forts. .  About  5000  spectators  were  present. 
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The  Value  of  a  Child's  Life 

What  treatises,  what  essays,  what  poems  might  not  be 
written  upon  such  a  subject  ? 

But  we  have  to  deal  here  simply  with  the  question  of  the 
pecuniary  value  of  the  life  of  a  child,  of  either  sex,  to  its 
next  of  kin,  who,  in  the  vast  majority  of  cases,  are  its 

parents. 
The  question  is  a  practical  one  to  stockholders,  officers 

and  counsel  of  the  street  railway,  and  perhaps  more  nearly 
affects  their  business  interests  than  it  does  the  business  in- 

terests of  corporations  engaged  in  any  other  business.  Ac- 
cidents resulting  in  the  death  of  children  in  the  crowded 

tenement  districts  of  the  large  cities,  where  streets  and 
avenues  form  playgrounds  and  are  traversed  by  cars,  are 
constantly  occurring,  and  are  inevitable.  A  claim  is  made 
in  almost  every  such  case,  and,  except  in  those  where  the 

company  and  its  servants  are  clearly  not  at  fault,  the  ques- 

tion of  the  pecuniary  value  of  the  child's  life  is  an  issue  to 
be  determined  upon  the  settlement  or  the  trial  of  the  case. 

In  1896,  in  the  March  number  of  the  Journal,  the  pro- 
priety of  six-cent  verdicts  in  death  cases  generally  is  dis- 

cussed. The  cause  of  action,  as  there  pointed  out,  is  wholly 
statutory,  and  the  statute  in  almost  all  of  the  states  provides 

only  for  the  recovery  of  damages  for  the  "pecuniary  loss." 
Juries,  however,  and,  judging  from  the  decisions  and  opin- 

ions of  many  of  our  courts,  even  the  Appellate  tribunals 
themselves,  have  come  to  look  upon  the  damages  awarded 
as  something  in  the  nature  of  a  punishment,  thus  stretching 

the  clear  meaning  and  intent  of  the  statute  and  all  the  care- 
fully considered  decisions  under  it. 

That  children  are  an  expense,  rather  than  a  pecuniary 
benefit  (except  in  the  rarest  instances)  during  the  greater 
portion  of  their  minority,  is  a  fact  that  must  be  universally 

admitted.  But  the  plaintiff's  counsel  in  the  accident  case 
argues  that  the  chances  are  that  this  expense  incurred  in 

nourishing,  protecting  and  educating  the  youngster— "-boy 
or  girl — will  be  more  than  repaid  to  the  parents  by  the 
pecuniary  benefit  they  will  receive  in  their  advancing  years, 
and  it  is  left  to  the  common  sense  of  the  jury  to  determine 
the  probabilities. 

In  some  of  the  states  they  are  left  practically  unre- 
stricted, and  $5,000  verdicts  have  been  sustained,  but  in 

New  York,  where  an  intermediate  Appellate  tribunal  is 
the  final  tribunal  to  pass  upon  the  question  as  to  whether 
the  verdict  is  excessive,  the  highest  court  in  the  onlv  case 
where  a  $5,000  verdict  for  an  infant  has  been  brought  to 
their  attention,  very  pointedly  imply  that  the  intermediate 
appellate  tribunal  erred  in  supposing  that  they  were  with- 

out power  to  set  aside  the  verdict,  and  they  should  have 
done  so.  In  that  case  the  child  was  a  girl  six  years  old; 
an  only  child;  bright,  intelligent  and  healthy;  the  daughter 
of  a  market  gardener.  fHoughkirk  vs.  D.  &  H.  L.  R.  R. 
Co.,  92  N.  Y.,  219.) 

The  average  verdict  for  a  child's  death  in  the  twenty 
cases  reviewed  by  the  Court  of  Appeals  of  New  York  is 

$2,000,  the  highest  being  $5,000,  and  the  lowest  $120.  Ver- 
dicts for  six  cents  damages  in  the  case  of  the  death  of  a 

child  have  been  not  infrequently  sustained  by  the  courts. 

*  Communications  relating  to  this  department  may  be  addressed  to  the 
Editors,  Johnston  Building,  30  Broad  Street,  New  York. 

The  adverse  comment  that  has  been  caused  by  a  recent 
decision  of  the  Supreme  Court  of  New  Jersey,  in  the  case 

of  Graham,  administrator,  vs.  Consolidated  Traction  Com- 

pany, seems  unwarranted.  There,  the  plaintiff's  intestate, 
a  boy  four  years  old,  was  run  over  by  the  cars  of  the  de- 

fendant, and  the  case  came  on  to  be  tried  September,  1896, 
and  a  verdict  was  rendered  for  the  plaintiff  for  $5,000. 

The  Appellate  Court  directed  that  the  verdict  be  set  aside 

"as  absurdly  excessive,"  and  that  a  new  trial  be  had,  unless 
the  plaintiff  consented  to  have  the  verdict  reduced  to 

$1,000. It  certainly  is  self-evident  that  the  Jersey  court  is  grossly 
inconsistent,  for,  if  its  reasoning  be  correct,  and  there 

seems  much  in  it  which  is  compatible  with  human  expe- 
rience, then  the  reduced  verdict  of  $1,000,  which  it  pro- 

vided for  on  the  first  appeal,  is  as  absurd  and  unjustifiable 
as  one  of  $5,000. 

How  does  it  stand  in  the  mouth  of  the  Appellate  tribunal 

to  say  that  children  are  in  ninety-nine  cases  out  of  a  hun- 
dred an  expense  and  not  a  pecuniary  benefit;  that,  there- 

fore, the  valuation  of  $5,000  upon  a  four-year-old  child's 
life  is  excessive,  and  then  to  say  that  they  are  able  to  de- 

termine that  it  is  worth  about  $1,000.  Consistency, 

coupled  with  a  requisite  amount  of  courage  and  a  total 
freedom  from  any  lurking  idea  that  damages  in  death 
cases  are  to  be  viewed  as  punitive,  should  have  led  them  to 
announce  the  logical  result  of  their  premises,  to  wit:  that 
the  only  verdict  sustainable  in  the  premises  is  one  for  six 
cents. 

The  plaintiff  chose  the  alternative  of  a  new  trial,  and  in 
October,  1897,  secured  a  second  verdict  for  $5,000. 

In  deciding  a  motion  for  a  new  trial,  Judge  Gummere, 
after  citing  Chief  Justice  Beadsley,  in  Paulmier  vs.  Railroad 

Co.  (34  N.  J.  Law,  158),  says:  "Children  are  more  often 
an  expense  than  a  pecuniary  benefit  to  the  father.  If,  at 

the  father's  death,  an  account  were  stated  showing  on  the 
one  side  the  moneys  expended  by  him  in  the  education, 
maintenance  and  support  of  the  child,  and,  on  the  other 
side,  the  moneys  received  by  the  father  from  his  child,  in 
a  majority  of  every  100  cases  the  moneys  expended  for  the 
benefit  of  the  child  would  be  found  to  be  far  in  excess  of 
the  amount  received  from  him.  And  yet,  on  the  theory 

upon  which  this  verdict  is  based,  the  larger  a  man's  family 
is,  the  more  likely  is  he  to  die  rich.  In  the  present  case,  if 
the  father  of  the  decedent  had  a  reasonable  expectation  of 
being  benefited  in  dollars  and  cents  to  the  extent  of  $5,000 
by  the  continuance  of  the  life  of  his  deceased  child,  a 
family  of  ten  sons  would  justify  the  assumption  that  at  his 
death  he  would  be  better  off  by  $50,000  than  he  would  be 
if  he  had  never  had  issue.  The  mere  statement  of  such  an 

assumption  makes  its  absurdity  apparent." 
He,  therefore,  sets  the  verdict  aside  as  "palpably  and 

grossly  excessive." Even  should  the  reasoning  of  the  Jersey  court  finally 
obtain,  and  verdicts  for  six  cents  in  the  case  of  the  death 

of  children  become  the  rule,  there  still  would  be  room  for 

exceptions. 

For  example,  a  widow  in  humble  circumstances,  with 

one  or  two  boys,  however  young,  naturally  looks,  and  gen- 
erallv  finds,  that  in  the  end  they  become  her  support.  So, 
some  children,  who  show  great  genius  in  music  or  in  art, 

may  with  reasonable  expectation  be  looked  upon  as  the 
future  and  even  present  support  of  their  immediate  family. 

The  legislatures  in  one  or  two  of  the  states  have  passed 

acts  which  prevent  six-cent  verdicts  in  death  cases  by  pro- 
viding for  a  minimum  verdict  of  $500  or  $750.  There  the 

theory  apparently  is  that  some  sum  should  he  awarded,  if 
merely  as  deterrent  or  punitive  damages. 
Many  a  counsel  for  a  defendant  railroad  company  is 

afraid  of  exciting  the  prejudices  of  a  jury  by  talking  to 
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them  plainly  of  the  insignificant  pecuniary  value  to  a 

parent  of  a  child's  life.  As  a  matter  of  policy  they  abstain, 
but  it  is  a  very  grave  question  as  to  whether  the  more 
courageous  course  is  not  the  better  one,  and  would  not  in 
the  end  accomplish  better  results,  both  generally  and  in  the 
special  case.  H. 

  

A  Novel  Index  of  Negligence  Law 

The  recent  work*  of  T.  F.  Hamilton,  of  the  New  York 
bar,  is  worthy  of  mention,  for  it  is  unique.  It  is  not  a 

digest  of  the  law.  It  is  certainly  not  a  text-book,  and,  un- 
less we  call  it  an  index  (which  hardly  describes  it)  we  must 

borrow  a  whole  clause  from  its  title  to  give  it  a  name.  It 

is  a  classification  of  cases  "according  to  the  facts."  It  is  a 
labor  saver  for  the  attorney,  the  counsel,  and  the  loss  ad- 

juster, who  is  desirous  of  finding  what  cases  have  been 
decided  in  the  State  of  New  York  in  which  the  fads  are 
similar  to  those  in  the  case  under  his  consideration. 

The  six  thousand  cases  decided  in  the  state,  after  being 
tagged,  and  with  not  more  than  four  or  five  words  on  the 
tag  for  each  case,  have  been  arranged  according  to  a  very 
definite  system,  and  within  the  compass  of  less  than  500 

pages  of  large,  clear  and  well-spaced  type.  This  method  of 
arrangement,  so  far  as  we  know,  has  never  been  attempted 
in  a  work  treating  of  any  class  of  cases,  and  the  big  field 
offered  by  the  negligence  cases  in  the  State  of  New  York 
is  one  peculiarly  adapted  for  this  sort  of  treatment. 

Let  us  assume  that  an  accident  has  happened  through 

alleged  negligence  at  a  draw-bridge.  It  would  involve  a 
very  considerable  amount  of  reading  through  the  fine  print 
of  many  columns  in  the  digests  to  be  able  to  say  that  the 
searcher  had  a  list  of  all  the  cases  where  accidents  had  hap- 

pened at  draw-bridges,  but  Mr.  Hamilton  enables  the 

searcher  to  look  under  the  heading  "Highways,"  and  then 
under  the  sub-heading  "Bridges,"  and  there  find  the  eight 
cases  in  this  state,  and  presumably  the  only  cases  decided 
prior  to  Jan.  1,  1898,  where  the  courts  have  passed  upon 

the  facts  involving  negligence  at  a  draw-bridge,  and  he  is 
further  able  to  see  at  a  glance  in  which  of  the  eight  there 
was  negligence  in  leaving  the  draw  open  and  in  which  the 
negligence  consisted  in  other  facts,  such  as  the  catching  of 
a  foot  in  closing  the  draw,  or  other  like  mishap.  If  he 
wishes  to  learn  more  and  to  discover  what  legal  questions 
were  passed  upon  he  must  go  to  his  library  for  the  reports. 

One  excellent  result  of  this  mode  of  classification  is  that 

all  the  appeals  of  each  case  are  to  be  found  in  one  place. 
The  work  purports  also  to  give  citations  to  all  the  cases 

where  any  particular  case  has  been  criticised,  modified  or 

followed,  and  the  work  would  be  more  useful  if  this  prom- 
ise were  fulfilled,  but  its  bulk  would  be  much  increased. 

Mr.  Hamilton  is  also  somewhat  inconsistent  in  including 
actions  for  ejectment  from  railroad  trains  and  street  cars 

among  negligence  cases,  and  is  guilty  of  a  double  incon- 
sistency in  that,  while  he  gives  us  a  few  under  that  heading, 

he  does  not  include  all  which  have  been  decided  in  this 
state. 

We  notice,  too,  that  each  case  is  cited  but  once,  whereas 
many  of  the  cases  would,  appropriately,  find  their  place 
under  more  than  one  of  the  headings. 

But  a  careful  examination  of  the  work  cannot  fail  to  im- 
press the  reader  with  its  utility,  as  well  as  with  the  fact  that 

it  is  unique.  The  book  is  one  which  is  sure  to  grow 
more  valuable  as  the  practitioner  becomes  more  and 

more  familiar  with  the  author's  method  of  arrangement. 
Typographically  the  work  is  excellent.  H. 

"Hamilton's  New  York  Negligence  Cases,  Classified  according  to  the Facts.    By  T.  F.  Hamilton.    Remick,  Schilling  &  Co.    New  York,  1898. 

CHARTERS,  ORDINANCES,  FRANCHISES,  ETC. 

INDIANA.— Highways — Presumption  of  Dedication — Use  by 
Owner — Public  Improvements — Petition — Sufficiency  of  Ordi- 
nance. 

1.  Such  user  as  amounts  to  an  easement  and  establishment  of 

right  by  prescription  is  sufficient  to  raise  a  presumption  of  dedi- 
cation or  condemnation,  as  between  the  fee  owner  and  the  public. 

2.  In  an  action  to  enjoin  a  town  from  paving  a  street  on  the 
ground  that  it  was  the  private  property  of  a  railroad,  it  appeared 
that  the  land  had  been  used  by  the  public  continuously  for  thirty 
years,  and  that  the  public  had  accepted  it  to  a  definite  width  as 
a  public  highway,  and  the  town  authorities  had  ditched,  graded, 
and  c»red  for  it  in  the  same  manner  and  to  the  same  extent  as 
for  other  streets  of  the  town.  Residences  had  been  erected  in  the 
village  with  reference  to  it,  and  a  livery  barn  had  for  years  been 
maintained  near  it,  with  its  only  entrance  from  this  street,  all 
without  objection  from  the  railroad  company.  Held,  that  these 
facts  raised  a  presumption  of  dedication  to  the  public  use. 

3.  The  owner's  participation  in  the  use  of  a  highway,  con- 
structed by  him,  in  a  manner  not  inconsistent  with  the  public  use, 

will  not  defeat  a  presumption  of  dedication. 
4.  One  who  relies  on  his  disability  to  resist  adverse  user,  to 

defeat  a  presumption  of  dedication  to  the  public  use  as  a  high- 
way, must  show  such  disability. 

5.  The  fact  that  during  a  part  of  the  adverse  user  the  owner 
of  the  land  was  out  of  possession,  and  the  property  was  held 
by  a  tenant  under  a  lease  from  him,  will  not  defeat  a  presumption 
of  ancient  dedication  to  the  public  use. 

6.  A  town  board  has  the  right  to  order  a  street  paved,  by  a 
two-thirds  vote  of  the  board;  and  a  petition  of  property  owners, 
requesting  such  pavement,  is  not  necessary  to  jurisdiction. 

7.  A  recital,  in  an  ordinance  directing  the  construction  of  a 
public  improvement,  that  it  was  passed  by  a  two-thirds  vote,  is 
conclusive  of  the  fact  stated,  on  a  collateral  attack. 

8.  An  ordinance  providing  for  the  construction  of  improve- 
ments on  certain  streets  described  one  of  them  as  "Railroad 

Street."  Prior  thereto,  an  ordinance  had  been  passed  naming 
the  street  connecting  two  other  streets  in  the  village  as  ̂ Rail- 

road Street."  No  other  street  connected  the  two  named  streets. 
Held,  that  the  description  of  the  street  was  sufficient. — (Pittsburgh, 
C.  C.  &  St.  L.  Ry.  Co.  v.  Town  of  Crownpoint  et  al.,  50  N.  E. 
Rep.  741. 

NEW  YORK. — Witness — Examination — Impeachment. 
Where  a  witness  who  has  testified  positively  to  a  material  fact 

concerning  which  the  evidence  is  conflicting  is  discredited  upon 
his  cross-examination,  which  tends  to  show  that  he  was  coached 
as  to  his  testimony,  the  exclusion,  of  questions  on  the  redirect 
which  seek  to  elicit  a  full  account  of  the  circumstances  relating 
to  the  alleged  coaching  constitutes  reversible  error. — (Marsullo  v. 
Metropolitan  St.  Ry.  Co.,  52  N.  Y.  Suppl.  286.) 

LIABILITY  FOR  NEGLIGENCE 

ILLINOIS. — Injury  to  Child  on  Track— Evidence. 
Plaintiff,  a  boy  between  four  and  five  years  of  age,  and  another 

boy,  when  first  seen  by  defendant's  gripman,  at  the  distance  of 
about  150  ft.,  while  the  car,  approaching  from  the  east,  was  run- 

ning at  the  rate  of  about  10  miles  an  hour,  were  standing  in  the 
street,  2  or  3  ft.  from  the  curbstone,  which  was  about  12  ft.  south 
of  the  east-bound  cable  track.  When  the  grip  car  was  about  30  ft. 

away,  plaintiff's  companion  started  to  run  north,  across  the  street, 
and  when  he  had  gone  about  15  ft.  plaintiff  started  to  run  across, 
directly  in  front  of  the  approaching  car.  The  gripman  shouted 
at  each  when  they  started,  and  applied  the  brake,  and  reversed  the 
lever  when  the  first  boy  started,  but  could  not  stop  in  time  to  save 
plaintiff,  who  was  struck  and  injured  by  the  car.  Held,  that  a 
verdict  for  defendant  was  properly  directed. — (Rack  v.  Chicago 
City  Ry.  Co.,  50  N.  E.  Rep.,  668.) 
LOUISIANA.— Collision— Evidence. 
1.  In  an  action  for  damages  received  from  a  collision  between 

a  cart  and  a  street  car,  moving  side  by  side  in  the  same  course, 
with  a  short  space  between  them  (one  cannot  strike  the  other  if 
each  remains  in  its  direction),  it  being  evident  that  the  car  did 
not  turn,  but  that  the  cart  was  turned  so  that  it  struck  the  side  of 
the  car,  the  presumption  of  negligence  was  not  against  the  street 
car. 

2.  To  recover  it  was  incumbent  upon  the  plaintiff  to  prove  that 
the  collision  was  caused  by  the  negligent  acts  of  the  defendant. 
On  the  contrary  it  appears  that  it  proceeded  from  the  incautious 
act  of  the  driver  in  pulling  his  horse  to  the  left. 
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3.  Held,  that  the  injury  was  not  caused  by  defendant's  negli- gence, and  that  there  is  no  ground  for  deciding  that  the  unanimous 
verdict  of  the  jury  and  the  judgment  of  the  court  pronounced 
thereon  were  erroneous. — (Rombach  v.  Crescent  City  R.  Co.,  23 
So.  Rep.,  604.) 
LOUISIANA.— Collision  with  Electric  Car. 
The  proof  disclosing  that  the  driver  of  a  small  pleasure  wagon 

had  halted  his  team  within  a  few  feet  of  a  street  electric  car  track  at 
the  intersection  of  Carrollton  avenue  and  Canal  street,  in  the  city 
of  New  Orleans,  to  wait  for  a  steam  train  and  an  electric  street  car 
to  pass,  and  suddenly  put  his  horse  and  wagon  in  motion  for  the 
purpose  of  crossing  the  track,  in  front  of  another  electric  car, 
which  was  rapidly  approaching,  and  only  a  short  distance  away 
and  within  easy  open  view,  held,  that  the  street  car  company,  its 
agents  and  employees,  are  not  guilty  of  culpable  negligence  which 
renders  the  defendant  liable  for  the  damages  resulting  from  a 
collison  betwen  the  car  and  wagon. — (Hemmingway  vs.  New  Or- 

leans C.  &  L.  R.  Co.,  23  So.  Rep.,  952.) 
MINNESOTA.- — Injury  to  Passenger — Damages — Expert  Evi- 

dence. 
1.  Evidence  considered,  and  held  that  it  supports  the  verdict, 

and  that  the  damages  awarded  are  not  so  excessive  as  to  justify 
the  conclusion  that  they  were  given  under  the  influence  of  passion 
or  prejudice. 

2.  A  medical  expert  gave  an  opinion  in  this  case,  and,  on  his 
cross-examination,  testified  that  his  opinion  was  based  entirely 
upon  his  examination  of  the  plaintiff,  and  what  was  elicited  dur- 

ing the  examination  from  her.  Held,  on  the  evidence,  that  the 
trial  court  did  not  err  in  refusing  to  strike  out  his  opinion. — (Ful- 
more  v.  St.  Paul  City  Ry.  Co.,  75  N.  W.  Rep.,  589.) 
MISSOURI.  —  Damages — Personal  Injuries — Appeal — Pre- 

sumptions. 
1.  The  value  of  medical  treatment  necessitated  by  a  personal 

injury,  but  for  which  no  charge  was  made,  is  not  an  element  of 
recovery  for  the  wrong. 

2.  Where  the  jury  was  instructed  to  consider  an  improper  item 
in  awarding  damages  to  plaintiff  for  a  personal  injury,  their  verdict 
for  him  is  presumed  to  have  included  it. — (Morris  v.  Grand  Ave. 
Ry.  Co.,  46  S.  W.  Rep.,  170.) 
NEW  YORK. — 1.  Expert  Evidence — Propriety  of  Questions. 
At  the  trial  of  an  action  to  recover  damages  for  personal  in- 

juries, an  expert  medical  witness  for  the  plaintiff  was  asked,  in  ref- 
erence to  an  attack  of  illness  experienced  by  the  plaintiff  in  the 

court  room,  and  observed  by  the  witness:  "From  your  examina- 
tion of  the  plaintiff,  and  the  facts  stated  and  testified  to  here,  what 

do  you  say  was  the  cause  of  that?"  To  this  question  defendant's 
counsel  objected  "as  incompetent  and  immaterial;  no  proper 
foundation  laid  for  the  question,  and  not  a  subject  of  opinion." 
The  objection  was  overruled,  and  defendant  excepted.  Held,  that 
as  the  question  was  based  in  part  on  what  other  witnesses  had 
testified  to,  instead  of  being  put  in  hypothetical  form,  it  was  im- 
proper. 

2.  Same — Sufficiency  of  Objection. 
Held,  further,  that  the  objection  was  sufficiently  specific  to  call 

attention  to  the  viciousness  of  the  question. — (McGuire  v.  Brook- 
lyn Heights  R.  Co.,  51  N.  Y.  Suppl.,  1075.) 

NEW  YORK. — Injury  to  Passenger — Instructions. 
At  the  trial  of  an  action  to  recover  damages  for  personal  in- 

juries resulting  in  the  death  of  the  plaintiff's  intestate,  and  occa- 
sioned bv  the  sudden  starting  of  a  car  while  he  was  attempting 

to  board  it,  and  in  which  the  controlling  issue  was  whether  in 
fact  the  car  had  previously  come  to  a  standstill,  so  as  to  constitute 

an  invitation  to  him  to  board  it,  the  judge's  charge  failed  to  call 
this  question  to  the  attention  of  the  jury;  and  the  defendant's 
counsel  requested  the  court  to  say  to  the  jury  that,  if  they  be- 

lieved that  the  car  did  not  come  to  a  complete  stop,  their  verdict 
should  be  for  the  defendant.  Held,  while  the  request  was  some- 

what indefinite  as  to  time  and  place,  it  was  sufficient  to  inform 

the  court  as  to  the  point,  and  that  the  judge's  refusal'  to  charge 
substantially  as  requested  was  error.  Patterson  J.,  dissenting. — 
(Savage  v.  Third  Ave.  R.  Co.,  51  N.  Y.  Suppl.  1066.) 
NEW  YORK— Imputed  Negl  igence — Accident  at  Crossing. 
The  fact  that  a  woman  who  is  riding  in  a  carriage  at  the  in- 

vitation and  as  the  guest  of  the  driver,  a  competent  and  sober 
man,  warns  him  of  danger  just  before  they  reach  a  railway  track, 
does  not  constitute  such  an  assumption  of  authority  or  control  as 
to  impute  to  her  liability  for  his  negligence,  which  contributes  to 
an  accident  resulting  in  injury  to  her.— (Bergold  v.  Nassau  Elec- 

tric R.  Co.,  52  N.  Y.  Suppl.  11.) 
NEW  YORK.— Action  for  Causing  Death— Pecuniary  Loss- 

Excessive  Verdict — Rule  of  Damages. 
1.  Under  Code  Civ.  Proc,  sec.  1904,  providing  that  the  damages 

awarded  may  be  such  a  sum  as  the  jury  believes  will  fairly  compen- 
sate the  person  for  whose  benefit  the  action  is  brought  for  pecu- 

niary injuries  resulting  from  decedent's  death,  a  verdict  of  $800  for 
the  negligent  killing  of  a'  woman  about  70  years  of  age,  who  was 
supported  by  her  children,  but  who  was  in  fair  health,  and  rendered 
assistance  to  her  daughter,  with  whom  she  lived,  is  not  so  ex- 

cessive as  to  justify  interference  with  it. 
2.  Same. — The  rule  of  damages  in  actions  for  causing  death  has 

not  been  changed  by  reason  of  the  fact  that  the  $5,000  limitation 
has  been  abolished  by  the  constitution.— (Phalen  vs.  Rochester  Ry. 
Co.,  52  N.  Y.  Suppl.,  836.) 
NEW  YORK.— Collision— Degree  of  Care  Required. 
In  an  action  by  the  driver  of  a  truck  to  recover  damages  from 

a  surface  railroad  company  for  personal  injuries  resulting  from  a 
collision  between  the  truck  and  one  of  defendant's  cars,  the  judge 
charged,  in  substance,  that,  upon  the  questions  of  negligence  and 
contributory  negligence,  both  parties  were  bound  to  exercise  that 
degree  of  care  which  a  person  of  ordinary  experience  and  pru- 

dence should  have  exercised  to  avoid  the  collision,  "because  the 
same  degree  of  care  must  be  exercised  by  one  as  by  the  other.'' Held,  no  error. — (Seagriff  v.  Brooklyn  Heights  R.  Co.,  52  N.  Y. 
Suppl.  236.) 
NEW  YORK— Right  of  Way. 
1.  As  between  a  trolley  car  running  on  a  city  street,  and  the 

driver  of  a  wagon  crossing  its  tracks  in  the  line  of  an  intersecting 
street,  the  former  has  no  superior  right  of  way. 

2.  Juror — Competency — Waiver  of  Objections. 
By  failing  to  challenge  a  juror,  a  party  not  only  waives  any 

objection  to  his  competency,  but  also  any  objection  to  the  rulings 
of  the  court  on  his  examination. 

3.  Same — Examination. 
A  question  put  to  a  juror,  upon  his  examination  before  being 

sworn,  which  involves  propositions  of  law,  as  to  which  a  fair  and 
competent  juror  might  well  be  ignorant,  and  which,  without  ex- 

planation, even  an  educated  layman  might  not  clearly  comprehend, 

is  properly  excluded  by  the  court. — (O'Rourke  vs.  Yonkers  R. Co.,  52  N.  Y.  Suppl..  706.) 
NEW  YORK— Rights  of  Vehicles. 
1.  The  rights  of  drivers  of  vehicles  and  of  cable  cars  upon  a  city 

street  are  reciprocal,  and  the  gripman  of  a  cable  car  is  bound  to  use 
as  much  diligence  to  avoid  running  into  a  vehicle  that  is  crossing 
its  track  as  the  driver  of  the  vehicle  is  to  avoid  running  into  a 
cable  car  which  may  cross  its  path. 

2.  Same — Crossing  Track. 
The  driver  of  a  vehicle  in  a  city  street  has  the  right  to  cross  the 

track  of  a  cable  car,  when  there  is  a  reasonable  opportunity  to  do 
so,  even  though  it  requires  the  cable  car  to  slacken  its  speed  in 
order  that  it  may  not  upset  his  vehicle. — (Kennedy  vs.  Third  Ave 
R.  Co.,  52  N.  Y.  Suppl.,  552.) 

NEW  YORK.— Appeal— Verdict  Against  Evidence. 
1.  A  verdict  is  not  to  be  set  aside  as  against  the  evidence  merely 

because  there  is  an  absence  of  proof  to  corroborate  the  personal 
statements  of  the  prevailing  party,  where  his  failure  to  furnish  such 
corroboration  may  be  and  is  readily  accounted  for. 

2.  Injury  to  Passenger — Contributory  Negligence. 
If  a  passenger  on  a  crowded  surface  car  occupies  a  seat  provided 

for  the  purpose,  on  the  front  platform,  and  yields  it  to  another  pas- 
senger, the  fact  that  thereafter  he  continues  standing  on  the  plat- 

form is  not  of  itself  negligence,  unless  he  knows  or  ought  to  know 
that  he  is  in  a  position  of  danger,  from  which  he  could  escape  by 
going  inside  the  car,  and  has  an  opportunity  to  do  so. 

3.  Damages — Excessive  Verdict. 
In  an  action  to  recover  damages  for  an  injury,  due  to  defendant's 

alleged  negligence,  resulting  in  a  sprain  or  partial  dislocation  of 
the  plaintiff's  left  wrist  joint,  it  appeared  that  he  was  a  waiter,  on small  daily  wages,  and  the  permanency  of  the  injury,  which  had 
largely  disappeared,  and  the  seriousness  of  pains  in  his  back,  to 
which  he  testified,  were  not  very  clearly  established.  Held,  that  a 
verdict  for  $1,100  was  excessive.— (Still  vs.  Nassau  Elec.  R.  Co  52 N.  Y.  Suppl.,  975.) 

NEW  YORK. — Injury  to  Passengers. 
Where  the  construction  and  method  of  propulsion  of  a  surface 

car  are  such  as  to  involve  a  serious  jerk  in  starting,  a  jury  would 
be  warranted  in  inferring  want  of  ordinary  care  in  its  operation, 
from  the  fact  that  a  woman  passenger  was  thrown  to  the  floor  and 
injured  through  the  starting  of  the  car  before  she  was  able  to 
reach  a  seat. — (Dochtermann  vs.  Brooklyn  Heights  R  Co  K2 

N.  Y.  Suppl.,  1051.)  "  J 
NEW  YORK.— Attorney's  Lien. 
Code  Civ.  Proc,  sec.  66,  giving  an  attorney  a  lien  on  his  client's cause  of  action  which  cannot  be  affected  by  any  settlement  between 

the  parties  before  or  after  judgment,  includes  an  unassignable 
cause  of  action  for  a  tort— (Astraud  vs.  Brooklyn  Heights  R  Co 53  N.  Y.  Suppl.,  294.) 
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NEW  YORK.— Accident  to  Car— Refusal  to  Transfer— Dam- 
ages. 

If  a  surface  railroad  company  undertakes  with  a  passenger,  who 
pays  his  fare,  to  convey  him  with  reasonable  speed  to  his  destina- 

tion, and  the  car  breaks  down  on  the  way,  and  the  company  refuses 
to  transfer  him  to  another  car  without  payment  of  another  fare, 
his  cause  of  action  for  resulting  damages  at  once  arises,  and  he 
cannot,  by  attempting  to  transfer  himself  to  another  car,  and  re- 

sisting his  expulsion  therefrom  by  the  conductor,  in  accordance 
with  the  company's  rules,  subject  the  company  to  any  further 
liability.— (Taylor  vs.  Nassau  Electric  R.  Co.,  53  N.  Y.  Suppl.,  5.) 
NEW  YORK. — Injury  to  Person  on  Street — Contributory  Neg- 

ligence. 
If,  in  an  aciion  for  damages  for  personal  injuries  received  by  a 

decedent  in  a  collision  with  a  trolley  car,  there  is  some  evidence, 
growing  out  of  the  facts  and  circumstances  of  the  case,  and  out  of 
the  presumption  that  the  decedent  would  not  intentionally  drive 
in  front  of  a  near  and  swiftly  approaching  car,  which  might  justify 
reasonably  minded  men  in  differing  as  to  the  presence  or  absence 
of  contributory  negligence,  the  question  should  be  submitted  to 
the  jury. 

2.  Same — Duty  to  Look  and  Listen. 
The  necessity  of  looking  and  listening  before  attempting  to  cross 

the  tracks  of  a  steam  railroad  does  not  apply  in  the  case  of  a  street 
surface  railroad,  where  both  parties  are  making  use  of  the  high- 

way, and  where  the  crossing  is  made  at  the  intersection  of  streets. 
In  that  case  both  parties  are  required  to  use  such  care  as  ordinarily 
prudent  men  would  use  under  the  circumstances. 

3.  Death  by  Wrongful  Act — Damages. 
Upon  the  question  of  the  amount  of  damages  sustained  by  the 

widow  and  next  of  kin  of  a  decedent  through  his  death  by  wrong- 
ful act,  evidence  of  his  profits  from  a  temporary  partnership,  doing 

work  under  public  contracts  secured  by  competitive  bidding,  and 
involving  the  use  of  capital,  and  his  part  in  the  operations  of  which 
is  not  shown,  is  too  speculative,  and  is  accordingly  incompetent. — 
(Read  vs.  Brooklyn  Heights  R.  Co.,  53  N.  Y.  Suppl.,  209.) 
NEW  YORK.— Nonsuit— Question  for  Jury. 
If,  in  an  action  by  a  passenger  to  recover  damages  from  a  sur- 

face railway  company  for  personal  injuries  sustained  by  the  plain- 
tiff through  the  alleged  negligence  of  the  defendant  in  suddenly 

starting  a  car  while  the  plaintiff  was  leaving  it,  the  plaintiff  testifies 
positively  that,  when  he  was  stepping  from  the  car,  it  had,  for  that 
purpose,  been  brought  to  a  full  stop,  and  was  then  suddenly 

started,  a  motion  for  a  nonsuit,  made  at  the  close  of  the  plaintiff's 
case,  is  properly  denied. — (Freeman  vs.  Consolidated  Traction  Co., 
53  N.  Y.  Suppl.,  410.) 
NEW  JERSEY. — Damages — Excessive  Verdict. 
In  suits  to  recover  for  personal  injuries  or  for  death  by  wrong- 

ful acts,  a  verdict  which  is  grossly  excessive  will  be  set  aside  with- 
out regard  to  the  number  of  times  the  case  has  previously  been 

tried.- — (Consolidated  Traction  Co.  vs.  Graham,  40  Atl.  Rep.,  773.) 
PENNSYLVANIA.— Contributory  Negligence— Collision. 
Plaintiff,  driving  at  night  on  a  city  street,  saw,  when  50  feet  from 

the  track,  a  heavily  loaded  street  car  approaching  on  a  down 
grade;  and  when  his  horse  was  about  to  step  on  the  track,  on 
which  he  drove  it  without  quickening  its  pace,  he  saw  that  the  car, 
which  was  going  very  slowly,  was  quite  near;  but  he  thought  he 
could  get  away,  and  that  the  car  would  be  stopped.  Held,  guilty 
of  contributory  negligence. — (Smith  vs.  Electric  Traction  Co.,  40 
Atl.  Rep.,  966.) 
PENNSYLVANIA.— Construction— Accident  to  Child  on 

Track — Evidence. 
1.  A  street  railway  company,  in  obeying  the  direction  of  the 

township  supervisors  to  lay  its  tracks  below  the  surface,  so  that 
they  would  be  on  a  level  therewith  after  the  change  of  grade  they 
intended  to  make,  does  not  violate  its  duty  to  conform  to  the 
grade  of  the  road  in  laying  its  tracks. 

2.  Evidence  merely  that  a  child,  standing  5  ft.  to  the  side 
of  -the  street-car  tracks  when  the  front  of  a  car  passed,  got  under 
the  rear  wheels,  and  was  killed,  or,  as  another  child  testified,  that 
she  took  a  step  forward,  and  "the  street  car  pulled  her  down," 
does  not  show  that  the  accident  was  caused  by  the  tracks  being 
8  ins.  below  the  street  surface,  or  by  that  and  a  low  mound 
of  earth,  2  ft.  outside  the  tracks,  caused  by  the  earth  being  dis- 

placed by  heavy  wagons.— (Miller  et  ux.  v.  Lebanon  &  A.  St. 
Ry.  Co. 
TEXAS. — Implied  Negligence — Question  for  Jury — Diligence — 

Instruction— Contributory  Negligence— Weight  of  Evidence— Re- 
fusal to  Charge. 

1.  Where  a  statute  or  ordinance  does  not  require  it,  there  is  no 
implied  negligence  in  a  failure  to  sound  the  gong  or  bell  of  a 
street  car  while  persons  are  on  or  near  the  track,  to  warn  them  of 
its  approach. 

2.  Whether  failure  to  sound  the  gong  or  bell  of  a  street  car  prior 
to  a  collision  is  negligence,  is  for  the  jury,  in  an  action  for  result- 

ing damages. 
3.  It  is  the  duty  of  one  passing  over  a  street  railway  track  to 

exercise  diligence  to  ascertain  if  a  car  is  approaching,  as  well  as 
•aution  to  avoid  a  collision. 

4.  A  charge  that  if  plaintiff  negligently  failed  to  listen  for  de- 
fendant's approaching  street  car  at  a  time  and  place  where  he  col- 

lided with  it,  where  an  ordinarily  prudent  person  would  have 
looked  and  listened,  and  discovered  it  in  time  to  avoid  the  injury, 
and  his  failure  contributed  thereto,  he  is  guilty  of  contributory 
negligence,  but  leaving  the  jury  to  determine  his  negligence,  was 
improperly  refused,  where  there  was  evidence  of  such  conduct. 

5.  In  an  action  for  an  injury  by  collision  with  a  street  car,  the 
charge  that  it  was  plaintiff's  duty  to  use  greater  diligence  if  his 
senses  of  hearing  and  seeing  were  impaired  goes  to  the  weight  of 
the  evidence. 

6.  An  instruction  not  warranted  by  the  evidence  is  properly  re- 
fused.— (Citizens'  Ry.  Co.  v.  Holmes,  46  S.  W.  Rep.,  116.) 

UTAH. — Injury  to  Person  in  Street — Contributory  Negligence 
— Question  for  Court — Care  Required. 

1.  B.,  at  the  middle  of  a  block  in  a  city,  attempted  to  cross  the 
street,  having  two  railroad  tracks  thereon,  the  street  running  east 
and  west.  When  he  started  to  cross,  he  looked  for  a  westbound 
car,  but  not  for  an  eastbound  car.  The  westbound  car  approached, 

and  stopped,  and  B.  told  the  conductor  to  "Go  on,"  and  stepped behind  that  car  across  the  space  between  the  tracks,  on  to  the  next 
track,  and  was  struck  by  an  eastbound  car,  and  knocked  down. 
There  is  evidence  to  show  that,  after  the  car  which  struck  B.  was 
brought  to  a  stop,  it  was  again  started,  and  moved  a  foot  or  two, 
thereby  injuring  B.'s  foot.  The  motorman  of  the  car  upon  discov- 

ering B.'s  perilous  condition,  did  all  he  could  to  stop  the  car, 
which  was  running  at  a  low  rate  of  speed.  In  an  action  brought 
by  B.  against  the  street  car  company  for  personal  injuries  received 
at  the  time  of  the  occurrence,  held,  that  B.  was  not  entitled  to 
recover  for  any  injuries  sustained  by  his  first  collision  with  the 
car;  that,  if  he  had  any  right  of  recovery,  it  was  for  injuries  which 
he  received,  if  any,  after  the  car  had  come  in  the  first  instance  to  a 
full  stop;  that  it  was  error  for  the  court  to  refuse  to  charge  the 
jury  that  the  plaintiff  could  not  recover  for  any  injury  sustained 
by  him  prior  to  the  time  when  the  car  was  first  brought  to  a  full 
stop  after  the  collision. 

2.  Where,  in  an  action  for  personal  injuries,  alleged  to  have 
been  caused  through  negligence,  the  facts  shown  by  the  evidence 
are  such  that  all  reasonable  men  must  draw  the  same  conclusion 
from  them,  the  question  of  negligence  becomes  one  of  law  for  the 
court. 

3.  A  person,  in  crossing  a  street  having  street  car  tracks  thereon, 
is  bound  to  exercise  the  same  degree  of  care  which  it  is  incumbent 
upon  the  railroad  company  to  exercise. — (Burgess  vs.  Salt  Lake 
City  R.  Co.,  S3  Pac.  Rep.,  1013.) 

■  

Important  Boiler  Contract 

The  Stirling  Company  has  just  closed  an  important  contract 
with  the  William  Cramp  &  Sons  Ship  &  Engine  Building  Com- 

pany which  is  of  particular  interest  just  at  the  present  time.  It 

has  acquired  all  of  the  Cramp  Company's  rights,  patents,  etc.,  in 
water  tube  boilers  for  marine  purposes,  and  is  to  manufacture  all 
of  such  boilers  that  the  Cramp  Company  may  require  for  a  period 
of  ten  years.  Some  idea  of  the  importance  of  the  negotiations 
may  be  formed  from  the  fact  that  the  first  order  for  boilers  for  a 
Russian  battleship  and  cruiser  represents  40,000  h.p. 
The  Niclausse  boiler,  which  will  be  used  in  the  equipment  of 

the  Russian  vessels,  has  been  standardized  by  the  French  and 
Italian  navies  and  is  being  installed  in  all  of  the  battleships  and 
cruisers  now  being  built  in  this  country  and  France  for  the  Rus- 

sian Government.  The  advantages  that  the  boiler  offers  over  the 
old  Scotch  form  of  boiler  which  has  hitherto  been  used  almost  ex- 

clusively are  safety,  economy,  and  finally,  great  saving  in  weight. 
That  this  last  very  important  object  is  accomplished  in  the  con- 

struction of  the  Niclausse  boiler  is  demonstrated  by  the  fact  that 
Niclausse  boilers  required  for  a  battleship  weigh  no  less  than  350 
tons  less  than  boilers  of  the  Scotch  type  to  develop  the  same 

power. The  sales  of  Stirling  boilers  continue  heavy,  a  gain  of  over  150 
per  cent  in  excess  of  the  corresponding  period  of  last  year  being 
shown.  The  shops  of  the  company  at  Barberton,  O.,  which  were 
doubled  in  the  spring,  will  now  be  again  enlarged  to  provide  for 
the  large  volume  of  business  which  is  confidently  expected  in  the 
marine  field  with  the  development  and  growth  of  the  shipping  in- 

terests of  the  country. 
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Railway  Men  in  the  Late  War 

The  part  taken  during  the  late  war  by  electrical  engineers  and 
railway  men  was  a  particularly  prominent  one,  and  deserves  more 
than  passing  mention.  A  number  of  those  who  volunteered  their 
services  were  graduates  of  the  national  academies  at  West  Point 
and  Annapolis.  Many  of  these  were  occupying  positions  of  great 
responsibility  at  the  time  of  the  breaking  out  of  the  war,  and  theiv 
enlistment  involved  very  considerable  sacrifices  of  a  personal  and 
pecuniary  character;  nevertheless  the  unanimity  with  which  they 
offered  to  defend  the  nation  must  always  be  a  source  of  pride  not 
only  to  all  graduates  of  these  academies  but  to  the  nation  as  well. 
Many  of  the  others  who  volunteered  their  services  had  formerly 
been  connected  with  the  State  militia  or  naval  militia  bodies,  while 
others  had  no  previous  military  training,  but  their  electrical  and 
mechanical  knowledge  served  the  Government  in  good  stead  in 
the  engineering  operations  involved  in  the  coast  defense  and  in 

Col.  Griffin's  engineering  brigade.  Service  in  the  latter  appealed 
particularly  to  electrical  engineers. 

The  war  brought  sorrow  to  many  homes,  and  among  those  who 
volunteered  from  the  electric  railway  industry  there  were  a  num- 

ber of  deaths,  including  those  of  Lieuts.  William  Tiffany  and 
Clarence  G.  Davenport. 

It  would  be  impossible  to  give  the  names  in  the  Street  Rail- 
way Journal  of  all  those  who  volunteered  and  fought  for  love  of 

their  country  during  the  last  summer,  and  who  were  well-known 
figures  in  the  electric  railway  industry.  It  is  the  intention  of  this 
article  to  mention  a  few  only  of  those  who  can  be  classed  in  this 
number. 

One  representative  street  railway  manager  to  enter  the  army  at 
the  breaking  out  of  the  war  was  Gen.  Bancroft,  first  vice-president 
of  the  Boston  Elevated  Railway  Company.  Gen.  Bancroft  at  the 
opening  of  hostilities  was  summoned  by  the  Governor  of  Massa- 

chusetts as  one  of  his  military  advisers,  and  later  was  placed  in 
command  of  the  State  forces  stationed  along  the  Massachusetts 
coast,  with  headquarters  at  Marblehead.  He  was  appointed  Brig 
adier  General  of  the  United  States  Volunteers  by  President  Mc- 
Kinky  on   May  27,  and  was  assigned  to  the   Seventh  Corpf 

(Lee's),  which  was  sta- 
tioned at  Jacksonville. 

Fla.  By  the  corps  com- 
mander he  was  assigned 

to  the  Second  Division 

(Arnold's)  and  placed  in command  of  the  Second 
Brigade,  composed  of 
the  First  Wisconsin,  the 
Fiftieth  Iowa  and  the 
Fourth  Illinois.  Later, 
the  Fourth  Illinois  was 
transferred  to  the  Third 
place  to  Gen.  Bancroft. 
Division  and  the  Ninth 
Illinois  assigned  in  its 
The  corps  was  not  or- 

dered on  foreign  ser- 
vice, but  he  remained  in 

camp  until  the  President 
ordered  hostilities  to 
cease,  when  he  resigned. 
While  in  the  army  Gen. 
Bancroft  labored  to 

make  his  brigade  effi- 
cient, rising  habitually 

at  4:30  o'clock  A.  M and  devoting  m  a  n  y 
hours  daily  to  the  drill, 
discipline  and  sanitary 
condition  of  his  brigade. 
Having  left  an  engross- 

ing business  at  some  per- 
sonal sacrifice  to  enter  the  army,  he  hurried  back  as  soon  as  the 

war  was  over  to  resume  his  duties  with  the  Boston  Elevated  Rail- 
way Company,  and  was  at  his  desk  the  morning  after  his  return. 

To  Col.  Eugene  Griffin  must  be  given  the  principal  credit  for 
the  establishment  of  the  brigade  of  volunteer  engineers  authorized 
by  President  McKinley  soon  after  the  outbreak  of  the  war.  He 
not  only  was  one  of  the  first  to  advocate  the  plan  and  urge  the 
importance  of  it  before  Congress,  securing  its  passage,  but  also 
through  personal  efforts  assisted  largely  in  the  recruiting  of  the 
brigade,  and  as  Colonel  of  the  First  Regiment  perfected  its  or- 
ganization. 

Col.  Griffin  was  graduated  from  West  Point  in  1875,  and  was  at 
-once  appointed  second  lieutenant  of  engineers  in  the  United 

States  army  and  assigned  to  duty  at  the  Engineering  School  oi 

Application  at  Willett's  Point,  where  he  remained  until  1877 
During  the  next  four  years  he  was  engaged  in  important  work  for 
the  United  States  Geographical  Survey,  and  in  1883-85  was  as- 

sistant professor  of  civil  and  military  engineering  and  the  art  of 
war  at  West  Point.  In  1885-86  he  was  chief  engineer  of  the 
military  division  of  the  Atlantic  and  Department  of  the  East,  and 
of  Columbia,  having  charge,  under  the  commission,  of  pavements, 
country  roads,  and  all  matters  relating  to  electric  lighting,  tele- 

phone and  telegraph  companies  in  the  City  of  Washington.  In 
1887  he  was  promoted  to  be  captain  in  the  corps  of  engineers,  and 
in  1889  resigned  in  order  to  take  charge  of  the  railway  department 
of  the  Thomson-Houston  Electric  Company,  which  was  organ- 

ized in  1888.  His  business  career  has  been  marked  by  the  same 
energy  and  ability  as  his  military  record,  and  as  first  vice-presi- 

dent of  the  General  Electric  Company  he  has  done  much  to  give 
that  company  the  prominent  position  which  it  holds  in  the  manu- 

facture of  electrical  apparatus.    As  Colonel  of  the  First  Regiment 
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of  Volunteers  he  had  entire  charge  of  the  organization  of  this 
body.  He  was  sent  to  Porto  Rico  shortly  after  the  invasion  of 
that  island  by  Gen.  Miles.  While  in  the  service  there  Col.  Grif- 

fin contracted  a  severe  attack  of  sickness,  which  compelled  his 
return  to  this  country. 

The  New  York  Naval  Reserve  was  represented  by  three  officers 
who  are  well  known  in  the  street  railway  field,  Lieut.  W.  Butler 
Duncan  and  Junior  Lieutenants  S.  Dana  Greene  and  John  H. 
Barnard.  The  record  of  this  branch  of  the  naval  militia  was  par- 

ticularly brilliant.  Being  called  to  man  the  U.  S.  S  "Yankee/' they  sailed  from  New  York  May  9.  After  several  weeks  on  the 
coast  patrol  the  "Yankee"  was  ordered  south,  reaching  Santiago 
only  a  few  hours  after  the  sinking  of  the  "Merrimac"  by  Hobson 
under  Morro  Castle.  The  vessel  served  in  the  blockade  of  San- 

tiago, except  when  sent  on  detached  service,  until  the  end  of  June, 
participating  in  the  bombardment  of  June  6.  It  was  also  engaged 
at  Guantanamo,  Cienfuegos  and  Casilda. 

Lieut.  Greene  was  graduated  from  the  Annapolis  Academy  in 
1883,  and  is  a  son  of  the  late  Commander  S.  Dana  Greene,  who 
was  second  in  command  of  the  "Monitor"  during  its  engagement 
with  the  "Merrimac,"  and  in  full  command  during  the  greater  part 
of  the  battle,  owing  to  the  disablement  of  Capt.  Worden  shortly 
after  its  commencement.  He  resigned  from  the  navy  with  the 
rank  of  Ensign  in  1888  to  enter  the  employ  of  the  Sprague  Electric 
Railway  and  Motor  Company,  of  which  he  was  chief  engineer. 
His  connection  with  the  electrical  business  since  that  time  is  well 
known,  and  he  has  held  various  positions  of  great  responsibility 
and  trust,  and  is  now  chief  of  the  electric  lighting  department  of 
the  General  Electric  Company.  He  has  always  kept  his  interest 
in  navy  matters,  and  joined  the  New  York  Naval  Militia  when  it 
was  organized  in  1891,  and  was  Chief  of  Staff  when  the  war  broke 
out.  The  Navy  Department  requested  the  Governor  of  New 
York  in  April,  just  after  war  had  been  declared,  to  detail  eleven 
officers  and  about  290  men  from  the  New  York  Naval  Militia  to 
man  the  New  York  cruiser  "Yankee,"  commanded  by  W.  H. 
Brownson.  Mr.  Greene  served  on  this  vessel  throughout  the  war 
as  second  watch  and  division  officer,  having  command  of  the  four 
afler  5-in.  quick-firing  guns  on  the  gun  deck. 

Mr.  Barnard  was  graduated  from  the  Naval  Academy  in  the 
class  of  1883,  and  resigned  shortly  after  graduation  and  was  for 
nearly  a  year  in  the  service  of  the  American  Ship  Building  Com- 

pany, which  was  organized  by  the  late  Commander  Gorringe. 
Among  the  many  ships  that  were  built  by  that  company  during  its 
short  life  was  the  "Chatham,"  which  was  afterward  purchased  by 
the  Navy  Department  and  turned  into  the  repair  ship  "Vulcan," 
in  which  capacity  it  has  achieved  a  world-wide  reputation.  Mr 
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Barnard  later  became  interested  in  and  undertook  the  manage- 
ment of  the  Asheville  Electric  Light  Company,  and  afterward  or- 

ganized and  did  most  of  the  building  of  the  first  Asheville  street 
railway,  which  was  one  of  the  very  first  of  the  successful  early 
electric  railways.  Afterward  Mr.  Barnard  resigned  from  its  man- 

agement to  devote  his  entire  time  to  the  agency  of  the  Sprague 
Electric  Railway  &  Motor  Company  in  North  and  South  Caro- 

lina and  Georgia,  and  afterward  became  agent  of  the  Southern 
Department  of  the  Edison  General  Electric  Company.  Later  he 
organized  the  Wilmington  (N.  C.)  Street  Railway  Company,  and 
afterward  removed  to  New  York  City,  where  for  two  years  he  was 
manager  of  the  Interior  Telephone  Company.  In  the  fall  of  1807 
he  accompanied  the  Nicaragua  Canal  Commission  to  Nicaragua, 
but  resigned  from  this  to  return  home  when  hostilities  seemed  im- 

minent. During  his  residence  in  North  Carolina  he  was  largely 
instrumental  in  the  organization  of  the  Naval  Militia  of  that  State, 
and  upon  his  removal  to  New  York  joined,  in  1895,  the  New  York 
Battalion  as  lieutenant,  junior  grade.  Upon  the  resignation  of 
Lieut.  W.  B.  Duncan,  Jr.,  he  was  elected  to  the  command  of  the 
Third  Division.    On  April  30  he  was  appointed  lieutenant,  junior 
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grade,  on  the  "Yankee,"'  on  which  vessel  he  served  during  the  war 
and  was  honorably  discharged  Sept.  13,  1898. 

Lieut.  W.  B.  Duncan,  Jr.,  was  graduated  from  the  Naval 
Academy  at  Annapolis  in  1882  and  resigned  from  the  service  in 
1884,  becoming  connected  with  the  American  Shipbuilding  Com- 

pany. He  was  largely  instrumental  in  the  organization  of  the 
New  York  Naval  Militia  in  1891,  and  upon  its  formation  was  ap- 

pointed in  command  of  a  division  of  that  body.  He  resigned  from 
the  service  in  1896,  but  was  elected  commander  of  the  battalion 
in  1897,  and  led  the  first  detail  of  volunteers  which  went  to  the 
war.  This  was  on  April  11,  1898,  when  he  was  sent  to  Philadel- 

phia to  take  the  monitor  "Nahant"  from  that  city  to  New  York. 
He  was  later  assigned  to  the  "Yankee"  as  senior  watch  officer 
with  the  rank  of  lieutenant,  and  served  on  that  vessel  until  he  was 
mustered  out. 

Dr.  Louis  Duncan  is  another  graduate  of  the  United  States 
Naval  Academy  at  Annapolis  who  volunteered  his  services  at  the 
breaking  out  of  the  war.  He  was  born  in  Washington  in  1862, 
and  after  graduation  at  Annapolis  in  1880  spent  two  years  at  sea 
on  the  South  Pacific  Station.  At  the  expiration  of  that  time  he 
was  ordered  to  land  service  and  was  stationed  at  the  Johns  Hop- 

kins University,  of  Baltimore,  where  he  remained  three  years,  de- 
voting himself  to  the  theoretical  and  practical  study  of  electricity. 

During  this  time  he  assisted  in  the  labor  of  the  determination  of 
the  value  of  the  ohm,  made  for  the  United  States  Government, 
and  conducted  various  other  valuable  investigations.  In  1885  he 
took  the  degree  of  doctor  of  philosophy  at  that  institution,  and 
after  that  spent  another  year  at  sea,  employed  on  special  work 
testing  various  electrical  devices  for  naval  use.  In  1886  he  re- 

signed from  the  navy,  having  accepted  a  position  as  associate  pro- 
fessor of  electricity  at  Johns  Hopkins  University,  where  he  took 

charge  of  the  department  of  electrical  engineering,  which  was  then 
established.  He  is  past  president  of  the  American  Institute  of 
Electrical  Engineers,  and  has  acted  as  consulting  and  electrical 
engineer  for  many  important  railway  installations.  As  an  original 
investigator  in  electrical  science  Dr.  Duncan  has  achieved  a  world- 

wide reputation,  some  of  his  papers  having  been  epoch-making  in 
their  effect.  At  the  outbreak  of  the  war  he  was  the  representative 
of  the  Naval  Militia  on  the  staff  of  the  Governor  of  Maryland,  in 
which  position  he  was  given  charge  of  important  work  connected 
with  the  harbor  defenses  of  Baltimore.  Recognizing  the  value  in 
the  prosecution  of  the  war  of  a  corps  of  technical  men  and  en- 

gineers, he  joined  with  Col.  Griffin  in  securing  the  passage  of  a 
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Lull  authorizing  the  establishment  of  three  regiments  of  volunteer 
engineers,  and  was  later  commissioned  Major  in  the  First  Regi- 

ment of  Volunteer  Engineers. 
The  electrical  and  technical  press  had  a  prominent  represent- 

ative in  the  war  in  the  person  of  Chief  Engineer  W.  D.  Weaver, 
editor  of  the  "American  Electrician."  Lieut.  Weaver  entered  the 
United  States  Naval  Academy  as  cadet  engineer  in  1876  from  the 
sophomore  class  of  Kentucky  University,  and  was  graduated  in 
1880.  For  the  next  three  years  he  was  on  the  North  Atlantic  Sta- 

tion, and  in  1883,  as  an  officer  of  the  U.  S.  S.  "Yantic,"  took  part in  the  first  Greeley  relief  expedition,  the  other  vessel  of  which,  the 
"Proteus,"  was  sunk  by  the  ice,  and  spent  two  months  within  the 
Arctic  Circle.  He  passed  1884  in  Europe  on  leave  of  absence,  and 
attended  the  lectures  of  Mascart  at  the  College  de  France,  and 
took  a  course  in  the  electrical  laboratory  of  the  Sorbonne,  Paris, 
and  at  the  then  celebrated  Hanover  Square  School  of  Electrical 
Engineering,  London.  In  1885-88  he  was  on  sea  duty,  spending 
about  two  years  in  China,  Japan  and  Corea,  proceeding  east  by 
way  of  the  Suez  Canal  and  returning  via  Panama,  thus  completing 
the  circuit  of  the  world.  He  was  stationed  at  the  Navy  Depart- 

ment in  Washington  from  August,  1888,  to  January,  1889,  and  at 
the  New  York  Navy  Yard  from  the  latter  date  till  January,  1891. 
when  he  resigned  from  the  navy,  the  resignation  taking  effect  a 
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year  later.  While  at  the  New  York  Navy  Yard  he  designed  and 
erected  there  an  elaborate  apparatus  for  testing  steam  indicators, 
and  also  an  electrical  apparatus  for  accurately  registering  the  data 
of  speed  trials  and  the  launching  speed  of  war  ships.  In  1891, 
with  Mr.  E.  G.  Bernard,  he  founded  at  Troy,  N.  Y.,  the  firm  of 
E.  G.  Bernard  &  Co.,  electrical  contractors  and  manufacturers. 

He  was  editor  of  the  "Electrical  World"  from  1893  to  1896,  resign- 
ing in  the  latter  year  to  accept  the  position  of  editor  of  the  "Amer- 
ican Electrician,"  which  office  he  holds  at  present.  He  has  been 

a  manager  of  the  American  Institute  of  Electrical  Engineers,  and 
is  a  member  of  the  Societe  Internationale  des  Electriciens,  So- 

ciety of  Naval  Architects  and  Marine  Engineers,  etc. 
At  the  outbreak  of  the  war  he  volunteered  his  services  to  the 

Government  and  was  chosen  chief  engineer  of  the  U.  S.  S.  "Gla- 
cier," the  refrigerating  ship  of  Admiral  Watson's  squadron,  which 

vessel  was  later  sent  to  duty  in  Cuban  waters.  He  returned  from 
Cuba  Nov.  1  to  resume  his  editorial  work,  and  will  receive  an 
honorable  discharge  from  the  naval  service  Dec.  1.  Owing  to  the 
large  size  of  that  vessel — about  10,000  tons  displacement — and  to 
the  complicated  nature  of  the  machinery  of  the  large  refrigerating 
plant  it  carried,  the  assignment  indicates  to  a  marked  degree  the 
importance  with  which  Lieut.  Weaver's  services  were  held  by  the Government. 

Lieut.  Thomas  C.  Wood  was  born  in  Utica  in  1850,  and  in  1866 
received  an  appointment  at  the  Naval  Academy  from  the  Hon. 
Roscoe  Conkling.  He  was  graduated  in  1871  as  midshipman,  and 
for  the  next  two  years  served  on  the  "Wabash"  with  the  flagship 
of  Admiral  Alden.  In  May,  1874,  he  passed  an  examination  for 
promotion  to  ensign,  and  was  ordered  to  the  "Plymouth"  for  ser- 

vice in  the  West  Indies.  He  remained  on  this  ship  part  of  the 
time  as  watch  officer,  and  took  part  in  the  expedition  sent  up  the 
Rio  Grande  to  co-operate  with  the  army  in  the  suppression  01' 
cattle  raiding  from  Texas  into  Mexico.  In  1876  he  resigned  to 
engage  in  business,  and  in  November  of  that  year  formed  a  part- 

nership in  Erie,  under  the  title  of  Skinner  &  Wood,  to  build  port- 
able and  stationary  steam  engines.  From  small  beginnings  his 

business  grew  rapidly,  and  in  1885  he  retired,  disposing  of  his  busi- 
ness to  his  partners.  For  two  years  he  traveled  with  his  family, 

and  returning  to  the  United  States,  took  up  his  residence  in  New 
York.  In  1888  he  again  entered  active  business,  and  established 
with  Mr.  Vincent  the  firm  of  C.  R.  Vincent  &  Co.,  engaged  as 
contracting  engineers.  In  1891  this  business  was  absorbed  by  the 
Ball  &  Wood  Company,  builders  of  steam  engines  largely  for  elec- 

trical work,  where  he  remains  at  present,  with  his  office  at  120 
Liberty  Street,  the  works  of  the  company  being  at  Elizabeth N.  J. 

At  the  time  of  the  "Maine"  disaster,  when  indications  pointed  to a  rupture  of  our  lelations  with  Spain,  Mr.  Wood,  as  an  old  grad- 
uate of  Annapolis,  offered  his  services  to  the  Navy  Department, 

and  in  May  of  this  year  was  commissioned  lieutenant  in  the  navy^ the  rank  then  held  by  his  old  class.  He  was  ordered  to  the 
"Gloucester,"  Lieutenant  Commander  Wainwright  commanding, and  served  on  her  during  the  Spanish  campaign,  taking  part  in  all 
the  operations  on  the  southern  coast  of  Cuba,  including  the  bom- 

bardment of  Guantanamo,  Aguadores,  and  the  naval  action  with 
Cervera's  fleet  off  Santiago.  Lieut.  Wood  had  the  honor  of  at- tending, as  naval  aide,  the  ceremonies  incident  to  the  surrende-  of 
Santiago.  Later  the  "Gloucester"  was  ordered  to  accompany  the Porto  Rican  expedition  under  Gen.  Miles,  and  Mr.  Wood  was  so 
fortunate  as  to  command  the  first  landing  expeditions  at  Guanica 
and  Arroyo,  made  in  advance  of  the  army  operations.  During 
this  service  he  performed  gallant  duty  in  holding  against  attacks 
of  the  enemy  and  with  a  small  force  one  of  the  captured  towns. 
The  conclusion  of  hostilities  found  the  "Gloucester"  at  Arroyo, and  upon  her  return  home  in  September  Mr.  Wood  was  honor- 

ably discharged  and  has  resumed  his  business  connections  with 
the  Ball  &  Wood  Company. 
W.  J.  Clark,  general  manager  of  the  railway  department  of  the 

General  Electric  Company,  although  not  a  member  of  the  military 
or  naval  forces  of  the  country  during  the  last  war,  rendered  signal 
service  to  the  Government  through  his  expert  knowledge  of 
Cuban  affairs.  Mr.  Clark  is  well  known  as  a  close  observer,  and has  held  important  offices  in  the  Government  service  before  his connection  with  the  electrical  industry.  His  first  connection  with 
electric  railways  was  in  1886,  when  he  secured  a  charter  to  build  a 
street  railway  connecting  Ansonia,  Derby  and  Birmingham,  Conn. In  1888  his  services  were  secured  by  the  Thomson-Houston  Com- 

pany to  organize  its  railway  department,  and  he  continued  to  act 
as  general  agent  of  that  corporation  until  its  consolidation  with 
the  Edison  General  Electric  Company  in  1892.  After  the  latter 
event  he  was  put  in  charge  of  the  railway  department  of  the  Gen- 

eral Electric  Company  in  New  York.  Being  called  on  business 
frequently  to  Cuba,  he  made  a  special  study  of  that  country  and 
his  book,  "Commercial  Cuba,"  published  during  the  last  few months  by  Scribner's,  and  the  immense  amount  of  additional  in- 

formation of  which  he  was  possessed  and  which  he  placed  at  the 
disposal  of  the  Government  at  the  commencement  of  hostilities, 
were  of  great  aid  to  the  latter.  Early  in  October  he  was  ap- 

pointed by  the  Secretary  of  War  one  of  three  members  of  a  Gov- 
ernment Commission  to  select  camp  sites  and  report  on  facilities 

for  transporting  troops,  etc.,  in  the  Island  of  Cuba  during  and 
after  the  evacuation  of  the  island  by  the  Spanish  troops.  Mr 
Clark  returned  to  the  United  States  from  this  trip  Oct.  25,  and  it 
is  understood  his  report  has  been  highly  commended. 

Capt.  Frank  S.  De  Ronde,  in  addition  to  his  duties  as  general 
manager  of  the  Standard  Paint  Company,  of  New  York,  has  long 
been  a  prominent  member  of  the  New  Jersey  National  Guard.  He 
enlisted  as  a  private  in  1888,  and  in  the  following  year  was  made 
corporal  and  two  years  later  sergeant.  In  January,  1896,  he  was 
appointed  second  lieutenant  of  Company  F,  Second  Regiment, 
N.  J.  N.  G,  and  in  October  of  the  same  year  captain.  On  April 
27,  1898,  the  Second  Regiment  of  New  Jersey  was  mustered  into 
State  camp  at  Sea  Girt,  and  from  this  point  went  direct  to  Camp 
Cuba  Libre,  Jacksonville,  where  Capt.  De  Ronde's  company 
formed  part  of  the  Seventh  Army  Corps  under  Brigadier-General 
Fitzhugh  Lee.  It  remained  there  until  September  1,  when,  owing 
to  the  increase  of  sickness,  the  regiment  was  moved  to  Pablo 
Beach,  where  Capt.  De  Ronde  was  taken  with  typhoid  fever  and 
compelled  to  return  home  on  September  10.  The  company  under 

Capt.  De  Ronde's  command  was  particularly  fortunate  in  being 
the  only  one  in  the  regiment  in  which  no  deaths  occurred.  Capt. 
De  Ronde  resides  in  Englewood,  and  his  company  was  composed 
largely  of  representative  young  men  of  that  place. 

Lieut.  William  Tiffany,  secretary  and  treasurer  of  the  Sterling 
Supply  &  Manufacturing  Company,  of  New  York,  was  one  who 
lost  his  life  in  the  service.  Lieut.  Tiffany  was  the  son  of  George 
Tiffany,  the  well-known  jeweler  of  New  York,  and  grand-nephew 
of  Commodore  Perry.  On  the  outbreak  of  the  recent  war  he  en- 

listed as  a  private  in  the  Rough  Riders,  and  was  soon  promoted 
to  the  position  of  corporal  and  then  to  sergeant.  His  bravery  on 

'  the  battlefield  before  Santiago  earned  for  him  his  position  as 
lieutenant.  At  this  place,  however,  he  contracted  fever,  and  was 
then  taken  to  Montauk  Point,  and  later  to  Boston,  where  he  died 
on  August  25,  of  fever  brought  on  through  hardship  endured  in 
the  Cuban  campaign. 

Clarence  G.  Davenport  was  another  to  give  up  his  life  for  his 
country.  He  was  born  in  1870,  in  Waterbury,  Conn.,  and  was  a 
graduate  of  the  Worcester  Polytechnic  Institute.  After  leaving 
this  school  he  entered  the  Lynn  Works  and  became  engineer  for 
the  supply  department  of  the  New  York  office  of  the  General 
Electric  Company.  He  made  a  specialty  of  wattmeters  and  trans- 

formers. He  was  a  son  of  the  Rev.  John  Davenport,  of  Water- 
bury,  and  his  great  grandfather,  grandfather  and  father  served  in 
the  wars  of  the  Revolution,  1812  and  the  Civil  War.  He  had  a 
wide  circle  of  acquaintances  with  whom  he  was  very  popular. 

Gilbert  Wilkes  is  another  graduate  of  the  Naval  Academy,  and 
at  the  outbreak  of  the  war  received  a  commission  as  lieutenant 

and  was  ordered  to  the  "Yosemite,"  manned  by  the  Michigan 
Naval  Battalion.  Lieut.  Wilkes  is  a  consulting  engineer  in  De- 

troit, and  had  charge  of  the  construction  of  a  number  of  impor- 
tant electric  railways  and  other  electrical  installations  in  and  near 

that  city.  He  was  at  one  time  chief  engineer  of  the  Detroit  Elec- 
trical Works,  and  previously  was  connected  with  the  General 

Electric  Company. 
Strathearn  Hendrie,  general  manager  of  the  Detroit  &  Pontiac 

Railway,  commanded  one  of  the  divisions  of  the  Michigan  naval 

battalions  during  the  year  and  served  as  an  ensign  on  the  "Yo- 

semite." 

James  B.  Andrews  wag  born  at  Saratoga  in  1868,  and  entered 
the  military  academy  at  West  Point  in  1886.  He  was  graduated 
from  this  school  in  1890,  and  was  commissioned  as  second  lieuten- 

ant of  cavalry.  He  served  in  this  connection  during  the  next  two 
years,  taking  part  in  the  Sioux  campaign  of  1890  and  1891  in 
Eastern  Montana  and  Dakota,  and  in  service  against  the  Apaches. 
After  his  resignation  he  became  connected  with  the  Schenectady 
Locomotive  Works  and  afterward  with  the  power  and  mining  de- 

partment of  the  General  Electric  Company.  In  1895  he  was  com- 
missioned as  first  lieutenant  of  the  Thirty-sixth  Separate  Com- 

pany, N.  G.  N.  Y.,  and  in  1898  captain  of  the  same  company.  At 
the  outbreak  of  the  war  he  volunteered  his  services  and  was  ap- 

pointed the  captain  of  Company  E,  Second  New  York  Volunteer 
Infantry,  and  served  at  Camp  Black,  N.  Y. ;  Chickamauga,  Ga. : 
Tampa  and  Fernandina,  Fla.  He  was  appointed  assistant  adjutant- 
general  by  Brigadier-General  L.  H.  Carpenter,  commanding  First 
Division,  Third  Army  Corps,  but  refused  such  appointment,  pre- 

ferring to  serve  with  his  company.  He  acted  in  this  capacity, 
however,  for  three  weeks  at  Chickamauga  and  Fernandina,  his 
company  being  selected  for  duty  at  division  headquarters,  a  signal 
honor. 

The  first  volunteer  regiment  of  engineers  contained  a  number 
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of  electrical  engineers,  among  whom  was  Capt.  Edward  M. 
Sawtelle,  of  the  Westinghouse  Electric  &  Manufacturing  Com- 

pany. In  all,  about  fifty  men  volunteered  from  the  Westinghouse 
works  and  office  in  Pittsburgh. 

The  staff  of  the  Boston  offices  of  the  General  Electric  Company 
distinguished  itself  during  the  war  by  carrying  out  important  work 
in  connection  with  the  laying  of  mines  in  Boston  Harbor.  The 
electrical  connections  of  these  mines  made  the  task  one  to  which 
their  knowledge  particularly  fitted  them.  The  officers  in  charge 
of  this  work,  all  of  whom  are  well  known  in  electrical  circles,  were 
Dr.  Louis  Bell,  first  executive  officer;  S.  B.  Paine,  adjutant-quar- 

termaster; H.  S.  Kimball,  Division  r,  in  charge  of  range  finder 
and  military  connections;  F.  M.  Kimball,  Division  2,  in  charge  of 
mine  laying  and  fortification  wiring;  Charles  E.  Burleigh,  Divi- 

sion 3,  in  charge  of  mine  loading,  casement  construction  and 
emergency  mine  planting;  Joseph  Grant,  Division  4,  steam  en- 

gineering. Caryl  D.  Haskins  and  several  others  connected  with 
the  Boston  office  also  rendered  signal  service  in  this  work. 

Among  those  who  served  on  the  "Yankee"  with  Lieut.  S.  Dana 
Greene  were  H.  J.  Coolidge,  formerly  of  the  railway  supply  de- 

partment of  the  General  Electric  Company  and  now  with  Cornell, 
Underhill  &  Boyd,  who  was  captain  of  the  forecastle  5-in.  gun, 
and  Harold  Footman,  assistant  to  the  treasurer  of  the  General 
Electric  Company. 

 ♦♦♦  

Steam  Railroad  Statistics 

The  report  of  the  Interstate  Commerce  Commission  on  the 
steam  railroads  of  the  United  States  for  the  year  ending  June  30, 
1897,  will  contain  a  mass  of  figures  of  great  interest  and  value  to 
all  interested  in  the  subject.  The  labor  and  time  required  in  col- 

lecting and  compiling  these  statistics  are  the  cause  of  the  delay  in 
making  public  these  figures,  which  now  date  back  more  than  a 
year.  From  advance  sheets  of  this  report  recently  received, 
through  the  kindness  of  the  secretary  of  the  Commission,  the  fol- 

lowing figures  are  taken: 
On  June  30,  1897,  there  were  128  roads  in  the  hands  of  receivers. 

These  roads  operated  a  mileage  of  17,862  miles,  the  mileage  owned 
by  them  being  14,895  miles.  These  figures,  as  compared  with 
those  for  1896,  show  that  there  was  a  net  decrease  of  12,614  miles 
in  mileage  operated  and  8623  miles  in  mileage  owned  by  roads  in 
the  charge  of  receivers.  During  the  year  ending  June  30,  1897,  51 
roads  were  removed  from  the  control  of  receivers  and  28  roads 
were  placed  under  their  management. 

The  total  railway  mileage  in  the  United  States  on  June  30,  1897, 
was  184,428  miles,  there  being  an  increase  of  1652  miles,  or  .90  per 
cent  during  the  year.  The  aggregate  length  of  mileage  including  all 
tracks  on  June  30,  1897,  was  243,444,  there  being  11,018  of  second 
track,  996  miles  of  third  track  and  780  miles  of  fourth  track.  The 
mileage  of  yard  track  and  sidings  amounted  to  46,221  miles.  The 
total  number  of  locomotives  in  service  on  June  30,  1897,  was  35,- 
986,  the  increase  in  number  as  compared  with  the  preceding  year 
being  36.  Of  the  total  number  of  locomotives  10,017  were  pas- 

senger locomotives,  20,398  were  freight,  and  5102  were  used  for 
switching  purposes.  The  number  of  locomotives  not  classified 
was  469.  The  total  number  of  cars  of  all  classes  reported  in  ser- 

vice was  1,297,480,  a  decrease  of  169  from  the  preceding  year.  Of 
the  total  cars  reported  33,626  were  in  passenger  service,  1,221,730 
were  in  freight  service,  and  42,124  were  in  special  service  of  the 
railway  companies.  The  number  of  men  employed  by  the  railways 
of  the  United  States  was  823476.  The  total  capital  liabilities  of  all 
the  steam  roads  were  $10,635,008,074,  or  $59,620  per  mile  of 
line.  The  amount  of  capital  stock  was  $5,364,642,255,  of  which 
$4,367,056,657  was  common  stock  and  $997,585,598  was  preferred 
stock.  The  amount  of  funded  debt  was  $5,270,365,819.  Of  the 
capital  stock  upon  which  dividends  were  paid,  5.37  per  cent  of  the 
total  stock  outstanding  paid  from  1  to  4  per  cent,  6.53  per  cent 
outstanding  paid  from  4  to  5  per  cent,  5.99  per  cent  outstanding 
paid  from  5  to  6  per  cent,  3.58  per  cent  outstanding  from  6  to  7 
per  cent,  and  4.62  per  cent  outstanding  from  7  to  8  per  cent.  The 
total  amount  of  dividends  was  $87,110,599,  equivalent  to  a  rate  of 
5.43  per  cent  on  the  amount  of  stock  on  which  some  dividend  was 
declared.  The  total  number  of  passengers  carried  on  all  roads 
was  489,445,198,  a  decrease  of  22,327,539  from  the  previous  year. 
The  gross  earnings  of  all  railways  for  the  year,  as  reported  for  an 
operating  mileage  of  183,285,  were  $1,122,089,773.  The  expenses 
of  the  operation  of  these  railways  were  $752,524,764.  The  net  earn- 

ings were  $369,565,009.  The  income  from  other  sources,  mainly 
derived  from  leases  and  investments  in  stocks  and  bonds,  were 
$325,090,010,  which  added  to  the  income  from  operation  makes  a 
total  income  of  $494,655,019.  The  total  deductions  from  the  in- 

come were  $413,397,513.  leaving  a  net  income  applicable  to  divi- 
dends of  $81,257,506. 

Consolidation  of  Steel  Interests 

The  Federal  Steel  Company,  which  was  recently  organized,  has 
secured  control  of  the  Lorain  Steel  Company,  formerly  the  John- 

son Company,  of  Lorain,  Ohio,  and  Johnstown,  Pa.,  the  Illinois 
Steel  Company,  and  several  allied  interests.  The  business  for- 

merly conducted  by  the  Johnson  Company,  manufacturer  of  both 
girder  rails,  special  work  and  trucks,  will  be  continued  at  both 
Lorain  and  Johnstown  under-  the  title  of  the  Lorain  Steel  Com- 

pany. This  company  is  the  only  manufacturer  of  girder  rails  as 
yet  controlled  by  the  Federal  Steel  Company.  The  New  York  of- 

fice of  the  Lorain  Steel  Company  will  be  at  the  Empire  Building, 
corner  of  Broadway  and  Rector  Street,  and  will  be  in  charge  of 
Major  H.  C.  Evans,  who  has  represented  the  Johnson  Company 
for  a  long  time  in  New  York. 

NEWS  OF  THE  MONTH 

The  management  of  the  Brooklyn  Elevated  Railroad  Company 
recently  distributed  60,000  free  tickets  for  rides  on  its  Fifth  Avenue 
branch  among  the  women  of  the  South  Brooklyn  district.  It  is 
expected  that  the  distribution  of  these  tickets  will  eventually 
stimulate  traffic  on  the  elevated  road  and  will  do  away  with  the 
prejudice  that  is  said  to  exist  to  a  large  extent  among  women 
against  the  necessity  of  walking  up  the  flight  of  stairs  leading  to 
the  stations.  The  officers  of  the  company  hope  in  the  near  future 
to  secure  a  large  proportion  of  the  shopping  traffic  to  the  down- 

town stores  in  Brooklyn  and  New  York. 

The  members  of  the  Worcester  Consolidated  Street  Railway 
Relief  Association,  of  Worcester,  Mass.,  gave  their  fifth  annual 
concert  and  ball  on  Nov.  11.  About  1200  people  were  present, 
and  a  very  enjoyable  evening  was  spent  by  all.  This  associa- 

tion is  composed  of  the  employees  of  the  Consolidated  Street 
Railway  Company. 

The  employees  of  the  Dallas  Consolidated  Electric  Street  Rail- 
way Company,  of  Dallas,  Tex.,  went  on  strike  on  Nov.  9.  The 

men  had  an  agreement  with  the  company  which  secured  the  rec- 
ognition by  the  officials  of  the  Employees'  Union.  The  men 

struck  as  they  claimed  that  several  employees  were  discharged  in 
violation  of  this  agreement.  The  railway  company  holds  that  it 
has  not  broken  its  contract  with  the  men. 

It  is  stated  that  the  Albany  Railway,  of  Albany,  N.  Y.,  was  the 
first  street  railway  in  this  country  to  introduce  an  express  service, 
the  first  express  car  having  been  run  over  the  lines  of  that  com- 

pany in  1894.  The  service  was  inaugurated  with  three  express 
cars,  and  the  first  year  the  receipts  were  $585.  There  are  now 
six  express  cars  on  the  road,  the  system  is%  continually  increasing 
its  scope,  and  the  earnings  for  the  year  ending  October  31,  1898, 
amounted  to  $2,242. 

The  citizens  of  Brooklyn,  N.  Y.,  have  filed  a  number  of  peti- 
tions with  the  city  authorities  protesting  against  the  use  of  the 

new  side  door  convertible  cars  in  operation  on  the  lines  of  the 
Nassau  Electric  Railroad  Company.  These  cars  were  described 
in  the  November  issue  of  the  Street  Railway  Journal. 

The  Atlanta  Consolidated  Street  Railway  Company,  of  At- 
lanta, Ga.,  has  recently  paid  a  small  bill  brought  against  it  by  the 

water  department  for  alleged  damages  done  to  the  city  water 
pipes  by  electrolysis  caused  by  the  return  current  of  the  street 
railway  lines.  The  bill  was  paid  under  protest,  however,  the 
street  railway  company  claiming  that  there  was  no  evidence  that 
the  current  from  its  tracks  had  done  any  damage. 

The  lines  of  the  London  Street  Railway  Company,  of  London, 
Ont.,  were  completely  tied  up  during  the  last  week  in  October 
by  a  strike  of  the  employees.  The  trouble  arose  through  the  de- 

mand of  the  men  for  an  increase  of  wages  from  fourteen  to  six- 
teen cents  per  hour. 

The  Brunswick  Traction  Company,  of  New  Brunswick.  N.  J., 
opened  its  new  trolley  line  between  Bound  Brook  and  Plainfield 
on  Oct.  30.  The  road  was  opened  with  appropriate  ceremonies, 
and  the  first  car  was  run  through  the  town  of  Lincoln  by  Mrs. 
Emma  Engel,  president  of  the  Borough  Council.  When  the  car 
reached  the  station  at  Lincoln  Mrs.  Engel  alighted  and  drove  a 
silver  spike  into  place,  this  being  the  last  spike  in  the  line. 
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The  Albany  Railway  has  recently  ordered  fifteen  long  combina- 
tion cars  for  the  accommodation  of  smokers.  The  cars  contain 

smokers'  vestibules,  and  will  be  built  with  all  the  modern  im- 
provements. Under  the  present  rules  of  the  Albany  Railway,  pas- 

sengers are  not  allowed  to  smoke  except  on  the  rear  seat  of  sum- 
mer cars  and  not  at  all  on  closed  cars.  The  new  cars,  it  is  be- 

lieved, will  be  very  popular  with  a  large  part  of  the  company's 
patrons. 

A  serious  accident  occurred  on  the  line  of  the  Tacoma  (Wash.) 
Railway  Company  on  November  16.  The  motorman  lost  control 
of  an  electric  car  on  a  heavy  grade,  and  the  car  was  badly  wrecked 
by  striking  the  side  of  a  cut  ten  feet  deep  through  which  it  was 
traveling.  There  were  seven  persons  on  the  car  at  the  time,  and 
all  received  more  or  less  serious  injuries. 

A  rather  novel  association  has  been  formed  at  Omaha,  Neb.,  by 
the  residents  of  the  suburbs  of  that  city.  The  association  is 
formed  for  the  avowed  purpose  of  preventing  overcrowding  on  the 
street  railway  lines.  The  first  demonstration  made  by  the  society 

occurred  one  evening  about  6  o'clock,  during  the  business  hour  of 
the  day.  Several  members  of  the  society  boarded  a  car,  and  when 
it  was  comfortably  filled  ordered  the  conductor  to  go  ahead, 
threatening  to  throw  him  off  the  car  if  he  did  not.  It  is  stated 
that  if  the  street  railway  company  does  not  give  better  facilities 
the  association  will  appeal  to  the  courts  to  prevent  more  people 
being  taken  on  a  car  than  can  find  seats. 

A  daily  newspaper  contains  an  interesting  account  of  a  gigantic 
bonfire,  which  it  is  stated  cost  about  $110,500.  The  Brooklyn 
Heights  Railroad  Company  had  223  antiquated  horse  cars,  for 
which  it  could  find  no  market,  and  decided  that  the  cheapest  way 
to  get  rid  of  them  was  to  burn  them.  Among  the  cars  were  a 
number  of  short  electric  cars  which  were  purchased  several  years 
ago  and  which  are  useless  for  present  purposes. 

The  Montreal  Street  Railway  Company,  of  Montreal,  Can., 
makes  the  following  report  for  the  year  ending  Sept.  30,  1898. 
The  reports  for  the  years  ending  Sept.  30,  1892  and  1897  are  also 
given  herewith  for  comparison: 

1898.              1897.  1892. 
Gross  receipts                        $1,471,940      $1,342,368  $564,410 
Operating  expenses                   764,884          736,429  466,648 
Net  earnings                            707,055          605,939  97762 
Passengers  carried                35.353.036      32,047,317  11,631,386 
Transfers  issued   10,508,603  8,765,903   
Per    cent     operating  ex- 

penses to  earnings                    52.15             55  05  82.68 
Per  cent  net  income  to  cap- 

ital stock                                   13.0             12.41  .... 

The  Kings  County  Elevated  Railroad  Company  has  secured 
permission  to  run  its  trains  across  the  Brooklyn  Bridge,  with  the 
same  rights  and  privileges  now  enjoyed  by  the  Brooklyn  Elevated 
Railroad  Company,  with  the  exception  that  one  Kings  County 
train  is  to  be  operated  to  two  Brooklyn  trains.  If  the  former 
road,  however,  in  the  rush  hours  requires  more  service  it  may 
operate  additional  trains,  provided  that  such  additional  operation 
shall  not  interfere  with  the  operation  of  the  Brooklyn  Elevated 

Railroad  Company's  trains. 

New  Type  of  Fender 

Frederick  J.  Graf,  of  New  York,  has  recently  brought  out  a 
new  type  of  fender,  which,  when  not  in  use,  is  carried  under  the 
platform  of  the  car.  The  fender  is  operated  by  the  motorman,  but 
should  he  fail  to  apply  the  releasing  mechanism  by  which  it  is  pro- 

jected from  beneath  the  front  platform,  the  fender  works  automat- 
ically by  contact  with  the  person  struck.  By  being  normally  pro- 

tected in  this  way,  it  cannot  well  be  damaged  from  collisions  and 
does  not  take  up  any  valuable  space  in  the  street.  The  fender  can 
also  be  used  normally  in  an  extended  position.  In  this  case,  if  a 
vehicle  should  come  too  near,  the  motorman  can  return  the  fender 
under  the  platform  by  pressing  a  foot  treadle.  The  fender  is  pat- 

ented in  all  the  leading  countries. 

Direct  Current  Enclosed  Arc  Lirrp 

Following  next  in  the  line  of  enclosed  arc  lamps  developed  by 
the  General  Electric  Company,  a  substantial,  simple  and  efficient 

power  circuit  lamp  has  been  perfected  for  use  two  in  series  on  220- 
volt  circuits,  or  five  in  series  on  500-volt  circuits.  In  outward  ap- 

pearance it  resembles  the  alternating  direct  current  carbon  feed 
enclosed  arc  lamps  of  the  same  company,  and  is  manufactured  in 
both  single  and  double  globe  types. 
To  conform  to  insurance  regulations  covering  the  use  of  arc 

lamps  on  high  voltage  circuits,  a  safe,  positive  and  reliable  cutout 
is  incorporated  in  the  lamp,  together  with  an  extra  set  of  resist- 

ance coils.  Should  the  carbons  stick  or  the  lamp  for  any  reason 
fail  to  operate,  the  cutout  sends  the  current  through  these  sub- 

sidiary resistance  coils,  instead  of  through  the  carbons,  without 
detriment  to  the  lamp.  The  efficiency  of  this  cutout  has  been 
demonstrated  by  cutting  out  lamps  in  circuit  and  allowing  them 
to  remain  cut  out  for  several  consecutive  hours,  without  resultant 
injury  either  to  coils  or  lamp. 
The  mechanism  is  simple  and  made  of  but  few  parts.  The  car- 

bon is  fed  by  a  double  cam  clutch,  smooth  and  positive  in  action. 
An  adjustable  resistance  in  the  upper  part  of  the  lamp  allows  it  to 
be  employed  two  in  series  on  circuits  of  200  to  240  or  five  in  series 
on  circuits  of  500  to  600  volts.  With  one  12-in.  positive  and  one 
5J/2  negative  J^-in.  carbons  it  burns  after  one  trimming  for  from 
130  to  150  hours,  and  after  the  run  the  remainder  of  the  positive 
carbon  can  be  used  in  the  lower  carbon  holder  for  a  second  run 
of  equal  duration.   The  current  required  is  5  amps. 
The  lamp  is  furnished  with  the  globe  lowering  device  which 

has  been  fitted  to  over  30,000  General  Electric  enclosed  arc  lamps, 
and  which  permits  the  globe  to  be  lowered  gently  by  merely  turn- 

ing a  milled  thumbscrew  at  the  side  of  the  casing.  The  globe 
holder  is  locked  automatically  by  a  single  upward  movement  of 
the  globe  holder.  Power  circuit  lamps  are  furnished  in  weather- 

proof black  or  brass  casings. 

Test  of  Elevated  Railway  Truck 

An  interesting  test  of  one  of  the  trucks  built  by  the  Peckham 
Truck  Company  for  the  Chicago  South  Side  Elevated  Railway 
Company,  of  Chicago,  was  conducted  at  the  Peckham  works,  at 
Kingston,  N.  Y.,  Nov.  21.  The  test  was  made  by  Robt.  W.  Hunt 
&  Co.,  of  New  York,  and  was  supervised  by  officials  from  the 
South  Side  Company.  The  object  of  the  test  was  to  determine  the 
transfer  strength  of  the  side  frames  of  the  truck. 
The  side  frames  were  placed  in  a  horizontal  position  opposite 

each  other  in  a  wheel  press,  and  braced  apart  at  the  spring  seat 
with  blocks  of  wood  and  iron.  The  load  was  applied  at  the  center 
on  the  bars  which  supported  the  transoms,  by  means  of  the  ram 
of  the  wheel  press,  and  readings  of  deflection  were  taken  at  the 
center  and  at  either  end,  in  order  to  correct  the  deflection  or  lost 
motion  in  the  wooden  supports.  Observations  were  also  taken  at 
the  various  points  in  the  truck  in  order  to  note  any  movement  of 
the  different  members. 

The  following  were  the  deflections,  corrected  for  the  compression 
of  the  wooden  blocks,  and  represent  the  deflection  and  permanent 
set  in  one  frame: 

Load. Total  deflection. Permanent 

5  tons .00  ins. 
.00  in 

10  " .00  " 
.00  " 

15  " 
.04  " 

.00  " 
20  " .03  " 

.00  " 
25  " 

.08  " 
.00  " 

30  " .14  " 

.06  " 

35  " 
.32  " 

.20  " 
40  " 

.38  " 

.26  " 

45  " 
.52  " 

.34  " 

50J-2  tons — At  this  point  the  lower  tension  member  broke 
through  the  first  rivet  hole  and  the  malleable  casting  at  one  end. 
The  fracture  of  steel  bar  showed  crystalline. 

No  distortion  or  movement  of  the  various  members  was  noted 
except  in  the  lower  tension  member,  which,  at  a  load  of  45  tons, 
showed  an  elongation  of  .12  in.  between  the  rivets  in  the  connect- 

ing malleable  castings. 
The  test  was  regarded  as  a  highly  favorable  one  for  the  truck 

and  Mr.  Peckham  received  many  congratulations  for  the  success- 
ful outcome  of  the  trial. 

The  following  were  present  at  the  test:  Paul  Tares,  Rio  Janeiro; 
A.  W.  Taves,  Rio  Janeiro;  James  Mitchell,  Rio  Janeiro;  A.  J. 
Allen,  engineer  South  Side  Elevated  Railway  Company,  Chicago; 
J.  E.  McMynn,  engineer,  Hunt  &  Co.,  Chicago;  John  J.  Cohen, 
engineer.  Hunt  &  Co.,  New  York;  Capt.  J.  McLeod  Murphy,  chief 
engineer,  Safety  Third  Rail  Company,  New  York;  Alfred  Stern,  en- 

gineer,Belgium ;  F.  H.  Shepard,  engineer,  Sprague  Electric  Com- 
pany, New  York;  H.  W.  Blake,  Street  Railway  Journal,  New 

York;  George  L.  Fowler,  engineer  and  representative  of  the  Rail- 
road Gazette,  New  York;  H.  J.  Kenfield,  Street  Railway  Review, 

Chicago;  E.  Peckham,  president,  E.  G.  Long,  vice-president,  C. 
F.  Uebelacker,  engineer,  H.  K.  Price,  superintendent,  George  H. 
Bowers,  and  W.  Cogswill  Rogers,  of  the  Peckham  Motor  Tnick 
&  Wheel  Company,  New  York. 
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New  Convertible  Cars  in  Baltimore ard  forms.  The  window  j. 
the  whole  length  of  the  ear 

uards  are  of  bronze  pipe  and 
at  the  level  of  the  sash  bottom. 

.xten  1 

The  Baltimore  Consolidated  Railway  Company  is  having  con- 
structed a  number  of  convertible  cars,  part  of  which  are  in  process 

of  shipment. 
The  new  cars  are  about  3 1 1  i  ft.  over  all  and  have  bodies  a  frac 

tion  under  23  ft.  long.  The  platforms  are  4  ft.  in  length.  The  car 
is  7  ft.  wide  at  the  bottom  and  7  ft.  10  ins.  at  the  widest  point. 
The  doors  of  the  car  are  placed  at  diagonally  opposite  corners. 
The  entrance  being  from  the  rear  platform  only,  the  other  side  of 
the  platform  is  closed.  This  position  of  the  door  and  the  fact 
that  the  brake  shaft  and  levers  are  outside  of  the  dashers,  makes 
a  very  roomy  and  convenient  platform.  There  are  fourteen  cross 
seats  and  four  stationary  seats;  the  latter  are  at  the  ends  of  the 
ears  on  each  side  of  the  door,  giving  a  total  seating  capacity  of 
thirty-four  passengers.  The  cross  seats  have  reversible  backs 
and  are  upholstered  with  dark  maroon  plush  in  a  manner  similar 
to  that  of  first-class  steam  railway  coaches.  This  makes  a  car  ex- 

ceedingly comfortable  for  the  passengers  who  face  forward  as  in 
the  standard  form  of  summer  cars.  The  interior  finish  is  very 
light  and  handsome.  The  headlining  of  the  roof  is  of  decorated 
birch,  the  material  being  three-ply  veneer.  The  height  in  the 
center  of  the  car  is  8  ft.  2  ins.  from  the  floor.  On  each  post  there 
is  a  push  button  for  signaling  the  conductor. 
The  details  of  construction  are  of  great  interest  to  mechanical 

men  and  those  familiar  with  car  building,  such  details  for  exam- 
ple as  the  platforms  being  made  of  maple  carefully  tongued  and 

grooved  and  laid  in  white  lead,  the  sash  set  in  cast  rubber  seats 
carefully  screwed  in,  all  points  which  show  that  the  builders,  the 

INTERIOR  OF  BALTIMORE  CAR 

The  painting  of  the  car  is  very  tasteful.  All  the  woodwork  out- 
side is  painted  white.  The  lettering  is  done  with  aluminum  leaf; the 

belt  rail  or  member  which  passes  around  the  car  at  the  level  of 

APPEARANCE  WHEN  USED  AS  AN  OPEN  CAR 

APPEARANCE  WHEN  USED  AS  A  CLOSED  CAR 

J.  G.  Brill  Company,  of  Philadelphia,  have  taken  the  utmost  pains 
to  make  a  car  which  shall  not  only  be  satisfactory  in  appearance 
but  exceedingly  desirable.  The  trimmings  or  hardware  of  the 
car  are  bronze  throughout.  The  electric  light  fixtures,  the  candle 

stands,  etc.,  are  of  the  Consolidated  Railway  Company's  stand- 

the  seats  is  maroon,  as  are  the  dashers.  The  sash,  which  have 
rigid  tops,  are  on  one  piece  with  the  upper  panels,  are  finished  in 
the  natural  color  of  the  cherry,  and  this  makes  a  very  pleasant 
contrast  with  the  maroon  trimmings  and  white  body  color.  Two 
motors  are  employed,  of  the  style  known  as  Westinghouse  No,  49. 
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Third  Rail  System  at  Coney  Island 

The  Safety  Third  Rail  Company  of  New  York  has  taken  a  con- 
tract and  lias  commenced  construction  on  a  railway  using  its  third 

rail  system  at  Manhattan  Beach,  Coney  Island.  The  road  will 
connect  the  Manhattan  Beach  Hotel  with  the  Oriental  Hotel  and 

form  the  end  of  the  heaters.  This  makes  the  connections,  it  is 
claimed,  as  simple  as  they  could  possibly  be,  and  further  avoids 
the  use  of  small  porcelain  bushings  at  such  points. 

This  heater  embodies  the  many  improvements  that  the  Gold 
Company  lias  introduced  in  electric  heaters,  and  the  special 
claims  made  for  it  are  efficiency  in  heating  the  car,  uniformity  of 

INTERIOR  OF  DUPLEX  CAR 

also  with  the  Brighton  Beach  Hotel.  It  will  be  in  two  sections 
with  a  total  length  of  3850  ft.,  and  will  comprise  the  old  Marine 
Railway  at  Manhattan  Beach.  The  third  rail  to  be  used  will  be  01 
the  same  section  as  that  employed  by  the  New  York,  New  Haven 
&  Hartford  Railroad  Company,  and  it  will  be  mounted  on  granite 
blocks  and  thoroughly  insulated.  The  road  will  be  equipped  with 
three  cars — two  on  the  Marine  Railway  and  one  on  the  Manhattan 
Beach  Railway.  Those  on  the  former  will  draw  two  trailers  each. 
The  cars  will  be  39  ft.  over  all  and  the  bodies  will  be  supplied  by 
the  Duplex  Car  Company  and  will  be  extremely  tasteful  in  finish. 
The  cars  will  be  mounted  on  Peckham  trucks  and  will  be  equipped 
with  two  G.  E.  800  motors. 

The  accompanying  engraving  gives  an  idea  of  the  appearance  of 
the  interior  of  the  car  to  be  employed. 

Capt.  J.  McL.  Murphy,  who  is  personally  installing  the  system, 
will  also  supervise  the  construction  of  the  electric  power  house 

for  supplying  power  to  the  electric  railway,  as  well  as  for  illumin- 
ating the  Manhattan  Beach  Hotel  and  the  Oriental  Hotel.  The 

station  will  have  a  capacity  of  about  800  h.p. 
 ♦♦♦  

Recent  Developments  in  Electric  Heaters 

The  Gold  electric  heater,  using  the  crimped  or  zig-zag  rod  for 
supporting  the  resistance  coils,  was  described  in  the  Street 
Railway  Journal  for  August,  since  which  time  the  Gold  Street 
Car  Heating  Company  has  closed  a  number  of  contracts  for  its 
use  on  electric  cars.    Fig.  I  illustrates  the  Gold  panel  electric 
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FIG.  I— PANEL  OF  GOLD  HEATER 

heater  as  it  is  now  made,  using  a  new  and  strikingly  handsome  de- 
sign of  front  casing. 

In  this  heater  the  manufacturers  claim  to  have  perfected  the 
principle  of  obtaining  the  very  freest  circulation  of  air  through 
the  resistance  coils,  as  well  as  the  details  of  the  interior  arrange- 

ment of  the  heater  regarding  the  graduation  of  the  heat,  the  in- 
sulation, etc.  In  this  heating  device,  which  is  wired  to  give  three 

degrees  of  heat  on  every  heater,  the  connections  from  heater  to 
heater  are  brought  out  through  the  solid  porcelain  blocks  which 

FIG.  2— HEATER  FOR  WAITING  ROOMS 

heat  distribution,  economical  consumption  of  current,  first-class 
mechanical  construction,  neatness  and  elegance  of  design  and  gen- 

eral appearance,  and  above  all  durability. 
Fig.  2  shows  a  new  and  tasteful  design  of  combination  heater 

which  the  Gold  Company  is  now  producing  for  heating  offices, 
waiting  rooms  etc.  It  employs  the  same  means  of  supporting  the 
resistance  coils  as  in  all  of  the  improved  Gold  heaters  with  the  ex- 

ception that  the  supports  are  carried  in  a  series  of  extended  cir- 
cles within  the  heater.  This  heater  is  provided  with  a  three-  point 

switch,  so  that  three  degrees  of  heat  can  be  had  as  wished.  It  is 
ordinarily  wired  for  no  volts  direct  current. 

 ♦♦♦  

Class  "H"  Double  Truck  for  Electric  Cars 

The  accompanying  illustration  shows  the  class  "H-"  double  truck for  heavy  interurban  electric  railway  cars  built  by  the  Barney  & 
Smith  Car  Company,  of  Dayton,  Ohio.  This  truck  is  in  use  on 
the  interurban  electric  railway  from  Anderson  to  Marion,  Ind., 
described  elsewhere,  as  well  as  on  other  roads,  and  is  noticeably 
strong  and  durable.  The  general  dimensions  of  the  truck  are  as 
follows:  Length  over  frame,  9  ft.;  width  over  frame,  6  ft.  9%  ins.; 
height  from  rail.  22's  in.;  wheel  base,  5  ft.  10  ins.;  width  inside 
frame,  5  ft.  8^4  ins.;  thickness  of  side  frames,  6*4  ins.;  distance 
center  to  center  of  side  frames,  6  ft.  3  ins.;  track  gage,  4  ft.  ST/2  ins. 

The  side  pieces  of  the  frame,  or  wheel  plates,  are  made  of  two 
pieces  of  151/!  ins.  x  5-§  in.  soft  steel  formed  into  shape,  as  shown 
in  the  cut.  These  plates  are  spaced  5  ins.  apart  to  allow  space  for 
distance  casting  and  springs  between  them.  At  the  center  between 
plates  is  securely  riveted  or  bolted  a  cast  iron  column  or  spring 
seat  casting.  This  column  is  so  arranged  at  top  to  form  a  seat  for  a 
half  elliptic  spring  and  the  sides  of  said  casting  are  shaped  to  form 
a  guide  for  side  bearings.  At  an  equal  distance  each  way  from 
the  center  of  the  truck  side  frame  are  two  other  columns,  which 
are  bolted  between  side  frame  plates  by  two  %-in.  bolts  or  rivets 
in  each ;  and  further  out,  located  the  same  distance  each  side  the 
center  of  frame,  are  two  column  thrust  castings.  These  castings 
are  spaced  far  enough  from  the  other  columns  to  allow  malleable 
the  iron  spring  pocket  to  work  freely  between  them.    The  outside 
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column  or  thrust  casting  is  securely  fastened  between  the  side 
plates  by  three  -)4-in.  bolts  or  rivets  in  each.  This  casting  is  to 
receive  the  thrust  from  the  side  bearings.  Over  each  oil  box  and 
securely  fastened  between  the  side  frames  by  means  of  nine  5^-in. 
rivets  or  bolts  in  each,  are  malleable  iron  pedestals.  These  have 
a  pocket  on  the  inside  and  directly  over  the  oil  box  to  receive  a 
coil  spring  4  ins.  in  diameter,  5  ins.  high,  made  of  1  in.  round  steel, 
which  rests  on  top  of  the  oil  box. 

Between  the  side  frame  at  each  end  is  placed  a  distance  column, 
which  is  securely  bolted  or  riveted  by  two  34-in.  bolts  each  to  side 
frames.  To  this  column  or  distance  casting  on  the  outside  end  of 
the  truck  is  bolted  by  one  %-in.  bolt  in  each  a  wrought  iron 
scraper  board  bracket  made  of  2  ins.  x  }4  in.  iron.  To  this  bracket 
is  securely  fastened  the  scraper  board  by  two  j^j-in,  bolts  in  each 
end.  The  size  of  this  scraper  board  is  ij4  in-  x  3  ins-  x  7  it.  O  in. 
oak.  At  the  other  or  inside  end  of  truck,  the  end  sill  of  truck, 
made  of  4  ins.  x  ̂ 4  in.  iron,  is  securely  fastened  to  the  end  side 
frame  columns  by  one  %-in.  bolt  at  each  end.  To  this  end  sill  is 
fastened  the  brake  rod  guides  and  supports  for  the  crescent  con- 

nections, which  are  made  of  3%  ins.  x  in.  wrought  iron  and 
bent  to  a  correct  radius  struck  from  the  center  or  swivel  point  of 
the  truck.  The  ends  of  this  connection  are  provided  with  13-16-in. 
holes  to  receive  the  brake  connection  pins. 

CLASS  "H"  TRUCK 

At  an  equal  distance  each  side  of  the  center  of  the  truck  are 
cross  bars  made  of  6  in.  x  %  in.  iron.  These  bars  have  their  ends 
turned  out  a  sufficient  distance  and  are  securely  fastened  to  the 
side  frames  by  the  %-in.  bolts  or  rivets,  which  pass  through  the 
side  frames,  distance  column,  and  thrust  casting,  making  a  very 
substantial  fastening.  In  the  center  and  between  the  ends  of  the 
cross  bars  is  a  malleable  iron  bracket  casting,  which  is  securely 
fastened  to  the  side  frame  by  the  two  34-in.  bolts  which  pass 
through  the  spring  seat,  and  by  six  ̂ g-in.  bolts  through  the 
bracket  and  cross  bars. 

To  the  cross  bars  and  at  a  proper  distance  from  center  to  center 
are  secured  the  malleable  iron  brake  hanger  brackets.  These  are 
bolted  to  cross  bars  with  four  Y%-\\\.  bolts.  The  upper  end  of  this 
bracket  is  made  to  receive  the  brake  hanger,  and  provision  is 
made  in  both  brake  bracket  and  brake  shoe  for  taking  up  the 
wear  on  the  brake  hanger.  This  is  done  by  tightening  up  the  nuts 
on  the  end  of  the  wedge  which  adjusts  the  brake  hanger  block  or 
box.  The  truck  is  equipped  with  an  inside  hung  brake.  The 
brake  levers  are  of  3  in.  x  %  in-  iron.  The  lower  brake  connec- 

tion is  of  i^-in.  round  iron,  with  a  jaw  at  each  end,  and  is  con- 
nected in  the  center  by  a  1%-in.  wrought  iron  turn  buckle  to  ad- 

just the  brake.  The  rods  are  provided  with  nuts  so  that  they  can 
be  jammed  against  the  turn  buckle  to  keep  it  in  place.  This  en- 

ables the  operator  to  adjust  the  brake  very  close  to  the  wheels. 
The  braking  power  is  equally  divided  between  the  four  brake 
shoes.  Brackets  made  of  wrought  iron  are  securely  bolted  to 
cross  bars  for  carrying  motor  bars  and  springs. 

At  the  center  and  running  from  side  frame  to  side  frame  is  a 
transom  made  of  two  bars  of  8  in.  x  %  in.  iron.  These  bars  are 
securely  bolted  to  brackets  cast  on  malleable  iron  side  bearings  by 
four  24-in.  bolts  in  each  bracket.  At  the  center  the  bars  are  spread 
apart  and  four  columns  placed  between  them,  thus  forming  a 
truss.  On  the  top  of  the  transom,  and  at  the  center,  is  placed  the 
center  plate  (made  of  cast  iron),  which  is  fastened  to  the  transom 
by  four  J^-in.  bolts  passing  through  the  center  plate,  top  transom 
bar,  distance  columns,  lower  transom  bar,  columns  and  lower  tie 
bar,  made  of  8  in.  x  l/2  in.  iron.  This  bar  reaches  from  one  side 
of  the  truck  to  the  other  and  the  ends  are  spread  and  securely 
fastened  to  the  lower  ends  of  the  side  bearings  by  two  5^-in.  bolts 
in  each  end.  The  side  bearing  has  an  oil  chamber  at  the  top  for 
automatically  lubricating  the  faces  of  the  truck  and  body  side  bear- 

ing. The  truck  side  bearing  is  faced  with  brass  plate;  the  body 
side  bearing  with  steel  plate. 
The  side  bearings  are  of  malleable  iron  and  of  a  design  espe- 

cially adapted  to  this  truck.    They  are  constructed  with  a  spring 

seat  on  each  end,  and  at  the  center  they  have  a  jaw  which  fits  over 
the  center  cast  iron  column,  as  described.  On  the  inside  and  cast 
with  the  side  bearing  is  a  bracket  which  receives  the  ends  of  the 
center  transom,  as  described. 

Over  each  oil  box  is  a  4  in.  x  5  in.  coil  spring  made  of  i-in. 
steel.  This  spring  fits  into  a  pocket  in  the  pedestal  and  rests  on 
a  cup  cast  on  top  of  the  oil  box,  as  before  described.  This  spring 
receives  the  motion  of  the  wheels  and  thus  lessens  the  jar  on  the body. 

In  the  center  of  the  truck  frames  is  placed  a  24-in.  half  elliptic 
spring  which  rests  on  top  of  the  center  column  casting.  At  each 
end  of  this  spring  and  passing  through  the  ends  of  same  is  a  i-in. 
T  bolt,  which  passes  through  the  spring  cap  on  each  end  of  the 
side  bearing  and  through  a  coil  spring  4*4  ins.  in  diameter  and  of 
proper  height  to  carry  the  load  of  the  car.  Through  the  spring 
seat  at  the  lower  end  of  said  T  bolts  are  also  two  nuts,  so  that  the 
height  of  the  car  can  be  adjusted.  This  spring  cup  is  held  in  posi- 

tion by  guides  or  distance  columns  and  side  frames,  thus  forming 
a  guide  for  the  spring  pocket  to  work  in.  The  elliptic  springs 
carry  the  body,  assisted  by  the  two  coil  springs  on  each  side. 
These  coil  springs  also  serve  as  equalizer  springs  between  the 
springs  located  over  the  oil  box  and  the  body  spring. 
The  brake  is  very  simple.  It  is  known  as  an  inside  hung  brake, 

which  can  be  readily  understood  from  the  accompany- 
ing cut,  and  as  has  been  explained  in  the  foregoing 

paragraphs. The  body  transom  is  made  up  of  two  bars;  the  top 

^mb^.  is  10  ins.  x  l/2  in.  and  the  bottom  is  10  ins.  x  §4  in.  and 
gJBjp  made  after  the  style  of  the  steam  car  transom.  It  is 
SlE'^  very  strong  and  durable.  At  the  center  the  center  plate 
SLJ'  is  located  and  bolted  to  the  transom  with  four  J^-in. 

bolts.  At  or  near  the  ends  there  are  side  bearings 
which  are  securely  fastened  to  the  transom  by  four 
24-in.  bolts  in  each.  These  side  bearings  are  made  so 
that  the  face  of  the  body  side  bearings  will  come  in 
contact  with  the  side  bearing  on  the  truck. 

The  axles  are  of  the  best  double  hammered  iron;  size 
of  journal,  3 J/2  ins.  x  6  ins.;  size  of  wheel  seat,  4^  ins.; 
diameter  center  of  axle  to  suit  motor  used.    The  oil 
boxes  are  of  cast  iron  with  malleable  iron  spring 

covers.    Wedges  of  malleable  iron;  bearings  of  brass,  lead  lined. 
The  wheels  are  33  ins.  in  diameter,  double  plate,  with  chilled 
treads,  and  are  especially  designed  for  rapid  interurban  service. 

  

Moroccoline 

One  of  the  most  attractive  exhibits  at  the  recent  convention  of 
the  American  Street  Railway  Association  in  Boston  was  the  dis- 

play of  Moroccoline,  and  many  street  railway  men  took  that  occa- 
sion to  carefully  examine  this  material.  All  who  saw  the  exhibit 

were  undoubtedly  impressed  with  the  beauty  of  colors  and  designs 
shown  in  the  six  reversible  car  seats  upholstered  with  it  and  in  the 
samples  of  goods  displayed  in  the  piece.  This  material  possesses 
great  merit,  and  combines  two  qualities  that  seem  almost  para- 

doxical, although  they  are  most  essential  in  a  car  seat  covering. 
The  surface  is  so  hard  and  flinty  thai  it  cannot  be  scratched  or 
defaced,  and  yet  has  a  softness  and  pliability  with  no  tendency 
whatever  to  become  brittle  or  crack.  The  manufacturers  state 
that  this  combination  of  qualities  is  one  that  no  other  imitation  of 
leather  in  the  market  possesses  and  that  it  makes  Moroccoline  pre- 

eminently superior  to  all  other  coverings. 
The  goods  are  being  used  quite  largely  by  the  steam  roads  and 

in  many  of  the  theaters  and  public  halls  throughout  the  country, 
where  they  are  giving  excellent  satisfaction. 
From  a  sanitary  point  of  view  Moroccoline,  it  is  claimed,  is 

superior  to  plush,  carpet  and  rattan  for  street  cars,  as  it  can  be 
kept  clean  without  injuring  the  appearance  of  the  goods,  this  be- 

ing another  of  the  many  points  in  its  favor.  Moroccoline  is  manu- 
factured solely  by  the  Boston  Artificial  Leather  Company,  of  Bos- 

ton, Mass. 
 ♦♦♦  

Paint  for  Galvanized  Iron 

It  is  often  difficult  to  secure  a  paint  that  will  adhere  satisfac- 
torily to  galvanized  surfaces.  Paint  that  will  serve  its  purpose  well 

if  applied  to  wood  and  steel  often  is  entirely  useless  for  application 
to  metals  that  are  galvanized.  After  long  and  close  application  and 
study  of  the  requirements  of  paint  suited  for  galvanized  iron,  the 
Goheen  Manufacturing  Company,  of  Canton,  Ohio,  has  intro- 

duced upon  the  market  a  composition  known  as  "Galvanum,"  for 
which  it  is  claimed  that  it  will  adhere  for  years  to  galvanized  sur- 

faces. Floyd  Davis,  of  Des  Moines,  la.,  analytical  and  consulting 
chemist,  has  made  a  number  of  tests  of  this  paint,  and  states  that 
he  has  found  it  to  be  excellent  for  the  use  intended. 
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Convertible  Car  in  Brooklyn 

One  of  the  most  interesting  exhibits  at  the  recent  convention  at 
Boston  was  the  new  type  of  convertible  car  shown  by  the  J.  G. 
Brill  Company.  The  car  attracted  particular  attention  from  its 
close  resemblance  to  an  ordinary  box  car  when  closed,  and  to  an 
open  car  when  the  side  panels  were  raised.  A  car  of  this  type  has 
recently  been  put  in  service  on  the  Brooklyn  Heights  Railroad, 
and  is  illustrated  herewith. 

One  chief  result  aimed  at  by  the  builders  of  this  car  in  its  con- 
struction was  to  produce  a  car  which  could  be  quickly  changed 

from  the  open  to  the  closed  type,  and  vice  versa,  by  being  self- 
contained,  and  yet  avoid  cylindrical  appearance.  They  also 

sought  to  produce  a  car  which  when  used  "open"  could  be  en- tered from  the  side. 
Fig.  1  shows  the  car  when  used  in  summer.  The  casual  ob- 

server sees  an  open  car  with  a  center  aisle.  He  might,  upon  ex- 
amination, notice  that  the  posts  come  down  outside  of  the  round 

corner  seat  and  panels,  and  perhaps  might  observe  that  the  curve 
of  the  roof  was  a  little  more  convex  than  usual.  In  other  respects 
there  would  be  nothing  different  from  the  ordinary  open  car. 
From  the  inside  he  would  see  that  the  monitor  or  raised  deck  was 
somewhat  narrower  than  the  fashion,  and  that  the  curve  of  the 
roof  was  slightly  more  convex  and  apparently  set  at  a  slightly 
steeper  angle.  But  even  these  points  might  escape  observation,  so 
nearly  is  the  car  like  those  in  common  use. 
The  posts,  however,  carry  a  complete  set  of  panels,  sash  and 

glass,  as  well  as  roller  curtains.  Space  is  found  for  all  these  in 
the  roof,  completely  out  of  way  and  out  of  sight.  Held  in  place 
by  the  ordinary  sash-lock  is  first  a  panel  which,  when  in  place,  fills 
the  opening  at  the  end  of  the  seat.  This  panel  is  elastic.  It  may 
be  either  metal  or  fibre,  and  is  in  any  case  backed  by  horizontal 
slats.  These  panels  are  also  lined  with  Wilton  carpet,  so  that  the 
side  of  the  car,  with  its  air  space,  becomes  warmer,  it  is  claimed. 

slide  in  a  groove  with  double  or  reveise  curves.  It  comes  down 
and  passes  the  curves  with  great  ease.  After  bringing  down  the 
panel  the  sash  is  lowered  in  the  usual  way,  and  when  sash  and 
panels  are  in  place  the  curtains  can  be  operated  in  the  usual  man- 

ner, and  come  down  to  the  tops  of  the  panels.    The  curtains  are 

FIG.  1.— CONVERTIBLE  CAR  USED  OPEN 

than  that  of  a  car  with  the  usual  form  of  solid  side.  This  con- 
struction enables  it  to  conform  to  the  curves  of  the  grooves,  which 

vary  in  their  sweep  according  to  the  sweep  of  the  posts.  The  lat- 
ter, it  should  be  understood,  have  the  same  form 

as  the  outside  line  of  an  ordinary  open  car. 
When  the  panels  have  been  let  down  the  lock 
for  the  sash  is  exposed,  and  the  sash  is  brought 
down  in  place.  It  is  made  in  two  parts  hinged 
together.  Apparently  they  slide  in  the  same 
groove  as  the  panels;  they  do  not,  however.  By 
putting  one  groove  at  the  bottom  of  the  other, 
what  is  equivalent  to  a  double  track  is  secured 
over  one  line.  The  sash,  by  means  of  trunnions, 
slide  in  the  bottom  groove.  When  they  reach 
the  top  of  the  posts,  where  a  switch  would  other- 

wise be  necessary,  the  sash  is  turned  off  to  its 
own  line  without  the  intervention  of  any  ap- 

paratus, while  the  panel  is  carried  off  in  another 
direction,  quite  clear  from,  and  in  front  of,  the 
sash.  The  advantages  of  this  construction  are 
simplicity  of  operation  and  mechanism  and  a  gain  of  2  ins.  in  the 
inside  width  of  the  car,  without  increasing  the  outside  width. 

In  designing  this  car,  among  the  important  matters  considered 
was  that  of  the  external  appearance.  It  has  been  one  aim  to  pro- 

duce a  car  which  shall  be  as  much  as  possible  like  the  ordinary 
convertible  car,  with  low  sides.  This  car  has  both  convex  and 
concave  panels.  For  winter  service  it  had  double  sash,  making  it 
light  and  pleasant. 
The  handling  of  the  sash  and  panels  is  precisely  the  same  as 

that  of  raising  or  lowering  the  sash  of  an  ordinary  window  or  car. 
The  solid  yet  flexible  panel  comes  down  and  makes  a  solid  side 
below  the  seat,  the  top  of  which  is  just  level  with  the  elbow.  This 
is  claimed  to  be  the  first  time  that  a  solid  panel  has  been  made  to 

FIG.  3. — INTERIOR  OF  CAR 

upon  rollers  placed  inside  the  other  fixtures.  When  the  sash  and 
panels  are  up,  these  curtains  come  all  the  way  down  to  the  floor, 
completely  closing  the  opening  between  the  seats.  There  is  an 
inner  and  entirely  independent  groove  in  the  posts  in  which  the 
curtains  operate.  Both  open  and  closed,  the  car  has  all  the  fa- 

cility of  operation  that  could  be  desired  in  a  car 
if  either  class. 
As  the  change  from  one  style  to  the  other  can 

be  quickly  made,  and  as  the  materials  for  the 
transformation  are  carried  in  the  car  itself,  it  is 
always  possible  to  command  that  type  of  car  suit- 

able to  the  weather.  In  case  of  sudden  storm  or 
rain  or  a  sudden  change  of  temperature,  the  car 
can  be  made  to  suit  the  conditions  without 
delay  or  expense  and  without  sacrificing  the  com- 

fort of  the  passengers. 
The  car  shown  in  the  engravings  has  the  fol- 

lowing general   dimensions:   Length   of  body, 
25  ft.  9  ins.;  width  at  sills,  7  ft.  1  in.;  width  at 
belt  rail,  7  ft.  9  ins. ;  length  of  platforms,  one  at 
each  end  of  the  car,  3  ft.  11^2  ins.;  length  over  all, 
35  ft.  4  ins.    Each  end  of  the  car  is  fitted  with  the 
Brill  angle  iron  buffer.    The  platforms  are  ar- 

ranged with  steps,  as  usual,  but  the  opening  on  the  left  is  fitted 
with  a  high-hinged  gate  and  is  not  used  for  an  entrance.    A  fold- 

ing gate  is  placed  on  the  opposite  side. 

FIG.  2.— CONVERTIBLE  CAR  USED  CLOSED 

There  are  eighteen  cross  seats,  34  ins.  long,  with  reversible 
backs.  The  backs  and  seats  are  covered  with  spring  cane.  There 
is  a  center  aisle  as  well  as  the  side  entrances  at  each  seat.  Round 
corner  seat  end  panels  are  used,  which  add  much  to  the  ease  and 
safety  of  entrance  from  the  aisles.  At  the  ends  of  the  car  there 
are  the  usual  stationary  seats.  The  total  seating  capacity  thus  ob- 

tained is  forty. 
There  is  a  running  board  or  step  the  whole  length  of  the  car  on 

each  side.  This  is  at  the  usual  height,  18  ins.,  and  folds  up  like 
the  step  of  an  open  car.  At  the  platform  there  are  the  usual  plat- 
foim  steps  with  13-in.  risers.  These  are  13J4  ins.  from  the  head  of 
the  rail,  and  being  low,  give  women  and  children  easy  access  to the  car. 
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The  chief  features  of  this  car  has  been  fully  patented  by  J.  A. 
Brill  in  all  the  principal  European  countries,  as  well  as  in  the 
United  States. 

—  ♦♦♦ 

The  "Churchill"  Rail  Toint  And  "Diamond"  Spike 

The  accompanying  engraving  shows  the  Churchill  rail  joint, 
which  was  designed  by  a  practical  railway  engineer  and  seems  to 
be  rapidly  winning  favor  among  railway  men.  It  is  made  for 
either  T  or  girder  rails,  and  consists  of  a  peculiarly  well-formed 
trussed  angle  bar,  with  a  base  plate  acting  as  a  bridge  for  sup- 

porting the  rail  ends  between  the  ties.  The  angle  bars  are  rolled 
with  a  deep  projection  of  varying  lengths  opposite  the  rail  ends, 
thus  giving  them  that  truss  reinforcement  which  renders  them  ex- 

ceptionally strong.  The  interior  surfaces  of  the  truss  portions  of 
the  bars  are  rolled  with  projections  running  along  the  inner  sur- 

face of  same,  the  upper  face  of  which  projections  are  made  at  an 
angle  of  45  degs.  to  exactly  correspond  with  the  pitch  of  the  down- 

o  o 

a  trailer.  A  large  party  of  prominent  men  were  present  at  the 
opening,  including  Mayor  Beale,  of  Bangor,  and  several  Alder- 

men. The  train  was  enthusiastically  greeted  all  along  the  line  by 
cheers,  cannon  and  fireworks. 
The  Patton  motor  car,  which  was  used  in  the  opening  cere- 

monies and  which  is  shown  herewith,  is  32  ft.  over  all  and  weighs 
28  tons.  Its  equipment  includes  two  50  h.p.  motors,  an  engine  of 
50  h.p.,  a  dynamo  of  30  kw.  and  a  battery  consisting  of  1 10  cells 
with  a  capacity  of  280  amp.  hours.  The  dynamo  and  motor  were 
manufactured  by  the  Walker  Company,  of  Cleveland,  Ohio.  The 
engine  was  made  by  the  National  Meter  Company,  of  New  York, 
and  the  car  was  equipped  with  Christensen  air  brakes.  Several 
additional  combination  cars  are  now  in  course  of  construction,  or 
will  be  constructed  shortly,  for  use  on  the  Penobscot  Central  Rail- 

way.   They  will  all  be  operated  by  the  Patton  system. 

—  

Mechanical  Clip  for  Holding  Fig.  8  Trolley  Wire 

A  strong,  simple  clip  for  securely  holding  Fig.  8  trolley  wire 
has  recently  been  brought  out  by  the  A.  &  J.  M.  Anderson  Manu- 

facturing Company,  of  South  Boston,  Mass.,  and  is  shown  in  the 
accompanying  illustrations.  The  larger  view  shows  the  clip  com- 

plete fastened  to  the  wire,  and  the  smaller  view  shows  the  small 
clamp,  of  which  there  are  two  on  each  clip.    As  will  be  seen,  the 

UNDER  SIDE  OF  TIE  PLATE. 
DOTTED  LINES  SHOW  PLATE  BEFORE  BEING  BEN'. 

CHURCHILL  IOINT 

turned  edges  of  the  engaging  portions  of  the  base 
plate,  so  that  when  the  two  lower  truss  bolts  are 
tightened  up,  there  is  formed  a  wedge  adjustment 
which  insures  the  keeping  of  the  parts  always  in 
close  contact,  making  them  practically  one  with  the 
rail,  giving  it  great  security  and  strength. 

The  upper  parts  of  the  plate,  which  gives  support 
to  the  under  head  of  the  rail,  are  formed  with  con- 

cave surfaces,  as  in  ordinary  practice,  there  being 
two  such  surfaces  with  reinforcing  center  ribs  on 
plates  designed  for  girder  rails.    The  base  plate  is  designed  to  rest 
upon  the  ties  adjoining  the  joints,  so  that  ends  of  the  truss  part  of 
the  joint  plates  rest  against  the  ties,  and  tend  to  prevent  the  creep- 

ing of  the  rails. 
It  will  be  readily  observed  that  the  joint  is  designed  so  that  it 

confines,  and  securely  holds  both  the  web  and  the  flanges  of  the 
rail,  for  which  reason  all  lateral  and  vertical  movements  of  rail 
ends  is  prevented,  and  the  essential  feature  of  perfect  joints  is 
secured. 

A  second  engraving  illustrates  the  "Diamond"  type  of  railway spike,  which,  as  will  be  noted  from  the  illustration,  is  shaped  at 

"DIAMOND  "  SPIKE 

the  point  somewhat  like  the  carpenter's  gouge,  its  exact  form  be- 
ing determined  after  a  great  many  practical  tests  while  experi- 

menting to  secure  a  clean  cut  of  the  wood  fibres  of  the  ties.  The 
body  of  the  spike  was  further  designed  so  as  to  be  easily  and 
squarely  driven  without  a  tendency  to  split  the  ties,  and  which, 
when  in  position,  holds  more  tenaciously  than  any  other  type  of 
spike.  Both  the  rail  joint  and  spike  are  manufactured  and  sold 
only  by  the  Diamond  State  Iron  Company,  of  Wilmington,  Del. 

 ♦♦♦  

MOTOR   CAR— BANGOR 
clip  is  made  of  two  interlocking  parts  so  designed  that  when  the 
upper  edges  of  the  two  parts  come  together  the  jaws  also  come 
together  in  the  right  position  to  clamp  on  to  the  upper  part  of 
Fig.  8  wire.  The  upper  edges  of  the  two  clip  parts  when  brought 
together  have  a  slight  taper  from  the  center  to  either  side  and  are 
so  shaped  that  they  will  just  enter  the  grooves  in  the  small  clamps. 

To  apply  the  clamp  the  jaws  are  placed  to 
engage  the  upper  part  of  the  trolley  wire, 
the  upper  parts  of  the  clips  are  brought 
together  and  the  small  clamps  driven  on 
to  this  tapering  upper  edge,  thereby 
drawing  the  clip  still  more  closely  to- 

gether and  permanently  fastening  the  grip 
of  the  jaws  on  the  wire.  To  prevent  the 
clamps  sliding  back  the  fingers  on  small 

clamps  are  bent  down  and  engage  the  small  lugs  on  each  side  of 
the  clip.  These  lugs  are  staggered  so  that  some  of  them  will 
always  be  in  position  to  engage  the  fingers.  This  device  is  used  in 

the  Boston  Subway  and  is  known  as  the  "Bartley"  mechanical  clip. 

♦  ♦♦  

CLIP 

Patton  Motors  in  Maine 

The  opening  of  the  new  Penobscot  Central  Railway  of  Bangor, 
Me.,  was  made  recently.  This  road  connects  Bangor  with  a  num- 

ber of  prosperous  nearby  towns  and  is  equipped  with  Patton 
motor  cars.  The  first  passenger  train  over  the  new  road  consisted 
of  a  combination  motor  and  passenger  car  and  a  passenger  car  as 

Transporting  Standard  Gage  Cars  on  Narrow 

Gage  Roads 
Mention  was  made  in  the  last  issue  of  the  Street  Railway 

Journal  of  an  ingenious  truck  employed  on  the  lines  of  the 
Societe  Genevoise  des  chemins  de  fer  a  voie  etroite  for  transport- 

ing standard  gage  cars  on  narrow  gage  railways.  This  truck  is 
manufactured  by  Maschinenfabrick  Esslinger,  of  Esslingen,  Ger- 

many, except  for  France  and  Belgium,  where  it  is  manufactured 
under  license  by  Soret  &  Cie.,  at  La  Cachette-Nouson  (Ardennes, 
France).  A  large  number  of  them  are  in  use  on  the  royal  narrow 
gage  railways  of  Wurtemberg  and  Saxony,  where  large-sized  pas- 

senger cars  by  their  means  are  transported  over  narrow-gage 
railways  at  a  speed  of  20  km.  per  hour.  Curves  with  as  short  a 
radius  as  15  m.  present  no  difficulties  to  this  truck.  The  operation 
of  the  device  at  Geneva  during  the  recent  convention  in  that  city 
of  the  International  Tramways  Union  was  carefully  inspected  and 
commended  by  the  delegates  present. 
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Power  Sawing  Machine  for  Cutting  Steel  Rails 

To,  meet  the  varied  requirements  of  metal  workers,  street  and 
ste,<rfn  railways,  and  manufacturers  who  cut  large  quantities  of 
iffeel  rails,  bar  iron,  steel  shafting,  etc.,  ranging  in  size  from  3  ins. 
to  8  ins.  round  and  square,  the  Q.  &  C.  Company,  of  Chicago,  111., 
has  brought  out  a  new  and  special  cold  saw,  which  carries  a  blade 
25  ins.  in  diameter,  \\  in.  thick,  and  which  is  provided  with  fine 
teeth,  the  blade  itself  being  arbor  driven.  The  front  view  of  this 
power  saw  is  shown  herewith. 

The  details  of  this  machine  are  as  follows:  Weight  on  straight 
base,  about  3000  lbs.;  floor  space  occupied,  .•  ft.  x  7  ft.;  amount 
of  power  required  to  run,  from  2Tj  h.p.  to  3T/4  h.p, ;  saw-blade 

of  the  fans  at  the  Mollis  and  Eliot  Street  chamber.  The  air  is 
drawn  from  the  subway  and  forced  through  the  chamber  to  a 
point  above  the  surface  of  the  ground. 
The  fans  are  all  of  the  Sturtcvant  cone  type,  each  consisting  of 

a  cast  iron  conoidal  center  with  annular  back  plate  of  steel  at- 
tached thereto,  and  a  series  of  reverse  curved  steel  plate  blades  or 

floats,  tapering  from  inlet  to  periphery,  attached  to  the  annular 
back  plate  and  to  the  front  plate  containing  the  inlet  opening.  In 
its  course  through  the  fan  the  direction  of  the  air  is  gradually 
changed  from  axial  to  radial,  the  curvature  of  the  blades  being 
such  as  to  offer  the  least  resistance  to  the  passage  of  the  air  and  to 
secure  the  highest  efficiency. 

The  two  fans  between  Hollis  and  Eliot  Streets  are  each  7  ft.  in 

RAIL  SAW 

available  for  work,  8J4  ins.;  diameter  of  collar,  8'..  ins.;  1  evolu- 
tions of  saw-blade  per  minute,  11;  travel  of  saw  carriage,  10  in.: 

cutting  speed  per  mile,  7-16  in.  The  machine  is  fitted  with  au- 
tomatic feed  to  meet  varied  requirements. 

Where  it  is  desirable  to  cut  large  quantities  of  steel  rails,  bar 
iron,  shafting,  etc.,  a  special  chuck  for  holding  from  three  to  six 
pieces  at  a  time  is  furnished,  thereby  reducing  the  time  necessary 
to  clamp  the  work  as  well  as  decreasing  the  time  necessary  to  make 
a  cut.  This  insures  most  rapid  and  best  results  where  blades  are 
kept  in  good  cutting  condition.  A  series  of  tests  in  cutting  steel 
rails  was  recently  made  on  one  of  these  machines,  the  results 
showing  160  cuts  with  scarcely  any  perceptible  dullness  of  saw- 
blade,  indicating  the  large  amount  of  work  that  can  be  done  with- 

out stopping  to  grind,  and  showing  as  well  the  long  life  of  saw- 
blades  under  the  proper  conditions  of  care  and  handling.  Addi- 

tional tests  made  recently  in  cutting  badly  crystallized  rails  prove 
that  the  machine  is  particularly  adapted  for  cutting  rails  which 
have  been  exposed  to  the  elements  for  considerable  time. 

The  Q.  &  C.  Company  has  also  recently  placed  on  the  market  a 
new  automatic  saw-grinder,  which  is  very  simple  in  construction 
and  positive  in  action.  It  is  shown  herewith.  A  slotted  disc 
crank  is  marked  showing  where  to  place  the  connecting  rod  in 
order  to  get  the  proper  throw  to  grind  saws  furnished  with  the  Q. 
&  C.  machines.  An  extra  emery  wheel  is  furnished  .with  this 
grinder  to  grind  the  top  of  the  teeth  of  the  saw,  giving  them  the 
proper  clearance. 

SAW  GRINDER 

diameter,  and  were  designed  to  each  deliver  30,000  cu.  ft.  of  air 
per  minute,  when  operated  at  175  r.p.m.  and  to  require  an  ex- 

penditure of  about  7  h.p.  each  for  their  operation  under  ordinary 
atmospheric  conditions.  At  one-half  the  speed  the  power  expend- 
irure  would  be  about  1  h.p.  Both  of  those  values  will  naturally 
wary  with  the  density  of  the  air  and  the  existing  temperatures 

Ventilation  of  the  Boston  Subway 

The  original  designs  of  the  Boston  Transit  Commission  for 
ventilating  the  Boston  Subway  contemplated  the  introduction  of 
electrically  driven  fans  at  suitable  points  along  the  route.  Four 
of  these  have  already  been  constructed  and  installed  by  the  B.  F. 
Sturtevant  Company,  of  Boston;  two  near  West  Street,  and  two 
between  Hollis  and  Eliot  Streets.  The  former  location  is  practi- 

cally midway  between  the  Boylston  and  Park  Street  entrances,  at 
each  of  which  there  is  ample  opportunity  for  the  free  ingress  of 
air.  The  space  coming  under  the  control  of  the  fans  at  this  point 
is  about  1,050,000  cu.  ft.  The  Hollis  and  Eliot  Street  section  con- 

tains about  900,000  cu.  ft. 
The  fans  were,  in  each  case,  designed  to  have  a  capacity  equiva- 

lent to  an  air  change  in  each  section  once  in  about  fifteen  minutes. 
In  the  accompanying  engraving  is  shown  the  general  arrangement 

Struct  RaiXWJI  J'Jumat.y.r. 
SIDE  ELEVATION  OF  BOSTON  SUBWAY  FAN 

within  and  without  the  subway.  The  two  fans  near  West  Street 
are  both  8  ft.  in  diameter,  each  designed  to  deliver  37,000  cu.  ft.  of 
air  per  minute  at  170  revolutions  with  a  power  expenditure  of 
about  to  h.p.,  and  to  require  1.25  h.p.  when  driven  at  half  speed. 

Each  fan  is  provide  1  with  an  electric  motor  of  the  special  Sturte- 
vant M.  P.  8  type,  direct  connected  to  the  fan  shaft  by  an  insulated 

coupling.  The  armatures  are  of  the  drum  type,  thoroughly  ven- 
tilated and  rendered  moisture  proof  by  being  saturated  in  japan 

and  thoroughly  baked  after  having  been  effectually  insulated  with 
mica  and  oilcloth.  They  are  shunt  wound  for  maximum  speed  at 
550  volts  and  arranged  for  series  or  parallel  operation,  having  a 
starting  and  regulating  resistance  giving  different  speeds  for  each 
combination.  The  maximum  temperature  rise  for  ten  hours  con- 

tinuous operation  is  limited  to  45  degs.  C.  for  the  armature  and  to 
50  deg.  C.  for  the  commutator  or  fields.    Each  motor  is  mounted 
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on  a  substantial  insulating  base  frame  constructed  of  Southern 
hard  pine  thoroughly  rilled  to  prevent  absorption  of  moisture,  and 
anchor  bolted  to  the  concrete  foundation. 

Extra  Strong;  Truck  for  Chicago 

Mention  was  made  last. month  of  the  selection  of  the  Peckhain 
truck  for  the  equipment  of  the  new  cars  on  the  South  Side  Ele- 

vated Railway,  of  Chicago.  This  truck  is  constructed  on  the 

same  general  lines  as  the  Peckham  Company's  14-A  "Extra 
Strong,"ouly  such  alterations  being  made  from  standard  design  as 
were  necessary  to  suit  it  for  use  under  the  cars  already  in  service 
on  the  South  Side  Elevated  Railway. 

The  side  frames  are  of  the  standard  built  up  type,  composed  of 
mild  steel  bars  fitted  into  heavy  malleable  iron  yokes  and  secured 
with  machine  driven  rivets.  As  can  be  seen  in  the  illustration,  the 
members  of  these  frames  are  so  arranged  as  to  constitute  a  truss 
between  the  yokes,  so  that  all  the  parts  are  strained  in  direct  ten- 

sion or  compression  and  not  subjected  to  bending  moments. 
These  frames  must  carry  a  maximum  load  of  15,000  lbs.  each,  in- 

cluding an  allowance  of  33  1-3  per  cent  of  the  actual  dead  weight 
for  shocks.  Their  ultimate  strength  is  estimated  at  90,000  lbs.,  or, 
for  a  factor  of  safety  of  6.  Tests,  however,  have  proved  that  they 
would  not  break  down  under  short  of  100,000  lbs. 

These  frames  are  constructed  with  a  5  ft.  6  in.  wheel  base,  al- 
though they  carry  two  G.E.  57  motors  and  a  swing  bolster. 

The  transoms  are  5^  ins.  x  1  in.  mild  steel  bars.  They  are  secured 

the  top  by  a  Y^-xw.  cover  plate  and  at  the  bottom  by  the  malleable 
iron  spring  pockets.  It  is  free  to  move  between  the  transom  bars 
vertically  with  the  changes  in  load  and  horizontally  with  the  swing 

of  the  spring-  plank  upon  its  links.  This  swinging  motion  is  lim- 
ited, however,  by  spring  plungers,  one  in  each  end  of  the  bolster, 

which  press  against  the  side  frames,  if  the  swing  becomes  exces- 
sive. The  combination  of  these  spring  plungers  and  the  long 

swinging  links  gives  a  remarkably  easy  motion  in  curving. 
On  the  bolster  are  secured,  by  turned  bolts  in  reamed  holes,  the 

center  or  swivel  plate  and  the  two  roller  side  bearings,  all  of  cast 
steel. 
The  brakes  are  of  the  double  upright  lever  type.  The  upright 

levers  are  connected  at  the  top  by  an  equalizer,  bearing  a  curved 
arch  to  provide  against  any  tightening  of  the  brakes  on  entering 
a  curve.  The  brake  rods  are  of  2  in.  x  7-8  in.  double  refined  iron, 
and  are  carried  outside  of  the  wheels  in  o^der  to  provide  good 
clearance  and  working  space  around  the  motors.  The  brake  rods 
connect  at  the  outside  end  of  the  truck  with  dead  levers  in  order 
to  equalize  the  pressure  on  the  front  and  rear  shoes.  The  adjust- 

ment is  arranged  back  of  the  dead  lever  where  it  can  be  reached 
and  handled  wherever  the  car  stands  in  the  yard.  All  the  holes  in 
the  levers  are  bushed  with  hardened  steel  bushings.  The  brake 
beams  are  4^2  ins.  x  34  in-  special  steel  bars  swung  from  the  truck 
frame  by  double  forged  steel  links,  bearing  on  i-in.  cold  rolled  steel 
pins  top  and  bottom.  Safety  hangers  secured  to  the  frame  pre- 

vent the  brake  rigging  from  falling  should  the  links  in  which  it  is 
swung  give  way.  The  shoe  heads  are  of  malleable  iron  and  are 
arranged  to  hold  an  interchangeable  shoe  by  two  key  bolts.  The 

PECKHAM  TRUCK  FOR  SOUTH  SIDE  ELEVATED  RAILWAY,  CHICAGO 

to  the  side  frames  by  malleable  iron  transom  holders,  which  show 
plainly  in  the.  illustration.  These  transom  holders  are  so  designed 
as  to  furnish  heavy  corner  braces  for  the  transom  and  to  receive 
the  upper  bolster  link  pins.  They  are  riveted  to  the  transom  and 
secured  to  the  side  frames  by  six  turned  bolts  driven  into  reamed 
holes.  The  transom  bars  carry,  in  addition  to  the  links  on  which 
the  spring  plank  swings,  supporting  brackets  for  the  motor  spring 
and  safety  stirrups  which  reach  under  the  spring  plank  to  catch  it 
should  any  of  the  supports  give  way. 
The  spring  plank  is  built  of  4^2  ins.  x  1  in.  mild  steel  bars  set  00 

edge.  Between  these  bars  are  secured  pockets  to  receive  the  two 
spiral  nest  springs  and  the  half  elliptic  springs  upon  which  the 
bolster  is  carried.  The  arrangement  of  these  springs  with  the 
half  elliptic  in  the  center  and  a  coil  at  each  end  of  the  bolster  en- 

ables one  side  of  the  truck  to  rise,  when  forced  up  by  the  super- 
elevation of  the  rail,  on  entering  a  curve,  without  having  to  com- 

press half  of  the  whole  spring  system.  The  effect  of  this  spring 
arrangement  in  lessening  the  twisting  strain  on  car  bodies  is  espe- 

cially noticeable  on  the  elevated  tracks,  where  the  superelevation 
of  the  outside  rail  is  large. 
The  spring  plank  is  supported  on  four  swinging  links,  18  ins. 

long  between  centers  of  pins  and  with  a  1  3-8-in.  round  shank. 
These  links  are  hinged  in  the  transom  holders  above  by  iT/2-in. 
cold  rolled  steel  pins,  and  in  the  spring  planks  below  with  an 
iJ4  in-  pin  of  the  same  material.  Between  the  lower  pin  and  the 
spring  plank  is  placed  a  rubber  cushion  iy2  ins.  thick  and  3^2  ins. 
square,  which  breaks  the  chain  of  metallic  contact  from  the  wheels 
to  the  bolster,  and  deadens  the  small  vibrations  which  are  trans- 

mitted to  the  springs. 
The  bolster  is  built  of  two  heavy  8-in.  channels,  held  together  at 

shoes  used  are  the  Allen  &  Morrison  patent,  with  which  all  cars  on 
the  South  Side  Elevated  Railway  are  equipped. 

The  appearance  of  the  truck  at  once  suggests  strength  and  stiff- 
ness, all  parts  being  accurately  proportioned  for  the  strains  to  be 

carried,  while  the  low  sides  give  access  to  all  the  electrical  connec- 
tions without  the  necessity  of  jacking  up  the  car  body. 

 ♦♦♦  
An  interesting  experiment  is  being  tried  in  Bradford,  England. 

The  corporation  of  Bradford  has  bought  a  number  of  good,  re- 
liable motors  and  is  offering  them  for  hire  to  the  owners  of  elec- 

trical undertakings,  power  plants,  etc.  Albert  H.  Gibbings,  the 
City  Electrical  Engineer,  in  a  report  recently  made  upon  the  ven- 

ture, states  that  a  rental  charge  of  ten  per  cent  upon  the  initial 
cost  of  each  motor  has  been  found  amply  sufficient  to  yield  accept- 
aple  returns.    The  system  is  working  very  satisfactorily. 

 +++  
The  street  car  strike  in  Waco.,  Tex.,  which  was  inaugurated  on 

Oct.  4,  was  declared  off  on  Oct.  22,  and  the  Employees'  Union was  disbanded.  The  striking  employees  were  released  from  any 
obligation  to  the  Union,  and  most  of  them  have  filed  applications 
for  their  old  positions.  The  street  railway  company  has  accepted 
the  applications  and  notified  its  old  men  that  whenever  vacancies 
occur  they  will  be  put  back,  but  will  have  to  take  their  places  on 
the  extra  list  as  new  men.  The  result  is  a  complete  victory  for 
the  companv. 

The  Baltimore  (Md.)  &  Northern  Electric  Railway  Company 
has  instituted  an  express  system  in  operation  over  its  line. 
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The  New  Meaker  Register  ating  ring,  rest  upon  the  rim  of  the  wheel.    It  is  evident  that  the actuating  ring  and  the  next  higher  figure  wheel,  the  teeth  of  which 

are  engaged  in  the  ring's  perforations,  cannot  move  until  the To  the  street  railway  man  there  is  probably  no  name  more  wheel  in  its  revolution  brings  the  channeled  openings  at  BB  to  the 
thoroughly  familiar  than  that  of  Meaker.    For  twenty  years  the  proper  place.    The  outer  projection  marked  D  is  then  engaged  by 
name  has  been  associated  with  that  branch  of  the  business  which  the  cam  C  and  a  quarter  turn  is  imparted  to  the  actuating  ring, 
has  to  do  with  securing  to  the  company  the  full  return  of  the  fares  This  leaves  the  two  projections  D  D  resting  upon  the  rim,  locking 
collected  by  the  conductor.    These  twenty  years  have  been  de-  the  wheel  as  before.    This  quarter  turn   of  the  actuating  ring 
voted  to  the  constant  study  of  register  mechanisms,  each  success  moves  the  next  higher  figure  wheel  one-tenth  of  its  circumference, 
or  failure  constituting  a  fund  of  knowledge  from  which  the  new  and  the  registration  is  accomplished. 
register  just  placed  upon  the  market  is  evolved.  It  is  reasonable  There  are  no  other  parts  for  each  figure  wheel  than  those 
to  expect  that  constant  application  along  one  line  for  so  many  named;  there  are  no  springs  or  stops  for  the  reason  that  all  mo- 
years  would  result  in  a  very  superior  output,  and  the  claims  made  tions  are  positive.    The  parts  are  so  formed  that  they  will  only  go 

FIG.  I.— FRONT  OF  REGISTER  FIG.  4.— REGISTER  WITH  FRONT  REMOVED 

for  the  Meaker  register  show  the  result  of  this  work.  Some  of 
the  advantages  are  in  detail  as  follows:  The  new  register  is  a 
hundred  thousand  register,  but  instead  of  the  totalizer  being  en- 

tirely of  figures,  it  is  a  combination  of  letters  with  figures,  the  for- 
mer so  arranged  that  they  may  be  changed  like  a  combination  lock, 

making  it  impossible  for  any  one  unacquainted  with  the  key  to 
read  the  register.  This  feature  prevents  the  general  public  from 

making  notes  as  to  the  company's  business  and  avoids  cumber- 
some numbers  in  bookkeeping  as  well  as  forming  a  check  on  the 

bookkeeping.  If,  however,  it  is  desired  to  convert  the  totalizer 
entirely  into  figures,  the  change  may  be  effected  in  a  few  mo- 
ments. 

Fig.  1  is  the  front  of  the  machine,  and  to  the  man  acquainted 

FIG.  2.— FIGURE  WHEEL  RIM 

with  register  mechanisms  shows  the  extreme  simplicity  of  this 
system. 

In  Fig.  2  is  shown  the  figure  wheel  rim  separately,  which  is  a 
steel  shell  fitting  over  a  cast  wheel,  shown  in  Fig.  3.  In  this  cut 
is  also  shown  the  manner  of  locking  and  engaging  the  next  wheel. 
The  small  wheel  of  Fig.  3  is  the  actuating  ring;  into  its  perfora- 

tions mesh  the  large  teeth  of  the  next  ten-sided  figure  rim  same  as 
Fig.  2.  The  four  projections  of  the  small  ring  form  a  lock  and 
operate  as  shown.    Two  of  the  four  projections,  A  A  of  the  actu- 

together  with  the  totalizer  standing  at  99.999  and  the  trip  number 
at  999.  This  prevents  taking  the  machine  apart  and  putting  it  to- 

gether at  a  lower  number  for  the  enriching  of  the  employee. 
The  registration  movement  and  alarm  can  be  produced  only  by 

the  movement  of  the  slide  which  operates  the  register  and  gov- 
erns its  motions.  It  is  provided  with  phosphor-bronze  guides, 

and  carries  a  large  hardened  steel  dog,  which,  traveling  over  a 
hardened  ratchet,  guarantees  complete  strokes.  The  bell  hammer 
is  actuated  by  this  dog,  and  is  only  thrown  by  its  dropping  from 
the  last  ratchet.  An  incomplete  stroke  cannot  ring  the  bell,  nor 
can  it  be  rung  a  second  time  until  another  stroke  is  made. 
The  dog,  in  its  movement  over  the  ratchet,  throws  the  actuating 

bar  into  engagement  with  the  rings,  and  holds  it  there  while  its 
work  is  being  done.    These  rings  are  then  locked  while  the  slide 
returns  to  place.    The  trip  figures  may  be  set  back  to  zero  at  any 

time  by  pulling  out  the  thumb  button 
and  giving  it  one  turn  to  the  right; 
further,  it  is  impossible  to  operate  the 
register  until  the  trip  figures  show 
zero  and  the  thumb  button  has  been 
placed  in  its  proper  position.  Red 
shutters  appear  at  both  windows  and 
will  not  disappear  until  the  fare  is  re- 

corded and  the  bell  rings;  it  is  impos- 
sible, too,  for  the  ringing  to  be  done 

so  rapidly  that  it  cannot  be  counted. 
A  few  terse  points  that  may  further 

be  mentioned  are:  The  parts  of  the 
register  are  of  phosphor-bronze  or 
steel  treated  with  a  new  process  mak- 

ing it  strictly  rust  proof;  the  mechan- 
ism is  dust  tight,  the  bell  chamber, 

which  is  ordinarily  a  road  for  dust  to 
enter,  being  separate;  there  are  but 
seventeen  pieces  in  the  recording  ap- 

paratus and  but  three  springs  in  the 
entire  register.  The  company  is  also 
bringing  out  a  new  and  very  simple 
pulling  device  adjustable  for  long  or 
short  cars,  cord  or  rod  pull. 

The  company's  factory  is  equipped  with  new  machinery  for  turn- 
ing out  the  register  parts  almost  automatically. 

FIG.  3.— WHEEL  FRAME  AND  ACTUATING  RING 

Friedrich  Tischendorfer,  chief  engineer  for  Elektricitats-Aktien- 
gesellschaft,  formerly  Schuckert  &  Company,  Nuremburg,  Ger- 

many, was  in  New  York  last  month.  While  in  this  country  Mr. 
Tischendorfer  will  arrange  for  new  connections  and  will  make  ex- 

tensive purchases  in  electrical  machinery. 
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The  No.  28  Pivotal  Truck 

The  McGuire  No.  28  pivotal  truck  is  in  use  on  this  line  under 
120  passenger  cars  on  the  South  Side  Elevated  Railway,  of  Chi- 

cago, as  mentioned  elsewhere,  and  is  illustrated  herewith.  This 
truck  was  especially  designed  by  the  McGuire  Manufacturing 
Company  for  elevated  railway  service,  and  contains  many  inter- 

esting features  which  are  worthy  of  special  mention.  Chief 
among  these  is  its  dual  construction.  The  truck  is  really  two, 
combined  in  one.  The  two  frames  make  a  truck  of  great  strength, 
especially  diagonally,  so  that  the  wheels  are  always  square,  giving 
the  most  perfect  curving,  the  lightest  running,  and  the  least  flange 
wear  possible.  The  brakes  and  motors  are  hung  on  the  lower 
frame,  independent  of  the  main  car  springs,  so  that  the  noise  and 
jar  of  their  operation  are  not  transmitted  to  the  car-body,  and  the 
disagreeable  jerk,  caused  by  the  tilting  of  the  truck  frame  when 
braking,  is  not  experienced.  The  draft  base  is  the  wheel  base  of 
the  truck,  and  consequently  the  frictional  resistance  to  the  free  ac- 

tion of  the  car-body  vertically  and  laterally  when  the  motors  are 
pulling  is  not  increased  by  leverage,  as  it  is  in  the  ordinary 
"swing  bolster."  For  instance,  under  ordinary  conditions,  in  such 
service  as  above  described,  the  drawbar  pull  of  a  motor  car  dur- 

ing acceleration  is  about  400  lbs.  per  ton  of  load,  and  a  cor- 
responding reverse  action  during  retardation.  An  ordinary  mo- 

tor car  with  four  100  h.p.  motors  weighs  about  18  tons,  giving 
a  drawbar  pull  of  a  little  over  7000  lbs.  or  a  horizontal  effort  for 
each  motor  truck  of  3500  lbs. 
The  equalizing  bars  continue  clear  around  the  ends  of  the 

truck,  and  are  machine  jointed  and  riveted  together,  making  a 
solid  frame,  while  the  side  bars  containing  the  pedestal  jaws  are 
machined  and  bolted  to  the  transom,  the  transom  having  an  extra 
large  base  so  as  to  resist  diagonal  strains,  making  the  side  bars 
and  transom  into  another  frame.  Either  frame  will  carry  the  load 
independently  of  the  other  in  case  an  accident  should  befall  one. 
The  lower  frame  rests  on  spiral  springs  in  wings  on  the  journal 
box,  and  the  motors  and  brakes  rest  upon  and  are  supported  en- 

tirely by  this  lower  frame,  giving  a  short,  easy  cushion  for  the 
motors  and  brakes.  The  upper  frame  is  carried  on  a  combination 
of  spiral  and  elliptic  spring.  The  swing  bolster  is  swung  upon 
links  after  the  M.  C.  B.  standard,  while  the  whole  top  frame  is  set 
upon  a  rocker  bearing  which  permits  it  to  relieve  the  spring 

Large  Order  for  Couplings 

The  large  pile  of  couplings  shown  herewith  represents  one- 
quarter  of  the  order  lately  received  from  the  Brooklyn  (N.  Y.) 
Elevated  Railway  Company,  by  the  W.  T.  Van  Dorn  Company, 
for  the  Van  Dorn  Standard  No.  3  automatic  coupler  applied 
to  the  Barnes  patent  swivel  on  the  body  bolster.  This  same  style 
and  class  of  couplings  are  on  all  the  trail  cars  of  the  Metropolitan 

COUPLINGS  FOR  CHICAGO 

West  Side  Elevated  Railway,  of  Chicago,  and  are  giving  entire 
satisfaction  to  the  management  of  that  road.  The  large  order  just 
received  from  Brooklyn  is  an  excellent  indication  of  the  merit 
possessed  by  the  couplings  manufactured  by  the  Van  Dorn  Com- 

pany. The  Van  Dorn  couplings  are  being  made  the  standard  by  many 
of  the  larger  elevated,  underground  and  surface  railway  companies 

NO.  28— PIVOTAL  TRUCK  IN  CHICAGO 

bolster  in  case  of  necessity,  thus  preventing  any  unusual  shocks  or 
jars  or  strains  to  come  upon  the  side  bars  of  the  truck. 

All  the  brake  connections  are  double  throughout  and  built  ac- 
cording to  McGuire's  patented  elastic  brake  design,  being  just 

powerful  enough  to  secure  the  greatest  retardation,  but  not  pow- 
erful enough  for  the  automatic  brakes  to  slide  the  wheels.  In 

fact,  to  epitomize,  the  peculiar  construction  of  this  truck  makes  it 
possible  to  reach  the  maximum  speed  in  the  shortest  space  of  time, 
which  means  the  greatest  practicable  rate  of  acceleration,  and 
with  the  braking  devices  enables  the  manufacturers  to  get  the 
greatest  practicable  rate  of  retardation  in  order  to  bring  the  train 
to  a  state  of  rest  in  the  shortest  practicable  time.  In  fact,  it  is 
evident  that  these  are  the  requirements  of  the  modern  elevated 
railway,  and  a  truck  to  stand  this  severe  test  for  any  length  of 
time  will  certainly  have  to  be  of  the  very  best.  These  trucks  have 
now  been  in  use  a  little  over  one  year,  and  show  absolutely  no 
signs  of  deterioration  as  yet. 
The  mechanical  construction  of  this  truck  is  as  good,  if  not- 

superior,  to  that  usually  put  upon  locomotives.  All  bearings  are 
machine  fitted,  all  holes  are  reamed,  all  bolts  turned  and  driven, 
and  all  the  steel  castings  subjected  to  the  most  rigid  tests,  and 
absolutely  free  from  any  cracks,  blowholes,  or  other  imperfec- 

tions, and  has  proved  itself  to  be  a  thing  of  comfort  and  safety  to 
the  traveling  public  as  well  as  the  minimum  of  cost  of  mainte- 

nance, to  the  company. 

both  in  this  country  and  in  Europe.  It  is  claimed  that  with  this 
device  there  is  no  lost  motion  whatever  between  the  motor  car  and 
the  trail  car,  and  the  train  starts  and  stops  as  if  composed  of  but 
one  car.  The  use  of  this  appliance  has  been  the  means  of  saving 
the  life  and  limbs  of  employees,  as  it  is  almost  impossible  for  any 
accidents  to  occur  when  cars  are  being  coupled.  They  are  entirely 
automatic  in  their  action  and  thus  a  large  amount  of  time  is 
saved.  The  Van  Dorn  Company  now  has  eleven  sizes  of  couplings 
for  different  conditions. 

New  Triple  Cylinder  Surfacer 

The  triple  cylinder  surfacer  shown  in  the  accompanying  illustra- 
tion is  built  by  the  Egan  Company,  of  Cincinnati,  O.,  to  meet  the 

exacting  demands  made  upon  planers  by  the  class  of  work  required 
to  be  done  in  car  shops,  etc.  The  company  has  attempted  to 
eliminate  from  this  machine  all  weaknesses  in  constiuction  and 
design  that  experience  has  developed  in  other  planers  where  sub- 

jected to  the  hardest  use. 
The  main  frame  is  massive  and  heavy,  cored  throughout,  and 

with  heavy  cross  girts  and  broad  base.  The  body  is  made  with  a 
heavy  deep  web  and  fitted  into  the  main  frame  in  four  long  dove- 

tailed ways  by  strong  gibs  made  adjustable  for  taking  up  wear.  It 
raises  and  lowers  on  four  powerful  screws  by  means  of  friction 
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feed  instantly  stopped  and  started  by  a  lever  at  the  front  of  the 
machine  convenient  to  the  operator,  or  may  be  adjusted  by  hand 
by  a  large  hand  wheel  at  the  front.  The  four  screws  are  located  at 
each  corner  of  the  bed  and  run  in  ball-bearings. 

Th  ere  are  six  feed  rolls,  8  in.  in  diameter,  powerfully  driven,  and 
all  rolls  have  parallel  lift,  so  as  to  give  full  bearing  across  the  en- 

tire width  surface  of  the  material  being  planed.  The  two  upper 
rolls  before  the  cylinder  are  divided,  and  each  section  separately 
driven  and  separately  weighted.  Each  section  is  driven  by  gear 
meshing  into  the -center  and  driving  down.  The  lower  rolls  are 
driven  by  expansion  gearing,  thus  avoiding  bevel  gears  or  uni- 

versal joints.     Each  cylinder  is  three-sided,  slotted  and  double 

TRIPLE  CYLINDER  SURFACER 

belted.  The  lower  cylinder,  with  its  bearings,  is  mounted  on  long 
dove-tailed  slide,  that  may  be  quickly  drawn  out  endwise  for 
sharpening  and  adjusting  knives. 
The  Egan  Company  has  had  a  special  corps  of  expert  mechanics 

and  draftsmen  at  work  for  the  past  year  designing  and  perfecting 
new  and  improved  wood-working  machinery,  and  this  surfacer  is 
one  of  the  machines  designed  by  them.  The  Egan  Company 
makes  a  full  and  complete  line  of  high-grade  machines  for  manu- 

facturing articles  of  every  description  out  of  wood. 

The  Manufacture  of  Bolts  and  Spikes 

The  wo'ks  of  the  Diamond  State  Iron  Works,  which  have  a 
long-established  reputation  in  the  production  of  bolts  and  nuts, 
railroad  spikes,  splice  bars,  rivets  and  horseshoes,  etc.,  are  located 
near  Wilmington,  Del.,  on  both  sides  of  the  Christiana  River,  30 
miles  below  Philadelphia,  Pa.  The  buildings  are  very  compact 
and  cover  about  six  acres  of  ground,  and  each  division  of  the 
works  has  separate  furnaces  and  rolling  mills,  as  well  as  the  differ- 

ent class  of  bolt  and  nut  machinery.  The  mills  on  the  north  side 
produce  machine  and  carriage  bolts,  rivets,  lag  screws  and  some 
special  products,  while  on  the  south  side  the  principal  output  is 
railroad  spikes  and  track  bolts,  boiler  and  bridge  rivets,  bridge 
rods,  horseshoes,  etc.,  and  also  embraces  the  foundry  and  the 
principal  machine  shop.  The  use  of  so  many  of  these  articles  in 
the  electric  railway  industry  will  undoubtedly  make  some  particu- 

lars of  their  manufacture  interesting. 
Leaving  the  rolling  mills  for  the  present,  we  follow  the  rods  to 

the  bolt  department  of  Mill  No.  1,  and  here  it  should  be  noted 
that  there  are  two  processes,  or  rather  three,  of  feeding  the  ma- 

terial to  the  shaping  machines.  In  No.  1  mill  the  bars  for  ma- 
chine bolts  are  first  cut  cold  into  exact  lengths  known  as  blanks, 

and  are  then  heated  in  oil-burning  furnaces,  and  fed  by  means  of 
tongs  very  rapidly  into  the  jaws  of  the  forming  machines,  which 
give  them  a  squeeze  and  drop  them  out  on  the  under  side  with  the 
head  perfectly  formed,  and  with  the  trade  mark  of  the  company, 
consisting  of  a  diamond  inclosing  the  letter  S  stamped  on  the 
head.  In  this  department  there  are  many  machines  for  making- 
bolts  of  different  sizes,  operated  by  men  and  boys,  who  are  very 
expert  in  feeding  the  blanks  to  suit  the  movement  of  the  dies. 
The  next  process  consists  in  pointing  or  rounding  off  the  ends  of 
the  bolts,  which  is  done  by  inserting  the  ends  in  revolving  man- 

drels and  then  pressing  them  against  the  'cutting  tools.  This  work is  done  by  boys,  who  put  the  bolts  in  position  and  take  them  out 
about  as  fast  as  one  can  count.  The  thread-cutting  follows  and 
this  is  done  on  machines  in  which  the  dies  are  held  in  revolving 
heads,  placed  longitudinally  in  gangs  of  from  two  to  four,  and 
which  are  fed  by  a  single  attendant.  In  the  process  of  cutting,  oil 
flows  freely  over  the  bolts  and  cutting  tools,  and  is  gathered  in  a 
vat  just  beneath. 

Nearby  the  bolt  cutters  are  the  nut-forming  and  threading  ma- 
chines. The  nuts  for  machine  and  carriage  bolts  are  cut  cold  from 

rolled  bars  from  3  ft.  to  4  ft.  in  length.  The  holes  are  first 
punched  at  suitable  intervals  the  whole  length  of  the  bar,  which  is 

turned  for  each  alternate  hole  to  prevent  its  becoming  bent  out  of 
shape.  When  the  bars  are  passed  through  the  cutting-up  machine 
or  shear,  the  individual  nuts  are  collected  in  baskets  and  delivered 
to  the  trueing  machines,  in  which  the  edges  are  squared  out  in  a 
die.  At  the  same  time  the  hole  is  trued  by  a  plunger  of  standard 
size,  and  in  the  same  operation  the  corners  of  one  side  are  slightly 
rounded  off  by  pressure.  In  this  machine  the  nuts  are  fed  in  by 
hand,  but  automatically  pass  from  one  process  to  the  other.  The 
reaming  process  follows,  the  nuts  being  fed  into  inclined  hoppers, 
which  hold  from  ten  to  twenty  each,  there  being  one  to  each  of  the 
six  spindles  of  the  machine.  The  reaming  tools  descend  together 
and  finish  the  six,  when  the  tools  are  raised  and  the  finished 
blank  is  moved  to  one  side  and  drops  out  of  sight,  when  the  next 
lot  moves  in  place  and  the  tools  again  descend  and  repeat  the 
operation.  The  thread-cutting  machines  have  a  number  of  verti- 

cal spindles,  on  some  as  many  as  eight.  The  blanks  are  fed  in  by 
hand,  and,  as  the  cutter  passes  through,  the  nuts  are  left  to  accu- 

mulate on  the  shank  of  the  cutter,  till  a  certain  number  is  reached, 
when  the  tool  is  removed  and  the  nuts  drop  off  from  the  upper 
end.  In  the  operation  oil  runs  freely  over  the  cutting  tools,  which 
facilitates  the  operation  and  prevents  heating.  In  the  process  of 
thread  cutting,  both  for  the  bolt  and  nut,  great  accuracy  is  re- 

quired, and  the  cutters  are  frequently  renewed  lest  the  wear  of  the 
tools  should  throw  the  threads  of  the  bolts  and  nuts  out  of  adjust- 

ment, as  any  wear  of  the  bolt  cutter  tends  to  enlarge  the  thread, 
while  the  wear  of  the  tool  which  cuts  the  thread  in  the  nut  tends  to 
reduce  the  diameter. 

Carriage  bolts  or  the  blanks  are  usually  cut  from  continuous 
round  rods,  which  are  coiled  like  wire  on  wheels,  the  stock  being 
automatically  drawn  into  the  machines,  which  cut  it  to  suitable 
lengths  and  at  the  same  time  upset  or  enlarge  one  end  so  as  to 
provide  sufficient  metal  for  forming  the  head  and  square  shank, 
which  is  a  characteristic  of  carriage  bolts.  Small  rivets  are  made 
by  the  same  class  of  machines,  the  wire  being  placed  on  reels 
which  feed  automatically.  Two  motions  are  required  to  cut  off 
and  form  the  heads,  and  this  is  done  faster  than  one  can  count, 
especially  in  the  smaller  sizes,  which  require  a  thousand  to  weigh 
3  lbs.  We  next  follow  the  blanks  for  carriage  bolts  to  the  upper 
floors,  where  they  are  pointed  and  the  heads  trimmed  to  spherical 
shape.  This  is  done  by  placing  the  blank  in  a  mandrel,  while  a 
cutting  tool,  about  2  ins.  square,  with  a  handle  at  the  center,  is 
held  deftly  against  the  head,  and  as  it  revolves  shaves  off  the  sur- 

plus of  metal.  The  heads  of  the  larger  sizes  of  carriage  bolts  are 
trimmedand  flattened  by  the  same  process.  After  this  the  threads 
are  cut,  as  described,  for  other  bolts,  and  the  nuts  are  adjusted  to 
the  bolts  by  hand,  for  which  work  boys  are  chiefly  employed,  who 
work  by  the  piece,  and  unite  the  bolts  and  nuts  very  rapidly,  while 
at  the  same  time  they  inspect  them  for  proper  fit.  All  employees 
throughout  the  establishment  work  by  the  piece,  the  price  being 
fixed  for  each  independent  process.  It  may  be  noted  in  passing 
that  the  stock  is  all  weighed  as  it  is  delivered  to  the  different  de- 

partments, and  all  the  chips  and  scraps  are  collected  and  weighed, 
so  that  very  accurate  check  is  kept  of  all  the  material.  Carriage 
bolts  and  some  other  classes  of  bolts  are  annealed  after  being 
made.  For  this  process  cast  iron  pans,  with  covers,  are  used. 
After  being  filled  with  bolts,  these  pans  are  placed  in  charcoal 
furnaces,  which  process  gives  the  surface  a  bluish  cast,  and  re- 

duces the  liability  to  rust. 
Lag  screws  are  formed  in  about  the  same  manner  as  described 

for  bolts,  but  are  pointed  or  tapered  before  the  threads  are  cut,  and 

a  modified  process  of  thread  cutting' is  employed,  in  order  to  give 
the  gimlet  point  that  is  a  characteristic  of  lag  screws.  The  output 
from  this  department,  including  machine  and  carriage  bolts  and 
cold-punched  nuts,  is  about  6000  tons  per  annum. 
We  will  now  cross  the  river  to  the  Old  Ferry  mills  and  watch 

the  process  of  making  track  bolts  and  spikes,  as  well  as  bridge 
bolts.  The  nuts  for  the  larger  bolts  are  usually  hot  pressed  and 

punched,  the  rods  being  heated  in  oil  furnaces  when  the  end  is 
thrust  into  the  machine,  which  punches  and  cuts  off  the  nut_  to 

proper  size,  either  square  or  sexagon  or  octagon.  After  being 
allowed  to  cool,  the  blanks  are  trimmed  to  accurate  size  on  a 

powerful  punch  which  forces  them  through  a  die,  in  which  process 
all  the  surplus  metal  is  shaved  off.  There  is  but  little  difference 
between  the  product  produced  by  the  cold  or  hot  pressers,  except 
by  the  latter  process  a  little  lower  grade  of  metal  can  be  employed. 
In  forming  bridge  bolts,  which  are  of  all  sizes  and  lengths,  the 
ends  of  the  rods  are  first  heated.  They  are  then  upset  or  enlarged 
in  a  suitable  machine,  which  accomplishes  the  work  in  two  blows. 

The  rod  comes  out  perfectly  round,  and  with  sufficient  additional 

metal  to  allow  of  the  cutting  of  the  large  thread  without  weaken- 
ing the  cross  section  of  the  bolt,  so  that  it  is  as  strong  in  the 

thread  as  at  any  other  point.  The  main  building,  which  is  occu- 
pied by  the  bolt  and  spike  department  of  this  mill,  is  600  ft.  x 

100  ft.,  and  the  machines  for  making  the  bolts,  rivets  and  spikes 

are  arranged  in  two  rows  lengthwise  of  the  building,  with  the  heat- 
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ing  furnaces  adjoining  each  machine.  Room  is  left  for  a  line  of 
track  between  the  machine  on  each  side  of  the  building,  and  there 
is  also  a  line  of  track  down  the  middle  upon  which  run  trucks 
which  deliver  the  material  to  each  line  of  machines  and  remove 
the  finished  product. 
A  large  number  of  both  automatic  and  hand  machines  are  de- 

voted to  the  manufacture  of  spikes,  both  for  railroad  and  wharf 
building  purposes.  The  machines  for  making  the  small  sized  spike 
form  them  very  rapidly,  the  ends  of  the  rods  being  heated  when 
they  are  fed  in  by  hand,  and  the  complete  spikes  are  formed  one 
or  two  in  a  second.  The  company  manufactures  a  special  design 
of  railroad  spike  of  the  ordinary  size,  which  has  a  spoon-shaped 
point,  and  for  making  these  two  processes  are  required;  one  ma- 

chine cuts  off  the  blanks  and  forms  the  head.  When  the  spike  is 
still  red  hot,  it  is  passed  to  a  second  machine  which  rolls  out  the 
point  and  forms  the  concave  chamber  which  is  a  characteristic  of 
these  spikes,  and  which  is  illustrated  and  described  in  another 
article  of  this  issue. 

A  description  of  the  spike-making  is  very  simple,  and  does  not 
convey  an  adequate  idea  of  the  number  of  machines  employed  or 
of  the  magnitude  of  the  output.  This  can  be  somewhat  judged, 
however,  from  the  statement  that  about  200,000  kegs  of  railroad, 
ship  and  wharf  spikes  is  the  annual  product. 

Track  bolts  are  formed  in  about  the  same  manner  as  described 
for  machine  bolts,  except  that  the  rods  are  heated  before  cutting, 
and  the  cutting  and  forming  of  the  head  is  done  in  one  process. 
Then  the  threads  are  cut,  and  the  bolts  and  nuts  are  mated.  About 
90,000  kegs  per  annum  of  track  bolts  and  nuts  constitute  the  out- 

put in  this  department. 
In  the  same  department  are  the  machines  for  making  rivets  of 

different  sizes  for  bridge  and  structural  work,  and  of  these  the 
output  is  about  130,000  kegs  per  annum.  The  smaller  size  of 
rivets  arc  pressed  from  heated  bars,  while  the  larger  size  are  first 
cut  into  suitable  lengths,  then  heated.  Rivets  of  the  countersunk 
type  are  made  in  vertical  dies,  in  which  the  heated  blank  is  placed 
on  end  in  the  die,  when  a  heavy  hammer  falls  and  drives  it  home, 
forming  a  head  and  countersunk  taper.  By  another  blow  from  the 
under  side  the  finished  rivet  is  driven  out  of  the  die,  and  falls  over 
the  side  of  the  machine.  The  individual  rivets  and  bolts  undergo 
careful  inspection,  when  they  are  counted  and  carefully  packed  in 
kegs. 
One  of  the  most  interesting  departments  is  that  in  which  the 

horseshoes  are  made,  which  requires  a  large  number  of  machines. 
The  shoes  are  made  in  more  than  a  hundred  different  sizes,  de- 

signed both  for  horse  and  mule  service,  and  the  output  is  200,000 
kegs  per  annum. 

Besides  the  products  enumerated  above,  a  considerable  output 
of  the  work  includes  fish-plates  and  channel-bars,  and  of  this  class 
one  is  known  as  the  "Churchill"  rail  joints  for  T  and  girder  rails, and  which  will  be  found  described  in  another  connection.  The 
works  also  turn  out  steel  frames  used  by  telephone  companies  on 
the  top  of  distributing  poles,  to  which  the  cables  are  led,  and  from 
which  the  individual  wires  are  properly  distributed.  The  material 
composing  these  frames  is  galvanized,  and  for  this  work  there  is  a 
large  vat  for  melting  the  spelter  and  lead,  and  for  applying  it  to  the 
metal,  etc. 

Not  less  interesting  than  the  above  processes  are  the  methods 
of  preparing  the  metal,  and  rolling  it  into  suitable  rods  and  bars 
preparatory  to  the  forming  of  the  various  products.  The  metal 
consists  of  certain  quantities  of  pig  iron  of  a  high  grade,  and  every 
variety  of  scrap  iron,  including  cast  and  wrought  metal.  The 
metals  are  assorted,  and  different  processes  are  followed,  accord- 

ing to  the  character  of  the  metal  in  fitting  it  for  service.  After  be- 
ing cut  to  suitable  sizes  the  pieces  are  carefully  baled,  being  piled 

by  hand,  into  bundles  of  about  2  ft.  in  length  and  6  ins.  square; 
then  they  are  securely  wired  and  are  ready  for  the  heating  furnaces. 
Numbers  of  these  bundles  are  introduced  to  the  furnaces,  and 
after  being  heated  to  the  required  temperature  are  delivered  to  the 
rolls,  through  which  they  pass  back  and  forth,  until  they  are 
drawn  into  rods  of  suitable  size,  some  of  them  a  hundred  or  more 
feet  in  length. 

A  very  interesting  process  is  that  of  treating  the  cast  scrap  and 
changing  it  to  wrought  iron.  For  this  purpose  there  are  many 
puddling  furnaces,  to  which  the  metal  is  fed  in  suitable  quantities, 
and  manipulated  in  about  the  same  manner  as  in  ordinary  furnaces 
of  this  character.  It  is  interesting  to  note,  however,  that  when 
the  sulphur  and  other  impurities  are  properly  eliminated  the  pure 
metal  is  separated  from  the  dross  in  globules  in  about  the  same 
manner  in  which  butter  is  formed  from  the  churning  of  cream. 
When  suitably  reduced  the  material  is  rolled  into  a  ball  from  a 
foot  to  18  ins.  in  diameter,  when  it  is  removed  from  the  furnace 
and  carried  by  trolley  tongs  to  a  heavy  roller  or  squeezer,  in  which 
a  large  corrugated  wheel  revolves  in  a  horizontal  position,  and 
which  rolls  the  ball  into  the  form  of  a  cylinder,  as  it  passes  be- 

tween the  wheel  and  the  inner  surface  of  the  case.    It  is  now  in 

shape  to  be  introduced  to  the  rollers,  when  it  is  formed  into  rods, 
in  about  the  same  manner  as  described  for  the  bundles  of  scrap. 
The  capacity  of  the  puddling  mills  is  40,000  tons  per  annum. 
The  foundry  department  occupies  a  building  across  the  yard 

from  the  rolling  mills,  and  here  are  made  machine  and  other  cast- 
ings, both  of  iron  and  brass,  for  railway  use,  the  capacity  being 

about  10,000  lbs.  per  annum.  The  castings  for  all  the  rolls  and 
heavy  machines  employed  in  the  works  are  made  in  this  depart- 

ment, and  the  tool  equipment  and  labor-saving  devices  are  very 
complete,  including  almost  all  the  appliances  that  are  found  in 
foundries  in  this  character.  Adjoining  the  foundry  are  the  prin- 

cipal machine  shops  and  forging  department,  in  which  are  a  num- 
ber of  steam  hammers  and  all  the  tools  necessary  for  turning  rolls 

and  for  building  machinery  of  every  description. 
In  connection  with  the  foundry  department  should  be  noted  the 

pattern  department,  in  which  is  a  good  complement  of  wood- 
working machines  suitable  for  making  patterns  of  every  descrip- 

tion. The  keg-making  department  is  also  a  very  large  and  impor- 
tant branch  of  the  company's  works. To  facilitate  the  handling  of  material  a  number  of  the  delivery 

tracks  are  elevated  so  that  scrap,  coke  and  coal  are  readily 
dumped,  while  for  shipping  the  tracks  occupy  sunken  ways  which 
brings  the  floor  of  the  car  on  a  level  with  the  shop  tracks,  so  that 
goods  are  wheeled  directly  into  the  car. 

Power  is  supplied  to  the  rolls  and  various  departments  by 
twenty-five  stationary  engines  of  different  sizes,  and  the  works  are 
lighted  by  electricity,  both  arc  and  incandescent  lamps  being  em- 

ployed, and  the  current  is  generated  on  the  premises.  In  this  con- 
nection is  to  be  noted  the  peculiar  construction  of  the  buildings, 

which  have  high  roofs  and  a  peculiar  arrangement  of  ventilators, 
which  provides  for  a  rapid  circulation  of  air,  which  tends  to  re- 

move the  smoke  and  dust,  and  renders  the  works  comparatively 
cool,  considering  the  nature  of  the  processes. 
The  business  of  the  Diamond  State  Iron  Company  was  estab- 

lished in  1S53;  the  present  company  was  incorporated  in  1865.  The 
employees  number  from  1200  to  1500,  depending  upon  the  demand 
for  goods,  and  the  mills  have  a  capacity  of  100,000  net  tons  per 
annum.  The  affairs  of  the  company  are  under  the  management  of 
George  W.  Todd,  president  and  treasurer,  who  has  been  with  the 
company  for  more  than  thirty  years,  having  entered  the  service  of 
the  company  as  office  boy.  L.  A.  Bower  is  vice-president  and  H. 
T.  Wallace  secretary;  to  all  of  whom  the  writer  is  indebted  for 
courtesies  shown  him. 

 »♦♦  
The  G.  E.  57  B  Railway  Motor 

The  South  Side  Elevated  Railway,  of  Chicago,  is  using  for  its 
electrical  equipment  the  G.  E.  57  B  motor.  In  this  motor  the  gen- 

eral characteristics  of  all  the  modern  types  of  railway  motors 
built  by  the  General  Electric  Company  are  preserved,  and  in  ap- 

pearance it  closely  resembles  the  G.  E.  motors  which  have  re- 
cently been  described  in  these  columns. 

The  magnet  frame  of  cast  steel  of  high  magnetic  permeability 
is  cast  in  two  bowl-shaped  halves,  divided  horizontally  into  upper 
and  lowest  frames,  which  when  bolted  together  completely  in- 

close and  protect  the  armature,  commutator,  brush  holder  and 
field  soools.  Four  field  coils  wound  on  insulated  spools  are  held 
in  place  by  projections  on  the  laminated  pole  pieces  which  are 
bolted  two  to  each  frame,  at  an  angle  of  45  degs.  from  the  split,  by 
through  bolts  with  the  nuts  on  the  outside.  The  top  frame 
carries  the  axle  and  armature  shaft  brackets,  and  to  the  under 
side  of  these  bearing  caps  are  bolted  brackets  and  caps  being 
bored  out  to  support  and  inclose  the  shaft  linings. 

The  lower  frame  is  bolted  to  the  upper  by  four  bolts,  two  on 
each  side.  Those  on  the  front  are  hinged  so  that  when  the  back 
bolts  are  removed  the  frame  swings  down,  exposing  the  arma- 

ture and  field  coils  for  inspection  and  cleaning.  With  the  lower 
frame  in  this  position,  the  lower  field  coils  may  be  readily  re- 

moved, while  by  removing  the  caps  and  gear  case,  the  armature 
and  upper  field  coils  may  also  be  removed  without  difficulty. 

In  the  top  frame  over  the  commutator,  a  large  opening  allows 
inspection  of  all  commutator  and  brush  holders  and  removal  of 
worn  out  brushes.  The  opening  is  large  enough  to  allow  the 
brush  holder  yoke  and  brush  holder  bodies  to  be  brought  up 
through  it.  It  is  protected  by  a  malleable  iron  cover  securely 
clamped  down  with  an  adjustable  cam  locking  device.  A  smaller 
hand,  or  ventilating  hole,  is  left  on  the  top  frame  at  the  opposite 
end,  and  a  similar  hole  is  let  into  each  end  of  the  lower  frame. 
The  field  coils  are  of  copper  ribbon  wound  on  insulated  spools, 

coils  and  spools  being  interchangeable.  The  leads  are  brought 
out  in  such  manner  as  to  be  easily  removable,  and,  when  the  lower 
frame  is  dropped  for  inspection,  disconnection  of  the  leads  in- 

side the  frame  is  unnecessary. 
The  armature  is  of  the  ironclad,  hollow  body,  ventilating  core 
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type.  The  core  of  soft  iron  laminae  is  built  up  and  securely 
keyed  to  the  armature  shaft,  each  lamination  insulated  from  the 
other  by  a  substantial  coat  of  japan.  The  laminae  are  clamped 
together  by  cast  iron  heads  also  keyed  to  the  shaft.  The  slots 
are  punched  uniformly  in  the  laminae  to  give  the  assembled  core 
smooth  and  uniform  slots  in  which  the  armature  coils  may  be 
placed  without  injury  to  them.  The  winding  is  series  drum,  with 
ninety-nine  coils  of  three  turns  per  coil,  each  coil  separately 
formed  and  thoroughly  insulated  before  application  to  the  core. 
The  insulating  consists  of  specially  prepared  tape  and  cloth  pos- 

sessing high  insulation  qualities  and  practically  impervious  to 
moisture.  The  two  terminals  of  each  coil  are  brought  directly 
into  the  commutator  segments  and  so  soldered  as  to  properly  con- 

nect the  armature  coils  one  to  another  and  at  the  same  time 
form  the  connections  between  the  armature  and  the  commutator. 
Any  coil  can  be  easily  removed  and  another  substituted  without 
disturbing  the  rest  of  the  armature  structure.  The  coils  are  held 
in  the  slots  by  tinned  steel  wire  bands  and  a  covering  of  canvas 
securely  bound  in  place  prevents  any  access  of  carbon  dust  into 
the  end  windings. 

The  commutator  has  ninety-nine  segments,  clamped  on  a  mallea- 
able  iron  shell.  The  diameter  of  the  commutator  is  about  io}4  ins., 
the  wearing  depth  1%  ins.  The  core  clamping  insulation  is  of 
first  quality  mica  built  up  and  pressed  hard  and  compact  in  steel 
moulds.  The  mica  between  the  segments  is  somewhat  softer  in 
order  that  it  may  wear  down  evenly  with  the  segments,  which  are 
of  hard  drawn  copper  of  uniform  hardness. 
The  two  brush  holders  are  of  cast  brass,  each  carrying  two 

brushes  which  slide  in  finished  ways  and  are  pressed  against  the 
commutator  by  independent  piessure  fingers  which  give  a  uni- 

form pressure  throughout  the  working  range  of  the  brushes.  The 
brush  holders  are  clamped  to  a  common  well-seasoned  hardwood 
yoke  filled  to  keep  out  moisture,  and  bolted  to  the  top  magnet 
frame  in  such  manner  as  to  maintain  the  brushes  parallel  under 
all  normal  conditions.  All  the  leads  from  the  motor  to  the  car 
are  brought  out  through  rubber  bushed  holes  in  the  magnet  frame 
at  the  front  side  of  the  motor. 

The  bearings  are  of  ample  proportions  to  insure  good  lubrica- 
tion and  long  life.  Those  on  the  pinion  end  of  the  armature  shaft 

are  8}i  ins.  x  3%  ins.  The  axle  bearings  are  9  ins  long.  The 
armature  bearings  are  machined  cast  iron  shells  filled  with  babbitt 
metal  Va  in.  thick  and  swaged  hard  into  the  shell  to  make  it  com- 

pact and  tight.  The  axle  bearing  linings  are  of  cast  brass.  All 
bearings  are  lubricated  with  grease  and  oil,  the  former  held  in 
grease  boxes  cast  into  the  upper  magnet  frame.  The  bottom  of 
the  grease  boxes  and  the  top  of  the  linings  are  slotted  and  the 
grease  rest*;  directly  on  the  top  of  the  shaft.  Oil  wells  are  cast  in 
the  bearing  caps  and  felt  wicks  with  one  end  on  the  shaft  are  used. 
Thrust  collars  and  grease  protectors  are  provided  to  obviate  any 
access  of  lubricant  to  the  motor. 
The  gear  is  of  cast  steel  with  sixty-five  machine  cut  teeth  of 

3-in.  pitch.   The  pinion  is  of  forged  steel,  bored  out  for  a  taper  fit 
on  the  armature  shaft.    It  has  twenty-two  teeth.    The  weight  of 
the  motor  complete,  with  axle,  gear  and  gear  case,  is  2972  lbs. 

  

n^A  double  equipment  of  sand  boxes  is  provided  at  each  end,  one 
'  being  under  tlie  platform,  the  other  under  the  body. 

Among  the  other  cars  ready  lor  shipment  were  a  number  of  sin- 
gle-truck cars  for  the  Port  Chester  (N.  Y.)  Railway,  which  were 

ordered  by  Col.  Rett,  of  the  Mew  Haven  &  Hartlord  Railway 
Company.  These  cars  are  finished  in  select  mahogany,  with  birds- 
eye  maple  ceilings,  and  are  provided  with  plate-glass  windows, 
with  the  sash  arranged  to  raise  part  way,  as  in  steam  practice.  The 
curtains  are  of  pantasote,  with  Burrowes  fixtures.  The  car  is 
equipped  with  side  seats,  leather  covered,  and  tufted  on  both  seal 
and  back.  The  seats  are  spring-edged,  and  were  manufactured  by 
the  Jackson  &  Sharp  Company,  'the  double  doori  are  operated 
by  the  new  contra-twist  door  fixture,  which  was  originated  by thij  company. 

This  fixture  consists  of  a  square  shaft  milled  spirally  with  a 
contra-twist  from  the  center  outward,  and  which  serves  to  hold 
the  doors  in  any  position,  and  prevents  them  from  closing  from 
any  surging  motion  of  the  car  on  curves,  and,  best  of  all,  they  can- 

not get  out  of  order.  The  Jackson  &  Sharp  Company  has  recently 
enlarged  its  works  by  the  addition  of  a  brick  building  intended  for 
a  store  room,  and  by  a  brick  front  to  the  oldest  and  original  por- 

tion of  the  shop.  The  works  are  running  full  time,  being  engaged 
on  a  large  number  of  sleeping  and  mail  cars  for  steam  service,  in 
addition  to  the  numerous  street  railway  orders.  The  orders  in 
both  departments  include  a  number  of  cars  for  export,  some  of 
those  for  street  railway  service  being  double-decked  cars. 

Two  New  Cars 

On  a  recent  visit  to  the  works  of  the  Jackson  &  Sharp  Com- 
pany, at  Wilmington,  Del.,  a  lot  of  six  new  cars  was  noted  just 

ready  for  shipment.  They  were  built  for  the  Philadelphia  &  West- 
chester Traction  Company,  a  new  line  recently  constructed  by 

Pepper  &  Register.  The  bodies  of  these  cars  are  29  ft.  6  ins.  in 
length,  with  a  smoking  compartment  partitioned  off  at  one  end. 
The  cars  have  ten  windows,  with  double  sash,  eight  being  in  the 
main  compartment.  The  interior  finish  of  the  cars,  including  the 
posts  and  wainscoting,  is  all  in  quartered  oak,  with  the  exception 
of  the  ceiling,  which  is  of  three-ply  birch  veneer.  The  seats  are  of 
the  Hale  &  Kilburn  walkover  type,  upholstered  in  rattan,  furnish- 

ing seating  capacity  for  thirty-two  passengers  in  the  main  com- 
partment and  six  in  the  smoking  room.  All  the  colors  being 

light,  comparatively,  the  interiors  have  a  very  inviting  appearance. 
Electric  lamps,  four  on  each  side,  are  attached  to  the  ventilator 
stringers,  which  brings  the  light  directly  over  the  seats.  The  deck 
lights  are  beveled-edge  chipped  glass,  and  the  register  and  bell 
cords  are  supported  along  the  center  of  the  car  by  straps  from  the 
ceiling,  after  the  manner  of  steam  car  practice.  The  window  sills 
are  provided  with  adjustable  caps,  held  in  place  by  brass  clutches, 
which  prevent  the  entrance  of  cold  air  from  the  open  spaces.  The 
curtains  are  finished  with  Burrowes  fixtures,  and  all  the  other  fur- 

nishings are  of  high  order. 
The  exterior  is  painted  in  Tuscan  red,  striped  in  gold  and  let- 

tered in  silver.  The  bodies  are  mounted  on  double  trucks  of  the 
Peckham  14  B  type,  and  are  equipped  with  Christensen  air  brakes. 

An  Attractive  Pamphlet 

The  M.  C.  Bullock  Manufacturing  Company,  of  Chicago,  has 
recently  published  a  pamphlet  on  the  Willans  type  of  engine,  en- 

titled '"The  Central  Valve  Engine."  This  pamphlet,  though  not 
large,  is  well  illustrated,  and  the  reading  matter  is  written  in  a  very 
attractive  style,  so  that  every  one,  even  the  hide-bound  advocates 
of  Corliss  engines,  will  find  much  to  interest  them  in  it.  On  one 

page  is  given  the  "family  tree"  of  the  central  valve  engine.  From 
it  the  reader  notices  that  the  first  offshoots  of  these  engines  are 
high  economy  and  great  durability,  and  these  two  are  followed  by 
a  great  number  of  other  important  advantages,  all  of  which  are 
fully  elaborated  upon  in  the  text  which  follows.  The  essential 
features  of  this  engine  were  fully  described  in  the  last  issue  of  the 
Street  Railway  Journal. 

Large  Railway  Switchboard  in  Philadelphia 

Some  particulars  were  published  in  the  last  issue  of  the  Street 
Railway  Journal  of  the  large  switchboard  in  Thirteenth  and 
Mount  Vernon  Streets  power  station  of  the  Union  Traction  Com- 

pany, of  Philadelphia.  This  company  is  the  largest  single  street 
railway  property  in  the  world  and  operates  450  miles  of  track  in 
Philadelphia  and  suburbs.  Some  further  information  upon  this 
board  may  be  of  interest. 
The  switchboard  was  planned  and  laid  out  by  engineers  of  the 

Union  Traction  Company.  The  Albert  &  J.  M.  Anderson  Manu- 
facturing Company,  of  Boston,  furnished  the  switches  and  practi- 

cally all  connections.  It  also  made  all  connections  on  the  board 
and  put  up  the  bus  bars.  A  view  of  the  board  gives  one  the  im- 

pression of  great  strength,  solidity  and  ample  capacity.  It  is 
erected  across  the  south  wall  of  the  station  in  two  tiers,  the  upper 
being  90  ft.  long  and  the  lower  60  ft.,  15  ft.  being  reserved  on  each 
side  for  an  entrance,  leading  to  the  street  and  repair  shop  on  the 

right  and  to  the  station  men's  rooms  and  lockers  on  the  left. 
The  panels  are  7  ft.  10  ins.  high  and  of  white  selected  marble. 

They  have  a  capping  of  2  ft.  2  ins.,  also  of  white  marble.  The  top 
of  the  upper  tier  is  20  ft.  from  the  floor. 

The  board  contains  seventy-six  feeder  panels,  each  18  ins.  wide; 
four  generator  panels,  30  ins.  wide;  five  tie  line  panels,  one  panel 
for  controlling  lights,  one  panel  for  recording  wattmeter  and  nega- 

tive switches,  one  panel  for  main  ampere  and  wattmeters,  two 
switch  panels  for  connecting  upper  and  lower  bus  bars  and  one 
spare  generator  panel.  The  switches,  connections  and  choke  coils 
on  the  board  weigh  upward  of  14  tons  and  the  bus  bars  about 
7  tons,  which  will  give  a  general  idea  of  the  amount  of  metal.  The 
main  bus  bar  is  designed  to  carry  16,000  amps.  The  knife  switches 
were  made  especially  for  the  Union  Tra:tion  Company,  by  the 
Albert  &  J.  M.  Anderson  Manufacturing  Company,  and  are  of  a 
peculiar  type.  The  1200-amp.  double-throw  switch  was  illustrated 
last  month. 

A  disastrous  fire  occurred  Nov.  30  at  the  car  house  of  the  Union 
Railway  Company,  of  New  York.  From  fifty  to  seventy-five  cars 
were  destroyed. 
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A  Substitute  For  Salt  For  Removing  Snow 

Street  railway  companies,  probably  without  exception,  use  salt 
for  cleaning  their  rails  of  snow  and  ice  because  they  consider  this 
method  most  economical  and  cheapest.  It  has  long  been  under- 

stood that  salt  as  a  liquid  could  be  applied  much  more  advan- 
tageously than  in  the  granulated  form,  but  in  practice  it  is  found 

impossible  to  avoid  incrustations  which  gather  on  the  sides  and 
bottoms  of  tanks  and  quickly  choke  the  pipes  through  which  the 
brine  is  conducted  to  the  rail.  This  objection  has  been  overcome 
by  the  Fitch  Chemical  Company,  of  Bay  City,  Mich.,  which  is 
placing  upon  the  market  a  brine  which  is  guaranteed  to  be  with- 

out the  sediment  or  incrustation  forming  properties  and  to  be 
much  cheaper  than  salt  in  first  cost. 

This  brine,  which  the  company  calls  "triple  chlorides,"  is  fur- 
nished to  the  trade  in  barrels  and  can  be  applied  with  the  ordinary 

summer  sprinkling  car  by  making  a  slight  modification  in  the 
discharge  pipes  so  as  to  pour  a  single  stream  on  each  rail;  or  a 
small  tank  with  discharge  pipes  may  be  rigged  up  on  the  front 
end  of  a  motor  car.  For  curves,  crossings  and  switches  the 

"triple  chlorides"  can  be  applied  by  hand  with  an  ordinary 
sprinkling  can  by  the  man  whose  duty  it  is  to  keep  such  places 
clean.  The  triple  chlorides  will  not  freeze  at  20  deg.  below  zero 
and  when  applied  to  the  rail  its  action  is  more  effective  and  more 
lasting  than  that  of  ordinary  salt.  The  brine  is  shipped  from  the 
works  in  50-gal.  barrels.  This  composition,  it  is  claimed,  has  less 
corroding  effect  on  iron  and  copper  bonds  than  salt,  and  the 
method  will  readily  recommend  itself  to  managers. 

Personals 

MR.  ALBERT  C.  EMMERICK  has  given  up  his  position  as 
receiver  of  the  Buffalo,  Kenmoie  &  Tonawanda  Electric  Railroad 
Company. 

MR.  JAMES  DUANE  LIVINGSTONE,  of  New  York,  has 
been  elected  president  of  the  Northeast  Electric  Street  Railway,  of 
Kansas  City,  Mo.,  to  succeed  W.  M.  Reid. 

MR.  I.  A.  KELSEY,  vice-president  and  secretary  of  the  Win- 
chester Avenue  Railway  Company,  of  New  Haven,  has  also  been 

elected  president  of  the  Middletown  (Conn.)  Street  Railway  Com- 
pany. 

MR.  C.  F.  HOLMES,  superintendent  of  the  Metropolitan  Street 
Railway  Company,  of  Kansas  City,  Mo.,  has  been  taking  an  East- 

ern trip  for  his  health.  He  returned  to  his  home  a  short  time  ago 
greatly  benefited  by  his  vacation. 

MR.  GEORGE  J.  COOKE,  superintendent  of  underground 
construction  of  the  Toledo  (Ohio)  Traction  Company,  has  taken 
a  leave  of  absence  and  will  spend  the  winter  in  California,  where 
he  will  be  treated  for  throat  trouble. 

MR.  FRANK  N.  PHILLIPS,  president  of  the  American  Elec- 
trical Works,  of  Providence,  R.  I.,  was  married  on  Nov.  15,  to 

Miss  Edith  R.  Peck.  Mr.  Phillips  is  well  known  thioughout  the 
street  railway  field  for  his  kindly  spirit  and  generous  hospitality, 
and  his  many  friends  extend  to  him  most  hearty  congratulations. 

COL.  D.  B.  DYER,  president  of  the  Augusta  (Ga.)  Railway  & 
Electric  Company,  has  been  appointed  to  the  military  staff  of  Gov- 

ernor Candler,  of  Georgia.  Although  of  the  opposite  political 

faith  from  the  Governor,  Mr.  Dyer's  sterling  qualities  influenced the  Governor  to  make  the  appointment. 

MR.  H.  F.  PARSHALL,  consulting  engineer  of  the  British 
Thomson-Houston  Company,  the  Dublin  United  Tramways  Com- 

pany, the  Bristol  Tramway  &  Omnibus  Company  and  other  im- 
portant tramways  in  Great  Britain,  came  across  the  water  during 

November  for  a  brief  trip  in  the  United  States.  He  returned  to 
London  Nov.  30. 

MR.  H.  H.  VREELAND  has  been  elected  president  of  the 
New  York  Railroad  Club.  Mr.  Vreeland  had  a  long  experience  in 
steam  railroading  before  accepting  the  position  of  president  of  the 
Metropolitan  Street  Railway  Company,  of  New  York,  and  has 
always  kept  up  his  interest  in  that  subject.  It  is  an  interesting 
commentary  on  the  close  relations  existing  between  steam  and 
street  railroading  that  a  club  composed  of  officials  of  steam  rail- 

roads should  select  as  presiding  officer  the  president  of  an  exclu- 
sively street  railway  company. 

MR.  L.  D.  MATHES,  who  was  formerly  connected  with  the 
Norfolk  &  Ocean  View  Railway,  of  Norfolk,  Va.,  has  recently 
been  appointed  manager  of  the  Charleston  &  Seashore  Railroad, 

of  Charleston,  S.  C.  Mr.  Mathes  made  an  excellent  record  at 
Norfolk,  and  the  Charleston  &  Seashore  Railroad  is  to  be  congrat- 

ulated upon  having  secured  his  services. 

MR.  H.  L.  SHIPPEY,  manager  of  John  A.  Roebhng's  Sons 
Company,  has  just  returned  from  a  visit  to  Europe,  partly  on 
pleasure  and  partly  on  business.  In  the  rapid  development  of  elec- 

trical enterprises  abroad  the  Roebling  Company  has  secured  a 
large  share  of  business,  and  it  was  partly  to  care  for  this  that  Mr. 
Shippey  made  his  trip. 

MR.  ALFRED  SKITT,  formerly  superintendent  of  the  Madi- 
son &r  Fourth  Avenue  Railway,  when  it  was  controlled  by  the 

Vanderbilts,  has  been  elected  vice-president  of  the  Manhattan  Rail- 
way Company,  of  New  York.  When  the  Fourth  Avenue  line  was 

leased  by  the  Metropolitan  Street  Railway  Company,  Mr.  Skitt 
resigned  from  that  company  and  accepted  the  position  of  general 
manager  of  the  lighterage  department  of  the  New  York  Central 
Railroad.  While  with  the  Fourth  Avenue  line,  Mr.  Skitt  estab- 

lished a  high  reputation  as  a  city  railway  manager,  and  his  con- 
nection with  the  Manhattan  Railway  Company,  it  is  said,  is  in- 
dicative of  changes  in  the  operating  details  of  the  latter. ■ —  ♦♦♦  

Obituary 

MR.  HORACE  B.  MILLER,  who  was  well  known  throughout 
the  field  of  mechanical  engineering,  died  at  Napa,  Cal.,  Oct.  25,  of 
heart  failure.  Mr.  Miller  was  one  of  the  two  founders  and  original 

sole  proprietors  of  the  "American  Machinist,"  a  prominent  weekly 
journal  devoted  to  machinery  construction,  and  published  in  New 
York.  He  was  born  in  Philadelphia  in  1839,  and  received  a  naval 

tducation  and  served  in  Farragut's  fleet  during  the  Civil  War.  Mr. 
Miller  was  an  associate  member  of  the  American  Society  of  Me- 

chanical Engineers  from  the  beginning  of  that  organization,  and 
he  was  for  many  years  a  member  of  the  Press  Club,  of  New  York. 

MR.  SYLVANUS  M.  THOMAS,  treasurer  of  the  Taunton 
Street  Railway  Company,  of  Taunton,  Mass.,  and  a  prominent 
member  of  the  Bristol  County  bar,  died  at  his  home  on  Nov.  20. 
Mr.  Thomas  was  born  in  New  Bedford  in  1850.  He  went  to  Taun- 

ton about  twenty-five  years  ago  and  opened  a  law  office  soon 
after  his  admission  to  the  bar.  After  che  purchase  of  the  Taunton 
Street  Railway  Company  by  a  Rochester  syndicate,  he  became  its 
treasurer,  and  he  also  held  the  same  office  for  the  Dighton,  Som- 

erset &  Swansea  Street  Railway  Company  when  that  road  was  or- 
ganized, but  resigned  this  latter  position  about  a  month  ago,  on 

account  of  his  failing  health. 

AMONG  THE  MANUFACTURERS 

THE  FIRM  OF  DARLINGTON  &  SHUTTLEWORTH, 
of  Philadelphia,  has  been  dissolved.  Mr.  Darlington  will  retain 
his.  office  in  the  Drexel  Building,  Philadelphia. 
THE  METROPOLITAN  STREET  RAILWAY  COMPANY, 

New  York,  has  just  purchased  from  Messrs.  Wendell  &  Mac- 
Duffle  twelve  Taunton  snow  plows. 

THE  NORTHWESTERN  ELEVATED  RAILROAD  COM- 
PANY, of  Chicago,  has  awarded  its  contract  for  rolling  stock  to 

the  Pullman  Car  Company. 

THE  GENERAL  ELECTRIC  COMPANY  has  established  a 
sales  office  in  the  Templeton  Building,  Salt  Lake  City,  Utah.  It  is 
in  charge  of  H.  E.  Chubbuck. 

THE  CONSOLIDATED  CAR  FENDER  COMPANY,  of 
Providence,  sent  to  the  trade  shortly  before  Thanksgiving  Day  an 
attractive  memorial  of  the  day  in  the  shape  of  an  appropriate  card. 

THE  BETHLEHEM  IRON  COMPANY,  of  South  Bethle- 

hem, Pa.,  furnished  all  the  shafting  for  the  torpedo  boat  "Davis," constructed  by  the  Wolf  &  Schzwicher  Iron  Works,  of  Portland, 

Ore. 
ELMER  P.  MORRIS,  of  New  York  City,  reports  a  number  of 

large  orders  received  during  the  last  month  for  the  various  sup- 
plies he  handles.  A  number  of  these  orders  have  come  from  for- 
eign countries. 

THE  McGUIRE  MANUFACTURING  COMPANY,  of  Chi- 
cago, has  been  awarded  the  contract  for  all  the  trucks  for  the 

Northwestern  Elevated  Railway,  of  Chicago.  This  includes  294 
trucks,  and  the  order  amounts  to  over  $100,000.  It  is  said  to  be 
the  largest  truck  contract  ever  let  for  one  electric  elevated  railway. 
The  trucks  are  all  to  be  delivered  during  March,  April  and  May, 1899- 
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THE  CONSOLIDATED  CAR  HEATING  COMPANY,  of 
Albany,  supplied  all  the  electrical  heaters  for  the  cars  of  the  Union 
Traction  Company,  of  Philadelphia,  whose  power  station  was 
described  in  the  last  issue. 

THE  FOSTORIA  INCANDESCENT  LAMP  COMPANY, 
of  Fos^oria,  Ohio,  has  opened  an  Eastern  office  in  the  White 
Building,  95-07  Liberty  Street,  New  York  City.  This  will  also  be 
the  Eastern  office  of  the  Crouse-Tremaine  Carbon  Company. 

THE  AMERICAN  VITRIFIED  CONDUIT  COMPANY,  of 
New  York  City,  has  removed  its  office  from  20  Broad  Street  to  39 
Cortlandt  Street,  where  it  will  be  pleased  to  answer  any  inquiries 
relating  to  vitrified  salt  glazed  underground  and  interior  conduits. 

THE  CREAGHEAD  ENGINEERING  COMPANY,  of  Cin- 
cinnati, Ohio,  is  sending  out  an  attractive  card  drawing  attention 

to  the  Creaghead  flexible  brackets.  The  card  is  tastefully  dec- 
orated with  the  United  States  flag  and  views  of  United  States  war- 

ships. 

FRANCIS  GRANGER,  of  New  York  City,  announces  that  on 
and  after  Dec.  1  his  office  and  also  the  New  York  office  of  the 
Corning  Brake  Shoe  Company  will  be  removed  from  their  present 
address,  35  Nassau  Street,  to  the  Havemeyer  Building,  26  Cort- 

landt Street. 

SEATON  M.  SCOTT  has  opened  an  office  at  11  Broadway, 
New  York,  as  consulting  engineer,  and  is  prepared  to  make  plans 
and  specifications  for  street  railway  power  plants  and  electric  light 
stations.  He  will  also  furnish  designs  for  special  machinery,  and 
will  supervise  the  installation  of  such. 

THE  HARRISBURG  (PA.)  FOUNDRY  AND  MA- 
CHINE WORKS  have  recently  secured  an  order  from  China  for 

boilers  and  engines  and  a  large  amount  of  machinery  to  be  used 
in  a  large  woolen  mill  near  Pekin.  The  mill,  it  is  said,  will  be  the 
first  of  the  kind  ever  erected  in  China. 

THE  PHCENIX  IRON  WORKS,  of  Meadville,  Pa.,  manu- 
facturers of  engines  and  boilers,  have  furnished  Laughlin  &  Co.,  of 

Pittsburgh,  with  three  300-h.p.  tandem  compound  condensing 
engines  and  one  600-h.p.  cross  compound  condensing  engine,  all 
of  these  being  direct  connected  to  generators. 

THE  ALBERT  &  J.  M.  ANDERSON  MANUFACTURING 
COMPANY,  of  Boston,  installed  the  large  switchboard  in  the 
Thirteenth  and  Mt.  Vernon  Street  station  of  the  Union  Traction 
Company,  at  Philadelphia,  described  in  our  last  issue.  The  ex- 

tent of  the  board  and  its  completeness  reflects  great  credit  on  the 
work  of  this  company. 

J.  A.  FAY  &  CO.,  of  Cincinnati,  O.,  who  claim  to  be  the  largest 
manufacturers  of  high  grade  wood-working  machinery  in  the 
world,  have  just  issued  an  attractive  folder  printed  in  red  and 
green,  showing  about  fifty  of  their  new  improved  machines  which 
they  have  recently  brought  out  for  wood-working.  The  folder 
may  be  had  upon  application. 

H.  B.  GAY,  formerly  agent  at  Baltimore,  Md.,  for  the  Walker 
Company,  has  accepted  the  position  of  representative  of  the  com- 

bined interests  of  the  Walker  Company  and  the  Westinghouse 
Companies  in  the  States  of  Delaware,  Maryland,  Virginia  and  in 

the  District  of  Columbia.  Mr.  Gay's  headquarters  will  be  at  106 East  German  Street,  Baltimore. 

THE  JOS.  DIXON  CRUCIBLE  COMPANY,  of  Jersey  City, 
N.  J.,  has  added  an  extension  to  its  pencil  factory  40  ft.  x  90  ft., 
three  stories  high.  This  plant  is  driven  entirely  by  electric  power 
from  generator  placed  in  the  main  factory.  The  factory  of  the 
Dixon  Company  is  working  continuously,  yet  the  company  is  be- 

hind its  orders  in  all  departments. 

THE  DUPLEX  CAR  COMPANY,  of  New  York  City,  reports 
that  the  demand  is  increasing  for  the  Duplex  convertible  car. 
These  cars  have  been  placed  on  the  Mansfield  (Mass.)  &  Easton 
Street  Railway,  the  Boston  &  Newton  Street  Railway,  the  Norton 
(Mass.)  Street  Railway,  the  Concord  (N.  H.)  Street  Railway,  the 
Bergen  County  Traction  Company,  of  Fort  Lee,  N.  J.,  and  cars 
are  being  built  for  other  roads. 

WARREN  WEBSTER  &  CO.,  of  Camden,  N.  J.,  are  sending 
out  a  four-page  folder  drawing  attention  to  the  advantages  of  the 
Webster  system  of  steam  heating.  The  pamphlet  contains  a  very 
humorous  account,  written  by  Edgar  W.  Nye,  of  an  experience 
with  a  steam  radiator.  The  Webster  system  has  been  installed  in 
many  different  cities,  and  hundreds  of  letters  are  being  received 

by  the  manufacturers  testifying  to  the  excellent  working  of  the 

system. 

THE  JOHN  A.  ROEBLING'S  SONS  COMPANY,  of  Tren- 
ton, N.  J.,  announces  that  its  new  factory  for  the  manufacture  of 

rubber  insulated  wires  and  conductors  is  now  in  full  operation 
and  that  it  is  prepared  to  furnish  house  wires,  car  wires,  stranded 
conductors,  lead  encased  power  cables,  submarine  cables  and 
every  variety  of  electrical  conductor  insulated  with  rubber.  The 
Roeblings  rubber  insulated  wire  will  maintain  as  high  a  reputa- 

tion as  the  other  products  of  the  Roeblings  works. 

THE  AMERICAN  ENGINE  COMPANY,  of  Bound  Brook, 
N.  J.,  has  just  installed  an  American  Ball  engine  and  direct  con- 

nected generator  of  25  kw.  capacity  in  the  electric  lighting  plant 
recently  built  by  the  Porvenir  Sugar  Estate,  a  long  established 
plantation  on  the  island  of  San  Domingo,  W.  I.  It  is  stated  that 
this  is  the  first  direct  connected  electric  lighting  plant  to  be  in- 

stalled on  this  island,  and  this  order  speaks  well  for  the  reputation 
for  excellence  of  workmanship  and  design  of  the  machinery  manu- 

factured by  the  American  Engine  Company. 

FLOY  &  CARPENTER  is  the  title  of  a  new  firm  of  consulting 
engineers  which  has  just  opened  offices  in  the  St.  Paul  Building, 
New  York.  The  members  of  this  partnership  are  well  known  in 
engineering  circles.  Mr.  Henry  Floy  occupied  a  prominent  posi- 

tion as  electrical  engineer  of  the  Westinghouse  E'ectric  and  Man- 
ufacturing Company  for  a  number  of  years.  Prof.  R.  C.  Carpen- 

ter, of  Ithaca,  has  an  international  reputation  as  a  mechanical 
engineer.  The  combination  of  these  two  gentlemen  makes  a  firm 
of  unusual  strength. 

THE  WATSON-STILLMAN  COMPANY,  of  New  York,  is 
sending  out  its  new  catalogue,  which  contains  a  collection  of  illus- 

trated sheets  describing  hydraulic  tools  manufactured  for  the  spe- 
cial use  of  railways.  The  company  thinks  that  this  is  the  largest 

and  most  complete  catalogue  of  high  pressure  hydraulic  tools  for 
the  special  use  of  railroads  that  has  ever  been  published.  The 
catalogue  contains  illustrations  and  very  full  descriptions  of  the 
Watson-Stillman  hydraulic  jacks,  punches,  benders,  axle  and 
crank  pin  presses,  wheel  bases,  etc. 

THE  HOPPES  MANUFACTURING  COMPANY,  of 
Springfield,  Ohio,  has  issued  a  pamphlet  describing  and  illustrat- 

ing the  Hoppes  steam  separators,  oil  eliminators,  exhaust  steam 
feed  water  heaters  and  live  steam  feed  water  purifiers.  All  of  these 
devices  have  been  on  the  market  for  some  time,  and  have  established 
an  excellent  reputation  throughout  the  country.  The  Hoppes 
Manufacturing  Company  has  received  letters  from  customers  all 
over  the  country  stating  that  the  separators  and  purifiers  more 
than  pay  for  themselves  in  a  very  short  time. 
THE  BRISTOL  COMPANY,  of  Waterbury,  Conn.,  is  sending 

out  to  the  trade  samples  of  the  Bristol  patent  steel  belt  lacing. 
This  lacing  is  delivered  ready  for  application,  and  consists  of  a 
continuous  zigzag  strip  of  steel  so  proportioned  as  to  give  maxi- 

mum strength  with  a  minimum  amount  of  material.  The  points 
are  wedge-shaped,  so  that  when  driven  through  the  belt  they  force 
the  fibres  aside  without  cutting  them,  and  hence  the  ends  of  the 
belt  are  not  weakened  as  when  holes  are  punched.  The  lacing 
is  made  to  suit  all  kinds  and  thicknesses  of  belting. 

THE  WESTINGHOUSE  ELECTRIC  &  MANUFACTUR- 
ING COMPANY,  of  Pittsburgh,  Pa.,  has  issued  a  pamphlet  en- 
titled "A  Modern  Round  House  Turntable."  The  Westinghouse 

method  of  applying  electricity  to  turntables  should  be  especially 
interesting  to  railroad  managers,  inasmuch  as  it  requires  no 
change  in  the  turntable  proper  other  than  attaching  the  draw-bar 
lug  to  the  turntable  girder.  The  Westinghouse  turntable  ap- 

paratus consists  of  a  series  reversible  10-h.p.  motor  mounted  with- 
in a  heavy  cast-iron  frame,  having  a  traction  wheel  which  rests 

upon  the  rail  of  the  turntable  pit.  Power  is  transmitted  to  this 
wheel  through  double  reduction  gears. 

THE  CHROME  STEEL  WORKS,  of  Brooklyn,  N.  Y.,  have 
supplied  a  large  number  of  their  new  steel  wheels  to  the  Consoli- 

dated Traction  Company,  of  Jersey  City.  This  wheel  consists  of 
a  hard  chrome  steel  tire,  mild  rolled  with  steel  T-shaped  spokes 
welded  and  dowelled  into  the  tire  and  into  the  socket  steel  hubs. 
The  spokes  are  welded  to  tire  and  hub  in  a  very  thorough  man- 

ner, making  in  effect  one  solid  piece.  It  is  claimed  that  the  use  of 
this  wheel  does  away  with  the  necessity  of  frequent  changes  of 
wheels,  flat  spots  and  broken  flanges  and  all  the  attendant  evils. 
The  manufacturers  guarantee  for  these  wheels  three  times  the 
mileage  of  the  best  cast  iron  wheels. 

THE  UNITED  STATES  PROJECTILE  COMPANY,  of 
Brooklyn,  N.  Y.,  has  been  so  rushed  during  the  past  few  months 
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in  its  efforts  to  keep  Uncle  Sam  supplied  with  convincing  argu- 
ments in  the  recent  trouble  with  Spain,  that  it  has  found  it  dif- 

ficult to  keep  up  with  the  demand  for  its  patent  hot-pressed  pin- 
ions. Additional  machinery  is  now  being  installed  and  the  out- 

put greatly  increased,  so  that  the  company  is  now  in  a  position 
to  fill  all  orders  promptly.  The  products  of  the  United  States 
Projectile  Company  are  used  on  over  one  hundred  and  fifty 
street  railroads  and  are  distributed  from  Maine  to  California  and 
from  Canada  to  the  Gulf  of  Mexico. 

THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  of 
Philadelphia,  has  issued  two  new  circulars,  one  describing  special 
types  of  storage  batteries  for  electric  vehicles  and  the  other  de- 

scribing the  application  of  storage  batteries  to  isolated  plants,  the 
particular  plant  illustrated  being  the  installation  of  chloride  ac- 

cumulators in  the  Commercial  Cable  Building,  New  York.  The 
first  mentioned  pamphlet  gives  instructions  for  setting  up  and 
using  the  storage  battery  for  electric  vehicles,  and  also  gives 
prices  for  supplies  and  renewals.  The  second  pamphlet  contains 
a  number  of  fine  illustrations  of  the  storage  battery  plant  in  the 
Commercial  Cable  Building,  and  gives  an  efficiency  curve  secured 
at  this  plant. 

THE  CROUSE-TREMAINE  COMPANY,  of  Fostoria,  Ohio, 
is  sending  to  its  friends  a  very  valuable  reference  book  for  the 
pocket.  The  book  contains  several  useful  tables,  rules  and  tests  for 
station  managers,  and  a  complete  copy  of  the  latest  rules  for  wiring 
adopted  by  the  National  Board  of  Fire  Underwriters.  In  addition 
the  book  contains  price  list  and  telegraphic  code,  and  also  sizes  of 
high  grade  cored  and  solid  carbon  and  motor  brushes  which  the 
Crouse-Tremaine  Company  manufactures.  This  company  makes 
a  specialty  of  cored  carbons  to  suit  any  make  of  alternating  arc 
lamp,  to  burn  on  any  current  and  number  of  alternations,  and  the 
company  claims  that  its  products  are  in  every  respect  equal  to  the 
best  of  imported  goods. 

PATTERSON,  GOTTFRIED  &  HUNTER,  of  New  York 
City,  are  sending  out  a  neat  memorandum  book  which  also  con- 

tains a  description  of  the  Reeves  patent  wood  split  pulley.  These 
pulleys  have  been  subjected  to  the  most  severe  tests  under  all 
atmospheric  conditions,  and  have  been  found  to  give  perfect  satis- 

faction under  the  most  trying  conditions.  Patterson,  Gottfried  & 
Hunter  are  agents  for  this  pulley.  They  also,  in  addition  to  their 
other  numerous  lines,  are  agents  for  the  rope  manufactured  by  A. 
Leschen  &  Sons  Rope  Company,  of  St.  Louis.  Rope  manufac- 

tured by  this  company  has  been  in  use  on  the  passenger  elevators 
in  the  Decker  Building,  New  York,  since  April,  1896,  and  is  still 
in  good  condition.  The  owner  of  the  building  states  that  the 
ropes  have  lasted  over  twice  as  long  as  the  ones  previously  used. 

THE  NILES  TOOL  WORKS  COMPANY,  of  Hamilton, 
Ohio,  has  just  issued  its  annual  catalogue,  which  is  one  of  the 
most  extensive  and  complete  trade  catalogues  ever  issued  by  any 
manufacturing  firm.  It  is  a  work  of  571  pages,  substantially 
bound  in  cloth  covers,  and  is  profusely  illustrated.  In  the  cata- 

logue is  presented  a  full  line  of  the  machine  tools  and  appliances 
manufactured  at  the  extensive  works  of  the  Niles  Tool  Works 
Company  at  Hamilton,  and  which  are  handled  at  its  various  ware- 

houses and  offices  in  the  leading  cities  in  America  and  Europe. 
The  aim  has  been  to  make  the  catalogue  complete  and  compre- 

hensive, illustrating  as  fully  as  possible  such  machinery  of  every 
type  required  in  the  equipment  of  shops  and  factories  for  the  man- 

ufacture of  every  character  of  work  in  iron  and  steel.  A  few  of 
the  very  large  number  of  the  different  types  of  machines  described 
are  goring  and  turning  tools,  lathes,  planers,  saws,  punches,  etc. 

THE  BROWN  HOISTING  AND  CONVEYING  MA- 
CHINE COMPANY,  of  Cleveland  and  New  York,  will  furnish 

two  of  their  extra  heavy  bridge  tramways  for  handling  coal  at  the 
New  London  coaling  station  for  the  United  States  navy.  This 
plant  will  be  built  by  J.  W.  Hoffman  &  Co.,  of  Philadelphia,  after 
plans  prepared  by  the  Brown  Hoisting  &  Conveying  Machine 
Company.  The  bid  of  J.  H.  Hoffman  &  Co.  was  accepted  from 
among  twelve  others,  this  bid  being  $56,000  higher  than  the  low- 

est. The  award  was  made  on  account  of  the  superior  plans.  The 
bridges  installed  at  this  plant  will  be  180  ft.  span  with  02  ft.  canti- 

lever extensions  and  36  ft.  projection  over  the  front  of  dock.  This 
is  the  fifth  coaling  station,  contracts  for  which  have  been  let  by  the 
Navy  Department,  and  the  coal  handling  machinery  for  all  of 
them  has  been  furnished  by  the  Brown  Hoisting  &  Conveying  Ma- 

chine Company. 

GEORGE  T.  HANCHETT,  electrical  and  mechanical  en- 
gineer, of  123  Liberty  Street,  New  York  City,  has  issued  a  neat 

little  pamphlet  calling  the  attention  of  inventors  and  manufacturers 
to  his  facilities  for  giving  expert  opinion,  making  drawings  and 
developing  new  mechanical  appliances  of  all  kinds.  Mr.  Hanchett 
is  a  trained  machinist,  having  worked  for  some  time  at  his  trade. 
He  is  entirely  familiar  with  the  difficulties  of  electrical  and  me- 

chanical manufacturers,  and  has  a  wide  acquaintance  with  standard 
materials,  shapes,  sizes  and  costs.  He  is  a  graduate  from  the 
Massachusetts  Institute  of  Technology,  and  has  supplemented  his 
college  education  with  years  of  study  on  the  subject  of  electrical 
and  mechanical  machine  design. 

WENDELL  &  MacDUFFIE,  agents  for  the  Taunton  Loco- 
motive Manufacturing  Company,  Taunton,  Mass.,  report  an  un- 
usually large  snow  plow  business  this  season.  The  effective  work 

of  the  Taunton  plows  during  the  past  year  has  resulted  in  many 
large  orders  recently  being  received,  notably  the  Metropolitan 
Street  Railway  Company,  New  York;  Brooklyn  Heights  Railroad 
Company,  Brooklyn;  Union  Railroad  Company,  Providence;  Bos- 

ton Elevated  Railway  Company,  and  in  fact  the  largest  railway 
systems  in  the  country  who  meet  with  the  difficulties  which  beset 
them  on  account  of  snow.  The  Taunton  snow  plow  wherever  it 
has  been  used  has  won  unqualified  endorsement  from  the  execu- 

tive down  to  the  operator. 

THE  E.  W.  BLISS  COMPANY,  of  Brooklyn,  N.  Y.,  has  pub- 
lished a  very  elaborate  catalogue  which  contains  a  collection  of 

twenty  views  of  portions  of  its  works.  A  glance  through  this 
catalogue  immediately  impresses  anyone  with  the  enormous  mag- 

nitude and  extent  of  the  business  carried  on  by  this  company. 
At  the  time  the  views  were  taken  the  company  employed  over  800 
men.  The  works  are  thoroughly  equipped  with  all  modern  appliances 
and  labor-saving  devices,  and  their  capacity  for  turning  out  work 
such  as  they  have  been  fitted  up  to  produce,  it  is  claimed,  is  un- 
equaled  in  America  or  Europe.  The  E.  W.  Bliss  Company  is  the 
exclusive  manufacturer  for  the  United  States  Navy  of  the  cele- 

brated Whitehead  automobile  torpedoes  and  appliances,  and  one 
of  its  largest  departments  is  devoted  exclusively  to  the  manufacture 
of  these  explosives.  The  Bliss  punching,  shearing,  forming  and 
forging  machinery  is  celebrated  the  world  over. 

THE  SWARTS  METAL  REFINING  COMPANY,  20 
North  Desplaines  Street,  Chicago,  which  has  built  up  a  very  ex- 

tensive business  in  the  metal  refining  business,  is,  as  usual,  ex- 
tremely busy  in  all  its  departments.  This  business,  under  the 

management  of  Seymour  Swarts,  president  of  the  company,  was 

established  in  1885  and  incorporated  in  1895.  The  company's  spe- 
cialties are  the  manufacturing  and  refining  of  high-grade  babbitt, 

solder,  spelter,  ingot  brass,  pig  tin  and  pig  lead.  It  is  also  an  ex- 
tensive dealer  in  cotton  waste.  This  company's  business  is  of 

especial  interest  to  the  street  railway  manager  who  has  worn-out 
trolley  wires,  trolley  wheels,  brake  handles  and  the  like  to  dispose 
of,  as  its  business  makes  it  possible  to  dispose  of  such  scraps  much 
more  advantageously  than  has  been  possible  heretofore.  With  a 
branch  office  in  the  City  of  Mexico,  the  Swarts  Metal  Refining 

Company's  business  is  reaching  out  until  it  numbers  its  customers 
in  all  parts  of  the  world. 

THE  HARRISON  SAFETY  BOILER  WORKS,  of  Philadel- 
phia, Pa.,  report  the  following  recent  sales  of  Cochrane  feed-water 

heaters  and  purifiers:  The  A.  I.  Root  Company,  Medina,  Ohio, 
300  h.p.  special;  Wapakoneta  (Ohio)  Electric  Light  &  Water 
Company,  425  h.p.;  Latrobe  Steel  &  Coupler  Company,  Melrose 
Park,  111.,  1000  h.p.;  American  Cement  Plaster  Company,  Mulvane. 
Kan.,  100  h.p.;  Monessen  (Pa.)  Steel  Company,  1250  h.p.;  Texas 
&  Pacific  Railway  Company,  Dallas,  Tex.,  50  h.p.;  A.  &  M.  Moses, 
Natchez,  Miss.,  300  h.p.;  Fish  Bros.  Wagon  Company,  Racine, 
Wis.,  500  h.p.;  Lawrence  Limestone  Co.,  Wampum,  Pa.,  150  h.p.; 
also  recent  sales  of  Cochrane  separators  as  follows:  George  V. 
Cresson  Company,  Philadelphia,  7-in.  horizontal;  Campania  Cer- 
vecera,  Toluca,  Mexico,  6-in.  horizontal;  Ashland  (Ky.)  Steel 
Company,  4-in.  horizontal:  A.  A.  Sanborn,  Boston,  Mass,  10-in. 
horizontal;  Johnstown  &  Gloversville  Gas  Company,  Gloversville, 
.N.  Y.,one  3-in.  and  one  4-in.  horizontal;  Braman,  Dow  &  Co.,  Bos- 

ton, 8-in.  horizontal;  Simonds  Manufacturing  Company,  Chicago, 
S-in.  vertical;  U.  S.  Navy,  4-in.  horizontal;  Standard  Pill  Com- 

pany, Whiting,  Ind.,  three  6-in.  oil-ammonia;  Williamson  Broth- 
ers Company,  Philadelphia,  4-in.  horizontal;  Boston  &  Maine 

Railroad,  two  6-in.  horizontal;  Massachusetts  Institute  of  Tech- 
nology, Boston,  8-in.  horizontal;  William  M.  Hall,  North  Attle- 

boro,  Mass.,  one  4-in.  and  S-in.  horizontal;  Robert  Megowan, 
Philadelphia,  7-in.  horizontal;  Joseph  L.  Ebner,  Vincennes,  Ind., 
two  6-in.  vertical;  Barr  Pumping  Engine  Company,  Boston,  s-in. 
horizontal;  Beaver  Traction  Company,  Beaver,  Pa.,  one  12-in.  and 
one  5-in  vertical. 
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ROBERT  VV.  BLACKWELL  &  Co.,  of  London,  Eng.,  have 
executed  within  the  past  three  years,  or  now  have  in  hand,  con- 

tracts as  follows:  In  Great  Britain  alone,  400,000  rail  bonds,  750 
motor  trucks,  30,000  i.h.p.  in  engines,  10,000  tubular  steel  poles, 
200  miles  trolley  wire,  insulation  material,  etc.;  850  special  trolleys 
[or  double-deck  cars,  20,000  cast-welded  joints,  £15,000  worth  oi 
pipe,  valves  and  fittings,  6500  tons  girder  rails,  etc.  They  have 
also  executed  further  contracts  on  the  Continent  and  in  the  Col- 

onies involving  the  supply  by  them  of  half  as  much  more  material. 
The  above  has  been  furnished  to  the  following  electric  lines,  or 
to  their  principal  contractors,  viz.:  Bristol,  Dublin,  Cork,  Cov- 

entry, Guernsey,  Brighton,  Liverpool,  Birmingham,  Leeds,  Shel- 
tield,  Middlesbrough,  Glasgow,  North  Staffordshire,  South  Staf- 

fordshire, Kidderminster,  Swansea,  Isle  of  Man,  Hartlepool, 
Portsmouth,  Plymouth,  Dover,  Blackpool,  Neath,  Bradford,  Nor- 

wich, Ashton-under-Lyne,  Dudley  &  Stourbridge,  Heine  Bay, 
Walton-on-the  Naze,  Bolton,  St.  Helens,  Newport,  Giant's  Cause- 

way, Halifax,  Paris,  Marseilles,  Rouen,  Havre,  Brussels,  Liege. 
Jung  Frau,  Nijni-Novgorod,  Geneva,  Buenos  Ayres,  Barcelona, 
AJadrid,  Bilbao,  Cape  Town,  Port  Elizabeth,  Brisbane,  Sydney, 
Cairo,  etc.,  and  the  Central  London  Railway.  The  branch  offices 
of  Robert  W.  Blackwell  &  Co.  are  at  20A  Chapel  Street,  Livei 
pool,  and  50  Boulevard  Haussmann,  Paris. 

New  Publications 

The  Development  of  the  Central  Station.  By  Samuel  Insull.  Pub- 
lished by  Purdue  University.  52  pages.  Illustrated. 

This  is  a  reprint  of  an  address  delivered  by  Mr.  Insull  before 
the  students  of  the  Engineering  Departments  of  Purdue  Uni- 

versity. A  number  of  interesting  curves,  showing  the  develop- 
ment of  the  business  of  the  Chicago-Edison  Company,  of  which 

Mr.  Insull  is  president,  are  contained  in  the  book,  and  a  large 
amount  of  valuable  information  about  electric  lighting  methods  is 
contained  in  this  pamphlet. 

Report  of  the  Seventeenth  Annual  Meeting  of  the  American  Street 
Railway  Association  held  at  Boston,  Sept.  6-9,  1898.  Pub- 

lished by  the  American  Street  Railway  Association. 
The  report  of  the--American  Street  Railway  Association  for  the 

past  year  contains,  besides  the  full  report  of  the  meeting,  a  fine  steel 
engraved  portrait  of  the  president,  Mr.  Lang,  and  two  fine  half-tone 
engravings  of  Bunker  Hill  Monument,  which  was  adopted  as  a 
characteristic  view  in  Boston  on  the  official  button  this  year.  The 
report  of  course  is  complete,  and  the  secretary  deserves  special 
credit  tor  the  great  accuracy  with  which  the  large  number  oi 
names  of  attendants  at  the  convention  is  printed.    No  one  who 
has  never  compiled  a  list  of  this  kind  can  realize  the  great  amount 
of  work  which  the  correct  publication  of  such  a  list  entails. 

Mechanical  Draft  for  Steam  Boilers.  By  Walter  B.  Snow.  14 

pages.  Illustrated.  Reprinted  from  Cassier's  Magazine.  By B.  F.  Sturtevant  Company,  of  Boston,  Mass. 
This  is  a  reprint  of  a  lecture  delivered  by  Mr.  Snow,  at  Cornell 

University,  on  the  subject  of  mechanical  draught  for  steam  boilers. 
Mr.  Snow  is  a  member  of  the  engineering  staff  of  the  B.  F.  Sturte- 
\ant  Company,  and  has  made  the  subject  of  mechanical  and  forced 
draughts  a  special  study.  The  paper  contains  a  number  of  very 
valuable  figures  showing  the  exact  saving  accomplished  by  th'. 
use  of  mechanical  draught,  and  this  saving  in  one  particular  plant 
is  given  as  follows:  By  omission  of  chimney  and  damper,  $5,800; 
by  reduction  in  number  of  boilers,  $4,125;  in  saving  of  space  occu- 

pied by  chimney,  $990;  in  saving  of  space  by  boilers  omitted,  $960, 
total,  $11,875.  To  acomplish  this  saving,  the  expenditure  of  only 
$3,500  is  necessary  for  mechanical  draught  apparatus;  that  is,  the 
saving  is  nearly  three  and  a  half  times  the  expenditure  necessary  to 
secure  it.  Copies  of  this  lecture  can  be  had  on  application  to  the 
publishers. 
Journal  of  the  Royal  Agricultural  Society  of  England.  Volume 

IX,  part  3,  No.  35,  Sept.  20,  1898.  Published  by  John  Murray, 
Albemarle  Street,  London,  England. 

This  issue  of  the  Journal  of  the  Royal  Agricultural  Society  con- 
tains a  description  of  the  trials  of  self-moving  vehicles,  held  at 

Birmingham,  under  the  auspices  of  the  society.  In  1897,  this  so- 
ciety attempted  to  hold  a  competition  for  self-moving  vehicles,  but 

as  only  one  vehicle  was  presented  which  complied  with  the  pre- 
scribed conditions,  the  race  was  not  held.  This  year  there  were 

nine  entries,  and  of  these  five  appeared  and  prepared  to  undergo 
the  trials.  Two  of  these  were  almost  immediately  disabled  so  that 
there  were  only  thre  competitors,  one  in  the  light  class  and  two  in 
the  heavy  class,  completing  the  runs  satisfactorily.  The  Journal 
states  that  this  is  a  considerable  advance  on  the  state  of  things  in 
the  previous  year,  but  indicates  that  the  problem  of  building  motor 
vehicles  capable  of  carrying  substantial  loads  for  considerable  dis- 

tances has  presented  difficulties  which  most  makers  have  not  en- 
tirely overcome. 

Verbatim  Report  of  the  Second  Regular  Annual  Meeting  of  the 

Street  Railway  Accountants'  Association  of  America.  Pub- 
lished by  the  Street  Railway  Accountants'  Association. This  is  the  printed  report  of  the  proceedings  of  the  Convention 

of  the  Accountants'  Association,  held  in  Boston,  Sept.  6-9.  It  con 
tains  as  a  frontispiece  a  very  fine  portrait  of  H.  L.  Wilson,  the 
retiring  president.  The  verbatim  report  of  the  proceedings  is  sup- 

plemented by  a  list  of  those  in  attendance,  and  a  reprint  of  the 
constitution  and  by-laws,  a  carefully  prepared  index  and  detailed 
index  of  the  report  and  discussion  of  the  permanent  committee  on 
a  standard  system  of  accounts.  There  are  bound  into  the  book  a 
number  of  question  blanks  for  the  convenience  of  those  who  have 
problems  to  propose,  and  also  a  blank  for  application  for  mem- 

bership. In  accordance  with  the  precedent  established  last  year, 
the  copies  of  this  pamphlet  are  registered  and  are  distributed  only 
to  the  members  of  the  organization.  W.  B.  Brockway,  of  Toledo, 

secretary  of  the  Accountants'  Association,  had  full  charge  of  this 
report  while  it  was  passing  through  the  press,  and  he  deserves  a 
great  deal  of  credit  for  the  careful  editing  and  the  typographically 
clean  and  attractive  appearance  which  the  book  presents. 

  

Trade  Catalogues 

Catalogue.  Published  by  the  E.  W.  Bliss  Company,  of  Brooklyn, 
N.  Y.  Illustrated. 

Hydraulic  Tools.  Published  by  the  Watson  &  Stillman  Company, 
of  New  York  City.  Illustrated. 

Circular.  Published  by  Warren  Webster  &  Company,  at  Cam- 
den, N.  J.   4  pages.  Illustrated. 

Woodworking  Tools.  Published  by  J.  A.  Fay  &  Company,  of  Cin- 
cinnati, Ohio.    16  pages.  Illustrated. 

Wood  Split  Pulleys.  Published  by  Patterson,  Gottfried  &  Hunter, 
of  New  York  City.    44  pages.  Illustrated. 

Machine  Tools.  Published  by  the  Niles  Tool  Works  Company, 
of  Hamilton,  Ohio.   571  pages.  Illustrated. 

Reference  Book.  Published  by  the  Crouse  &  Tremaine  Carbon 
Company,  of  Fostoria,  Ohio.    84  pages.  Illustrated. 

Storage  Batteries  for  Electric  Vehicles.  Published  by  the  Electric 
Storage  Battery  Company,  of  Philadelphia,  Pa.  13  pages. Illustrated. 

Steam  Separators  and  Oil  Eliminators.  Published  by  the  Hoppes 
Manufacturing  Company,  of  Springfield,  Ohio.  16  pages. 
Illustrated. 

The  Modern  Round  House  Turn-table.  Published  by  the  West- 
mghouse  Electric  &  Manufacturing  Company,  of  Pittsburgh. 
Pa.    12  pages.  Illustrated. 

List  of  Street  Railway  Patents 

U.  S.  Patents  Issued  Oct.  25  to  Nov.  1.  1898,  Inclusiv  e 

Prepared  for  the  Street  Railway  Journal  by 
Thomas  Drew  Stetson 

Nov.  1 
Motor  Driven  Vehicle.— Charles  T.  Hildebrandt  and  Frank  R 

McMullin,  Chicago.  111.    No.  613,272. 

Yoke  for  Railway  Conduits.— Fred  S.  Pearson,  Boston,  Mass.  No. 
613,301.  Six  claims. 

Claim. — 6.  A  yoke  for  electric  railway  conduits,  adapted  to  sup- 
port the  slot  rails  and  wheel  bearing  rails,  and  having  the  flat  bot- 
tom p;  a  hollow  central  portion,  arranged  and  adapted  to  contain 

the  supports  for  the  conductors;  and  manhole  curbs  flush  with  the 
surface  of  the  roadway  detachably  connected  to  the  hollow  portion. 
Station  Indicator.— William  C.  Schaper,  St.  Louis,  Mo.    No.  613.- 

320. 

Car  Fender.— John  Sexton.  Los  Angeles,  Cal.    No.  613,325. 

Suspension  for  Electric  Railway  Motors— William  Cooper.  Cin- 
cinnati, Ohio,  assignor  to  John  B.  Blood  and  Joshua  Hale, 

Newburyport,  Mass.    No.  613. 357- 

Railroad  Spike.— James  R.  Elliott,  St.  Louis,  Mo.,  assignor  of 
one-half  to  George  Hermann  Wilson,  same  place.  No. 
613.364- 

Electric  Railroad.— Charles  L.  Kemery,  Pittsburg,  Pa.  No.  613,418. 

Step  Over  Car  Seat.— Charles  K.  Pickles,  St.  Louis,  Mo.,  assignor 
to  Samuel  M.  Dodd,  same  place.    No.  613,422. 

Step  Over  Car  Seat.— Charles  K.  Pickles,  St.  Louis,  Mo.,  assignor 
to  Samuel  M.  Dodd,  same  place.    No.  613,423. 
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Electric  Railway  System. — Louis  E.  Walkins.  Springfield,  Mass.. 
assignor  of  one-half  to  George  M.  Jewett.  Glenville,  Md.  No. 
6i3,433- 

Signal  Lamp. — Charles  H.  Dressel.  New  York,  N.  Y.  No.  613,562. 
Railway  Crossing  Signal. — Robert  M.  Payne,  Winchester,  Tenn. 

No.  613,597. 

Electric  Railway  System. — Louis  E.  Walkins,  Springfield,  Mass., 
assignor  of  one-half  to  George  M.  Jewett,  Glenville,  Md.  No. 
613,612.    Two  claims. 

Claim. — 1.  In  an  electric  railway  system,  the  car  track  rails,  in- 
termediate conductor  rail  sections  b,  corresponding  conductor  rail 

sections  b'  near  and  outside  of  one  of  the  track  rails,  and  a  continu- 
ous guard,  interposed  between  the  conductor  rail  sections  b'  and 

the  adjacent  track  rail  which  is  extended  above  the  top  of  said 

sections  b',  feed  and  return  wires  having  wiring-in  connections 
respectively  with  the  intermediate  and  outlying  conductor  rail 
sections. 

Mechanism  for  Operating  Vehicle  Doors. — Morris  S.  Shipley,  Cin- 
cinnati, Ohio;  Caleb  V/.  Shipley,  administrator  of  said  Morris 

S.  Shipley,  deceased.    No.  613,650. 

Nov.  8 
Guard  for  Open  Cars. — Charles  H.  Fogg,  Hyde  Park,  Mass.  No. 

613,672. 
Life  Saving  Apparatus  tor  Street  Cars. — Hosea  W.  Libbey,  Bos- 

ton, Mass.    No.  613,691. 
Electric  Railway. — James  F.  McLaughlin,  Philadelphia,  Pa.  No. 

613,708.    Nine  claims. 
Combined  Car  Brake  and  Fender. — Harry  J.  Raisch,  San  Fran- 

cisco, Cal.,  assignor  to  Barton  Josephus  Parker  and  George 
X.  Wendling,  same  place.    No.  613,719.    Six  claims. 

Claim. — 6.  The  combination  with  the  crank  shaft.  G,  and  con- 
necting piece,  C,  pivoted  to  the  crank  arms  thereof,  of  brake  and 

track  shoes  supported  wholly  by  the  connecting  piece  and  adapted 
to  be  adjusted  at  an  angle  relative  to  each  other,  and  a  fender  ex- 

tending between  and  carried  between  the  shoes. 
Electric  Railway. — William  M.  Brown,  Johnstown,  Pa.,  assignor 

to.  the  Johnson  Company,  Lorain,  Ohio.    No.  613,794.  Eleven 
claims. 

Claim. — 11.  In  an  electric  contact  box,  in  combination,  a  cavity, 
a  recess  therein  containing  a  heavy  liquid,  a  second  recess  con- 

taining a  liquid  conductor  in  connection  with  one  side  of  the  cir- 
cuit, a  third  recess  containing  one  terminal  in  connection  with  the 

opposite  side  of  the  circuit  and  another  terminal  in  connection 
with  the  conductor  section,  and  a  movable  connector  comprising 

PAT.  NO.  613,  794  PAT.  NO.  614,270 

an  end  portion  normally  resting  on  the  first  mentioned  terminal,  a 
central  portion  floating  in  said  heavy  fluid,  and  its  other  end  por- 

tion normally  above  the  said  conducting  fluid,  but  out  of  contact 
therewith. 

Railway  Track. — Carl  A.  Sundstrom,  Philadelphia,  Pa.,  assignor 
of  one-half  to  William  Johnston,  same  place.  No.  614.036. 
Two  claims. 

Claim. — 1.  In  a  railway,  the  combination  with  the  ties  and  the 
rails  secured  thereto,  of  the  continuously  disposed  longitudinal  in- 

clined plates  located  at  the  inner  sides  of  the  rails,  and  their  upper 
ends  bearing  against  the  tread  flanges  of  the  rails,  and  the  lower 
ends  bent  at  an  angle  to  the  upper  part  and  resting  on  the  ties. 
Compressed  Air  Locomotive. — Samuel  M.  Vauclain,  Philadelphia, 

Pa.    No.  614,041.    Four  claims. 
Claim. — 1.  The  combination  in  a  compressed  air  locomotive,  of 

a  storage  reservoir,  an  auxiliary  reservoir  connected  thereto,  a 
reducing  valve  in  the  said  connection  and  a  hot  water  drum  in- 

closing the  said  auxiliary  reservoir. 

Nov.  15 

Intermittent  Electric  Surface  Conductor. — Franz  Burger,  Fort 
Wayne,  Ind.,  assignor  of  three-fourths  to  Henry  M.  Williams, 
same  place.    No.  614,082.    One  claim. 

Car  Propulsion. — William  M.  Farrar,  Hoboken,  N.  J.  No.  614,- 
095.    Seven  claims. 

Track  Groove  Cleaner. — Thomas  A.  L.  Moore,  Richmond,  Va.. 
assignor  of  five-eighths  to  Samuel  T.  Atkinson  and  Drury 
Samuel  Hardy,  same  place.    No.  614,122.    Ten  claims. 

Claim. — 10.  In  a  rail  groove  cleaner,  the  combination  with  a 
car,  of  hangers  pendent  from  the  bottom  thereof,  a  rock  shaft 
mounted  to  oscillate  and  to  slide  longitudinally  in  said  hangers, 
arms  projecting  rearwardly  from  said  shaft,  rail  groove  cleaning 
plows  carried  by  said  arms,  springs  on  the  shaft  between  the  hang  - 

ers and  arms  to  normally  hold  said  arms  and  plows  in  operative 
position,  an  operating  lever  connected  with  the  rock  shaft  and 
projecting  forwardly  therefrom,  an  operating  shaft  on  the  car 
platform,  a  yielding  connection  between  the  operating  shaft  and 
front  end  of  the  lever,  and  a  latch  device  to  hold  the  operating 
shaft  and  front  end  of  the  lever  elevated. 

Electric   Switch    Mechanism   for   Electric   Railways. — John  M. 
Murphy,  Torrington,  Conn.,  assignor  of  two-thirds  to  David 
F.  Halsted,  New  York,  N.  Y.,  and  William  M.  Keepers,  New- 

ark, N.  J.    No.  614,124.    Five  claims. 
Claim. — 3.  In  an  electromagnetic  switch  mechanism  for  electric 

railway  systems,  tlje  combination,  substantially  as  described,  of  a 
main  line  circuit,  a  local  or  energizing  circuit,  electromagnets  hav- 

ing windings  in  both  the  local  and  main  circuit,  an  armature  switch 
lever,  an  adjustable  connection  joining  such  lever  with  the  local 
circuit,  said  connection  being  arranged  to  become  disconnected 
from  the  lever  when  such  lever  is  moved  by  the  local  or  initial 
energy  111  the  magnets,  and  contacts  in  the  main  line  adapted  to  be 
electrically  joined  by  the  lever  as  it  is  drawn  over  by  the  initial 
energy  of  the  magnets,  as  specified. 
Switch  Shifting  Mechanism  for  Electric  Cars. — Jeremiah  P.  W. 

Roach,  Concord,  N.  H.    No.  614,  133.    Two  claims. 
Fare  Box  and  Register. — Frank  B.  Wagner,  Cleveland,  Ohio.  No. 

614,147.  Fifteen  claims. 
Claim. — 1.  In  a  fare  box  and  register,  in  combination,  a  case 

composed  of  two  separable  sections,  lugs  carried  by  one  section, 
and  spring  catches  carried  by  the  other  section  and  adapted  to 
engage  with  said  lugs,  mechanism  for  releasing  said  catches,  a 
seal,  and  a  seal  breaking  device  operated  by  said  catch  releasing 
mechanism. 

Electric  Car  Truck.— Edward  Cliff,  Newark,  N.  J.  No.  614,161. 
Seven  claims. 

Rail  Joint  Attachment.— Daniel  N.  Hurlbut,  New  York,  N.  Y. 
No.  614,171.    Two  claims. 

Trolley. — Francis  A.  Le  Court,  Rockport,  Mass.     No.  614,208. 
Three  claims. 

insulated  Supporter  for  Electric  or  Other  Wires. — Charles  K. 
King  and  George  A.  Mead,  Mansfield,  O. ;  said  Mead  assignor 
to  the  Ohio  Brass  Company,  of  Ohio.  No.  614,270.  Three 
Claims. 

Claim. — 3.  In  a  support  for  trolley  wires  and  the  like,  a  clamp, 
an  insulator  washer  provided  with  a  recess,  means  for  attaching 
said  insulator  washer  to  said  clamp,  and  a  locking  washer  ar- 

ranged in  said  recess  and  bearing  respectively  against  said  in- 
sulator washer  and  said  clamp,  whereby  the  parts  are  locked  and 

prevented  from  working  or  jarring  loose. 
Trolley  Controller. — John  Dolan,  Dayton,  Ohio.  No.  614,321. 

Six  claims. 
Claim. — 1.  In  a  trolley  controller,  the  combination  with  the  trol- 

ley rope,  of  a  guideway  on  the  car-roof  arranged  longitudinally  ol 
the  car  and  provided  with  one  or  more  pulleys  and  slotted  as  de- 

scribed, of  a  sliding  block  hollowed  out  to  contain  one  or  more 
pulleys,  and  having  one  end  of  the  rope  secured  thereto,  a  spring 
secured  at  one  end  to  the  block  and  at  its  opposite  end  to  a  bracket 
on  the  car  roof,  a  catch  projecting  from  the  upper  side  of  the  block 

and  through  the  slot  in  the  guideway,  a  latch  device  supporte'd 
upon  the  guideway  to  engage  said  catch,  and  means  engaged  by 
the  trolley  rope  and  operated  by  an  upward  pull  on  the  rope  for 
raising  said  latch. 

Cable  Grip. — Julio  Frigard,  Carthagena,  Spain.  No.  614,38c 
Seven  claims. 

Transom  Sign. — Peter  M.  Kling,  St.  Louis,  Mo.  No.  614,397. 
One  claim. 

Electric  Switch-Operating  Mechanism  for  Railways. — Louis  E. 
Walkins,  Springfield,  Mass.,  assignor  of  one-half  to  George 
M.  Jewett,  Glenville,  Md.    No.  614,412.    Six  claims. 

Track  Sanding  Apparatus. — John  H.  Watters,  William  R.  How- 
don,  and  William  A.  Jacobs,  Anniston,  Ala.  No.  614,413. 
Five  claims. 

We  will  send  copies  of  specifications  and  drawings  complete  of 
any  of  the  above  patents  to  any  address  upon  receipt  of  fifteen 
cents.  Give  date  and  number  of  patent  desired.  The  Street  Rail- 

way Publishing  Company,  Havemeyer  Building,  New  York. 
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Medbery  Insulation 
Aluminum-Bronze 

Overhead  Trolley  Equipment 
for 

Electric  Railways. 

BEST 

IN  THE 

WORLD.  .  . 

Is  absolutely  weatherproof. 
Will  not  iust  nor  corrode. 

EVERY  PIECE  GUARANTEED. 

Shows  highest  electrical  resistance. 
Doesn't  require  painting  yearly. 
Greatest  tensile  strength. 

All  the  best 
roads  use 
it. 

Manufacturers 

GRAPHITE 

Trolley  Bushings. 

SPECIAL  DESIGNS 
IN  INSULATION 

MADE  TO  ORDER. 

GET  OUR  PRICES BEFORE 
BUYING. 

Write  for 
Catalogue 

and  Discounts. 

THE 

FIBERITE 

COMPANY, SELLING  AGENTS: 
E  C.  Moxham  &  Co  ,  New  York. 
Geo.  W.  Patterson,  Chicago.  MCrHiwirvn  i  c    m  \i 
Joshua  Hendy  Machine  Co.,  San  Francisco.  mCVriAWIWVIL.LE,  IN.  Y. Laing,  Wharton  &  Down,  Ltd.,  London,  Eng. 

Toggle  Clamp  Cable  Insulators. 
RADICAL  IMPROVEMENT  IN  CABLE  FASTENINGS. 

Cable  is  firmly  grasped  by  hinged  jaws.    No  other  fastening  is  necessary.    Instantaneous  connection 
between  feed  wire  and  insulator.    Insulating  covering  protected.    Line  construction 

greatly  expedited. 

Trolley  Line  Insulators. 

HANGERS,  PULL-OVERS, 
STRAIN  INSULATORS, 
SECTION  INSULATORS,  &c. 

LUSCOMB  CLIP 

for  figure  8  trolley  wire. 

Vnlcabeston  Insulating  Parts. 
COMMUTATOR  RINGS, 
BRUSH  HOLDER  BUSHINGS, 
CONTROLLER  REPAIR  PARTS, &c. 

VULCABESTON  in  special  shapes 
made  to  order  for  R.  R.  companies. 

H/MAf.  Johns  Mfg.  Co.  ̂ S^8.a. 
CHICAGO,      PHILADELPHIA,  BOSTON. 
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AETNA  and  HECLA  INSULATORS. 

For  Street  Railway  and  other  out=door  insulation  where  strength 
and  weatherproof  qualities  are  essential. 

STANDARD    FORMS    IN  STOCK. SPECIAL   FORMS   TO  ORDER, 

HIGHEST  INSULATION,  GREATEST  STRENGTH,  UNIFORM  QUALITY,  FULLY  GUARANTEED. 

AETNA  INSULATORS  Tested  by  EIGHT  YEARS'  ACTUAL  SERVICE  on  the  lines. 
look:  out  for  imitations. 

ANDERSON 

INSULATED  CROSSINGS 

Straight,  Underrunning. 

ANDERSON  MATERIAL.  ̂  
"  HORS  CONCOURS"  at Brussels,  1897. 

ANDERSON 

SECTION  INSULATORS 

Straight,  Underrunnlng. 

ALBERT  and  J.  M.  ANDERSON  MFC.  CO., 

289=293  A  St.,  BOSTON,  MASS. 
Established  1877. 
Incorporated  1897. 39  Victoria  St.,  LONDON,  ENGLAND. 

UE-TYPE  D 

HANGERS 

AN0WALKER 

EARS 

Are  the  best  that  can  be 

had,  because  correctness  in 

design,  care  in  manufacturing 

and  experience  in  the  selec- 
tion of  materials  have 

brought  them  to  a  standard 

of  excellency  far  surpassing 
all  other  articles  of  a  similar 

kind. DIRIGO 

INSULATION, 

WALKER  TROLLEY  EARS, 

and  TYPE  D  HANGERS. 

ARE  MANUFACTURED  EXCLUSIVELY  BY 

The  OHIO  BRASS  CO.,  Mansfield,  Ohio. 
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No.  3  Railway  Motor  ( 1890),  the  Original  of  the 
Type  that  is  now  Universal, 

Stop! 

Examine  these  curves* 

They  deserve  careful 

attention* 

They  represent  the  perform- 
ance of  the  Westinghouse 

No*  49*  street  car  motor* 

35  h*  p*        «sN»  ̂  

We  guarantee  them  to  be  correct. 

Efficiency  above  82  per  cent.,  from  JO 
to  50  h.  p. 

Westinghouse 
Electric 

The  name  of 

Westinghouse 
is  a  guarantee. 

Westinghouse 
Electric 

This  high  standard 
of  excellence  was 

set  when  we  pro- 
duced the  No.  3 

motor  eight  years 

ago.  <£•  & 

We  have  not  changed 

our  type.  Other  mak- 
ers started  wrong  and 

have  been  compelled 

to  change.  t£> 
The  Westinghouse 
motor  is  the  original. 
All  others  are  imita- 

tions. Railroad  men 
know  this.  & 

Westinghouse 
Electric  &  Mfg.  Co., 

Pittsburgh,  Pa. 
New  York,  Boston,  Chicago, 

Philadelphia,  St.  Louis, 
San  Francisco,  Buffalo, 

Syracuse,  Atlanta,  Tacoma. 
Canada,  Ahearn  &  Soper, 

Ottawa. 

Westinghouse  Electric  Co.  Ltd. 
32  Victoria  St.  London. 

No.  49  RAILWAY  MOTOR 
500  VOLTS 

Gear  ratio  14  to  68,  tested  without  Gears. 

0      10      20     30      40      50      60     70      80     90  100 
Amperes  Load. 

Character- istics: 

Steel  frame 
laminated  poles, 

ventilated 

winding,  perfect insulation, 

perfect 
commutation, 

dust  and  oil 

proof  frame. 
Lightest armature, 

weight  438  lbs. 

No.  49  Railway  Motor. 
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Many  progressive  managers 

have  signified  their  intention  of  equipping 

their  lines  wholly  or  partially  during  the  coming  season  with 

Standard  Air  Brakes. 

They  recognize  the  necessity  of  a  perfect  braking  system. 

Perhaps  you  are  looking  for  that  "  Perfect"  system. 

If  we  haven't  it  in  the  " Standard"  we  approach  it  so 

closely  with  our  present  apparatus  as  to  meet  the  most  exacting 

requirements. 

Nothing  has  been  spared  to  make  the  "Standard"  braking 

system  a  perfect  braking  system — to  make  these  terms 

"Standard"  and   "Perfect"  strictly  synonymous. 

The  Standard  Air  Brake  is  made  in  various  types  and 

sizes  to  meet  the  proper  requirements  for  any  particular  service, 

the  types  embracing  the  direct  eccentric  and  the  geared  Axle- 

driven  compressors,  and  the  Independent  motor  compressor. 

Simplicity  has  had  due  regard  given  it  in  the  designing 

of  all  our  apparatus. 

A  broad  guarantee  goes  with  every  sale. 

Detailed  information  will  be  cheerfully  furnished. 

Note  the  removal  of  our  offices  from  100  Broadway  to 

1 68  Broadway,  New  York,  U.  S.  A. 

The  Standard  Air  Brake  Company, 

("THE  PIONEERS") 
168  BROADWAY,  NEW  YORK. 

Cable  Address,  "  Airbrake,"  New  York. 

Risdon  Iron  Works,  SAN  FRANCISCO,  CAL.,  Sole  Agents  for  the  Pacific  Coast. 
Messrs  Dick,  Kerr  &  Co.,  Ltd.,  no  Cannon  St.,  LONDON,  E.  C,  Sole  Agents  for  the  United  Kingdom. 
Messrs.  Bergische  Stahl-Industrie,  Equitable  Building,  BERLIN,  W.,  Sole  Agents  for  the  Continent 

of  Europe,  with  the  exception  of  France. 
Messrs.  E  H.  Cadiot  &  Cie.,  12  Rue  St.  Georges,  PARIS,  Sole  Agents  for  France. 
Messrs.  Noyes  Brothers,  SYDNEY  and  Melbourne,  Sole  Agents  for  Australia. 



January,  1898.] STREET   RAILWAY  JOURNAL. 7 

Index  to  Advertisers. 
(♦Indicates  International  Edition  only.) 

Abbott,  Ira,  New  York  93 
Abendroth  &  Root  Mfg.  Co.,  New  York.  99 
*AUgetneine  Electricitats  Gesellschaft, 
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Pa.  100 

Cambria  Steel  Rails,  Cambria  Iron  Co., 
Philadelphia,  Pa  89 

Carey,  Geo.  H. ,  New  York  93 
Catskill  Foundry  &  Machine  Works,  Cat- 
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Central  Electric  Co.,  Chicago,  111.   ...  28 
Chapman  Valve  Mfg.  Co.,  Indian  Or- 

chard, Mass  101 
Chase  Construction  Co.,  Detroit,  Mich.  72 
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Wis  123 

Clark  Electrical  Specialty  Mfg.  Co.  Min- 
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Clonbrock  Steam  Boiler  Co.,  B'klyn.N.Y.  98 
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SAMSON  SPOT  CORDIS. 

Fop  Are  Light 

and  Trolley  Cord. 

Send  for  Samples.  SAMSON  CORDAGE  WORKS,  BOSTON,  MASS. 

Automatic  Magnetic 

CIRCUIT  BREAKERS 

FOR  SWITCHBOARDS  AND  CARS. 

THE  CUTTER  ELECTRICAL  &  MFG.  CO.,  1112  Sansom  Street,  Phila. 

THE  SARGFNJXOMPANY 

OLD  COlOmMl^miCAGOJU. 

STEEL 

CASTINGS 

BRAKE 

SHOES 

CORNING  BRAKE  SHOE  CO 

BRAKE   SHOES   FOR   STREET   RAILWAY  SERVICE. 

The  advantages  in  using  the  Corning  Shoe  are : 

A 
guaranteed  saving  of  twenty-five  per  cent,  in  annual  cost  of  brake  shoes, 
large  decrease  in  percentage  of  skidded  wheels, 
braking  efficiency  equal  to  that  of  ordinary  cast  shoes. 

The  Corning  Shoe  can  be  made  to  fit  any  style  of  brake  bead.  We  respectfully  solicit  a  trial  order. 

CORNING   BRAKE   SHOE  COMPANY, 
General  Sales  Office,  840  Ellicott  Square, 

Foundries,  CORNING,  N.  Y.  BUFFALO,  N.  Y. 

MclNTIRE'S  Pat.  FEEDER  WIRE,  CONNECTORS  and  TERMINALS. 

Special  Connectors  for  Hard-Drawn  Copper  Wire,  all  sizes. 
Fuse  Wire,  Fuse  Links  and  Strips. 

COPPER  SLEEVES,  ELLS  and  TEES  for  Underground  Work. 

THE  C.  MclNTIRE  CO., 13  &  15  Franklin  St.,  NEWARK,  N.J. 

THERE  IS  JUST  ONE  MATERIAL  FOR 

CAR  CURTAINS,  CAR  SEATS, 
HEADLININOS,  &c,  and  that  is 

Does  not 
crack,  peel  or  rot. 
Is  not  affected  by 
heat,  cold  or  climate;  water 
proof,  grease  proof,  stain  proof 
and  almost  wear  proof.  Con 
tains  no  rubber  or  celluloid  and  is  not  in  flam 
mable.  Made  in  all  standard  colors,  in  plain 
leather  grains  or  richly  embossed  designs. 

THE  PANTASOTE  CO.,  29  Broadwav,  N.Y.  City. 
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MAYER  &  ENQLUND, 

10  South  Tenth  Street, 

PHILADELPHIA,  PA. 

Electric  Railway 

Material-—  

w 

OF    EVERY  DESCRIPTION. 

E  carry  a  large  and  complete  stock  of  everything  needed 
for  the  construction,  equipment  and  maintenance  of 
an  Electric  Railway. 

HIGH  CLASS  MATERIAL  AT  LOWEST  PRICE. 

Nuttall  Gears,  Pinions  and  Bearings,  Union  Standard 

Trolleys  and  Parts,  Partridge  Self  =  Lubricating  Car= 

bons,  International  Registers  and  Register  Fittings, 

Van  Wagoner  &  Williams  Co.  Commutator  Segments, 

Commutators  Refilled,  Assembled  Bars  and  Hica, 

Electric  Headlights,  Electric  Car  Heaters,  Hotor  and 

Controller  Repairs — all  kinds. 

STANDARD  OVERHEAD  MATERIAL. 

PROflPT  SHIPMENTS  FROfl  STOCK. 

MAYER  &  ENGLUND. 

CONDUIT. 
PINE  CONDUIT,  TREATED  WITH  DEAD  Oil.  OF  COAL, 

TAR,  commonly  called  "CREOSOTE D  CONDUIT." Superior  quality  and  workmanship.  Prompt  delivery 
in  any  quantity.  Estimates  furnished.  For 

lull  lniormatlon  and  samples,  address 

WALWORTH  &  NEVILLE  MFC.  COMPANY, 

BAY  CITY,  MICH. 
New  York  Office: 

I35  Hudson  St. 

Consolidated  Car  Fender  Co.,  Providence, 
R.  1  122 

Consolidated  Car  Heating  Co.,  Albany, 
N.  Y  125 

Continental  Construction   Co.,  Boston, Mass  73 
Cook's  Sons,  Adam,  New  York  27 
Cooper,  C.  &  G.,  &  Co.,  Mt.  Vernon,  O.  108 
Corliss  Steam  Engine  Co., Providence, R.I.  107 
Corning  Brake  Shoe  Co.,  Buffalo,  N.  Y  .  7 
Craig,  Wm.  P.,  Newark,  N.  J  72 
Crane  Company,  Chicago, 111  103 
Cravath  Mfg.  Co.,  Chicago,  111  15 
Creaghead  Eng.  Co. ,  Cincinnati,  0.  .  .  .  93 
Crouse-Hinds  Elec.  Co.  Syracuse,  N.Y  .  .  81 
Cullen,  Wm.  A.,  Paterson,  N.  J  .  .  .  .  72 
Cutter  Electrical  &  Mfg.  Co.,  Phila.,  Pa.  7 
Darlington,  F.  W.,  Phila.,  Pa  72 
Dentzel,  G.  A.,  Philadelphia,  Pa  16 
DeWitt.E.  F.,  &  Co.,I,ansingburgh,  N.  Y.  127 
Diamond  Truck  &  Car  Gear  Co.,  Kings- 

ton, N.  Y  141 
*Dick,  Kerr  &  Co.,  London,  Eng .  ...  36 
Dixon,  Jos., Crucible  Co., Jersey  City, N.J.  73 
Dorner  &  Dutton  Co.,  Cleveland,  O..  .  .  121 
Drummond's  Detective  Agency,  N.  Y.  .  76 
Duff  Mfg.  Co.,  The,  Allegheny,  Pa  .  .  .  126 
Duval  Metallic  Packing  Co.,  New  York  .  26 
Eastern  Electric  Cable  Co.,  Boston,  Mass.  77 
Electrical  Exhibition  Co. ,  New  York  .  .  79 
Electric  Mutual  Casualty  Assn.,  Phila- 

delphia, Pa  119 
Electric  Ry.  Equip.  Co.,  Cincinnati,  0.  .  96 
Electric  Storage  Battery  Co.,  Phila.  Pa.  .  14 

Falk  Mfg.  Co..  Milwaukee,  Wis  87 
Fay,  J.  A.,  &  Co.,  Cincinnati,  O  .  .  .  .  26 
Fenton,  A.  L,.,  &  Co.,  New  York  .  ...  15 
Filer  &  Stowell  Co.,  Wilwaukee,  Wis.  .  98 
Fiberite  Co.,  The,  Mechanicville,  N.  Y.  2 
Fisk,  Harvey,  &  Sons,  New  York  ....  74 
Ford,  Bacon  &  Davis,  New  York  and  Phila.  7  2 
Forest  City  Electric  Co.,  Cleveland,  O  .  83 
Fuel  Economizer  Co.,  Matteawan,  N.  Y.  5 

Gaylord,  F.  L.,  Co.,  Ansonia,  Conn.  .  .  127 
General     Electric     Co.,  Schenectady, 

N.  Y  34,  150 
Gold  Street  Car  Heating  Co.,  New  York  .  125 
Gore,  H.,  &  Co.,  Boston,  Mass  73 
Goubert  Mfg.  Co.,  The,  New  York  .  .  .100 
Graham-Woodward  Equipment  Co. ,  New 
York  21 

Grant,  J.  A.,  &  Co.,  Boston,  Mass.  .  .  .  104 
Griffin  Wheel  Co.,  Chicago,  111  23 

Hale  &  Kilburn  Mfg.  Co.,  Phila.,  Pa  .  .  75 
Hallowell,  Eli  B.,  Philadelphia,  Pa.  .  .  96 
Hampden  Corundum  Wheel  Co.,  Spring- 

field, Mass  25 
Ham  Sand  Box  Co.,  Troy,  N.  Y  .  .  .  .127 
Hansell  Spring  Co.,  Newark,  N.  J.  .  .  .  126 
Harrington,  Edwin,  Son  &  Co.,  Incor., 

Philadelphia,  Pa  26 
Harrington  Rail  Bonding  Co.,  New  York.  10 
Harrington,  Robinson  &Co.,  Boston.  .  .  93 
Harris,  N.  W.,  &  Co.,  Chicago,  New 

York,  Boston  74 
Harrison  Safety  Boiler  Works,  Phila.,  Pa.  99 
Hartshorn,  Stewart,  Co.,  E.  Newark,  N.J.  18 
Hazard  Mfg.  Co.,  Wilkesbarre,  Pa.  ...  13 
Hazelton  Boiler  Co.,  The,  New  York  .  .  100 
Hildreth,  R.  W.,  &  Co.,  New  York  ...  73 
Hirsch  Brothers  &  Co. ,  Chicago  and  N.Y.  74 
Hirsch,  L.  K.  Chicago,  111  78 
Hooven,  Owens  &  Rentschler  Co.,  Ham- 

ilton, O  no 
HoppesMfg.  Co.,  The,  Springfield,  O  .  .101 
Horsburgh  &  Scott,  Cleveland,  O  .  .  .  .120 
Howard,  James  L.,  &  Co.,  Hartford,  Conn  19 
Huhn,  Geo.  A.,  &  Sons,  Phila..  Pa  .  .  .  74 
Hunt,  C.  W.,  Co.,  New  York  102 
Hurd,  Jos.  A.,  &  Co.,  Boston,  Mass..  .  .  96 

INDIA  Be  AMBER  -^^o-  \\\        ;»  \li //'/ / Wk.  —  M   mtm^    mm    MICA  SEGMENTS.  WASHERS  AND  RINGS,       commutator  segments  ^ipERFECT^^ 

mM    I    T*  A      OROPFDRCEDDPPERSEDMENTS.        TROUGHS. TUBES^Dlfscl'wASHERS.  1||/'JI1|1TL 

1111    !        Lflll       MINERS  and  IMPORTERS    ̂   P  IHSUtAT.HG^THSAHD  PAPERS    HI  |  VAN  |  |  f 

■?■  ■  mm Eu&eneMunsell&Co.  Mica  lnsiilatorCo,PTP  insulator  ̂  IN  ANY  SHAPE  OR  PATTERN.  2l8WaterSt  New  York.  8(  Chicago,  117  Lake  St.  ^=SE— = — 
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International  Construction  Co.,  Detroit, 
Mich  73 

International  Register  Co., Chicago,  111.  .  119 
Jackson  &  Sharp  Co.,  Wilmington,  Del  .  147 
Jewett  Car  &Planing  Mill  Co.,  Jewett,  O.  142 
Joergensen,  N.,  West  Hoboken,  N.  J  .  .  18 
Johns,  H.  W.,  Mfg.  Co.,  New  York  ...  2 
Johnson  Co.,  The,  Johnstown,  Pa  .  .  .  .129 
Jones,  Edward  C,  Co.,  New  York  and 
Philadelphia  74 

Jones'  Sons,  J.  M.,  West  Troy,  N.  Y.  .  .  143 
Keasbey,  Robt.  A.,  New  York  26 
Kensington  Engine  Works,  Phila.,  Pa  .  101 
Keystone  Electric  Co.,  Erie,  Pa  29 
Keystone  Electrical    Instrument  Co., 

Philadelphia,  Pa  85 
Kinetic  Power  Co.,  New  York  28 
Kissam,  George,  &  Co. ,  New  York  ...  9 
Laclede  Car  Co.,  The,  St.  L,ouis,  Mo  .  144,  145 
*Laing,   Wharton   &   Down,  London, 
England  35 

Link-Belt  Engineering  Co. ,  Nicetown,  Pa.  102 
Lobdell  Car  Wheel  Co. ,  Wilmington,  Del.  23 
Lombard  Water  Wheel  Governor  Co. 

Boston,  Mass  

McCardell,  West  &  Co.,  Trenton,  N.  J.  .  19 
Macartney,  McElroy  &  Co.,  New  York  .  73 
McGuire  Mfg.  Co.,  Chicago,  111  140 
Mcintosh,  Seymour  &  Co.,  Auburn,  N.  Y.  104 
Mclntire,  C,  Co.,  Newark,  N.  J   7 
Maryland  Steel  Co.,  Sparrow's  Point, 
Md  *37-9i 

Maryland  Trust  Co. ,  Baltimore,  Md.  .  .  74 
Massarene,  W.  G.,  &  Co.,  New  York  .  .  16 
Mayer  &  Englund,  Philadelphia,  Pa.  .  .  8 
Meaker  Mfg.  Co.,  North  Chicago,  111  .  .118 
Mertes,  A.,  Mfg.  Co.,  Allegheny,  Pa  .  .  120 
Mica  Insulator  Co. ,  New  York   8 
Milwaukee  Railjoint  &  Welding  Co., 

Milwaukee,  Wis.  86 
Morris.Tasker  &  Co.,  Inc.,  Phila.,  Pa..  94,  95 
Munsell,  Eugene,  &  Co.,  New  York.  ...  8 
Murphy  Man'f'gCo.,  Pittsburgh,  Pa.  .  .  21 
National  Air  Brake  Co.,  New  York  .  .  .124 
National  Water  Tube  Boiler  Co.,  New 

Brunswick,  N.  J   99 
Naugle,  Holcomb&  Co.,  Chicago,  111  .  .  72 
Newcomb,  F.  H.,  Brooklyn,  N.  Y.  .  .  .  18 
New    Haven  Car  Register   Co.,  New 

Haven,  Conn  115 
New  Process  Raw  Hide  Co.,  The,  Syra- 

cuse, N.  Y  120 
New  York  Car  Wheel  Wks. .  Buffalo,  N.  Y.  22 
New  York  Electrical  Works,  New  York.  14 
New  York  Switch  &  Crossing  Co.,  Hobo- 

ken, N.  J  87 
Norton,  A.  O.,  Boston,  Mass  126 
Nuttall,  R.  D.,  Co.,  Allegheny,  Pa  .  .  .  120 
Ogilvie,  Robert  W.  F.,  Washington,  D.  C.17 
Ohio  Brass  Co.,  Mansfield,  0   3 
Okonite  Co.  (Ltd.),  The,  New  York  .  .  21 
Oriel  Glass  Co.,  St.  Louis,  Mo  17 
Paige  Iron  Works,  Chicago,  111  93 
Pantasote  Co.,  The,  New  York   7 
Partridge  Carbon  Co. ,  Sandusky,  O  .  .  .  11 
Patton  Motor  Co.,  Chicago,  111  139 
Pearson  Jack  Co.,  New  York  82 
Peckham  Motor  Truck  &  Wheel  Co., 

New  York  131-134 
Pennsylvania  Iron  Wks.  Co.,  Phila.,  Pa.  11 1 
Pennsylvania  Steel  Co.,  Steelton,  Pa.  *37,9i 
Pepper  &  Register,  Philadelphia,  Pa  ,  .  72 
Phelan,  D.  W.,  New  York  96 
Phoenix  Iron  Works  Co.,  Meadville,  Pa.  11 1 
Phosphor  Bronze  Smelting  Co. ,  Phila. ,  Pa.  17 
Pierce  &  Miller  Engineering  Co.,  New 
York  105 

Pierce  &  Richardson,  Chicago,  111  .  .  .  72 
Pittsburgh  Steel  Hollow  Ware  Co.,  Alle- 

gheny, Pa  18 
Place,  George,  New  York  17 
Pratt  &  Whitney,  Hartford,  Conn  
Q.  &  C.  Co.,  The,  Chicago,  111  71 
Railway  Register  Mfg.  Co.,  New  York  .117 
Reed  &  McKibbin,  New  York  72 
Remington  Sholes  Co.,  Chicago,  111.  .  .120 
Rieth  Electric  Co.,  Chicago,  111  15 

THE 

American 

Electrician 

has  the  LARGEST  CIRCULA- 

TION of  any  electrical  journal  in  the 

worlcL 

This  is  because  it  contains  matter 

of  the  greatest  interest  and  value  to  the 

practical  men  in  all  departments  of 

electrical  work* 

Subscription  price,  $1*00  per  year* 

Send  for  sample  copy* 

AlWERlCflJl  EliEGTHlGIAfl  GO., 

Havemeyer  Building, 

NEW  YORK. 

Largest  Street  Car  Advertising  Concern  the  World! 
E  ARE  PREPARED  TO  NEGOTIATE  FOR  LONG  TIME  LEASES  WITH 

FIRST  CLASS  ROADS  IN  ANY  PART  OF  THE  UNITED  STATES. ® 

BranVi  Offices     la  Leading  Cities. General  Offices,  253  Broadway,  INE1A7  YORK.. 
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Hmong  the  Contributors 

to  the  Street  Railway  Journal 

for  1898  will  be  found  some  of  the  foremost  engineers  and 
technical  writers  on  both  sides  of  the  water.  Particular  attention 

will  be  given  to  the  following  subjects: 

Heavy  electric  railroading — progress  and  development 

in  the  electrical  equipment  of  elevated  and  surface  steam  rail- 
road lines. 

Managing  organizations  of  large  street  railway  properties. 

Street  railway  accounting. 

Legal  Decisions — a  prompt  report  of  all  important  cases 
and  decisions. 

Power  station  records  and  the  cost  of  power  production. 

Street  railway  engines,  boilers  and  accessory  steam  ap- 

pliances in  American  practice. 

Electric  railway  motors — a  detailed  comparison  of  the 

different  types  now  in  use. 

Repair  shop  practice. 

SUBSCRIPTION  PRICE,  $4.00  PER  ANNUH. 

ADVERTISING  RATES  ON  APPLICATION. 

Street  Railway  Publishing  Company, 

26  Cortlandt  Street,  NEW  YORK. 

The  Harrington  Rail  Bond 

affords  a  greater  surface  of  contact  between  rail  and  bond  than 

any  other— over  twice  as  much  as  the  ordinary  horizontal  bond. 

"Bridgeport  Brass  Co.  Bonds." 
"  Bridgeport  Brass  Co.  Connector." 

This  bond  is  employed  exclusively  by 
the  Jerome  Ave.  line  West  Chester  Elec- 

tric Railway  Co.,  and  the  Union  Railway 
Co.,  of  New  York  City. 

7640  bonds,  78  cross  overs,  and  three  125  ft. 
bridge  bonds  installed  in  50  working  days. 

THE  BOND 

contains  no  brass  or  brazing  alloy,  but  is  of 
pure  hard-drawn  copper  throughout,  and  there- 

fore possesses  the  highest  possible  conductivity. 

HARRINGTON  RAIL-BONDING  CO., 

120  Liberty  Street,  NEW  YORK. 

Robinson  Electric  Truck  &  Supply  Co. , 
Boston,  Mass  127 

Rochester  Hose  Bridge  Co.,  Rochester, 
N.Y  83 

Roebling's,  John  A.,  Sons  Co.,  Trenton, 
N.J  12 

Rossiter,  Mac  Govern  &  Co. ,  New  York  .  78 
Russell  &  Co.,  Massillon,  O  104 

Safety  Car  Heating  &  Lighting  Co. ,  New 
York  124 

St.  Louis  Car  Wheel  Co,  St.  Louis,  Mo.  .  23 
St.  Louis  Iron  &  Machine  Works,  St. 

Louis,  Mo  108 
Samson  Cordage  Works,  Boston,  Mass.  .  7 
Samuel,  Frank,  Philadelphia,  Pa  ...  .  78 
Sargent  Co.,  The,  Chicago,  111   7 
Sargent  &  Lundy,  Chicago,  111  72 
Saxton,  E. ,  Washington,  D.  C  .  .  .  .72,77 
Sayre,  L.  A.,  &  Co.,  Newark,  N.  J.  .  .  .  119 
Scott,  Chas.,  Spring  Co.,  Phil  a.,  Pa.  .  .  .  126 
Scott  &  Baldwin,  Paris,  Tex  78 
Schoonmaker,  A.  O.,  New  York  20 
Seamless  Structural  Co. ,  Milwaukee,  Wis.  1 8 
Serrell,  Lemuel  W.,  New  York  ....  73 
Sessions  Foundry^Co.,  Bristol,  Conn,  .  .  24 
Sheaff  &  Jaastad,  Boston,  Mass  ....  72 
Siemens  &  Halske  Electric  Co., Chicago  .  30 
Simonds  Mfg.  Co.,  Pittsburgh,  Pa  .  .  .121 
Sjoberg,  J.  P.,  &  Co.,  New  York.  .  .  .  142 
Smethurst  &  Allen,  Philadelphia,  Pa  .  .  72 
Smith  of  New  York,  New  York  124 
Snow  Steam  Pump  Works,  Buffalo,  N.  Y.  98 
Standard- Air  Brake  Co.,  N.  Y   6 
Standard  Paint  Co.,  New  York  15 
Standard  Underground  Cable  Co.,  N.  Y.  16 
Steel  Motor  Co.,  Johnstown,  Pa  31 
Steel  Rail  Supply  Co.,  New  York  ...  78 
Stephenson,  John,  Co.,  Ltd.,  New  York  150 
Sterling  Supply  &  Mfg.  Co.,  New  York.8o,  116 
Sterling  Varnish  Co.,  Pittsburgh,  Pa  .  .  75 
Stilwell-Bierce  &  Smith- Vaile  Co. ,  Day- 

ton, 0  24 
Stirling  Co.,  The,  Chicago,  111  98 
Strock,  S.  C,  New  York  15 
Swarts  Metal  Refining  Co.,  Chicago.  .  .  78 

Taunton  Loco.  Mfg.  Co., Taunton,  Mass.  .  142 
Taylor  Electric  Truck  Co.,  Troy,  N.  Y.  .  141 
Turner,  Wm.  S.,  New  York  72 

*Union  Elektricitats  Gesellschaft,  Berlin, 
Germany  42 

Valentine-Clark  Co.,  Chicago,  111  .  ...  93 
Van  Dorn,  W.  T.,  Co.,  Chicago,  111  .  .  .  127 
Van  Wagoner  &  Williams  Hardware  Co., 

Cleveland,  0  85 

Walker  Co.,  Cleveland,  O  32,  33 
Walworth  &  Neville,  New  York  ....  8 
Warren  Lock  Washer  Co.,  Boston,  Mass.  79 
*Wandruszka  et  Cie. ,  Berlin,  Germany  .  41 
Washburn  &  Moen  Mfg.  Co.,  Worcester, 
Mass   13 

Watson-Stillman  Co. ,  The,  New  York.  .  17 
Weaver,  John  C. ,  New  York  73 
Weber  Ry.  Joint  Mfg.  Co.,  New  York  .  .  88 
Webster,  Warren,  &  Co.,  Camden,  N.  J,  79 
Weir  Frog  Co.,  Cincinnati,  0  93 
Wells  &  French  Co.,  Chicago  128 
Wells  Light  Mfg.  Co.,  New  York  ...  86 
Wendell  &  MacDuffie,  New  York  ....  84 
Western  Electric  Co.,  N.  Y.  and  Chicago  5 
Western  Gear  Co.,  Milwaukee,  Wis. .  .  .121 
Westinghouse,  Church,  Kerr  &  Co.,  New 

York,  Boston,  etc  114 
Westinghouse  Electric  &  Mfg.  Co.,  Pitts- 

burgh, Pa.   4 
Westinghouse  Machine  Co.,  Pittsburgh, 
Pa  114 

Weston  Electrical  Instrument  Co.,  New- ark, N.  J  75 
Weston  Engine  Co.,  Painted  Post,  N.  Y.  107 
Wetherill,  Robert,  &  Co.,  Chester,  Pa.  .  108 
Wharton,  Wm.,  Jr.,  &  Co.  Phila.,  Pa  .  .  92 
Wheeler  Condenser  &  Engineering  Co. , 

New  York  103 
White,  J.  G.,  &  Co.,  N.  Y.  &  Baltimore.  73 
Willard  &  Frick  Mfg. Co., Rochester, N.Y.  75 
Wilson  &  Stephens,  New  York  74 
Wilson,  Thomson  &  Co.,  Brooklyn,  N.Y.  77 
Woodman,  The  R.,  Mfg.  &  Supply  Co., 

Boston,  Mass  76 
Woodward,   Graham,    Equipment  Co., 

New  York  21 
Worthington,  Henry  R.,  New  York.  .  .  101 
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THE  E.  T.  BURROWES  CO.    High  Qrade  Car  Curtains. 

***** 

BURROWES  NO.  83 

FOR  BOX  CARS 

may  be  operated  from  any  point  along  the  bottom  bar,  or  by 
the  handles,  thus  saving  the  bottom  finish. 
Always  remains  level. 
Instantly  removed  from  opening  to  allow  for  cleaning  of 
window  or  any  necessary  repairs. 
May  be  adjusted  to  conform  to  variance  in  window  openings 
without  tools. 

FOR  OPEN  CARS. 

BURROWES  CLIMAX  cannot  become  tilted  in — nor  fly-out  of  groove. 
Remains  at  any  des-ired  point — will  not  stick. 
By  the  use  of  movable  pulleys,  friction  on  the  cable  is  mini- 

mized, thus  allowing  curtain   to   be   more  easily  operated, 
and  prolonging  its  life. 
Made  for  rough  usage.    Durable  and  attractive. 

■  mm 
ADDRESS  HOME  OFFICE,   PORTLAND,  MAINE,   FOR  CATALOG — flODEL — SAMPLES— FREE. s 

SELF-LUBRICATING 

I  MOTOR  AND  GENERATOR 

BRUSHES. 

THE  PARTRIDGE 

CARBON  COMPANY, 

SANDUSKY,  O.,  U.  S.  A. 

AGENTS 
Mayer  &  Englund, 

10  South  10th  St.,  Philadelphia,  Pa, 
Smith  &  Wallace, 

67  Batterymarch  St.,  Boston,  Mass. 
Arthur  S.  Partridge, 

Bank  of  Commerce  Bldg.,  St.  Louis. 
Harry  M.  Shaw,  126  Liberty  St.,  New  York. 
Joshua  Hendy  Machinb  Works, San  Francisco. 
Central  Electric  Co.,  Chicago,  111. 
Schminke  &  Newman,  New  Orleans,  La 

THE  BRYAN  RAIL  BOND 
ELECTRICALLY  and  MECHANICALLY  PERFECT. 

The  ONLY  BOND  that  absolutely 

provides  for  the  difference  in  con= 
ductivity  between  the  steel  and  cop= 
per  and  that  is  permanent  when 
once  fixed  in  place. 

SEND  FOR  CIRCULAR  AND  INFORMATION 

JAMES  BRYAN  &  GO. 

Imperial  Power  Building. 

W.  (VI  c  LA  IN General  Sales  Agent, 

818  PARK  BLOC, 
Pittsburg,  Pet, 

HORSE  SHOE    RAIL  BOND 

THE  ONLY  PATENTED  FLEXIBLE  BOND  THAT  GOES  UNDER  THE  FISH-PLATE. 

WAVER  Se  ENGLUND,  10  S.  Tenth  St.,  Philadelphia. 
L.  A.  I'll  ASIC  Fort  Hill  Square,  Boston. 17th  and  Clark  Sts.,  Chicago,  111. 
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CAMDEN  &  SUBURBAN   RAILWAY  COMPANY, 
No.  200  Market  Street, 

IV.  E.  HARRINGTON,  General  Manager.  CAMDEN,  N.  J.,  Oct.  9th,  1897. 
Mr.  Harold  P.  Brown, 

120  Liberty  Street,  New  York. 
Dear  Sir: — We  beg  to  advise  you  that  we  recently  took  out  a  fish  plate  under  which  two  of  the  Edison-Brown 

Plastic  Rail  Bonds  of  the  cork  type  had  been  placed  about  two  years  ago.  The  bond  was  in  perfect  condition,  alloy 
was  plastic,  and  the  surfaces  were  as  bright  and  as  clean  as  originally  placed.  It  is  very  gratifying  that  we  are 
ab  e  to  advise  you  of  this  experience  as  we  were  under  the  impression  at  the  time  these  bonds  were  placed  that  the 
bond  would  deteriorate  in  time  and  thus  lower  its  efficiency.  Yours  very  truly, 

WALTER  E.  HARRINGTON,  General  Manager. 

Order  for  10,000  Plastic  Bonds  received  Dee.  20  for  Dublin 

United  Tramways. 

THE   THIRD    ORDER   FROM   THIS    ROAD    SINCE  SEPTEMBER. 

HAROLD  P.  BROWN, 

39  Victoria  Street,  Westminster,  London,  S,  W. 

12  O'Connell  Street,  Sydney,  N.  S.  W. 120  Liberty  Street,  New  York. 

3 

9 

9 

9 

$ 
9 

♦ 
3 

t 
3 

3 
w 

3 

* 
3 
$ 
3 

♦ 
3 

3 

3 

3 

3 

3 

Die  "Columbia"  Schienenverbind- 
ung  ist  mechanisch  und  elektrisch 
vollkommen,  und  dadurch  erzeugt 
eine  grosse  Ersparniss  in  Kohle.  Sie 
wird  durch  die  bedeutendsten  Stras- 
senbahn  systemen  der  Vereinigten 
vStaaten  verwendet. 

JOHN  A.  ROEBLING'S  SONS  CO., Trenton,  New  Jersey,  Vereinigte  Staaten. 

COLUMBIA 

L'Eclisse  de  Rails  "Columbia"  est 
parfaite  au  point  de  vue  de  la  meca- 
nique  et  de  l'electricite,  et  par  conse- 

quence produit  une  economie  de  char- 
bon.  Cette  eclisse  est  en  usage  sur 
les  systemes  de  tramways  les  plus  con- 

siderables aux  Etats-TJnis. 

JOHN  A.  ROEBLING'S  SONS  CO., 
Trenton,  New  Jersey,  Etats-TJnis. 

EaEclisa  de  Carriles  "Columbia"  es 
mas  perfecta  desde  el  punto  de  vista 
mecanico  y  electrico,  y  consequente- 
mente  es  una  gran  economia  de  carbon. 
Es  la  eclisa  por  excelencia  empleada 
por  las  companfas  mas  importantes  de 
tranvias  en  los  Estados  Unidcs. 

JOHN  A.  ROEBLING'S  SONS  CO., Trenton,  New  Jersey,  Estados  Unidos. 

RAIL  BOND 

The  Columbia  Rail  Bond  is  me- 
chanically and  electrically  perfect, 

consequently  a  coal  saver. 
Is  the  standard  rail  bond  on  many 

of  the  large  street  railway  systems  of 
America. 

JOHN  A.  ROEBLING'S  SONS  CO., Trenton,  New  Jersey,  U.  S.  A. 
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Bridgeport  Brass  Go. 

Manufacturers  of Bare  and  Insulated 

Copper  Wire 

for  ELECTRICAL 
PURPOSES. 

•••(€- 

Mills  at  BRIDGEPORT,  CONN. 

Off  ces : 
19  Murray  Street,  NEW  YORK  CITY. 
17  No.  7th  Street,  PHILADELPHIA. 
85-87  Pearl  Street,  BOSTON. 

aim  fact  urers  of M 

SILICON  BRONZE  WIRE 

The  best  known  material  for  over- 
head construction  where  safety  and 

durability  is  required. 

Hard  Drawn  Copper  Bus  Bars. 
Brass  and  Copper  Tubing. 

Sheet  Brass  and  Brass  Rods. 

Estimates  given  on  all  kinds 
of  articles  manufactured  from Brass  and  Copper. 

 ESTABLISHED  1848.  

THE  HAZARD  MANUFACTURING  CO., 
MANUFACTURERS  OF 

IRON,    STEEL   AND  GALVANIZED 

WIRE  ROPE. 

STEEL  CABLES  FOR  STREET  RAILWAYS. 

General  Office  and  Works,  Wilkes-Barre,  Pa. 
New  York  Office.  87  Liberty  Street. 

WASHBURN  &  MOEN  MFG.  CO. 

"v70ECBSTBE,  MASS. 

SOLID  AND 

WEATHERPROOF FEEDER  WIRES 

fit 

HARD  DRAWN  COPPER  TROLLEY  WIRE.       CAST  STEEL  RAILWAY  CABLES. 

CROWN"  RUBBER   INSULATED  WIRES  AND  CABLES. 
Taped,  Braided,  Leaded  and  Armored,  for  Aerial,  Interior,  Underground  and  Submarine  Use. 

Weatherproof  Iron  and  Copper  Line  Wire  for  Telephone,  Telegraph  and  Fire-AIarm  Purposes.  Magnet 
Wire,  Round  and  Flat.   Special  "Crown"  Flexible  Car  Wire,  Span  Wire,  Solid  and  Stranded. Rheostat  Cables.   Flat  and  Odd  Shaped  Wires  of  Every  Description. 

Manufacturers  of 

THE  CHICAGO  RAIL  BOND. 

Trolley  and  Car  Springs. All  kinds  of  Iron,  Copper  and  Steel  Wire. 

WORKS  AT  WORCESTER,  MASS.,  WAUKEGAN,  ILL.,  SAN  FRANCISCO,  CAL. 

GENERAL  OFFICES,  WORCESTER,  MASS. 

New  York,  Chicago, 

BRANCH  OFFICES  AND  WAREHOUSES : 

San  Francisco,       Houston,  Philadelphia, Pittsburg,  Boston. 
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TRADE    MARK : 

"titylorftir  Accumulator  " 
REGISTERED  SEPTEMBER  11,  1894. 

Chloride  Hcoimulatore 

For. 

The  Woonsocket,  R.  I.,  Electric  Machine  & Power  Co. 
Union  Traction  Co.,  Philadelphia. 
Consolidated  Traction  Co,,  Pittsburgh  (two batteries). 

BRANCH  OFFICES: 
New  York,  20-22  Broad  Street. 
Chicago.  III.,  1543  Marquette  Building. 
Boston,  Mass.,  60  State  Street. 
San  Francisco,  Cal.,  222  Market  Street. 

PLANTS    INSTALLED    FOR  .. 
Central  Railway  Co.,  Baltimore,  Md. 
Barre  &  Montpelier,  Vt.,  Electric  Railway Co. 
Potomac  Electric  Power  Co.,  Washington, 

D.  C. 
Abington,  Mass.,  Heat,  Light  &  Power  Co. 

trolley  Regulation 

Electric  Railway,  Light  &  Power  Co.,  Ana- conda, Mont. 
Union  Street  Railway  Co.,  Framingham, 

Mass. 
East  on,  Pa.,  Edison  Co. 

Cbe  electric  Storage  Battery  Company, 

CATALOGUES. Drexel  Building,  PHILADELPHIA,  PA. 

\» 

it/ 
vt/ 

Vt/ 

EUGENE  F.  PHILLIPS,  Pres. F.  N.  PHILLIPS,  Treas. W.  H.  SAWYER,  Secy. 

American  Electrical  Works, 

PROVIDENCE,    R.  I. 

Bare  and  Insulated  Electric  Wire, 

Electric  Lisrht  Line  Wire,  Incandescent  and  Flexible  Cords. 

RAILWAY    FEEDER    AND    TROLLEY  WIRE, 
AMERICANITE,  MAGNET,  OFFICE  AND  ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Store,  P.  C.  Ackerman,  10  Cortlandt  St. 
Chicago  Store,  F.  E.  Donohoe,  241  Madison  St. 

Montreal  Branch,  Eugene  F.  Philips'  Electrical  Works. 

Received    Highest   Awards   and    only   medals,   Chicago,  1893, 
•  FOR  • 

UB"^iH«EER,:iiL  FEEDER  CABLES 
FOR   STREET   RAILWAY   AND   POWER  SERVICE. 

Lead  encasing 

FLEXIBLE  CORPS.  « 

HIGH  GRADE  RUBBER  COVERED  S 

W.  R.  BRIXEY,  HIFR., 

203  Broadway,  NEW  YORK. 

NEW  ORLEANS: 
NEW  ORLEANS  ELECTRIC  CO. 

In  all  its  branches. 

INTERIOR  FEEDERS. 

WALLACE  ELECTRIC  CO.,  West.  Agts. 

204  Dearborn  Street, 

CHICAGO,  ILL. 

TRADE  MARK. 
SAN  FRANCISCO: 

CALIFORNIA  ELECTRIC  WORKS. 
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CLASSIFIED  DIRECTORY 
.  .  OF  . 

Manufacturers,  Dealers,  Etc. 

-For  reference  to  the  advertisements,  see  alphabetical  index  on 
pages  7,  8,  9,  10. 

ACCOUNTANTS. 
Woodward,  Robert  Graham. 

ADVERTISING,  STREET  CAR. 
Elssam,  George,  &  Co. 

AIR.BRAKES. 
ChrlBtensen  Engineering  Co. 
National  Air  Brake  Co. 

AMUSEMENT  ATTRACTIONS 
Armltage-Herschell  Co., 
Dentzel,  G.  A. 
Massarene.  W.  G,  &  Co. 

ARC  LAMP  CORD. 
Central  Electric  Co. 
Samson  Cordage  Works. 

ASPHALT,  ALOATRAZ. 
California  Asphalt  Co. 

AXLES.  (See  Wheels  and  Axles.) 
BABBITT  METAL. 
Abbott,  Ira. 
Bridgeport  Deoxidized    Bronze  & Metal  Co. 
Central  Electric  Co. 
Columbia  Machine  Works. 
Electric  Ry.  Equipment  Co. 
Penton,  A.  L.,  &  Co. 
Mayer  &  Englund. Ohio  Brass  Co. 
Phosphor  Bronze  Smelting  Co. 
Slmonds  Mfg.  Co. 
Swarts  Metal  Refining  Co. Wendell  &  Mac  Duffle. 

BADGES. 
Woodman,  R..  Mfg.  &  Supply  Co. 

BANKERS  AND  BROKERS. 
Blake,  C.  Townsend. 
Plsk,  Harvey,  &  Sons. 
Harris,  N.  W.,  &  Co. 
Hlrsch  Bros.  &  Co. 
Huhn,  Geo.  A.,  &  Sons, 
Jones,  Edward  C,  Co. 
Wilson  &  Stephens. 

BATTERIES,  STORAGE. 
Central  Electric  Co. 
Electric  Storage  Battery  Co. 

BEARINGS. 
Bemls  Car  Box  Co. 
Bridgeport  Deoxidized  Bronze  & Metal  Co. 
Central  Electric  Co. 
Columbia  Machine  Works. 
Dorner  &  Dutton  Co. 
Electric  Railway  Equipment  Co. 
Grant,  J.  A.,  &  Co. 
Mayer  &  England. 
McGulre  Mfg.  Co. 
Nuttall,  R.  D.,  Co. 
Ohio  Brass  Co. 
Taylor  Electric  Truck  Co. Wendell  &  MacDuffle. 
Western  Electric  Co. 

BELL  CORD. 
Central  Electric  Co. 
Mayer  &  Englund. 
Ohio  Brass  Co. 
Samson  Cordage  Works. Smith  of  New  York. 
Sterling  Supply  &  Mfg.  Co. 

BELLS  AND  GONGS. 
Bemls  Car  Box  Co. 
Brill,  J.  G.p  Co. 
Central  Electric  Co. 
Columbia  Machine  Works. 
Mayer  &  Englund. 
Ohio  Brass  Co, 
Phosphor  Bronze  Smelting  Co. 
Pittsburgh  Steel  Hollow  Ware  Co. 
Seamless  Structural  Co. 
Sterling  Supply  &  Mfg.  Co. 

BICYCLE  HOLDERS, 
Graham- Woodward  Equipment  Co. 

BLINDS,  CAR. 
Clark  Electric  Specialty  Co. 
Jewett  Car  &  Planing  Mill  Co. 
SJoberg,  J.  p.,  &  Co. 

BOILER  AcPIPE  COVERINGS. 
Central  Electric  Co. 
Grant,  J.  A.,  &  Co. 
Johns,  H.  w. ,  Manufacturing  Co. 
Keasbey,  Robt.  A. 

BOILERS. 
Abendroth  &  Root  Mfg.  Co. 
Allls,  Edw.  P.,  Co. 
Babcock  &  Wilcox  Co. 
Cahall  Sales  Department. 
Clonbrock  Steam  Boiler  Works. 
Cooper,  C.  &  G.,  Co. 
Corliss  Steam  Engine  Co. 
Grant,  J.  A.,  &  Co. 
Harrison  Safety  Boiler  Works. 
Hazelton  Boiler  Co.,  The 
Kensington  Engine  Works,  Ltd. National  Water  Tube  Boiler  Co. 
Pennsylvania  Iron  Works  Co. Phoenix  iron  Works  Co. 
Stirling  Co.,  The 
Taunton  Locomotive  Mfg.  Co. 
Westinghouse,  Church,  Kerr  &  Co. 
Wetherill,  Robert,  &  Co. 

BOILER  TUBES. 
Morris,  Tasker  &  Co. 

BOLTS, 
Hlrsch,  L.  K. 

BONDS,  RAIL. 
Abbott,  Ira. American  Electrical  Works. 
Anderson,  A.  &  J.  M.,  Mfg.  Co. 
Atkinson,  J.  M.,  &  Co. 
Brown,  Harold  P. 
Bryan,  Jas.,  &  Co. Central  Electric  Co. 
Creaghead  Engineering  Co. 
Dolph,  J.  C,  &  Co. 
Electric  Railway  Equipment  Co. 
Falk  Manufacturing  Co. 
Forest  City  Electric  Co. 
Harrington  Rail  Bonding  Co, 
Harrington,  Robinson  &  Co. 
Johns,  H.  W.,  Mfg.  Co. 
Mayer  &  Englund, 
New  York  Electrical  Works. Ohio  Brass  Co. 
Rleth  Electric  Co. 
Roebllng's,  John  A,  Sons  Co. 

BRACKETS  ANDCROSS  ARMS 
Abbott,  Ira. 
Central  Electric  Co. 
Columbia  Machine  Works. 
Creaghead  Engineering  Co. Dorner  &  Dutton  Co. 
Electric  Railway  Equipment  Co. 
Gaylord,  F.  L.,  Co. 
Harrington,  Robinson  &  Co. 
Mayer  &  Englund. Morris,  Tasker  <fc  Co. 
New  York  Electrical  Works. Ohio  Brass  Co. 
Wharton,  Wm.,  Jr.,  &  Co. 

BRAKE  HANDLES. 
BrlU,  J.  G.,  Co. 
Central  Electric  Co. 
Columbia  Machine  Works. 
Gaylord,  F.  L.,  Co. 
McGulre  Manufacturing  Co. Ohio  Brass  Co. 
Stephenson,  John,  Co.,  Ld. 
Sterling  Supply  &  Mfg.  Co. 

BRAKE  SHOES. 
Bemls  Car  Box  Co. 
Brill,  J.  G.,  Co. 
Corning  Brake  Shoe  Co. Dorner  &  Dutton  Co. 
Johnson  Co. 
McGulre  Manufacturing  Co. 
Pennsylvania  Iron  Works  Co. 
Sargent  Co.,  The. Sessions  Foundry  Co. 
Stephenson,  John,  Co.,  Ld. 
Sterling  Supply  &  Mfg.  Co. 
Taylor  Electric  Truck  Co. 
Taunton  Locomotive  Mfg.  Co. Wells  &  French  Co. 
Wendell  &  MacDuffle. 
Wharton,  Wm.,  Jr.,  &  Co. 

INSULATING  TAPE. 

CONTAINS  NO  RUBBER. 

WATER,  ACID  AND  ALKALI  PROOF. 

WILL  NOT  VULCANIZE  OR  BECOME 

DEFECTIVE  BY  EXPOSURE  

THE  STANDARD  PAINT  GO. 
MANUFACTURERS   p    &  g     pR0DUCTS.  ^ 

chicaoo,       NEW  YORK.  london. 
Send  for  Samples  ano  Prices. 

3* 

HEAR! 

Over  100,000  miles  in  Motor  Armature  and 

Axle  Bearings  without  renewal. 

BRIDGEPORT  DEOXIDIZED  DRONZE  &  METAL  GO. 

Works  and  Main  Office,  Bridgeport,  Conn. 
New  York  Office,  133  Liberty  Street. 

A.  L.  FENTON  &  CO. 
SEIZING  AGENTS- 

TELEPHONE,  4ISI  CORTLANDT 

39=41  CORTLANDT  ST., 

NEW  YORK. 

Jefferson  Brass  Foundry, 

EUREKA"    BABBITT  and  UCTJU UI^EIVM        ANTI-FRICTION  METAL. 
Copper,  Brass,  Bronze,  Aluminum  and  Non-Corrosive 
White  rietal  Castings.    Commutator  Bars  a  Specialty. 

The  ONLY  INSTRUMENT 
on  the  market,  to  tell  you  how  motormen 
are  using  their  motors  and  power,  is  the.... 

Cravath  Excessive -•Current  Recorder. 

THE  CRAVATH  MANUFACTURING  CO.  82snTdno?„W&o. 

The  Rieth 

Rail  Bond. 
Strictly  one  Piece. 
Drop  Forged. 

The  only  practical  Short  Bond. 
Lowest  cost.     Highest  conductivity. 

RIETH  ELECTRIC  CO. 

945  Old  Colony  Bldg.,  CHICAGO. 

RAILROAD  TIES  :  WOODEN  POLES 
flotor  and  Steam.  Round  and  Octagonal. 

S.  C.  STROCK,     -      1  1   Broadway.  New  York. 

.  PILING, 

♦  TIJ1BER, 
LUMBER. 
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Catskill  Foundry  &  Machine  Works, 
CATSKILL,   IV.  Y. 

Manufacturers  of 
Steel  and 'Iron  Cut  motor 

— Gears  and  Pinions. 
QUALITY  SUPERIOR.  PRICES  LOW.  SEND  FOR  PRICE-LIST. 

New  York  Office,  126  Liberty  Street. 

Do  You  Want  a  Paying  and  Pleasant  Business 

Requiring  Small  Cash  Investment? Then  Buy  the 
Incomparable 

STEAM 

RIDING 

GALLERY 
Manufactured  by 

ARMITAGE- 
HERSCHELL 
COMPANY 

North  Tonawanda, 
N.  Y.,  V.  S.  A. 

Most  attractive,  elegant  and  durable.  An  unlimited  field  to  good  managers. 
Write  for  price  and  complete  information.  PATENTED. 

Tlh-e    OlcLest   Esta,"blis3n.ed    ixi    tlie  OovurLtr^. 
Ci.   A.  DENTZEL, 

Originator  and  Builder  of 

Caroussells 
(Merry-go- Rounds)  f 

and 
Organs 

Our  facilities  are  complete,  and  we  are  continually  adding  to  our  designs 
of  different  sizes  and  styles  of  Steam  and  Electric  Caroussells. 

Railway  and  Resort  Maimiiers  send  for  Catalogue. 

3635=41  Germantown  Ave.,         Philadelphia,  Pa. 

W.  Q.  MASSARENE  &  CO. 

Architects,  Contractors,  Engineers, 

St.  James  BIdg.,  1133  Broadway  New  York. 

CLASSIFIED  DIRECTORY— Continued. 

STREET  RAILWAY  PARKS,  EXPOSITION  BUILDINGS, 
FAIR  BOOTHS,  Etc.  DESIGNED  and  ERECTED. 

BRAKES,  CAR. 
Bemls  Car  Box  Co. 
Bergtsche  Statu  Industrie. 
BlUl,  J.  Q..  (JO. Chrlstensen  Engineering  Co. 
Dorner  &  Dutton  Co. 
General  Electric  Co. 
McGulre  Manufacturing  Co. 
Stephenson,  John,  Co.,  LA. 
Sterling  Supply  &  Mfg.  Co. 
Taylor  Electric  Truck  Co. Wells  &  French  Co. 

BRASS  ic  BRONZE  CASTINGS. 
Bridgeport  Deoxidized  Bronze  & Metal  Co. 
Electric  Railway  Equipment  Co. 
Penton,  A.  L.,  &  Co. 

BRIDGES,  IRON  AND  STEEL,. 
Berlin  Iron  Bridge  Co. 
Buffalo  Brld?e  &  Iron  Works. 
Maryland  Steel  Co. 
Pennsylvania  Steel  Co. 

BROOMS,  TRACK. 
Central  Electric  Co. 
McGulre  Manufacturing  Co. 
Ohio  Brass  Co. 
Sterling  Supply  &  Mfg.  Co. 

BRUSHES,    MOTOR   AND  DY- NAMO. 
Central  Electric  Co. 
General  Electric  Co. 
Mayer  &  Englund. 
Ohio  Brass  <  :o. 
Partridge  Carbon  Co. 

BUILDINGS, IRON  AND  STEEL,. 
Berlin  Iron  Bridge  Co. 
Buffalo  Brldee  &  Iron  Worts. 
Maryland  Steel  Co. 
Pennsylvania  Steel  Co. 

CABLES  (WIRE  ROPES.) 
Central  Electric  Co. 
Hazard  Manufacturing  Co. 
Phosphor  Bronze  Smelting  Co.,  Ltd. 
Roebllng's.  J.  A.,  Sons  Co. 

CAPS,  UNIFORM. 
Newcomb,  F.  H. 

CARBOLINEUM   (WOOD  PRE- SERVATIVE.) 

Q.  &  C.  CO. 
CARS,  NEW. 
American  Car  Co. 
Blackwell,  Robert  W. 
Brill,  J.  G.,  Co. 
Jackson  &  Sharp  Co. 
Jewett  Car  &  Planing  Mill  Co. 
Jones.  J.  M.,  Sons. Laclede  Car  Co. 
Lalng,  Wharton  <SZ  Down. Stephenson,  John,  Co.,  Ld. 
Wells  &  French  Co. 

CARS,  SECOND  HAND. 
Carey,  Geo.  H. Hlrsch.  L.  K. 
Steel  Rail  Supply  Co. 
Wendell  &  MacDuffle. 

CAST  WELDED  JOINTS. 
Falk  Manufacturing  Co. 

CASTINGS. 
Ball  Engine  Co. Bates  Machine  Co. 
Bethlehem  Iron  Co. 
Columbia  Machine  Works. 
Cooper,  The  C.  &  G..  Co. Corliss  Steam  Engine  Co. 
Dorner  &  Dutton  Co. 
Gaylord,  F.  L.,  Co. Harrison  Safety  Boiler  Works. Johnson  Co. 
McGulre  Manufacturing  Co. 
Morris,  Tasker  &  Co. 
New  York  Switch  &  Crossing  Co. 
Ohio  Brass  Co. 
Pennsylvania  iron  Works  Co. 
Phoenix  Iron  Works  Co. 
Phosphor  Bronze  Smelting  Co.,  Ltd. 
Sargent  Co.,  The. Sessions  Foundry  Co. 
Smith  of  New  York. 
Taylor  Electric  Truck  Co. Taunton  Locomotive  Mfg.  Co. 
Van  Wagoner  &  Williams  Hdw.  Co. 
Wells  &  French  Co. 
Wendell  &  MacDuffie. 
Wharton,  Wm.,  Jr.,  &  Co. 

CIRCUIT  BREAKERS. 
Central  Electric  Co. 
Columbia  Mh  chine  Works. 
Cutter  Electrical  «  Mfg.  Co. 
Electric  Rallw  ay  Equipment  Co. General  Electric  Co. Johns,  H.  W.,  Mfg.  CO. 
Mayer  &  Englund. New  York  Electrical  Works. Ohio  Brass  Co. 

COAL  HANDLING  MACHINERY 
(See  Conveyors.) 

COMMUTATORS  AND  COM- MUTATOR BARS. 
Central  Electric  Co. 
Columbia  Machine  Works. 
Commutator  Co. 
Electric  Railway  Equipment  Co. 
Fenton.  A.  L.,  &  Co. 
Forest  City  Electric  Co. 
General  Electric  Co. Ohio  Brass  Co. 
Simonds  Mfg.  Co. 
Steel  Motor  Co. 
Van  Wagoner  &  Williams  Hdw.  Co. 

CONDENSERS. 
Allis,  Edw.  P.,  Co. 
Bulkley,  Henry  W. 
Goubert  Mfg.  Co. 
Grant  J.  A.,  &  Co. 
Snow  Steam  Pump  Works. 
Taunton  Locomotive  Mfg.  Co. 
Westlnghouse,  Church.  Kerr  &  Co Wheeler  Condenser  &  Eng.  Co. Worthlngton,  Henry  R. 

CONDUIT. 
Central  Electric  Co. 
Standard  Underground  Cable  Co, 
Walworth  &  Neville. 

CONNECTORS  AND  TERMI- NALS. 
Mclntlre,  C,  Co. 

CONTRACTORS. 
Allgemelne    Elektrlcitats  Gesell- 

schaft. Berlin  Iron  Bridge  Co. 
Chase  Construction  Co. Continental  Construction  Co. 
Craig,  Wm.  P. Creaghead  Engineering  Co.,  The. 
Cullen,  Wm.  A. 
Dick,  Kerr  &  Co. 
Gore,  H.,  &  Co. Grant,  J.  A  ,  &  Co. Hlldreth,  R.  W.,  &  Co. 
International  Construction  Co. 
Lalng,  Wharton  &  Down. Macartney,  McElroy  &  Co. 
Massarene,  W.  G.,  &  Co. 
Naugle,  Holcomb  &  Co. 
Pennsylvania  Iron  Works  Co. 
Pepper  &  Register. Pierce  &  Miller  Engineering  Co. 
Reed  &  McKlbbln. 
Saxton,  E. 
Serrell,  Lemuel  W. Sheaff  &  Jaastad. 
Smethurst  &  Allen. 
Turner.  Wm,  S. 
Union  Electrlcltats  Gesellschaf t. 
Wandruszka  &  Cle. 
Weaver,  John  C. 
wendeL  &  MacDuffie. 
Westlnghouse,  Church,  Kerr  &  Co. 
Wharton,  Wm.,  Jr.  &  Co. 
White,  J.  G.,  &  Co. 

CONTROLLERS. 
General  Electric  Co. 
Steel  Motor  Co. 
Walker  Co. 
Westlnghouse  Electric  &  Mfg.  Co 

CONTROLLER  PARTS. 
Columbia  Machine  Works. 
Johns,  H.  W.,  Mfg.  Co. 

CONVEYORS,  COAL  &  ASHES. 
Cahall  Sales  Department. Hunt,  C.  W.,  co. Link-Beit  Engineering  Co., 

CORDAGE. 
Central  Electric  Co . 
Samson  Cordage  Works. 

CORRESPONDENCE  SCHOOLS. 
Correspondence  School  of  Technol- 

ogy. 

COUPLERS,  CAR. 
Bemls  Car  Box  Co. 
Van  Dorn,  W.  T.,  Co. 

NEW  YORK PHILADELPHIA 

STANDARD!  UNDERGROUNDS:  CABLED  CO. 

Enquire  about  the  work  we  have  done,  and  the  thousands  of  miles  of  Feeder  Cables  (Aerial  and  Underground)  we  have  furnished 
and  installed  for  Electric  Railway  and  other  Companies.      The  replies  will  interest  you. 

CHICAGO 



January,  1898.] biREET   RAILWAY  JOURNAL. 

17 

CLASSIFIED  DIRECTORY— Continued. 

CRANKS,  TRAVELING. 
Berlin  Iron  Bridge  Co. 
Box,  Alfred.  &  Co. 
Brown  Hoisting  &  Conveying  Ma- chine  Co. 
Harrington,  Edwin,  Son  &  Co.,  Inc. Jobnson  Co. 

CROSS  ARMS. 
(See  Brackets.) 

CROSS-OVERS,  PORTABLE. 
Central  Electric  Co. 
Pennsylvania  Steel  Co. 
Wharton,  Wm.,  Jr.,  &  Co. 

CROSSINGS,   FROGS  AND 
SWITCHES.  (TRACK.) 

Barbour,  Stockwell  Co. 
Cleveland  Prog  &  Crossing  Co. 
Falk  Manufacturing  Co. 
Harrington,  Robinson  &  Co. Johnston  Co. 
New  York  Switch  &  Crossing  Co. 
Paige  Iron  Works. 
Pennsylvania  Steel  Co. 
Weir  Prog  Co. 
Wharton,  Wm.,  Jr.,  &Co. 

CURRENT  RECORDERS. 
Cravath  Manufacturing  Co. 

CURTAIN  MATERIAL.. 
Pantasote  Co.,  The. 

CURTAINS,  CAR. 
Burrowes,  The  E.  T.,  Co. 
Hale  &  Xllburn  Mfg.  Co. 
Jackson  &  Sharp  Co. Pantasote  Co. 

DETECTIVE  SERVICE. 
Drummond's  Detective  Agency. 

DOORS,  CAR. 
Clark  Elec.  Speclaly  Mfg.  Co. 
Jewett  Car  &  Planing  Mill  Co. 
Sjoberg,  J.  P.,  &  Co. 

DRAWBARS. 
Dorner  &  Dutton  Co. 

DYNAMOS. 
(See  Generators.) 

ECONOMIZERS. 
Broomell,  Schmidt  &  Co. 
Puel  Economizer  Co.  (Green's Westlnghouse,  Church,  Kerr  &  Co. 

ELECTRIC  BRAKES. 
General  Electric  Co. 

ENGINEERS,     (Consulting  and 
Constructing). 

Blood  &  Hale 
Brown,  Harold  P. Chase  Construction  Co. 
Continental  Construction  Co. 
Craig,  Wm.  P. 
Darlington,  P.  W. 
Ford,  Bacon  &  Davis. 
International  Construction  Co. 
Macartney,  McEiroy  &  Co. 
Naugle,  Holcomb  &  Co. Pierce  &  Miller  Engineering  Co. 
Pierce  &  Richardson. 
Pennsylvania  Iron  Works. 
Reed  &  McKlbblQ. 
Sargent  &  Lundy. 
Turner,  Wm.  S. 
Westlnghouse,  Church,  Kerr  &  Co. 
Wharton,  Wm.,  Jr..  Co. 
White,  J.  G.,  &  Co. 

ENGINEERS,  CONTRACTING. 
(See  Contractors.) 

ENGINES. 
Altts,  The  Edward  P.,  Co. 
American  Engine  Co. 
BaU  &  Wood  Co. 
BaU  Engine  Co. 
Bates  Machine  Co. 
Brown,  C.  H.,  &  Co. 
Buckeye  Engine  Co. 
Cooper,  The  C.  &  G.,  Co. 
Corliss  Steam  Engine  Co. 
Flier  &  Stowell  Co. 
Grant,  J.  A.,  &  Co. 
Hooven,  Owens*  Rentschler  Co. 
Kensington  Engine  Works,  Ltd. 
Lalng,  Wharton  &  Down, 
Mcintosh,  Seymour  &  Co. 
Pennsylvania  Iron  Works  Co. 
Phoenix  Iron  Works  Co. 
Pierce  &  Miller  Engineering  Co. Russell  &  Co. 
St.  Louis  Iron  &  Machine  Works. 
Westlnghouse.  Church.Kerr  &  Co. 
Westlnghouse  Machine  Co. 
Weston  Engine  Co. 
WetherUl,  Robert,  &  Co. 

EXHIBITION,  ELECTRICAL,. 
Electrical  Exhibition  Co. 

PARE  REGISTERS. 
(See  Registers,  Fare. ) 

FEED  WATER  HEATERS. 
(See  Heaters,  Peedwater.) 

FENDERS  AND  GUARDS. 
Baltimore  Car  Wheel  Co. 
Consolidated  Car  Fender  Co. 
Mayer  &  Etiglund. Peckham  Motor  Truck  &  Wheel  Co. 
Slmonds  Mfg.  Co. 
Sterling  Supply  &  Mfg.  Co. 
Taylor  Electric  Truck  Co. 

FIBItE,  VULCANIZED. 
Central  Electric  Co. 1 Fiberlte  Co. 

FIRE  HYDRANTS. 
Chapman  Valve  Mfg.  Co. 

FORCINGS. 
Bethlehem  Iron  Co. 

FOUNTAINS.     ELECTRIC  IL- LUMINATED. 
Darlington,  P.  W., 

FROGS. 
(See  Crossings.  Frogs  and  Switches.) 

GEARS  AND  PINIONS. 
Cutsklll  Foundry  &  Machine  Works. Central  Electric  Co. 
Dorner  &  Dutton  Co. 
Electric  Railway  Equipment  Co. General  Electric  Co. 
Horsburgh  &  Scott 
Mayer  &  Englund. Mertes,  A.,  Mfg.  Co. 
New  Process  Raw  Hide  Co. 
Nuttall,  R.  D.,  Co. 
Ohio  Brass  Co. 
Pennsylvania  Iron  Works  Co. 
Phosphor  Bronze  Smelting  Co. 
Slmonds  Mfg.  Co. 
Steel  Motor  Co. Walker  Co. 
Western  Gear  Co. 
Western  Electric  Co. 

GENERATORS. 
Allgemelne    Electrlcltats  Gesell- schaft. 
American  Engine  Co. 
General  Electric  Co. 
Keystone  E'ectrlc  Co. Lalng,  Wharton  &  Down. Siemens  &  Halske  Electric  Co.  of 
America. Union  Electrlcltats  Gesellschaft. 

Walker  Co. 
Wandruszka  &  Cle. 
Westlnghouse  Electric  &  Mfg.  Co . 

GLASS,  BENT. 
Oriel  Glass  Co. 

GONGS,  CAR. 
(See  Bells  and  Gongs.) 

GOVERNORS,  WATER  WHEEL. 
Lombard  Water  Wheel  Governor  Co. 

GRAPHITE. 
Dixon,  Jos.,  Crucible  Co. 

HEADLIGHTS. 
Brill,  J.  G.,  Co- Central  Electric  Co. 
Crouse-Hlnds  Electric  Co. 
Mayer  &  Englund. Ohio  Brass  Co. 
Smith  of  New  York. 
Wendell  &  MacDuffle. 
Western  Electric  Co. 

HEATERS,  CAR  (ELECTRIC). 
American  Electric  Heating  Corp. 
Consolldai  ed  Car  Heating  Co. 
Dorner  &  Dutton  Co. 
Gold  Street  Car  Heating  Co. 
Johns,  H.  W.,  Manufacturing  Co. 
Mayer  &  Englund. 
Ohio  Brass  Co. 

HEATERS,  CAR  (STOVES). 
Brill,  J.  G.,  Co. 
McGulre  Manufacturing  Co. 
Safety  Car  Heating  &  Lighting  Co. 
Seamless  Structural  Co. 

HEATERS    AND  PURIFIERS, 
FEED  WATER. 

Allls,  Edw.  P.,  CO. 
Bates  Machine  Co. 
Broomell,  Schmidt  &  Co. 
Puel  Economizer  Co.,  The  (Green's) Goubert  Manufacturing  Co.,  The. 
Grant,  J.  A.,  &  Co. 
Harrison  Safety  Boiler  Works. 
Hoppes  Manufacturing  Co. Kensington  Engine  Works,  Ltd. 

HYDRAULIC  WHEEL  PRESSES 

BOTH    HAND   AND    BELT  POWER. 

HYDRKULIC  JACKS 

To  lift  or  push  from  4  to  150  tons.  Large  Jacks  rented 
by  the  day,  week  or  month. 

All  Sizes  and  Styles  of  Screw  Jacks,  Track  Jacks, 
Traverse  Jacks,  &c,  &c.   Punches  and  Shears, 

Polishing  and  Buffing  Machinery. 

THE  WATSON-STILLMAN  CO. 

204  to  210  East  43d  Street,  NEW  YORK. 
SEND  FOR  CATALOGUE  L. 

EouiPHiENT  of  RaiLWBY  &  Cub  Works. 
IRON  AND  WOOD  WORKING  MACHINERY. 

CORLISS  ENGINES  AND  BOILERS. 
SHAFTING,  HANGERS,  PULLEYS,  <fcc. 

GEORGE  PLACE,  ,2°  newTo'rk. Agent  for  J.  A.  Fay  &  Egan  Co.,  Builders  of  Wood  Working  Machinery. 

LOCOMOTIVE, PILLAR, 

JIB, TRAVELING, 
CANTILEVER, 

THE  BROWN  HOISTING  AND  CONVEYING  MACHINE  CO. 
CLEVELAND,  O. 

ALL  TYPES. STEAM, 

ELECTRIC 
AND 

HAND  POWER. 

NEW  YORK, 
Havemeyer  Bldg, 

PITTSBURG, 
Carnegie  Bids. 

CHICAGO, 
Marquette  BIdg. 

ELEPHANT  BRAND.       PHOSPHOR  BRONZE. 

REG  TRADE  MARKS 
•II, The  Phosphor  Bronze  SmeltingCo.Qmited, 2200  Washington  ave.,Philadelphia. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
INGOTS,CASTINGS,WIRERODS,SHEETS,etc. 
-  — DELTA  METAL — 
CASTINGS.  STAMPINGS  and.  FORGINGS. 
ORIGINAL  and  Sole  Makers  in  the  U.S. 

F) 
 ATE
  N

TS 
Ohio  Bank  Building,       WASHINGTO

N,  
D.  C. 

SEND  SKETCH  OR  MODEL. 

BENT  GLASS 

Largest  exclusive  Glass  Bending  Works  in  the  World. 

F?*  RAILWAY  CARS 

Oriel  6la$$  Company, 

ST.  LOUIS,  MO.,  U.  S.  A. 
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N.  JOERGENSEN'S 

Patent  Auxiliary  Car  Seat 
Will  give  DOUBLE  THE  SEATING  CAPACITY,  can  be 
placed  on  any  side  seating,  and  acts  as  spacing  arms. 
Arms  made  of  steel  and  the  seat  of  wood.  Patent  for  sale. 

NIELS  JOERGENSEN,    =  323  Paterson  Ave.,  W.  Hoboken,  N.  J. 

F.  H.  NEWCOMB 
MANUFACTURER  OF 

Uniform  Caps. 
SHOW    ROOMS : 

11  Washington  Place,  NEW  YORK. 
OFFICE  and  FACTORY : 

136  Flatlmsh  Avenue,  BROOKLYN. 

Pittsburgh  Steel  Hollow-Ware  Co., 

Office,  43  Federal  St.,  Allegheny,  Pa. 

FOR  STREET  CARS,  STEAM   ROADS  AND 

STEAMSHIPS,  YACHTS  ETC. 

SEAMLESS  STRUCTURAL  CO., 
MANUFACTURERS  OF 

Rolled  Steel  Gongs. 

Foot  Gongs  and  At- 
tachments for 

Street  B.R. 
Cars. 

The  Most  Dura- 
ble Gong 

Made. 

P.  O.  BOX  246.  WORKS,  718  to  732  HANOVER  8T. 

MILWAUKEE,  WIS. 

CLASSIFIED  DIRECTORY— Continued. 
Taunton  Locomotive  Mfg.  Co. 
Weir  Frog  Co. 
Wheeler  Condenser  &  Eng.  Co. 

HEATING,  STEAM. 
Webster,  Warren,  &  Co. 

HOSE  BRIDGES. 
Rochester  Hose  Bridge  Co. 

HYDRAULIC  JACKS. 
Watson-Stlllman  Co. 

HYDRAULIC  MACHINERY. 
Pennsylvania  Iron  Works  Co. 

INDICATORS,  SPEED. 
Central  Electric  Co. 
Woodman,  R.,  Mfg.  &  Supply  Co. 

INSTRUMENTS,  MEASURING 
AND  TESTING. 

Central  Electric  Co. 
General  Electric  Co. 
Keystone  Electrical  Instrument  Co. 
Westlnghouse  Electric  &  Mfg.  co. 
Weston  Electrical  Instrument  Co. 

INSULATING  COMPOUNDS. 
Brlxey,  W.  R. 
California  Asphalt  Co. 
Fiberlte  Co. 
General  Electric  Co. 
Johns,  H.  W.,  Manufacturing  Co. 
Ohio  Brass  Co. 
Okonlte  Co.,  Ltd. 
Standard  Paint  Co. 
Sterling  Supply  &  Mfg.  Co. 
Sterling  Varnish  Co. 
Western  Electric  Co. 

INSULATORS,  MICA. 
Columbia  Machine  Works. 
General  Electric  Co. 
Johns,  H.  W.,  Manufacturing  Co. 
Mayer  &  Englund. Mica  Insulator  Co. 
Munseu,  Eugene,  &  Co. 

INSULATORS,  TROLLEY. 
(See  Line  Material.) 

INSURANCE,  CASUALTY. 
Electric  Mutual  Casualty  Associa- tion. 

JACKS,  CAR  REPLACING. 
Duff  Manufacturing  Co.,  The. 
Harrington,  Robinson  &  Co. 
Mayer  &  Englund Norton,  A.  O. 
Pearson  Jack  Co. 
Watson-Stlllman  Co. 

JOINTS,  RAIL. 
Abbott,  Ira. 
Cambria  Iron  Co. 
Falk  Manufacturing  Co. 
Harrington,  Robinson  &  Co. 
Johnson  Co. Milwaukee  Rail  Joint  &  Welding  Co. 
Pennsylvania  Steel  Co. 
Weber  Railway  Joint  Mfg.  Co. 
Wharton,  Wm,  Jr.,  &  Co. 

LAMPS.  ELECTRIC. 
Central  Electric  Co. 
Creaghead  Engineering  Co. General  Electric  Co. 
Mayer  &  Englund. Smith  of  New  York. 
Wendell  &  MacDuffle. 
Westlnghouse  Electric  &  Mfg.  Co. 

LIGHTING,  CAR. 
Consolidated  Car  Heating  Co. 
Safety  Car  Heating  &  Lighting  Co. 
Smith  of  New  York. 

LIGHTNING  ARRESTERS. 
Central  Electric  Co. 
General  Electric  Co. 
Mayer  &  Englund. 
Ohio  Brass  Co. 
Steel  Motor  Co. Westlnghouse  Electric  &  Mfg.  Co. 

LINE  MATERIAL. 
Abbott,  Ira. Anderson,  A.  &  J.  M.,  Mfg.  Co. 
Billings  &  Spencer  Co. Blackwell,  Robt.  W. 
Central  Electric  Co. 
Craig.  Wm.  P. Creaghead  Engineering  Co. 
Electric  Railway  Equipment  Co. Fiberlte  Co., 
Forest  City  Electric  Co. 
General  Electric  Co. 
Johns,  H.  W.,  Mfg.  Co. 
Mayer  &  Englund. 
Naugle,  Holcomb  &  Co. 
Ne-w  York  Electrical  Works. 
Ohio  Brass  Co. 
Sterling  Supply  «  Mfg.  Co. 
Wendell  &  MacDuffle. 
Western  Electric  Co. 
Wharton,  Wm.  Jr.,  &  Co. 

LOCK  NUTS. 
Abbott,  Ira. 
Harrington,  Robinson  &  Co. 
Mayer  &  Englund. 
Morris,  Tasker  &  Co. 
Weber  Railway  Joint  Mfg.  Co. 

Wendell  &  MacDuffle, 
Wharton,  Wm.  Jr.,  &  Co. 

LOCK  WASHERS. 
Warren  Lock  Washer  Co. 

LOCOMOTIVES. 
Hirsch,  L.  K. 

LUBRICANTS. 
Central  Electric  Co. 
Cook's  Sons,  Adam. 
Dixon,  Joseph,  Crucible  Co. 

MACHINERY    AND  MACHINE TOOLS. 

Billings  &  Spencer  Co. 
Cahall  Sales  Department. 
Central  Electric  Co. 
Columbia  Machine  Works. 
Fay,  J.  A.,  &  Egan  Co. Harrington,  Edwin.  Son  &  Co.,  Inc. 
Pennsylvania  Iron  Works  Co. Place,  George. 
Watson-Stlllman  Co. 

MACHINERY,  SECOND  HAND. 
Grant,  J.  A.,  &  Co. 
Hirsch,  L.  k;. 
Place,  George. 
Rossiter,  Mac  Govern  4;  Co. 
Samuel,  Frank. 

MAGNESIA  SECTIONS. 
Keasbey,  Robt.  A. 

MECHANICAL  DRAFT. 
Kensington  Engine  Works,  Ltd. 

MERRY-GO-ROUNDS. 
Armltage-HerscheU  Co. Dentzel,  G.  A. 

METAL  SAWING  MACHINES. 
Q.  &  C.  CO., 

MICA. Central  Electric  Co. 
Columbia  Machine  Works. 
Mayer  &  Englund. Munsell,  Eugene,  &  Co. 
Schoonmaker,  A.  O. 

MICANITE. 
Central  Electric  Co. 
Mica  Insulator  Co. 

MOTORS,  ELECTRIC. 
Allgemelne  Elektrlcltats  Gesell- schaft. 
American  Engine  Co. 
Central  Electric  Co. 
Keystone  Electric  Co. 
Lalng,  Wharton  &  Down. Siemens  &  Halske  Electric  Co.  of America. 
Steel  Motor  Co.,  The. 
Union  Electrlcltats  Gesellschaft. 
Walker  Co. 
Wandruszka  &  Cle. 
Westlnghouse  Electric  &  Mfg.  Co. 

MOTORS,  STEAM. Kinetic  Power  Co. 
MOULDINGS,  CAR. 
SJoberg,  J.  P.,  &  Co.,  New  York. 

OVERHEAD  TROLLEY  EQUIP. MENT. 
(See  Line  Material.) OIL  FILTERS. 
(See  Purifiers.) 

PACKING. 
Central  Electric  Co. Duval  Metallic  Packing  Co. 
Johns,  H.  W.,  Mfg.  Co. 
Wendell  &  MacDuffle. 

PAINT,  GRAPHITE. 
Dixon,  Joseph,  Crucible  Co. 

PAINTING,  CAR. 
Weaver,  John  C. 

PAINTS,  INSULATING. California  Asphalt  Co. 
Central  Electric  Co. 
Johns,  H.  W.,  Manufacturing  Co. 
Mayer  &  Englund. 

PANELS,  CAR. 
SJoberg,  J.  P.,  &  Co. 

PANTASOTE. 
Pantosote  Co. 

PARKS,  CONTRACTORS  FOR. 
Massarene,  W.  G.,  &  Co. 

PATENT  SOLICITORS. 
Ogllvle,  Robert  W.  F, 

PHOSPHOR  BRONZE. 
Central  Electric  Co. 
Columbia  Machine  Works. 
Electric  Railway  Equipment  Co. 
Phosphor  Bronze  Smelting  Co. 

PIPES,  IRON  AND  STEEL. Morris,  Tasker  &  Co.,  Inc. 
PLATFORMS,  CAR. 

Sjoberg,  J.  P.,  &  Co. 
PLATES. Bethlebem  Iron  Co. 
POLES,  METAL. Berlin  Iron  Bridge  Co. 
Blackwell,  Robert  W. 
Buffalo  Bridge  &  Iron  Works. 

Every  Genuine  Roller  ha»  the  name  of  manufacturer, 
STEWART  HARTSHORN,  In  script  on  labeL 

Special  rollers  for  street  and  steam  railway  cars.  Brackets 
suitable  for  all  classes  of  fittings.  Used  all  over  the 
world  wherever  cars  are  run. 

STEWART  HARTSHORN  CO. 

NEW  YORK,  486  Broadway.  °fflce  and  Factory« CHICAGO,  203  de  205  Jackson  St.  E.  NEWARK,  N.  J. 
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CLASSIFIED  DIRECTORY— Continued. 
Central  Electric  Co. 
Creaghead  Engineering:  Co. 
Electric  Railway  Equipment  Co. 
Harrington,  Robinson  ft  Co. 
Mayer  ft  Englund. 
Morris.  Tasker  ft  Co.,  Inc. 
Ohio  Brass  Co. 
Valentine-Clark  Co. 
Western  Electric  Co. 
Wharton,  Wm.,  Jr.,  ft  Co. 

POLES,  WOODBN. 
Carey,  Geo.  H. 
Central  Electric  Co. 
Craig.  Wm.  P. 
Creaghead  Engineering  Co. 
Hallowell,  Ell  B.,  Phlla.,  Pa. 
Harrington,  Robinson  ft  Co. 
Uurd,  Jos.  A.,  &  Co. 
Mayer  ft  Englund. 
Naugle,  Holcomb  &  Co. 
New  York  Electrical  Works. 
Ohio  Brass  Co. 
Phelan,  D.  W. 
Strock.  S.  C. 
Valentine-Clark  Co. 
Western  Electric  Co. 

POLES,  TROLLEY. 
(See  Trolley  Poles. ) 

PRESERVATIVES,  WOOD. 
Q.  &  C.  CO. 

PRESSES.H  YDRATJ  LIC  WHEEL 
Watson-Stlllman  Co. 

PULLEYS,    SHAFTING,  COUP- 
LINGS, ETC. 

A111S,  Edw.  P.,  CO. 
Bates  Machine  Co. 
Grant.  J.  A.,  &  Co. 
Link  Belt  Engineering  Co. 
Place,  Geo. 

PUMPS,  ELECTRIC. 
StllweU-Blerce  &  Smith- Valle  Co. 

PUMPS,  STEAM. 
Grant,  J.  A..  *  Co. 
Phoenix  Iron  Works  Co. 
Pennsylvania  Iron  Works  Co. 
Snow  steam  Pump  Works. 
Worthlngton,  Henry  R. 

PUNCHES,  TICKET. 
Central  Electric  Co. 
Sayre,  L.  A.,  ft  Co. 
Woodman,  R.,  Mfg.  &  Supply  Co. 

PURIFIERS,  FEED  WATER. 
(See  Heaters  and  Purifiers. ) 

PURIFIERS,  OIL. 
Burt  MIg.  Co.,  The 
Central  Electric  Co. 
Grant,  J.  A..  ft  Co. 
Harrison  Safety  Boiler  Works. 
Q.  ft  C.  Co. 

RAIL  BONDS. 
(See  Bonds,  Rail.) 

RAIL  JOINTS. 
(See  Joints,  Rail. 

RAILROAD  LAMPS. 
Hlrsch,  L.  K. 

RAILS. 
Barbour,  Stockwell  Co. 
Bethlehem  Iron  Co. 
Cambria  Iron  Co. 
Carey,  Geo.  H. 
Creaghead  Engineering  Co. 
Dick,  Kerr  ft  Co. 
Harrington,  Robinson  &  Co. 
Hlrsch,  L.  ii, Johnson  Co. 
Pennsylvania  Steel  Co. 
Samuel,  Frank. 
Steel  Rail  Supply  Co. 
Wharton,  Wm.,  Jr.,  ft  Co. 

RAILS,  SECOND  HAND. 
Cambria  Iron  Co. 
Carey,  Geo.  H. 
Craig,  Wm.  P. 
Harrington,  Robinson  ft  Co. Hlrsch,  L.  K. 
Samuel,  Prank. 
Steel  Rail  Supply  Co. 

RAIL  SAWS. 
Q.  ft  C,  Co. 

RATTAN  FOR  SWEEPERS, 
Hale  ft  Kilburn  Mfg.  Co. 
Hathaway,  Alfred  G. 
Mayer  ft  Englund. 
Mcuulre  Mfg.  Co. 
Ohio  Brass  Co. 
Sterling  Supply  ft  Mfg.  Co. 

RATTAN     SEAT  COVERING, CANVAS  LINED. 
Hale  &  Kilburn  Mfg.  Co. 

REFLECTORS,  METALLIC. 
Smith  of  New  York. 

REGISTERS,  FARE. 
International  Register  Co. 
Mayer  &  Englund. 
Meaker  Mfg.  Co. 
New  Haven  Car  Register  Co. 
Railway  Register  Mfg.  Co., 
Sterling  Supply  ft  Mfg.  Co., 

ROOFING,  CAR. 
Johns,  H.  W.,  Manufacturing  Co. 
SJoberg.  J.  P.,  ft  Co. 

ROPE      TRANSMISSION  MA- CHINERY. 
Pennsylvania  Iron  Works  Co. 

ROPE,  MANILLA. 
Hunt,  C.  W.  Co. 

ROPE,  WIRE. 
(See  Cables.) 

RUNNING  GEARS. 
Dorner  &  Dutton  Co. 

SAND  BOXES. 
Brill.  J.  G.,  Co. 
Central  Electric  Co. 
Columbia  Machine  Works. 
DeWltt,  E.  F.,  A  Co. 
Gaylord,  F.  L.,  Co. 
Ham  Sand  Box  Co. 
Peckham  Motor  Truck  &  Wheel  Co. 
Sterling  Supply  ft  Mfg.  Co. 
Taylor  Electric  Truck  Co. 
Wells  ft  French  Co. 

SASH  CORD. 
Central  Electric  Co. 
Samson  Cordage  Works. 

SASHES,  CAR. 
SJoberg,  J.  P.,  ft  Co. 

SCRAP  IRON  <V  STEEL. 
Hlrsch,  L.  K. 
Samuel,  Frank. 

SEATING,  CAR. 
Hale  ft  Kilburn  Mfg.  Co. 
Joergensen,  N. 
SJoberg,  J.  P.,  ft  Co. 

SECOND  HAND  APPARATUS. 
Carey,  Geo.  H. Electrical  Exchange. 
Hlrsch.  L.  K. 
Rosslter,  MacGovern  ft  Co. 
Samuel,  Frank. Steel  Rail  Supply  Co. 
Wendell  &  MacDuffle. 

SEPARATORS,  STEAM. 
GoubertMfg.  Co.  (stratton  Separa- 

tor). 

Grant,  J.  A.,  ft  Co. 
Harrison  Safety  Boiler  Works. 
Hoppes  Mfg.  Co. Phoenix  Iron  Works  Co. 
westlnghouse,  Church,  Kerr  ft  Co. 

SHADES,  CAR. 
(See  Curtains,  Car.) 

SHADE  ROLLERS. 
Hartshorn,  Stewart,  Co. 

SHELLAC. 
Central  Electric  Co. 
Electric  Insulating  Co. 

SNOW  PLOWS. 
Brill,  J.  G.,  Co. 
Central  Electric  Co. 
Dorner  ft  Dutton  Co. 
General  Electric  Co. 
McGulre  Manufacturing  Co. 
Peckham  Motor  Truck  ft  Wheel  Co. 
Taunton  Locomotive  Mfg.  Co. 
Taylor  Electric  Truck  Co. 
Wells  ft  French  Co. 
Wendell  ft  MacDuffle. 

SOLDER. 
Central  Electric  Co. 

SPECIAL  WORK. 
(See  Crossings,  Frogs  and  Switches) 

SPIKES. 
Hlrsch,  L.  K. 

SPRINKLERS,  TRACK  &  ROAD 
American  Car  Sprinkler  Co. 
Brill,  J.G.,  Co. 
McGulre  Manufacturing  Co. 
Taunton  Locomotive  Mfg.  Co. 
Wells  &  French  Co. 
Wendell  ft  MacDuffle. 

SPRINGS. 
Bemls  Car  Box  Co. 
Brill  J.  G..  Co. 
Dorner  &  Dutton  Oo. 
Hansen  Spring  Co. 
McGulre  Manufacturing  Co, 
Peckham  Motor  Truck  ft  Wheel  Co. 
Scott,  Charles,  Spring  Co. 
Stephenson,  John,  Co.,  Ld. 
Taylor  Electric  Truck  Co. 

SPRINGS,  SASH  AND  BLIND. 
SJoberg,  J.  P.,  &  Co. 

STEEL  FORGINGS  Sc  PLATES. 
Bethlehem  Iron  Co. 

STOKERS,  MECHANICAL. 
Box,  Alfred  ft  Co. Cahall  Sales  Department, 
Westlnghouse,  Church,  Kerr  ft  Co. 
Westlnghouse  Machine  Co. 

STOVES,  CAR. 
(See  Heaters,  Car.) 

AGARD'S  46- 

Patent  Vestibule  Sliding  Door  fixture 

Door  Hung  on  Swivel  Hangers,  follows  angle  of  Vestibule; 
requires  least  possible  space. 

Manufactured  Exclusively  by 

JAMES  L.  HOWARD  &  CO.  Hartford,  Conn. 

THE  IMPROVED 

Trenton  Trolley  Wagon. 

With  Extension  Platform  and  Tower.  Saves  Time  and  Labor. 
No  Interference  with  running  of  cars  while  repairs  are  being  made. 

Light,  Safe,  Strong  and  Durable.  Platform  Gear  Fits  any  Gauge. 

McCARDELL,  WEST  &  CO., 

Patentees  and  Sole  Manufacturers, .TRENTON,  N.  J. 
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POWER  DISTRIBUTION  for  ELECTRIC  RAILROADS 

The  Host  Complete 
treatise  on  the  subject 
ever  published. 

By  Louis   Bell,   F»H.  D. 

pRICE 

$2.50 

270  Pages 
containing  139  illus- 

trations and  diagrams 

Street  Railway  Publishing  Company, 
26  Cortlandt  Street, .NEW  YORK. 

THE  WABASH  RAILROAD 

The  ONLY  Through  Sleeping  Car 
Line  from  New  York  and 

Boston  to  St.  Louis 

via  Niagara  Falls. 

Leave  New  York,  Grand  Central  Station,  daily  6  p.  M. 
Leave  Boston,  Fitchburg  Station,  daily  3  p.  M. 

Stop-off  privilege  at  Niagara  Falls  from 
One  to  Ten  Days. 

All  meals  served  in  dining  cars. 
For  information  in  regard  to  rates,  etc.,  apply  to 

H.  B.  McCLELLAN,  Gen.  East.  Ag't,  387  Broadway,  New  York. 
J.  RAMSEY,  Jr.  C.  S.  CRANE, 

Vice-Pres.  dc  Gen'l  Mgr.  Gen'l  Pass.  <k  Ticket  Agt. ST.  LOUIS. 

Western  New  York  &  Pennsylvania 

RAILWAY  CO. 

The  Short  and  Popular  Route  from  Buffalo   to   Olean,  Bradford 
Dunkirk,   May ville,  Titusville,  Oil  City,  Pittsburg,  Phila. 

delphia,  Baltimore,  Washington  and  the  South. 

THE   ONLY  LINE   RUNNING    SOLID   TRAINS   WITH  PULL- 
MAN   SLEEPING  CARS  DAILY  BETWEEN 

BUFFALO,  OIL  CITY  AND 
PITTSBURG. 

Trains  Leave  N.  T.  C.  &  H.  R.  R.  R.  Station,  Buffalo. 

Gen'l  Office,  Mooney-Brisbane  Bldg.,  Buffalo,  N.  Y. 

R.  BELL, 
General  Superintendent. 

J.  A.  FELLOWS, 
General  Passenger  Agent. 

START  RIGHT  FOR  THE  NEW  YEAR 

BY  TRAVELING  VIA  THE 

BIG  FOUR. 

Wagner  Sleeping  Cars, 
Private  Compartment  Sleeping  Cars, 

Buffet  Parlor  Cars, 
Elegant  Day  Coaches. 

DINING  CARS. 

Elegant  Equipment.       Superior  Service. 

e.  o.  Mccormick,  warren  j.  lynch, 
Pass.  Traf.  Mgr.  Asst.  Genl.  Pass.  &  Tkt.  Agt. 

CINCINNATI,  O. 

CLASSIFIED  DIRECTORY— Continued. 
SWEEPERS. 

Brill,  J.  G.,  CO. 
McGulre  Manufacturing  Co. 
Taunton  Locomotive  Mfg.  Co. 
Wells  &  French  Co. 
Wendell  &  Macduffle. 

SWITCHES,  KNIFE  &  MOTOR. Central  Electric  Co. 
Cutter  Elec.  &  Mfg.  Co. Flberlte  Co. 

TAPE,  INSULATING. 
Brlxey,  W.  R. 
Central  Electric  Co. 
Johns,  H.  W.,  Mfg.  Co. Okonlte  Co. 

TICKET  PUNCHES. 
Central  Electric  Co. 
Sayre,  L.  A.,  &Oo. Woodman,  It,  MIg.  «  Supply  Co. 

TIES. 
Carey,  Geo.  H. 
Craig,  We  P. Creaghead  Engineering  Co, 
Hurd.  Joseph  A.,  &  Co. 
Naugle,  Holcomb  &  Co. Phelan,  D.  W. 
Strock,  S.  C. 
Wendell  &  MacDuffle. 
Wharton,  Wm.  Jr.,  &  Co. 

TIES,  METALLIC. 
Johnson  Co. 

TIE  PLATES. Cambria  Iron  Co. 
Q.  &  C,  Co. TIME  RECORDERS. Wlllard  &  Frlck  Mfg.  Co. 

TOWER  WAGONS. Mccardell,  West  &  Co. 
Peckmam  Motor  Truck  &  Wheel  Co 

TRACK  CLEANERS. 
Central  Electric  Co. 
Dorner  &  Dutton  Co. 

TRACK  DRILLS. Buda  Foundry  &  Mfg.  Co. 
Central  Electric  Co. 

TRACK  EQUIPMENT. 
Abbott,  Ira. 
Barbour,  Stockwell  Co. 
Bethlehem  Iron  Co. Cambria  Iron  Co. 
Carey,  Geo.  H. Cleveland  Frog  &  Crossing  Co. 
Craig,  Wm.  P. 
Dick,  Kerr  &  Co. 
Harrington,  Robinson  &  Co. Johnson  Co. 
Naugle,  Holcomb  &  Co. New  York  Switch  &  Crossing  Co. 
Paige  Iron  Works. Pennsylvania  Iron  Works  Co. 
Samuel,  Frank. Steel  Rail  Supply  Co.,  The. 
Weber  Railway  Joint  Mfg.  Co. 
Weir  Frog  Co. 
Wharton,  Wm.,  Jr.,  &  Co. 

TRACK  LIGHTS. Wells  Light  Manufacturing  Co. 
TRANSFER  AND  TURN-TABLES 
Barbour,  Stockwell  Co. 
Brill,  J.  G..CO. Dorner  &  Dutton  Co. 
Harrington,  Robinson  &  Co. Johnson  Co. 
Taunton  Locomotive  Mfg.  Co. 
Wendell  &  MacDuffle. 
Wharton,  Wm.,  Jr.,«Co. 

TRIMMINGS,  CAR. Brill,  J.  G.,  Co. 
Carey,  Geo.  H. Columbia  Machine  Works. 
Electric  Railway  Equipment  Co. 
Jackson  &  Sharp  Co. 
Ohio  Brass  Co. 
Stephenson,  John,  Co.,  Ltd. 
Sterling  Supply  &  Mfg.  Co. 
Wendell  &  MacDuffle. 

TROLLEY  CORD. 
Central  Electric  Co. 
General  Electric  Co. 
Mayer  &  Englund. Ohio  Brass  Co. 
Samson  Cordage  Works. 

TROLLEY  POLE  CATCHER. 
Wilson,  Thomson  &  Co. 

TROLLEY  POLES  &  WHEELS. Abbott,  Da. 
Anderson,  A.  &  J.  M.,Mfg.  Co. 
Blacuwell,  Robert  W. 
Carey.  Geo.  H. Central  Electric  Co, 
Columbia  Machine  Works. 
Creaghead  Engineering  Co. Electric  Railway  Equipment  Co. FalK  Manufacturing  Co. 
Flberlte  Co.,  The. 
Gaylord,  F.  L.,  Co. 
General  Electric  Co. 
Harrington,  Robinson  &  Co. 

Mayer  &  Englund. New  York  Electrical  Works. Nuttall,  R.  D.,  Co. 
Ohio  Brass  Oo. 
Siemens  &  Halske  Electric  Co. Slmonds  Manufacturing  Co. Walker  Co. 
Wendell  &  MacDuffle. 
Western  Electric  Co. 
Wharton,  Wm  ,  Jr.,  &  Co. 

TROLLEY  SPRINGS. 
Central  Electric  Co. 
Scott,  Cbas.,  Spring  Co. 

TRUCKS. American  Car  Co. 
Baltimore  Car  Wheel  Co. 
Bemls  Car  Box  Co. 
Berglsche  Stahl  Industrie. BlackweU,  Robert  W. 
Brill,  J.  G..  Co. 
Diamond  Truck  &  Car  Gear  Co. 
Dorner  &  Dutton  Co. Jackson  &  Sharp  Co. 
Johnson  Co. 
Laclede  Car  Co. 
McGulre  Manufacturing  Co. 
Peckham  Motor  Truck  &  Wheel  Co. 
Robinson  Electric  Truck  &  Sup- 

ply Co. Stephenson,  John,  Co.,  Ltd. 
Taylor  Electric  Truck  Co. 
Wells  &  French  Co. 

TRUST  COMPANIES. 
Maryland  Trust  Co. 

UNDERGROUND  CABLES. 
American  Electrical  Works. 
Brlxey,  W.  R. 
Eastern  Electric  Cable  Co. 
General  Electric  Co. 
Roebilng's,  John  A.,  Sons  Co. 
Standard  Underground  Cable  Co. 

VALVES  AND  GATES. 
Cahall  Sales  Department. 
Chapman  "Valve  Mfg.  Co. Crane  Co. 
Grant,  J.  A.,  &  Co. 
Phoenix  Iron  Works  Co. 

VARNISHES,  INSULATING. 
Sterling  Varnish  Co. 

VENTILATORS,  GLOBE. 

Q.  &  C.  CO. VESTIBULE  DOORS. 
Howard,  Jas.  L.,  &  Co. 

VISES. 
Van  Wagoner  &  Williams  Hdw.  Co. 

VCLCABESTON. Johns,  H.  W.,  Manufacturing  Co. 
VULCANIZED  FIBRE. 

Central  Electric  Co. 
Flberlte  Co. 

WATER  WHEEL  GOVERNORS. Lombard  Water  Wheel  Governor  Co. 
Stllwell-Blerce  &  Smith- Valle  Co. 

WHEELS  AND  AXLES. 
Baltimore  Car  Wheel  Co. Bemls  Car  Box  Co. 
Brill,  J.  G.Co. 
Central  Electric  Co. Dorner  &  Dutton  Co. 
Grtffln  Wheel  Co. Lobdell  Car  Wheel  Co. 
McGulre  Mfg.  Co. New  York  Car  Wheel  Works 
Peckham  Motor  Truck  &  Wheel  Co. 
St.  Louis  Car  Wheel  Co. 
Stephenson,  John,  Co.,  IA. 
Taylor  Electric  Truck  Co. 
Wells  &  French  Co. 

WHEEL  GRINDERS. 
Hampden  Corundum  Wheel  Co. 
Murphy  Mfg.  Co. 

WIRE. American  Electrical  Works. 
Bridgeport  Brass  Co. Brlxey,  W.  R. 
Central  Electric  Co. 
Creaghead  Engineering  Co. Eastern  Electric  Cable  Co. 
Electrical  Exchange. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Mayer*  Englund. Nuttall,  R.  D.,  CO. 
Ohio  Brass  Co. 
Okonlte  Co.  (Ltd.),  The. 
Phosphor  Bronze  Smelting  Co. 
Roebilng's,  John  A.,  Sons  Co. Standard  Underground  Cable  Co. Washburn  &  Moen  Mlg.  Co. 
Western  Electric  Co. 

WOODWORK,  CAR. 
Brill.  J.  G.,  Co. 
Clark  Electrical  Specialty  Mfg.  Co. 
Jewett  Car  &  Planing  Mill  Co. 
sjoberg,  J.  P.,  &  Co. Wells  &  French  Co. 

WOODWORKING  MACHINERY 
Fay,  J.  A  ,  &  Egan  Co. 

Uncut  

Cut  to  any  Size  or  Pattern. 

Solid    Sheet    Segments  and 

Rings  

Sample!  Quotation  Furnished. 

0.0. 

158  William  Street, 

New  York. 
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PARIS  ^^■flH^^  CHICAGO 

\  889. 
TRADE  MARK 

THE  STANDARD  FOR  RUBBER  INSULATION. 

1893. 

OKONITE  WIRES,    OKONITE  TAPE,    MANSON  TAPE, 

CANDEE  WATER-PROOF  WIRES. 

THE  OKONITE  CO.,  ™. 

WIZARD  L.  CANDEE,  }  Managers. H.  DURANT  CHEEVER,' 
GEO.  T.  MANSON,  Gen'l  Supt. W.  H.  HODGINS,  Secretary. 

Postal  Telegraph  Building, 

253  BROADWAY,  NEW  YORK. 

(See  special  notice  this  issue.) 

(4 

DUB
LEO

OK 
 BICYCL

E 
HOLDER 

(Trade  Mark  and  Patented) 

FOR 

STREET  CARS,  Etc 

The  only  device  that  has  stood  the  continuous  test  of  practical  street  car  service.    Cheap,  simple,  effective,  for  all  con- 
ditions of  service  and  adapted  to  all  styles  of  cars  (open  and  closed  front  and  baggage  cars). 

THE  GRAHAM-WOODWARD  EQUIPMENT  CO.,  26  Cortlandt  St.,  NEW  YORK,  N.  Y. 

TLe  Murphy  Car  Wheel  Truing  Machine 

YOU 
NEED  NOT 
BE 

TROUBLED 
WITH 
FLAT 
WHEELS. 

WILL  TRUE  FLAT  WHEELS  WITHOUT  REMOVING 

THEM  FROM  THEIR  POSITION  UNDER  THE  CAR. 

Removes  a  4-inch  flat  and  puts  the  car  on  the  road  again  in  11  to  15  minutes. 
Makes  it  possible  to  get  40,000  to  60,000  miles  of  <i00D  service  out  of  EVERY  car. 

Saves  Track  and  Rolling  Stock  from  the  hammering  and  bumping  of  flat  wheels. 
Is  simple  and  easy  of  operation,  but  of  massive  design  with  nothing  to  get  out  of  order. 

MURPHY  MFG.  CO., 611  Times  Building,  PITTSBURGH,  PA. 
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MACHINED 

CAR  WHEELS 

■•  ••  FOR  •.  •. 

Electric  Service. 

SAFE  AND  DURABLE. 

Our  Machined  WHEELS  are  guar- 

an  teed  true  to  i=64th  of  an  inch. 

Our  AXLES  are  guaranteed  true 

to  3=ioooths  of  an  inch. 

Heat  York  Gar  Wheel  Works 

GENERAL  OFFICES  AND  WORKS,  BUFFALO,  N.  Y. 

New  York  City  Works, 

Corner  West  and  Bank  Streets,  New  York. 

European  Orders  should  be  Addressed  to 

Griffin,  Usines  Metallurgiques,  6  rue  le  Peletier,  Paris, 

Who  are  also  Represented  in  all  the  Principal  European  Countries. 
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Chicago. 

Detroit. 

Denver. 

St.  Paul. 

GRIFFIN  WHEEL  CO., 

Chilled  Iron  Car  Wheels 

of  Every  Description. 

High  Grade  Street 

Car  Wheels  
A  SPECIALTY. 

Hain  Office, 

503  Western  Union  Building,  Chicago. 

WANTED 

Back  numbers  of  the  STREET 

RAILWAY  JOURNAL. 

A  list  of  copies  desired  and  prices 

paid  for  same  will  be  sent  upon 

application  

Street  Railway  Publishing  Co. 

26  Cortlandt  Street,  NEW  ORK. 

•S  \»>  \t>  \t/  \»>  \»  \»/  \»>  vt>  \»/  vl/  \(/  \»/  \»/  \f/  W  W  i1>  \1>  \>/  \>/ 

CHILLED  Cast  Iron  Street  Car  Wheels  of  all 

kinds  and  sizes,  made  only  of  Best  Char- 
coal Iron,  cast  in  contracting  or  Plain 

Chills,  Guaranteed  Perfectly  Round.    .:.    .:.  .:. 

St.  Xouis  Car  Wheel  Co. 

ST.  L.OL7IS,  7VyO. 
w  w         w        \i?    \i?         <i>  w 
|       vt/       II       »      II      «      II       !l      U      II       \l/  II 

ESTABLISHED    1 836. 

Lobdell  Car  Wheel  Co., 

WILMINGTON,   DELAWARE,   U.  S.  A. 

The  Oldest  Car 

Wheel  Establishment 

in  the  Country. 

CAPACITY, 

500  WHEELS 
PER  DAY. 

MANUFACTURERS  OF 
CHILLED  WHEELS 

OF  ALL  SIZES  AND  DESCRIPTION  FOB  ELECTRIC,  CABLE  AND  HORSE  CARS,  Etc. 
Suitable  for  all  kinds  of  rails.  Guaranteed  equal  to  any  others  made. 
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Manufactured  and  Sold 

exclusively  by  ♦♦  ♦♦ 

sSessiohsFodpbtCoput 

BRISTOL,  CONNECTICUT, 

In  the  following  territory: 

NEW  YORK,  (Except  West  of  Syracuse), 
PENNSYLVANIA,  (Except  West  of  Harrislmrg), 
NEW  JERSEY,  DELAWARE,  MARYLAND, 
VIRGINIA  and  the  DISTRICT  OF  COLUMBIA. 

The  Most  Economical  Shoe  in  Use. 
The  Best  Braking  Shoe  in  Use. 

Retards  Without  Gripping  the  Wheel. 
Gives  Greatly  Increased  Wearing  Service. 

Is  made  of  Uniform  and  Good  Metal. 

Especially  Adapted  for  Heavy  Grades. 
Can  be  Applied  to  Any  Make  of  Truck. 

Thousands  of  these  shoes  put  into  service  every  month  on  scores  of  the  Reading 
Electric  Railways  of  the  Country. 

WE  ALSO  HANUFACTURE- 

IRON  CASTINGS  of  all  descriptions  to  order. 

RAILROAD  CASTINGS  a  specialty. 

WATER  WHEEL  GOVERNORS. 

THE 

BIESLEB 

Electro-
 

Mechani
cal 

Governo
r 

Surpasses  all  known 

devices  for  this 

purpose. 

Closer  regulation 

than  before  pos- 
sible. 

The  Stilwell-Bierce  &  Smith-Vaile  Co.,  dayton,  ohio. 
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"TMESER  Wagenradschleifer  kann  ein  Rad  entweder 
unter  dem  Wagen  oder  auf  der  Achse  schleifen. 

Wahrend  er  nicht  im  Gebrauch  is,  wird  er  abwarts  aus 
dem  Wege  geschwungen.  Die  Wagenrader  machen  15 
Touren,  und  die  Schmergelrader  1500  Touren,  beide 
mittels  Motorbetrieb.  Der  Schleifer  ist  selbstthatig 
bearbeitet.  Bewaharteste  Ausfiihrung.  Massiger  Preis. 
Kann  auch  mit  einer  scbweren  Flurgrundlage  geliefert 

werden.    Katalog  "A"  auf  Anfrage  ermittelt.  Adresse: 
HAMPDEN  CORUNDUM  WHEEL  CO., 

Springfield,  Mass.,  Vereinigte  Staaten. 

^^ETTE  meule  pour  roues  de  tramways  peut  repasser 
^-^  les  roues  soit  sous  les  voitures  ou  sur  essieu.  Quand 
elle  n'est  pas  en  usage,  elle  peut  etre  baiss^e  et  enlevee 
hors  du  chemin.  L,es  roues  de  voitures  font  15  tours,  et 
la  meule  a.  £meri  fait  1500  tours,  les  deux  £tant  actionn£es 
par  un  moteur.  Elle  est  alimented  automatiquement. 
Construction  superieure.  Prix  raisonable.  Peut  egale- 
ment  se  livrer  avec  une  base  solide  pour  le  plancher. 

Demander  notre  catalogue  "A."  Adresse: 
HAMPDEN  CORUNDUM  WHEEL  CO., 

Springfield,  Mass.,  Etats  Unis. 

HAflPDEN  CAR  WHEEL  GRINDER 

Hampden  Corundum  Wheel  Co.  Springfield,  Mass.,  U.  S.  A. 

"PSA  muela  para  ruedas  de  tranvias  puede  afilar  ruedas, 
1  sea  baj6  los  coches  6  sobre  los  ejes.  Cuando  no  es  en 

uso,  puede  ser  girada  de  modo  que  no  impide  el  trabajo. 
Las  ruedas  de  coches  hacen  15  giraciones,  y  las  ruedas 
de  emeri  1500  giraciones,  ambas  accionadas  por  medio  de 
un  motor.  Son  alimentadas  automaticamente.  Construc- 
ci6n  de  primer  orden.  Precio  razonable.  Puede  ser 
construida  igualmente  con  un  soporte  de  suelo  de  gran 

solidez.    Catilogo  "A"  remitido  k  petici6n.  Direcci6n: 
HAMPDEN  CORUNDUM  WHEEL  CO., 

Springfield,  Mass.,  Estados  Unidos. 

'T'HIS  car  wheel  grinder  grinds  car  wheels  either  un- 
*  der  the  cars  or  when  on  an  axle.  When  not  in 

use  it  swings  down  out  of  the  way.  The  car  wheels  run 
at  15  revolutions,  and  the  emery  wheel  runs  at  1500  rev- 

olutions, both  being  driven  by  a  motor.  Has  automatic 
feeds;  highest  workmanship;  reasonable  price.  Fur- 

nished also  on  heavy  base  for  floor.  Send  for  Catalogue "A."  Address 

HAMPDEN  CORUNDUM  WHEEL  CO., 

Springfield,  Mass.,  U,  S.  A. 
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ftbere  is  ©nip  ©ne 

fl&agnesia  Sectional  Covering, 

"Containing  85%  Carb.  flDaoneeia." 
SPECIFY  "  K.  &  M."  MAGNESIA,  OR  AS  ABOVE. 

'ISST   "Robert  a.  Ikeasbep.  5^yroernkst- 

I 

THE  DUVAL  METALLIC  PACKING 

For  High  Pressure  Work,  Both  Steam  and  Hydraulic. 

Seven  years'  continuous  service  on  one  engine  without  renewal  or  attention. 
 WRITE  FOR  ESTIMATES.  

DUVAL  METALLIC   PACKING  COMPANY, 

126  LIBERTY  STREET,  NEW  YORK. 

CAR  SHOP  WOOD  TOOLS. 

♦♦♦♦♦♦♦♦ 

Over  75  per  cent,  of  the  Wood  Work= 
ing  Machinery  used  in  the  car  shops  of 

this  country  is  of  our  manufacture.  Per- 
mit us  to  figure  with  you,  when  in  need  of 

such  machinery,  and  the  percentage  will 
be  increased. 

♦♦♦♦♦♦♦♦ 

J.  A.  Fay  &  Co., 

No.  2%  SELF  FEEDING  RIPPING  SAW. 
Parallel  Raising  Table. 

Adjustable  Locking  Gauge. 

No.  3^  TENONER. 
Upper  and  Lower  Copes. Sliding  Carriage. 

542  to  562  West  Front  St., 

CINCINNATI,  OHIO,  U.  S.  A. 

Alfred  Box  &  Co. 

BUILDERS 
— OF — 

PHILADELPHIA,  PA. 

STANDARD  AND  SPECIAL  CRANES 

Of  all  Descriptions,  Double  Screw  Hoists,  etc. 

700  Cranes  and  30,000  Hoists 

-IN  USE.- 

Radial  Arm, 
Hoist  and 
Traveler 

Can  sweep  a  circle 
40  ft.  in  diameter. 
Hence  its  value  for 
Power  Houses,  '&c. 

Edwin  Harrington 

Son  &  Co.,  me. 
1513   PENNA.  AVENUE, 

PHILADELPHIA,  PA.,  U.S.A. 

Electric  Hoists, 
Geared  Travelers, 

Turn  Tables 
and  Switches, 

flodern  Machine  Tools. 

SEND  FOB  ESTIMATES. 
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A  New  Leaf 

A  BRIGHT  ERA. 

Reflection  and  comparison  prove  97* s  dealings 
with  the 

Central  Electric  Company 

to  have  been  highly  satisfactory. 

Wishing  you  the  Compliments  of  the  Season,  we 

offer  you  our  services  and  high  grade  materials 

to  aid  in  making  prosperous  the  year  98. 

Central  Electric  Cohpany, 

GEO.  A.  McKINLOCK,  Prest. 
CHARLES  E.  BROWN,  Secy. 
S.  R.  FRAZIER,  Treas. 

i73=,75  Adams  Street, 

CHICAGO. 

STORED -STEAM  MOTORS 

The 

attention 
of 

Steam 

Roads 
is 

especially 
called 

to  this 

System 
for  their 

Short 

Branches. 

FOR   STREET  RHILMHYS, 

(DODGE    SYSTEM. ) 

Double  Truck  Kinetic  Motor  Car  under  construction  for  the  Detroit  &  River  St.  Clair  Railway  Co. 
Length  overall,  45  feet.    Seating  capacity,  60.    Diameter  of  drivers  (8),  38  inches. 

Four  8x12  inch  cylinders.    Speed,  35  miles  per  hour. 

WRITE   FOR   DESCRIPTIVE  CIRCULAR. 

NO  NOISE! 

No  Smoke, 
No  Steam, 

No  Cinders  nor 

Sparks  Visible ! 

No  Costly  Power 
House. 

No  Costly  Sub- structure nor 

Overhead  Con- struction. 

No  Reconversion 
Losses. 

Each  Motor  Self- contained  Power. 

KINETIC  POWER  COMPANY, 

GENERAL  OFFICES:  622  LORD'S  COURT  BUILDING, 

37   WILLIAM  STREET  and  40  EXCHANGE  PLACE, 

CABLE  ADDRESS,  "KINETIC,  NEW  YORK.' NEW  YORK. 
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POWER  GENERATORS 

THE 

w  Keystone  Electric  Company 

ERIE,  PENNA., 

FURNISHES  POWER  GENERATORS  FOR  STREET  RAILWAYS 

IN  CLASSES  C  AND  D. 

CLASS  C:  BELTED  MULTIPOLAR  MACHINES  IN  CAPACITIES  DP  TO  400  H.  P, 

CLASS  D :  DIRECT  CONNECTED  MACHINES  IN  CAPACITIES  UP  TO  275  H.  P. 

STREET  RAILWAY^  GENERATORS  OF  200  H.  P.  EACH. 

§  HIGH  ECONOMY, 

COOL  RUNNING, 

SIMPLICITY  OF  DESIGN, 

DURABILITY. 

CORRESPONDENCE  SOLICITED. 

KEYSTONE  ELECTRIC  COMPANY, 

ERIE,  PENNA., 

MARQUETTE  BUILDING,  CHICAGO.  41  FEDERAL  STREET,  BOSTON. 
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ift* 
The  Siemens  &  Halske  Eleetrie  Go. 

OF  KMERICH. 

Will  Install  Three  1,500  K.  W.  Generators  for  the 

Union  Consolidated  Elevated  Railroad  Company  of  Chicago. 

Armature  of  Siemens  &  Halske  1,500  K.  W.  Generator. 

GENERAL  OFFICES: 

Monadnock  Block, CHICAGO. 

* 

•0* 
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THE  NEW      PAII  WAV  MOTORS 
Manufactured  by 

The  Steel  Motor  Company 

JOHNSTOWN,  PENNA., 

Have  proved  in  Service  to  be  Superior  to  all  others. 

30  H.  P.  MOTOR,  1200  POUNDS. 

J  Cbe  motor  weighs 

1200  pounds  and  has: 

Mechanical  Strength. 

Interchangeable  Parts. 

Minimum  Number  of  Parts. 

Laminated  Pole  Pieces. 

Four  Interchangeable  Field  Coils. 

Interchangeable  Brush  Holders. 

Extra  Large  Bearings. 

the  Mature 

Is  Small  in  Diameter. 

Is  Ventilated. 

Has  Small  Number  of  Slots. 

OUR 

JYIotore 

Will  EARN  Money  for  the  PURCHASERS,  and  Represent 
the  Highest  Attainment  yet  Reached  in  the  Reduction 
of  Operating  and  Maintenance  Expense. 

General  Sales  Office,  Cuyahoga  Building,  Cleveland,  O. 

Eastern  Representatives:  »  General  European  Representatives: 

EDGAR  C.  MOXHAM  &  CO.,  £1\      WANDRUSZKA   &  CO., 

8O  William  Street,  New  York.  Askanischer  Platz,  Berlin,  S.  W. 
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Alternating  Current  Apparatus. 

For  long  distance  transmission  of  power  for  railway  purposes  an  alternate  system  is 
conceded  to  be  superior  engineering,  even  when  the  old  established  forms  of  alternating  current 
machinery  are  employed.  The  Walker  Company  have  long  been  urged  by  pleased  purchasers 
of  their  direct  current  machines  to  enter  the  alternate  current  field.  They  have  done  so,  and 
results  have  exceeded  those  of  any  other  manufacturing  concern. 

Here  are  some  of  the  reasons  why  Walker  alternate  current  machinery  is  preferable  for 

railway  work. 
AT   THE   STATION-   — 

1 .  An  alternator  with  but  one  field  coil,  which  requires  less  exciting  current  than  any 
other  machine  of  equal  capacity. 

2.  A  machine  with  a  rotating  member  as  durable  and  as  capable  of  withstanding  abuse 
as  an  ordinary  cast  iron  flywheel. 

3.  A  machine  with  a  stationary  armature,  the  coils  of  which  can  be  insulated  to  with- 
stand any  line  voltage.  Each  coil  is  separately  removable  without  disturbing  the  other.  The 

insulation  of  this  armature  is  as  durable  as  that  of  a  transformer. 

4.  A  machine  which  generates  the  full  line  pressure.  No  step-up  transformers  are 
necessary.  This  makes  a  Walker  alternate  current  installation  for  power  transmission  cost  $15 
less  per  K.  W.  than  that  of  a  competitor,  and  a  reduction  of  2  or  3  %  in  the  subsequent  coal  bills. 

AT   THE  SUBSTATION. 

1 .  A  rotary  transformer  with  all  the  advantages  of  the  Walker  direct  current  machine, 
which  has  now  become  to  be  generally  preferred.  The  straight  out  protected  winding,  the  one 
piece  convenient  brush  holder,  the  sparkless  operation,  accentuated  to  even  a  higher  degree  than 
in  the  direct  current  machine,  if  that  were  possible,  are  all  here. 

A  Walker  installation  is  made  by  a  company  of  sterling  responsibility.  It  cannot 
afford  to  compromise  its  high  reputation. 

The  Walker  alternators  are  made  in  sizes  from  25  to  1600  K.  W.  The  largest  size 

that  a  company  manufactures  is  a  measure  of  its  responsibility.  No  company  builds  larger 
standard  sizes  than  these. 

WALKER  COMPANY, 

riain  Office,   -   CLEVELAND,  O.  f  SSSE^KTSl?^ 
General  Sales  Offces,  No.  1  NASSAU  STREET,  N.  Y.  CITY. 
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In  the  design  of  switch  boards  the  Walker  Company  has  taken  great  pains.  It  now 
devotes  a  skilled  force  of  engineers  and  a  large  factory  department  to  producing  and  perfecting 
this  important  station  accessory.  The  accompanying  cuts  show  our  railway  switch  board,  a 
standardized  product.  Simplicity  obtains  both  in  front  and  behind  these  boards.  Single  pole 

switch  control  admits  of  any  method  of  manipulating  the  generators.  A  panel  system  is 
adopted  by  which  the  board  may  be  inclosed  at  pleasure  without  marring  its  symmetry.  For 
excellence  of  workmanship  it  is  sufficient  to  say  it  is  of  Walker  make. 
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WALKER  COflPANY, 

Main  Office,    =    CLEVELAND,  O.  f  ^actfory  *0'    cTleve'and-  °^io- '  I  Factory  No.  2,  New  Haven,  Conn. 
General  Sales  Offices,  No.  1.  NASSAU  STREET,  N.  Y.  CITY. 
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mumti MM 4* 

General  electric  Company, 

Schenectady,  n.  V. 

Belt 

Driven 

Railway 

Generators 

FRAME 

Cast  steel  of  highest 
magnetic  efficiency. 

POLES  and  POLE  PIECES 
Cast  steel,  in  one  piece, 
Easily  removable. 

FIELD  COILS 

Series  winding  and 

shunt  winding  en- 
tirely independent. 

Easily  accessible. 

ARMATURE 

Perfectly  insulated, 

ventilated  and  pro- 
tected. 

BEARINGS Extra  long. 

Self-aligningjand  self- 
oiling. 

M„  P.  6-1 10-600  General  Electric  Co.  Belt  Driven  Railway  Generator. 

Denver,  Colo.,  July  26,  1897. 
General  Electric  Co.,  Denver,  Colo. 

Gentlemen: — We  take  pleasure  in  stating  that  the  two  M.  P.  6-J 10-600  generators  furnished  by 
your  company  last  January  have  been  running  steadily  22  hours  per  day  since  they  were  installed,  and 
have  given  the  most  perfect  satisfaction  in  all  respects. 

They  run  cool  and  absolutely  sparkless  under  all  variations  of  load,  which  are  quite  severe  in  our 
service,  as  we  have  a  number  of  electric  elevators  and  hoists  and  other  motors  on  intermittent  service.  In 
fact,  we  cannot  recommend  these  machines  too  highly.         Yours  truly, 

THE  DENVER  CONSOLIDATED  ELECTRIC  CO., 
By  Wm.  J.  Barker,  Superintendent. 

general  Electric  Company, 

Main  Office,  SCHENECTADY,  N.  Y. 
SALES   OFFICES : 

Philadelphia,  Pa.  New  Orleans,  La.  Chicago,  111.  Helena,  Mont. 
Baltimore,  Md.  Cincinnati,  Ohio.  Detroit,  Mich.  Minneapolis,  Minn. 
Pittsburgh,  Pa.  Columbus,  Ohio.  St.  Louis,  Mo.  Denver,  Colo. 
Atlanta.  Ga.  Nashville,  Tenn.  Dallas,  Tex.  San  Francisco,  Cal. 

Portland,  Ore. 
For  Canada,  address  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Canada. 

For  all  business  outside  of  the  United  States  and  Canada  :    Foreign  Dept.,  Schenectady,  N.  Y.,  and  44  Broad  St.,  N.  Y. 

Boston,  Mass. 
New  York,  N.  Y. 
Syracuse,  N.  Y. 
Buffalo,  N.  Y. 

mmmiM^wimniMtMiimnMwnnnuiiwiiMp»imnimi Mnumi  
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News  Notes 

Adrian,  Mich. — The  Adrian  Street  Railway  was  sold  recently 
by  Commissioner  L.  B.  Robertson  to  A.  P.  Soiithworth  for  $1,200. 

Asbury  Park,  N.  J. — The  Atlantic  Coast  Electric  Railroad 
Company,  through  its  president,  George  B.  M.  Harvey,  has  purchased 
the  Asbury  Park  &  Belmar  Street  Railway  Company's  road,  which 
has  been  in  a  receiver's  hands.  Col.  Harvey  purchased  the  first 
mortgage  bonds  of  the  company,  aggregating  $100,000,  and  $75,000 
of  the  stock.  The  second  mortgage  bondholders,  thereupon  sold 
their  holdings,  aggregating  $50,  000,  and  the  transfer  was  effected. 

Baltimore,  Md. — In  accordance  with  the  plan  of  re-organiza- 
tion of  the  Columbia  &  Maryland  Railway  Company,  Nicholas  P. 

Bond,  president  of  the  Baltimore  Security  &  Trading  Company, 
which  was  incorporated  for  the  purpose  of  acquiring  the  railway, 
has  been  appointed  receiver  for  it.  Suit  was  also  instituted  to  fore- 

close the  two  mortgages  on  the  railway. 
Thk  directors  of  the  Baltimore  Consolidated  Railway  Company 

have  declared  a  dividend  of  2  per  cent  on  the  capital  stock,  payable 
out  of  the  earnings  for  the  past  six  months. 

Boston,  Mass. — Kidder,  Peabody  &  Company,  of  Boston,  and 
J.  P.  Morgan  &  Company,  of  New  York,  have  issued  a  circular  to 
the  stockholders  of  the  West  End  Street  Railway,  of  Boston,  offering 
in  behalf  of  an  underwriting  syndicate  the  entire  $10,000,000  capital 
stock  of  the  Boston  Elevated  Railroad  Company  at  $104.25  premium, 
representing  the  actual  cost  to  the  firms  over  and  above  the  par  value. 

Brantford,  Can. — The  Canadian  General  Electric  Company  has 
made  application  for  the  appointment  of  a  receiver  for  the  Brantford 
Street  Railway  Company. 

Brockton,  Mass. — The  directors  of  the  Brockton  Street  Rail, 
way  Company  have  declared  a  quarterly  dividend  of  i}4  per  cent. 

Charleston,  S.  C. — Sperry,  Jones  &  Company,  of  Baltimore, 
have  concluded  the  purchase  of  the  first  mortgage  bonds  of  the 
Charleston  City  Railway  Company.  It  is  understood  that  R.  B. 
Sperry  and  Charles  R.  Spence,  vice-president  of  the  Mercantile 
Trust  Company,  of  Baltimore,  will  enter  the  board  of  directors  of 
the  railway  company. 

Clarksburg,  W.  Va. — The  Sistersville  &  Salem  Railroad  Com- 
pany has  been  incorporated  with  a  capital  stock  of  $500,000,  to  build 

an  electric  railway  from  Sistersville,  on  the  Ohio  River,  to  Salem, 
Harrison  County,  by  way  of  Middlebourne.  The  road  is  to  be  built 
through  the  richest  part  of  the  West  Virginia  oil  fields,  and  will 
touch  seven  prosperous  towns.  It  is  stated  that  Marcus  Pulaski,  of 
Chicago,  and  the  Standard  Oil  Company  are  interested  in  the  road. 

Cleveland,  O. — The  Cleveland,  Painesville  &  Eastern  Railroad 
Company  has  filed  a  mortgage  to  the  Cleveland  Trust  Company, 
and  the  State  Trust  Company,  of  New  York,  for  $500,000  to  cover 
an  issue  of  bonds. 

East  St.  Louis,  111. — At  a  recent  meeting  of  the  directors  of 
the  St.  Louis  &  Belleville  Railway  Company  it  was  decided  to  in- 

crease the  capital  stock  of  the  company  from  $50,000  to  $500,000. 
All  the  grading  for  the  road  between  Winstanley  Park  and  the  bluffs 
will  be  completed  by  Jan.  15,  and  the  road  is  expected  to  be  in  oper- 

ation by  June  1.  The  Winstanley  Park  ordinance,  giving  the  rail- 
way the  right  to  run  its  cars  through  the  village,  was  accepted. 

Elkton,  Md. — At  a  recent  meeting  of  the  stockholders  and  direct- 
ors of  the  Cherry  Hill,  Elkton  &  Chesapeake  City  Electric  Railroad 

Company,  the  secretary  was  directed  to  prepare  a  bill  to  be  presented 
to  the  coming  Legislature  asking  for  the  transfer  of  the  $58,000 
now  standing  \  -i  the  name  of  the  Elkton  &  Southern  Railroad  Com- 

pany to  the  Cherry  Hill,  Elkton  &  Chesapeake  City  Electric  Rail- 
road Company.  A  communication  was  received  Irom  New  York 

capitalists  offering  to  furnish  capital  for  the  construction  of  the  road, 
and  after  the  first  of  the  year  steps  will  be  taken  to  procure  the  right 
of  way.  The  company's  charter  gives  the  right  to  construct  an  elec- tric railway  from  the  Pennsylvania  state  line  to  the  Sassafras  River. 

Greensburg,  Pa. — The  Greensburg  &  Mt.  Pleasant  Street  Rail- 
way Company  has  elected  the  following  officers:  W.  F.  Sadler,  pres- 

ident; W.  F.  Thompson,  secretary  and  treasurer,  and  W.  F.  Sadler, 
Jr.,  superintendent. 

Hamburg,  N.  Y. — At  a  recent  meeting  of  the  directors  of  the 
Buffalo,  Hamburg  &  Aurora  Electric  Railway  Company,  which  pro- 

poses building  an  electric  railway  from  Buffalo  to  Hamburg,  it  was 
decided  to  go  on  with  the  construction  of  the  new  road.  Bids  will 
be  advertised  for  shortly,  and  it  is  probable  that  the  contract  for  the 
work  will  be  let  not  later  than  Feb.  1.  The  power  house  will  be  lo. 
cated  at  Hamburg  and  contain  three  engines  and  boilers  of  100  h.  p. 

Hamilton,  O.—  The  Cincinnati  &  Hamilton  Electric  Street  Rail- 
way Company  has  secured  a  franchise  from  the  corporation  of  Mt. 

Healthy,  obtained  the  necessary  consents  from  property  owners  on 
both  sides  of  the  turnpike  between  Hamilton  and  College  Hill,  and 
has  also  received  subscriptions  amounting  to  about  $4000  from 
various  farmers  along  the  line.  It  is  estimated  that  it  will  cost 
about  $60,000  to  build  the  road,  erect  power  plants  and  purchase  the 
necessary  machinery,  not  including  wires,  poles  and  cars.  Peter 
Schwab,  of  Hamilton,  is  one  of  the  promoters  of  the  enterprise. 

Hannibal,  Mo. — The  Hannibal,  Palmyra  &  Suburban  Traction 
Company  is  about  to  be  incorporated.  D.  Thomson,  W.  I.  Dairs, 
A.  Van  Enercooven,  G.  W.  Thomson  and  P.  Swervtz  are  interested. 

I 

tLfhg...
 

not  increase  your 

dividends  by  using 

Servis 

Tie  Plate? 

THE 

,£^50,000,000 
IN  USE. 

Doubles  the  life  of  Tie. 

The 

Q&CCo.
 

700=709  Western  Union  Building, 

CHICAGO,  ILL. 

Branch  Offices  : 

%    100  Brondway,  NEW  YORK. 
109  Endicott  Arcade,  ST.  PAUL. 

17  Place  d'Armes  Hill,  MONTREAL. 
537  Mission  St.,  SAN  FRANCISCO. 
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The  Hannibal  Railway  has  been  sold  under  a  deed  of  trust  to 
John  H.  Garth,  for  $13,500. 

Hartford,  Conn. — At  a  recent  meeting  of  the  stockholders  and 
directors  of  the  Hartford  Street  Railway  Company  and  the  East 
Hartford  &  Glastonbury  Horse  Railroad  Company,  the  former  com- 

pany secured  a  thirty  years'  lease  of  the  line  operated  by  the  latter 
company,  and  voted  to  increase  its  capital  stock  from  $200,000  to 
$1, 000,000. 

Hoboken,  N.  Y. — On  application  of  William  B.  Gourley,  rep- 
resenting the  Mercantile  Trust  Company,  of  New  York,  which  holds 

a  mortgage  of  $3,500,000  on  the  property  of  the  New  Jersey  Electric 
Railway  Company,  John  C.  Heins  was  appointed  as  receiver  for  the 
company  by  Judge  Kirkpatrick  on  Dec.  15.  The  company's  line runs  between  Paterson  and  Hoboken. 

Lansing,  Mich.- -At  a  recent  meeting  of  those  interested  in 
the  proposed  electric  railway  from   Lansing  extending  through 

Frank  R.  Ford, 
Geo.  W.  Bacon. 
Geo.  H.  Davis. 

New  Orleans  Office. Morris  Building. 

jfotb,  Bacon  &  2Davis, 

Engineers, 

St.  Paul  Building, 
220  Broadway, 
New  York. 

BLOOD  &  HALE, 

CONSULTING    AND    DESIGNING  ENGINEERS. 

Experts  on  Elevated  and  Heavy  Electric  Traction.  Complete 
designs  furnished  for  electrical  and  mechanical 

apparatus. 
PLANS  AND  SPECIFICATIONS  FURNISHED  FOR  POWER  PLANTS. 

EQUITABLE  BUILDING,  BOSTON. 

Geo.  E.  Fisher,  Pres.  and  Treas. 
E.  N.  Chase,  V.  P.  and  Supt. O.  D.  Chase,  Sec.'y  and Chief  Engineering  Dept. 

Chase  Construction  Company, 

CONSTRUCTING  ENGINEERS, 

Electric  Railway,  Electric  Lighting,  Water  Works 
and  Steam  Power  Plants. 

Suite  1 113  Majestic  Building:,     J>      J>     Detroit,  Mich. 

XVJVI.  I*.  CRAIG, 

GENERAL  CONTRACTOR, 

Grading,  Paving,  Sewer  Building,  Curb  and  Gutter  Flagging,  etc. 
Furnishing  and  setting  up  all  sizes,  Wooden  Poles,  for  Electric  tight, 

Trolley,  Telephone,  etc. 
STREET    RAILWAY    BUILDING   A  SPECIALTY. 

Material  Furnished.   Estimates  Given.  35  Tears'  Practical  Experience. 
Office  and  Residence:  22  Burnett  St.,      East  Orange,  N.  J. 

E.  E.  NAUGLE. W.  H.  HOLCOMB. A.  P.  HOPKINS. 

NAUGLE,  HOLCOMB  &,  CO. 

CONTRACTORS 

Electric  Street  Railways,  Railway  Ties,  Telegraph  Poles,  Paving 
Operating  Suburban  Railroad. 

355  Dearborn  Street, 
CHICAGO. Geo.  Weston, 

Manager  Construction  Dept. 

REED  &  McKIBBIN, 

30  Broad  St.,  New  York. 

ELECTRIC  RAILWAY 

Construction  and  Equipment. 

PROJECTED  RAILWAYS  FINANCED. 

St.  Johns  and  Maple  Rapids  to  St.  Louis,  a  considerable  sum  of  the 
capital  stock  was  subscribed,  the  articles  of  incorporation  filed  with 
the  Secretary  of  State  and  the  franchise  fee  of  $125  paid.  The  fol- 

lowing officers  were  elected:  president,  M.  V.  Montgomery,  of  Lans- 
ing; vice-president,  Isaac  Hewitt,  of  Maple  Rapids;  treasurer,  A.  B. 

Darragh,  of  St.  Louis;  secretary,  F.  L.  Dodge,  of  Lansing.  The  dir- 
ectors are  A.  B.  Darragh,  Isaac  Hewitt,  George  P.  Stone,  Ithaca; 

Jacob  Stahl,  M.  V.  Montgomery  and  F.  L.  Dodge,  Lansing.  It  is 
proposed  to  push  the  construction  of  the  road  as  rapidly  as  possible. 

Lewiston,  Me. — The  syndicate  which  purchased  the  Lewiston 
&  Auburn  Horse  Railroad,  has  organized  by  electing  M.  G.  Shaw, 
of  Bath,  president,  A.  F.  Gerald,  of  Fairfield,  vice-president  and 
general  manager,  and  I.  C.  Libby,  of  Waterville.  treasurer. 

Lincoln,  Neb. — The  Lincoln  Street  Railway  system  has  been 
sold  under  foreclosure,  and  was  bid  in  by  first  and  second  mortgage 
bondholders,  represented  by  the  New  York  Security  &  Trust  Com- 

pany and  the  New  York  Guarantee  &  Indemnity  Company,  the 
price  paid  being  $60,500,  subject  to  paying  taxes  of  not  less  than 

$40,000. 

CULLEN,  WM.  A. 
GENERAL  CONTRACTOR, 

Steam  and  Street  Railways.   Electric  Track  and  Overhead  Construction 
A  Specialty. 

837  BROAD  STREET,  NEWARK,  N.  J. 

pEPPER  &  REGISTER, General  Contractors. 
Electric  Street  Railways  a  specialty 

1414  South  Penn  Square,  PHILADELPHIA,  PA. 

£AXTON,  E., 
CABLE  AND   ELECTRIC  RAILWAY 

CONTRACTOR, 
WASHINGTON.  D.  C. See  page  77. 

gHEAFF  &  JAASTAD, ENGINEERS, 

85  WATER  ST., BOSTON,  MASS. 

W.  A.  SHETBURST. RODNEY  D.  ALLEN. CHETHURST  &  ALLEN, 
Electrical  Engineers  and  Contractors, 

Complete  Electric  Light  and  Power  Installations.    Electric  Railway  Work A  Specialty. 
Betz  Building,  PHILADELPHIA,  PA. 

Long  Distance  Telephone  Connection  No.  3931. 

F.  W.  DARLINGTON, 
Consulting  Engineer, 

111  Broadway,  New  York.  907  Drexel  Bldg.,  Philadelphia,  Pa. 
Estimates,  Plans,  Specifications  and  Superintendence. 

Electric  Railways,  Electric  Power,  Electric  Light,  Steam  Plants, 
Electric  Illuminated  Fountains. 

WM  S  TURNFR   M  S  Mem- Am- Inst- Elect- Engrs- 
VVJV1.  l  VJlVni^lVj   m.  Consulting  and  Constructing 

Electrical  Railway 
Construction  and 

Equipment. 

pLECTPICAL  ENGINEER, 
1  Nassau  St.,  cor.  Wall,  New  York. 

r.  H.  PIERCE 
C.  F.  FOSTER R.  E.  RICHARDSON S.  G.  NEILER P.  T.  POTTER 

PIERCE  &   RICHARDSON,  Engineers, 
1405-1412  Manhattan  Building, 

Telephone,  Harrison  592.  315  Dearborn  St.,  CHICAGO,  ILL. 

FREDERICK  SARGENT. A.  D.  LUNDY. MARTIN  J.  INSULL 

SARGENT  &  LUNDY, 
ENGINEERS, 

13  and  15  nonadnock  Block,       -       -       CHICAGO,  ILL. 
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The  Lincoln  Traction  Company  has  been  incorporated  with  a 
capital  stock  of  $1,065,000,  and  is  composed  of  Eastern  capitalists 
who  bought  the  Lincoln  Street  Railway  system. 

Parkersburg,  W.  Va. — The  Parkersburg  City  &  Suburban 
Klectric  Railway  Company  has  been  organized  with  a  capital  of 
$300,000  to  build  an  electric  railway  6^  miles  in  length  in  Parkers- 

burg. James  M.  Jackson,  W.  W.  Van  Winkle  and  J.  N.  Camden, 
of  Parkersburg,  are  interested.  Brown  &  Hazlett,  of  Wheeling,  are 
engineers  of  the  company. 

Perth  Amboy.  N.  J. — The  Perth  Amboy  &  Sewaren  Electric 
Street  Railway  Company  has  been  incorporated  with  a  capital  stock 
of  $25,000,  by  W.  Boynton,  of  Woodbridge;  Henry  Maurer  and 
Robert  W.  de  Forest,  of  New  York;  John  PfiefTer,  Jr.,  C.  Whitman 
Boynton,  Jr.,  Garret  Brodhead  and  Patrick  Comery,  of  Perth 
Amboy,  to  build  an  electric  railway  in  Perth  Amboy. 

Pittsburgh,  Pa. — George  B.  Hill  &  Company  have  succeeded 
in  securing  the  money  for  $1,000,000  of  subscriptions  to  the  common 
and  preferred  stock  of  the  United  Traction  Company,  which  com- 

pletes the  transaction  whereby  the  United  Traction  Company  se- 

LEMUEL  W.  SERRELL,  M.  E., 

CONTRACTING  ENCINEER. 

GENERAL  STREET  RAILWAY  CONTRACTOR, 

ROADS  BUILT  READY  TO  OPERATE. 

FIDELITY  &  CASUALTY  BLDG.,      99  CEDAR  ST.,  NEW  YORK, 

J.  G.  WHITE  &  COMPANY, 
INCORPORATED, 

Engineers, 

Contractors. 

29  BROADWAY, NEW  YORK,  N.  Y. 

Baltimore  Office,  Equitable  Building. 

J.  F.  Macartney,  E.  E. Joseph  A.  McElroy,  M.  E. 

Macartney,  McElroy  &  Co. 

Consulting  Engineers 
Power  Stations      and  Contractors  :  :  : 

Truck 
Line  1312    HAVEMEYER  BUILDING, 

New  York. 

Surveys 
Reports Estimates 

International  Construction  Co. 

 CONTRACTORS  FOR  

Electric  Light,  Power  and  Railway  Plants 

and  Kinetic  Motor  Roads. 

Bonds  Negotiated.  Roads  Financed. 

Rooms  1  to  10,       92  GRISWOLD  ST.,  DETROIT,  MICH. 

PERCY  S.  HILDRETH. ALFRED  UEBMANN. 

R.  W.  Hildreth  *  Co. 2 
CONTRACTING  ENGINEERS, 

ELECTRIC  AND  STEAM  RAILWAYS, 

BRIDGES,  BUILDINGS,  ETC. 

50  BROADWAY,  NEW  YOK  K. 

cures  control  of  the  North  Side  Traction  Company,  the  Second 
Avenue  Traction  Company,  the  Pleasant  Valley  Traction  Company 
and  the  Pittsburgh,  Allegheny  &  Manchester  Traction  Company, 
this  perfecting  its  organization. 

Alex.  Brown  &  Sons,  of  Baltimore,  and  N.  Holmes  &  Sous,  of 
Pittsburgh,  offer  for  subscription  at  $40  per  share,  an  issue  of  60,000 
shares  of  the  United  Traction  Company,  5  per  cent  cumulative  pre- 

ferred stock,  being  the  total  amount  of  said  stock,  par  value  being 
$50  per  share,  yielding  to  investors  at  the  price  offered  a  net  income 
of  6%  per  cent. 

The  United  Traction  Company  has  declared  a  semi-annual 
dividend  of  2)4  per  cent  on  the  preferred  stock. 

Staten  Island,  N.  Y. — By  the  sale  of  the  mortgages  on  the 
stocks  and  bonds  of  the  Staten  Island  Electric  Railroad  Company 

IHLCROSS  OIL  FILTER! 

Actually  reduces  oil  bills  z>o%  or  more.  Sent  on  approval. 
Capacities  ranging  from  3  to  1 20  gals,  per  day.  Used  in  J 
1  3  countries.    It  is  specially  adapted  to  Electric  Light . 
and  Power  Plants.  Correspondence  invited.  Our  spec- 

ialty is  Oil  Filters,  of  which  we  are  the  largest  manufac-  ^ 
turers  in  the  world.  Established  seven  successful  years.  * 
The  BURT  MANUFACTURING  CO.,  Akron,  0.,  U.  S.  A'f 

H.  GORE  &  CO., 

Payers  and  Street  Railway  Contractors 

54  Kilby  Street, Boston. 
O.  J.  GORE, F.  S.  GORE, 
A.  D.  GORE, 
J.  T.  GORE, 

ESTIMATES  FURNISHED. 

CONNECTED   BY  TELEPHONE. 

Railway  Car  Painting. 

"  WEAVER'S  RAPID  SYSTEM." 
Durability;  Brilliancy;  Economy. 

References  to  present  contracts  covering  sixteen  years. 

JOHN  C.  WEAVER,  Contractor, 

P.  0.  address  1687  Washington  Ave.,  New  York. 

DIXON'S Graphited 
 
Wood  Grease 

FOR  TROLLEY  CAR  CEARS. 

Absolutely  prevents  noise  and  does  not  ooze  out  of  gear  case. 
"  Lasts  three  times  as  long  as  any  other  lubricant." 

JOSEPH  DIXON  CRUCIBLE  CO.,  Jersey  City,  N.  j. 

The 

J- 

CONTINENTAL  /"*oMPANY 

0N5TRUCTI0N  
' A  Builder  and  Promoter  of 

..  Electric  Railways  .. 

Would  like  to  hear  from  cities  and  towns  in  any  section  of  the 
United  States  (where  conditions  are  favorable),  which  desire  a  first- 
class  modern  Electric  Railway.  The  Company  will  also  purchase 
Franchises  or  Charters  for  Electric  Railways  from  parties  holding 
the  same,  or  will  finance,  construct  and  equip.    Address  the 

CONTINENTAL  CONSTRUCTION  CO. 

Box  1157.  BOSTON,  HASS. 
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recently  to  the  New  York  &  Staten  Island  Electric  Company,  the 
latter  company  now  owns  and  will  operate  both  companies.  The 
mortgages  on  the  stocks  and  bonds  sold  amounted  to  $1,245,000  out 
of  a  total  of  $1,250,000. 

St.  Louis,  Mo. — Application  has  been  made  for  the  removal  of 
Charles  Green  as  receiver  of  the  People's  Railroad. 

Topeka,  Kan. — A  charter  for  the  Kansas  City,  Lawrence  & 
Topeka  Electrical  Railway  &  Power  Company  was  filed  on  Dec.  23, 
the  capital  being  placed  at  $3,000,000.  It  is  the  intention  of  the 
company  to  construct  an  electric  line  between  Kansas  City  and 
Topeka,  and  to  do  a  freight  and  passenger  business.  The  incorpora- 

tors intend  using  water  power  from  two  dams,  one  at  Lawrence  and 
one  near  Holliday,  to  generate  the  electricity. 

Webster,  Mass. — The  subscribers  to  the  stock  of  the  Webster 
&  Dudley  Street  Railway  Company  have  published  their  intention 
to  form  a  corporation  with  a  capital  stock  of  $50,000  with  a  tem- 

porary board  of  directors,  composed  of  Edgar  S.  Hill,  John  Flint, 
Cyprien  Dandurand,  George  R.  Marble,  Lyman  R.  Eddy,  Oscar 
Shumway  and  Charles  Haggerty. 

Zanesville,  O. — At  a  recent  meeting  of  the  creditors  and  stock- 
holders of  the  Zanesville  Railway  &  Electric  Company  it  was  de- 

cided to  terminate  the  receivership  of  the  company  held  by  William 
Christie. 

Lincoln  Park,  Chicago 

One  of  the  beauty  spots  of  Chicago,  is  described  in  a  most  beau- 
tifully illustrated  book,  of  96  pages,  now  being  distributed  by  the 

Chicago,  Milwaukee  &  St.  Paul  Railway  Company.  It  is  full  of  the 
finest  half-tone  pictures  of  one  of  Creation's  most  charming  places of  resort  for  citizens  of  the  Great  Republic.  Everyone  who  has 
ever  visited  the  park  will  appreciate  the  souvenir,  and  for  those  who 
have  not  it  will  be  a  revelation  of  what  is  to  be  seen  in  Chicago.  It 
can  only  be  procured  by  enclosing  twenty-five  (25)  cents  in  coin  or 
postage  stamps,  to  Geo.  H.  Heafford,  general  passenger  agent,  410 
Old  Colony  Building,  Chicago,  111.  \* 

New  Chicago-Washington  Sleeper  Service 

The  Monon  Route's  through  Sleeping  Car  line  between  Chicago 
and  Washington  aud  Baltimore  via  Cincinnati,  the  C,  H.  &  D.,  B. 
&  O.  S.  W.  and  B.  &  O.  Railways  has  proved  so  successful  that  it 
will  be  continued  through  the  winter.  The  sleeper  is  ready  for 
occupancy  in  Dearborn  Station,  Chicago,  at  9:30  p.  M.,and  leaves  at 
2:45  a.  M.  daily,  arriving  at  Washington  at  6:47  and  Baltimore  7:55 
the  next  morning.  As  the  sleeper  goes  through  without  change, 
and  as  the  hours  of  leaving  and  arriving  are  so  convenient,  this  will 
prove  altogether  the  most  comfortable,  as  well  as  the  most  pictur- 

es jue,  route  to  the  national  capital.  City  Ticket  Office,  232  Clark 
Street.    Depot,  Dearborn  Station,  Chicago.*** 

B.  &  0.  Electric  Light  Plant 

In  accordance  with  the  policy  of  economy  adopted  by  the  re- 
ceivers of  the  Baltimore  &  Ohio  Railroad,  an  electric  lighting  plant 

has  been  installed  at  Philadelphia  for  the  purposa  of  lighting  the 
passenger  station,  yards,  freight  stations,  freight  yards,  docks, 
roundhouses,  machine  shops,  etc.  Twice  as  many  lights  are  in 
service  now  as  when  the  company  purchased  the  current  from  local 
lighting  companies,  yet  the  expenses  have  been  reduced  one-half. 
The  Philadelphia  plant  consists  of  one  150  h.  p.  boiler,  two  50  G. 
E.  arc  light  generators,  which  are  belted  to  a  125  h.  p.  standard 
Westinghouse  engine.  It  took  20  miles  of  wire  for  the  overhead 
construction,  and  a  submarine  cable  is  used  in  crossing  the  Schuyl- 

kill River. 

WILSON  *  STEPHENS, 
BANKERS, 

41   \A/£»11  Street, New  York. 

Street  Railway  and  Gas  Properties  Bought,  Sold  and  Re- 
organized. 

EDWARD  C.  JONES  CO. 

1   Nassau  St.,  New  York. 431  Chestnut  St.,  Philadelphia. 
■  ISSUES  OF  • 

Eastern  Street  Railway  Bonds  Adv^£gj flade. 

United  States  Bonds 

—  and 

—        Selected  Railroad 

and  City  Bonds 

BOUGHT  AND  SOLD. 

HARVEY    FISK    &  SONS, 

Members  New  York  and  Boston  Stock  Exchanges. 

NEW  YORK.  BOSTON.  PHILADELPHIA. 

Hirsch  Brothers  &  Co., 

Bankers  and  Brokers, 

Street  Railway  and  Gas  Securities 
A  SPECIALTY 

CHICAGO,  New  York  Life  Building. 
NEW  YORK,  JO  Wall  Street. 

C  Townsend  Blake, 

Street  Railways  Financed, 

Girard  Building,  Philadelphia,  Pa. 

/Maryland  Trust  Co., 
Corner  South  and  German  Sts. 

BALTIMORE. 

CAPITAL,       -  $1,000,000. 

A  Legal  Depository  for  Court  and  Trust  Funds. 
Acts  as  Financial  Agent  for  States,  Cities,  Towns,  Railroads  and  other  cor- 

porations. Transacts  a  general  trust  business.  Lends  money  on  approved 
security.  Allows  interest  on  special  deposits.  Acts  as  Trustee  under  Mort- 

gages, Assignments  and  Deeds  of  Trust;  as  Agent  for  the  Transfer  or  Registra- 
tion of  Stocks  and  Bonds,  and  for  the  payment  of  coupons,  interest  and  divi- dends. 

J.  Willcox  Brown,  President.  Lloyd  L.  Jackson,  First  Vice-Prest. 
Henry  J.  Bowdoin,  Second  Vice-Prest.     J.  Bernard  Scott,  Sec.  and  Treas. 

N.  W.   HARRIS  &  CO., BANKERS, 

Marquette  Building, 
Chicago. 

15  Wall  Street, 
New  York. 

We  Purchase  Total  Issues  of 

70  State  Street, 
Boston. 

STREET  RAILWAY  BONDS 

On  Properties  in  the  Larger  Cities. 

George  A.  Huhn  &  Sons, 

BANKERS, 

143  South  Fourth  Street, PHILADELPHIA, 

WANTED  - 
Bids  (payment  in  bonds  and  capital  stock)  for 
construction  and  equipment  of  Whitehall  &  Gran- 

ville Electric  Railway. 

Maps,  estimates  and  specifications  now  ready. 
Call  on  or  address 

CHARLES  I.  BAKER, 

IO  Hall  Building,  TROY,  N.  Y. 
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Photograph  of  Actual  Test  showing  the  Electrical  Resistance  of  our  Varnish. 

USED  EXCLUSIVELY  BY  THE 

WESTI NG  HO  US  E 

ELECTRIC  and  ...  . 

MANUFACTURING  CO. 

Sterling] !  Extra  Insulating  Varnish. 

TEST  this  piece  of  copper  which  is  coated  with  it,  and  you  will 
find  it  to  have  DOUBLE  THE  INSULATING  PROPERTIES  OF 
ANY  OTHER  VARNISH. 

It  is  very  TOUGH  AND  ELASTIC  AND  WILL  REMAIN  SO. 
IT  WILL  NOT  CORRODE  YOUR  WIRES  and  will  stand  more 

heat  than  any  other  varnish. 
It  bakes  readily  and  with  very  even  coat  and  is  ABSOLUTELY 

UNAFFECTED  by  WATER  or  LUBRICATING  OILS. 

I 

IT  DOES  NOT  contain  CARBON  BI-SULPHIDE  or  any  other 
poisonous  or  objectionable  materials. 

IT  IS  A  GOOD  INSULATOR  WET  AS  WELL  AS  DRY. 
IT  IS  LOW  IN  PRICE. 
It  is  the  STANDARD  INSULATING  VARNISH;  80  PER  CENT, 

of  the  MOTORS,  GENERATORS,  etc.,  made  are  insulated  with 
it,  AND  MORE  THAN  HALF  of  the  street  car  repair  work  is 
done  with  it. 

^STERLING  VARNISH  CO., 

PLEASE  HAND  TO  YOUR  ELECTRICIAN. 325  WATER  STREET,  PITTSBURGH,  PA 

WALKOVER  CAR 
(Trade  Mark) 

HAS  FEWER  PARTS 
THAN    ANY  OTHER 
SEAT,  and 
OIVES  TWO  INCHES 
GREATER 
SITTING 
SPACE. 

the  Hale  & 

KlLBURN 

Mfg. Co 

No  Striker  Arms, 
No  Levers, 

No  Friction  Plates, 
No  Twisting  of  Back, 

No  Lifting  in 
Reversing. 

Also  all  kinds  of 
Longitudinal  Seating 
in  Rattan,  Plush,  Car- 

pet, Leather,  &c. 
Office  and  Works: 

PHILADELPHIA. 
No.  &o%  in  Rattan. 

WEST
ON  

STANDA
RD 

Illuminated  Dial 

Station 
Instruments. 

These  instruments  are  based  upon 
'.he  same  general  principle  and  are 
just  as  accurate  as  our  regular  Stand- ard Portable  Direct  Current  Volt- 

meters and  Ammeters,  but  are  much 
larger  and  the  working  parts  are  in- 

closed in  a  neatly  designed  dust-proof 
east-ir  >n  case,  which  effectively 
shield  the  instruments  from  disturb- 

ing in  iuences  of  external  magnetic fields. 

Weston  Electrical  Instrument  Co,, 

I  1 4-I20  William  St., NEWARK,  N.  J. 

Rochester  Ome  Recorder 

IS  THE    :::  ::: 

Only  Practical  Machine 
WHICH  KEEPS  THE  ENTIRE 

Record  for  Full  Week 

OF  EACH  EMPLOYEE  ON  A  CARD 
BY  ITSELF. 

No  Transferring  to  Time  Book. 

SEND    FOR  CATALOGUE. 

WILLARD  &  FRICK  MFG.  CO. 

17  Elm  Street,  ROCHESTER,  N.  Y. 
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HaVKMKYKR  BUILDING,  NEW  YORK.  MONADNOCK  BUILDING,  CHICAGO. 

Directory  of  Street  Railway  Associations. 

American  Street  Railway  Association. 

President,  A.  E.  Lang,  Toledo,  O.;  First  Vice-President,  W.  C. 
El,y,  Niagara  Falls,  N.  Y.;  Second  Vice-President,  J.  A.  Rigg, 
Reading,  Pa.;  Third  Vice-President,  E.  G.  Connette,  Nashville, 
Tenn.;  Secretary  and  Treasurer,  T.  C.  Penington,  Chicago  111. 
Executive  Committee:  Robx.  McCulxoch,  St.  Louis,  Mo.;  C.  D. 
Wyman,  New  Orleans,  La.;  H.  C.  MOORE,  Trenton,  N.  J.;  J.  M. 
Roach,  Chicago,  111.;  R.  S.  Goff,  Fall  River,  Mass. 

Next  meeting,  Boston. 

Street  Railway  Accountants"  Association  of  America. 
President  H.  L.  Wilson,  Boston,  Mass.;  First  Vice-President, 

E.  D.  Hibbs,  Jersey  City,  N.  J.;  Second  Vice-President,  P.  V.  Bur- 
ington,  Columbus,  O.;  Third  Vice-President,  A.  H.  Bird,  New 
Orleans,  La. ;  Secretary  and  Treasurer,  W.  B.  Brockway,  Tole- 

do, Ohio.  Executive  Committee:  The  officers  and  Wm.  F.  Ham, 
Brooklyn,  N.  Y. ;  F.  R.  GREEN,  Chicago,  111.;  H.  J.  Da  VIES, 
Cleveland,  O.;  J.  M.  Smith,  Toronto,  Ont. 

Next  meeting,  Boston,  October,  1898. 

The  California  Street  Railway  Association. 

President,  Chas.  F.  Crocker,  San  Francisco;  Vice-President,  S. 
B.  McLEnegan,  San  Francisco;  Secretary  and  Treasurer,  J.  E.  Mor- 

ris, Oakland,  Executive  Committee:  E.  P.  Vining,  San  Francisco; 
F.  W.  Wood,  Los  Angeles;  L.  WHEEEER,  Alameda. 

Connecticut  State  Street  Railway  Association. 

President,  H.  H.  Wood,  Derby;  Vice-President,  H.  S.  ParmeeEE, 
New  Haven;  Secretary,  E.  S.  Breed,  New  Britain;  Treasurer,  E.  S. 
Goodrich,  Hartford.  Executive  Committee:  A.  M.  Young,  Water- 
bury;  G.  A.  W.  Dodge  and  I.  A.  KEESEY,  New  Haven. 

The  Maine  Street  Railway  Association. 

President,  W.  R.  Wood,  Portland;  Secretary  and  Treasurer, 
E.  A.  Newman,  Portland.  Executive  Committee:  W.  R.  Wood, 
Portland;  H.  TwiTCHELE,  Bath;  A.  F.  GERAED,  Waterville;  J. 
Haynes,  Augusta;  G.  E.  Macomber,  Rockland;  E.  H.  Banks,  Bid- 
deford;  E.  K.  Day,  Sanford;  F.  N.  LaughTon,  Bangor;  F.  W. 
Dana,  Lewiston. 

Massachusetts  Street  Railway  Association. 

President,  Prentiss  Cummings,  Boston;  First  Vice-President. 
P.  F.  Sueeivan,  Lowell;  Second  Vice-President,  John  R.  Graham, 
Quincy;  Secretary,  Charles  S.  Ceark,  Boston;  Treasurer,  W.  F, 
Pope,  Boston.  Executive  Committee:  E.  C  Foster,  Lynn;  E.  P. 
Shaw,  Newburyport;  Charles  B.  Pratt,  Worcester;  G.  H.  Camp- 

bell, Lawrence;  S.  M.  Thomas,  Taunton.  Auditing  Committee: 
J.  N.  Akarman,  Worcester;  C.  S.  Sergeant,  Boston;  Robert  S. 
Goff,  Fall  River. 

Meetings  are  held  every  month. 

Michigan  Street  Railway  Association. 

President,  W.  L.  JEnks,  Port  Huron;  Vice-President,  W.  Worth 
Bean,  St.  Joseph;  Secretary  and  Treasurer,  B.  S.  Hanchett,  Grand 
Rapids.  Executive  Committee:  Officers  of  the  Association  and 
Chas.  M.  Swift,  Detroit,  and  E.  E.  Downs,  Bay  City. 

New  York  State  Street  Railway  Association. 

President,  G.  Tracy  Rogers,  Binghamton;  First  Vice-Presi- 
dent, W.  Caryl  Ely,  Niagara  Falls;  Second  Vice-President,  T.  J. 

Nicholl,  Rochester;  Secretary  and  Treasurer,  H.  A.  Robinson, 
New  York.  Executive  Committee:  H.  H.  Vreeland,  New  York 
City;  John  W.  McNamara,  Albany;  Henry  M.  Watson,  Buffalo; 
C.  L.  ROSSITER,  Brooklyn. 

Next  regular  meeting,  Brooklyn,  September  13-14,  1898. 

Ohio  State  Tramway  Association. 

President,  A.  A.  Anderson,  Youngstown;  Vice-President,  T.  R. 
Catlin,  Canton;  Secretary  and  Treasurer,  Frank  J.  J.  Sloat, 
Akron;  Executive  Committee,  H.  P.  Bradford,  Cincinnati;  F.  L. 
Nelson,  Springfield;  W.  F.  KellEy,  Columbus. 

Next  meeting,  Columbus,  June  8,  1898. 

Pennsylvania  State  Street  Railway  Association. 

President,  Robert  E.  Wright,  Allentown;  First  Vice-President, 
Frank  Silliman,  Jr.,  Scranton;  Second  Vice-President,  Dallas 
Sanders,  Girardville;  Secretary,  S.  P.  Light,  Lebanon;  Treasurer, 
W.  H.  Lanius,  York.  Executive  Committee:  Robert  E.  Wright, 
Allentown;  John  A.  RiGG,  Reading;  B.  F.  Meyers,  Wilkesbarre 
S.  P.  Light,  Lebanon  ;  E.  C.  Felton,  Harrisburg,  Pa. 

Next  meeting,  Scranton,  September  7-8,  1898. 

The  Texas  Street  Railway  Association. 
President,  Carl  F.  Drake,  Austin ;  Vice  President,  A.  H. 

Hayward,  Houston  ;  Secretary  and  Treasurer,  C  L.  Wakefield 
Dallas ;  Executive  Committee  :  The  officers  and  Julius  Runge, 
Galveston,  and  Geo.  B.  Hendricks,  Fort  Worth. 

Next  meeting,  San  Antonio,  third  Wednesday  in  March,  1898. 

DO  YOU  LOVE  MUSIC? 

If  so,  secure  one  of  the  latest  and  prettiest  Two-Steps  of 
the  day,  by  mailing  Ten  Cents  (silver  or  stamps)  to 
cover  mailing  and  postage,  to  the  undersigned  for  a  copy 
of  the 

BIC  FOUR  TWO-STEP. 
(Mark  envelope  "Two-Step.") 

We  are  giving  this  music,  which  is  regular  fifty  cent 
sheet  music,  at  this  exceedingly  low  rate,  for  the  purpose 
of  advertising  and  testing  the  value  of  the  different  papers 

as  advertising  mediums. 
e.  0.  Mccormick, 

Passenger  Traffic  Manager, 
"  BIG  FOUR  ROUTE," Cincinnati,  O. 

Mention  this  paper  when  you  write. 

THE  R.  WOODMAN  MFG.  &  SUPPLY  CO.  J 
63  OLIVER  ST.,  BOSTON,  MASS.,  U.  S.  A.  £ MANUFACTURERS  OF  THE  V 

R.  Woodman  Celebrated  Cast  Steel  Ticket  Punches  4> 
Almost  universally  used  in  this  country  and  abroad  on  Electric  and  Cable  and  Steam  Roads  for 

the  cancelation  of  transfer  and  other  tickets,  where  they  give  perfect  satisfaction,  We  also  manu- 
facture a  full  line  of  Conductors'  and  Motormen's  Cap  and  Coat  Badges  in  imitation  gold,  nickel  and German  silver  of  every  description.  We  have  also  a  full  line  of  Uniform  Buttons,  special  designs, 

monograms  upon  same,  made  to  order.  Send  for  descriptive  circulars  of  these  goods  and  get  our 
prices  before  placing  your  orders.   Correspondence  solicited. 

lit  »JJ(IUlir         n  ¥> 

A.  L.  DRUMMOND,  EX-CHIEF  17.  8.  SECRET  SERVICE,  GEN.  MGR.  V^f) 
RAILWAY  WORK  A  SPECIALTY. PARK!  ROW  AND  ANN  STREET/INEW:  YORK. 



January,  1898.] STREET   RAILWAY  JOURNAL. 77 

"CLARK  WIRE" 

I  TRADE 1  MARK. 
The  "Clark"  Wire Id  a  Letter  from  the  Inspector  of  the  Boston  Fire  Underwriters'  Union,  be  states : 

" A  Thoroughly  Reliable  and  Desirable  Wire  in  Every  Respect." For  Switchboard,  Railway  and  Motor  use,  we  make  all  sizes  of  Stranded  and  Flexible 
Wire  and  Cables  with  Clark's  Insulation. The  Clark  Wire  has  been  before  the  public  and  In  use  for  the  past  nine  years,  and  has met  with  universal  favor.  Thousands  of  miles  of  this  wire  have  been  sold,  and  are  in  use 
throughout  the  UnltedStates  and  foreign  countries,  and  the  demand  for  It  is  constantly 
increasing,  because  it  always  gives  perfect  satisfaction. 

The  Rubber  used  in  insulating  our  Wires  and  Cables  is  especially  chemically  pre- pared and  will  not  deteriorate,  oxidize  or  crack  aud  will  remain  flexible  in  extreme  cold weather,  and  is  not  affected  by  heat. 
We  guarantee  our  Insulation  wherever  used,  JErial,  Underground  or  Submarine,  and 

our  net  prices  are  as  low,  if  not  lower,  than  any  other  first-class  Insulated  Wire. We  shall  be  pleased  to  mail  catalogues  with  terms  and  discounts  for  quantitlea. 

EASTERN  ELECTRIC  CABLE  CO. 

Henry  A.  Clark,  Treas.  &  Gen'l  Mgr. Bkrbbrt  H.  Eubtis,  Pres.  &  Klectrician. 
61-63  Hampshire  St.,  Boston. ■END  FOR  CATALOSUZ. 

CAUGHT  AT  LAST! 

WILSON'S 

PAT. 

Trolley  Pole  Catcher 
Instantaneous  in  its  action,  catch- 
ing the  pole  instantly  after  it  leaves 

the  wire,  and  holding  it  in  check  until 
readjusted.  Doesthework  better,quick- 
er  and  surer  than  any  man  can  do  it. 

Samples  will  be  furnished  for  trial 
upon  application.  Send  for  descrip- 

tive circular. 
We  also  manufacture  "Thomson 

Brothers  "  celebrated  elastic,  durable, 
iron  and  wood  Preserving  Paint, 
especially  adapted  for  painting  poles. 

WILSON,  THOMSON  &  CO., 
315  Fnlton  Street, 

BROOKLYN,  N.Y. 

g  E.  SAXTON, 

Cable  and  Electric 

Railway  Contractor, 

WASHINGTON,  D.  C 

CABLE  RAILWAYS  BUILT  BY  E.  SAXTON. 
Grand  Avenue  and  15th  Street  Line 
Grand  Avenue  and  Westport  Line 
Holmes  Street  Line    -      -      -  - 
The  Loop  Line  - Seventh  Street  Line   -      -      -  - 
Eleventh  and  Thirteenth  Streets  Line 
Navy  Yard  and  Georgetown  Line  - 
Fourteenth  Street  Line  - 
Blue  Line  -  N.  Y.  Ave.  and  H  Street  Line 

for  Grand  Avenue  Railway  Co.,  Kansas  City,  Mo. 
"    Grand  Avenue  Railway  Co.,  Kansas  City,  Mo. Holmes  Street  Railway  Co.,  Kansas  City,  Mo. 
"    Metropolitan  Railway  Co.,  Kansas  City,  Mo. 
"    Washington  &  Georgetown  R.  R.  Co.,  Washington,  D.  C 
"    Tacoma  Ry.  &  Motor  Co.,  Taeoma,  State  of  Washington. 
"    Washington  &  Georgetown  R.  R.  Co.,  Washington,  D  C 
"    Washington  &  Georgetown  R.  R.  Co.,  Washington,  D.  C. 
"    Baltimore  City  Passenger  R.  R.  Co.,  Baltimore,  Md. 
"    Columbia  Railway  Co.,  Washington,  D.  C. 

CONDUIT  ELECTRIC  RAILWAYS. 
Ninth  Street  Line  - 
Washington  Division 
F  Street  Line  - 

 for   Metropolitan  R.  R.  Co.,  Washington,  D.  C. 
"     Wash.,  Alexandria  &  Mt.  Vernon  Elec.  Ry.  Co. 
"     Metropolitan  R.  R.  Co.,  Washington,  D.  C. 

TROLLEY  LINES. 
Parts,  Large  or  Small  of  the  Baltimore  Roads  following. 

Baltimore,  Pimlico  &  Pikesville  Railway.  Green  Line  of  the  Baltimore  City  Passenger  Ry.  Co.         Edmondson  Avenue  &  East  Monument  Street 
West  Arlington  Branch.  Hall's  Spring  Line,  B.  C.  P.  Railway  Co.  McMechen  Street  &  Fremont  Street  Line. Huntingdon  Avenue  Line.  Curtis*  Bay  Line,  &c,  &c 

Office,  Room  2,  Central  Power  Station,  Washington,  D.  C.        Yard,  123  G  Street,  Northeast. 
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FOR  SALE— BARGAINS. 

a  lot  of  ft  e.  800  Motors, 
ALSO 

Form  B,  Drum  Armature,  3  and  4  turn. 

SEVER 
^  Westinghouse  No.  3,  25  h.  p.  Motors. 

Railway  Generators,  from  100  to  500  K.  W. 
General  Electric  and  Westinghouse  Manufacture. 

Send  for  our  list  just  issued. 

ROSSITER,  MacGOVERN  &  CO.  107  Liberty  St.,  New  York. 

FOR  SALE. 

A  Berryman  Feed  Water 
Heater  and  Purifier. 

2000  H.  P. 

Only  been  in  use  about  $ 

$   three  years  and  good  as  $ 

0  new.  ^ 

1  Special  price  will  be  made  $ 

i   for  prompt  shipment.  ^ 

♦   •   ♦  C* 

FRANK  SAHUEL, 

Harrison  Building, 

PHILADELPHIA,  PA. 

> 

i 

SECOND-HAND 

RAILS  and 

EQUIPMENT 

FOR  SALE. 

Twenty- two  Standard  Gauge  Steam 
Dummy  Motors,  cylinders  10  ins.  x  12 
ins.,  weight  from  8  to  11  tons,  tank 
capacity  200  to  250  gallons.  New  York 
delivery.  Also  several  good  second- 

hand Electric  Street  Car  Bodies  suit- 
able for  one  motor.  Wired  throughout 

for  Light  and  Trolley  Circuit.  Bodies 
mounted  on  second-hand  trucks  are 
sold  separately,  as  desired,  at  very 
low  prices. 

Light  Sections  Steel  T  Rails, 
new  and  second-hand,  in  stock. 

THE  STEEL  RAIL  SUPPLY  CO., 
Successors  to 
HUMPHREYS  &  SAYCE, 

100  Broadway,       NEW  YORK  CITY. 

A  STREET  RAILROAD 

mm  AND  APPURTENANCES. 

4}4  miles  of  track,  10  cars  and  30  mules. 
Operated  by  mules. 
In  a  city  of  12,000  to  15,000  inhabitants. 
Excellent  locality  for  an  electric  system. 

For  further  particulars  apply  to 

SCOTT  &  BALDWIN,        =        =        =        Paris,  Texas. 

RAILROAD  SUPPLIES. 
New  Steel  Rails,     Splice  Bars, 

Bolts  and  Spikes. 
SPECIAL:  New  Ralls  very  cheap. 
10  miles  new  48  lb.    New  steel  T  rails  and 

angle  bars,  bolts  and  spikes. PROMPT  SHIPMKNT. 
SPECIAL: 
Relaying  Rails  for  Prompt  Shipment. 

10  Mi)es6o-lb  Steel,  with  fastenings. 
10     "     5,6-lb  Iron,  " 
10     "     56-lb  Steel, 
5     "     35-lb  Iron, 

25     "     35-lb  to  64-lb  girder  steel  rails. New  Steel  T  Rails,  Special  Lot:  Any 
quantity,  12s  to  45s,  with  fastenings. 

Cars,  Locomotives,  Etc. 
5  Narrow  Gauge  Baggage  and  Mail  Cars. 
3  Narrow  i.auge  Passenger  1  oaches. 

I  have  always  large  quantities  of  Relaying 
Rails  of  all  weights  on  hand  for  sale  cheap, 
and  am  in  the  market  at  all  times  to  pur- 

chase Relaying  Rails,  Cars,  Locomotives 
and  Scrap  of  any  description. 

Long  Distance Telephone, 
Express  46. 

Locomotives  a  Cars 
IRON  &  STEEL  SCRAP 

Office.  No.  549  "The  Rookery,"  Chicago. Storage  Yard  &  Car  Shops,  Chicago  Heights. 
Want  to  Buy  Scrap  and  Old  Rail. 

Railroad  and  Street  Car  Lamps. 
I  have  recently  purchased  from  the  Pullman's  Palace  Car 

Company,  of  Chicago,  a  large  stock  of  brass  "  Pullman  Car  " I^amps,  consisting  of  one,  two  and  four  light;  also  Bracket 
Lamps.  Most  of  them  virtually  as  good  as  new.  Will  sell  at 
less  than  one-half  their  net  cost  price.  4®=  In  making  in- quiries please  mention  Street  Railway  Journal. 

POSITIONS  WANTED. 

DOSITION  WANTED. — On  account  of  extensive 
acquaintauce  with  street  railway  men  over  the 

country,  having  been  in  the  business,  want  to 
travel  with  special  line  of  street  railway  supplies. 
Address,  J.  K.  D.,  care  Strket  Railway  Journal. 

poSITION  WANTED— Open  for  engagement  as an  executive  officer,  experienced  in  the  1  conotn- 
ical  operating  of  roads.  The  development  and 
maintenance  of  street  railway  property  thoroughly 
understood.  Address  "W."  care  of  Street  Railway 

Journal. 
CITUATION  WANTED— By  a  practical  mechanic 
^  and  electric  railway  superintendent.  Under- 

stands the  management  of  steam  plant,  construction 
work  and  the  care  and  repair  of  electric  railw  y 
equipment.  Fifteen  years'  experience  installing 
and  managing  steam  and  electric  railway  plants. 
Married  man.  Address  "  Mechanical  Engineer," 
care  Street  Railway  Journal,  Havemeyer  Build- 
ding,  New  York. 

DOSITION  WANTED.— A  practical  electric  street 
*  car  manager  desires  to  make  a  change  of  lo- 

cation. Is  now  operating  a  plant  of  12  cars  and  20 
miles  of  road.  Has  been  in  present  position  for  five 
years.  Correspondence  solicited.  Address  "J.  S. 
W."  care  Street  Railway  Journal,  Havemeyer 
Building,  New  York. 

HELP  WANTED. 

RANTED — Northern  Pacific  &  Alaska  Mining Transportation  &  Trading  Co.  owning  thirty- 
five  valuable  quartz  veins,  and  nearly  a  thousand 
acres  of  placers  in  richest  Alaskan  gold  fields,  will 
run  steamers  from  Seattle  and  San  I  rancisco  to 
Snug  Harbor  Cook's  Inlet  (where  will  be  established 
a  great  commercial  depot)  and  connect  with  only 
feasible  rail  route  to  Yukon,  Klondike  and  Copper 
River  districts.  Offers  to  investors  unique  propo- 

sition. Correspondence  with  first-class  local  or 
traveling  salesmen  desired.  Address  (with  re- 

ference) at  Equitable  Building,  N.  Y. 

FOR  SALE. 

COR  SALE— A  lot  of  two  and  one  horse  Street  Rail- 
*      way  Cars.    These  cars  are  as  good  as  new,  and 
were  taken  off  only  to  substitute  larger  ones.  Will 
be  sold  cheap  for  cash.    An  inspection  invited. 
Metropolitan  Railroad  Co.,  Washington,  D.  C. 

FOR  5ALE. 

Ten  (10)  Shares  of  Capital 

Stock  of 

John  Stephenson  Company, 

(Limited.) 

Address  "SHAREHOLDER," 
Care  Street  Railway  Journal, 

Havemeyer  Bldg. ,  New  York  City. 

Scrap  Copper 

Wire  Wanted. 

If  you  have  any  Old  Copper  Wire  of  any  descrip- tion to  dispose  of,  it  will  pay  you  to  communicate 
with  us,  as  we  are  at  all  times  in  the  market  for  any 
quantity  of  Scrap  Copper  Wire,  at  the  highest 
market  values.  We  pay  cash  and  send  prompt  re- 

turns. We  are  also  supplying  the  electrical  trade 
with  our  high  grade  Babbitt,  Cotton  Waste,  Solder, 
Etc.    Please  communicate  with  us. 

SIARTS  METAL  REFINING  CO. 
Office  and  Works : 

20  N.  Desplaines  St.,  CHICAGO,  ILL. Established  1885. 
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BILLINGS'  PATENT  PURE  LAKE  COPPER 

Drop  forged  Commutator 

Bars, 

TRADE 

IH^BILLINGS  &  SPENCER  CO. 

Hartford,  Conn.,  l_J.  S.  /\. 

l^fen^'o^ftai^ilearin^ 
Vdcilufi; fed  Waferfffarcr 

:-  and  Pi/rifier.  £- 

Applicobleto  old  or  new,  Pomr  Plants 
For  advantages  send  for  pamphlets. 

new york  WARREN  WEBSTER &C0.  Chicago 
32?BW.y    •••  CAMDEN. N.J  ■  ■■ 

e-NCH  AND  PEEN 

A  WP£N  HAMMER 

T0OUS  NEEDEd 

EASILY  APPLIED  AND  REHOVED. 
CAN  BE  USED  HANY  TinES. 
MADE  OF  FINE  STEEL. 

The  only  positive  Lock 
Washer  that  can  be  relied  upon 

in  any  spot  or  place, which  is 
proved  by  constant  use  for  the 
last  seven  years  (tons  in  use). 

We  claim  nothing  but 
what  we  have  proof  for,  and 
challenge  any  and  all 
competitors  in  the  field  for 
General  Utility,  Simplicity, 
Efficiency  and  Economy, 

References  furnished  if  desired. 

Samples  free  to  consumers 
Correspondence  solicited. 

If  the  principle  is  not  suffi- 
cient a  trial  will  convince  you. 

CHAS.  H.  WARREN,  MGR. 

Cor.  Washing-ton  and  Norfolk  Sts. 
Dorchester  Dist. 

BOSTON,  MASS.,  IT.  S.  A. 

BIBBER=WHITE  COHPANY, 

49  FEDERAL  STREET,  BOSTON,  MASS. 

Manufacturers  and  Jobbers  of  — — — — 

Electric  Railway  Merchandise  °f  Ev£reyscnPtion. 
Send  us  your  Requisitions.    Prompt  shipments  from  stock. 

W  WE  ENGINEER,  BUILD  AND  EQUIP  RAILWAYS  COMPLETE. 

MORE  THAN  300.000  PERSONS 

Visited  the  Electrical  Exhibition  in  New  York  in  1896.  It  brought  Profit  to  the  Exhibitors. 

The  next  Exhibition  will  be  held  in  Madison  Square  Garden,  in  May,  1898,  under  the 

same  management,  and  the  attendance  is  likely  to  be  nearer  to  1,000,000. 

It  will  present  the  grandest  aggregation  of  Electrical  Appliances  ever  shown  under  one  roof. 

It  is  to  be  an  object  lesson  for  the  public  in  applied  electricity. 

It  is  to  be  as  a  post-graduate  course  for  the  engineer. 

From  inquiries  already  received,  the  display  of  railway  apparatus  and  supplies  promises  to 

be  much  larger  than  at  the  last  show. 

For  space  and  particulars  apply  NOW  to 

ELECTRICAL    EXHIBITION  COfTPANY, 

15  CORTLANDT  STREET,  NEW  YORK  CITY. 
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JM  new  an6  
very 

btqb  arafce  of 

FOR  ELECTRIC  ROADS. 
ITnsulatton 

This  material  has  been  thoroughly  tested 

by  flessrs  Stone  &  Webster  of  Boston,  who 

give  it  the  highest  testimonial. 

It  has  already  met  with  great  popularity, 

one  or  two  of  the  heaviest  consumers  in  the 

country  using  it  to  the  exclusion  of  all  others. 

After  enlarging  the  plant  in  this  department 

we  are  fully  equipped  to  supply  the  material 

in  any  quantities. 

The  usual  standard  of  excellence  of  the 

Sterling  Supply  &  Hfg.  Co.  will  be  maintained 

in  the  manufacture  of  this  material. 

Also  Manufacturer  of 

GENERAL 

ELECTRIC 

RAILWAY 

SUPPLIES. 

STERLING  SUPPLY  &  MFG.  CO., 

141-155    East   2. 5th  Street, 

NEW  YORK. 
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f*ON  el  Uso  del  Syracuse  Changeable 
^  Electric  Headlight  es  necesario  solo 
un  reflector  para  cada  coche,  porque  puede  ser 
cambiado  de  una  extremidad  del  coche  a  la  otra 

sin  ninguna  dificultad.  Cavidades  con  transmi- 
sion  electrica  son  establecidas  a  cada  extremidad 

del  coche.  Basta  simplemente  inserir  el  reflec- 
tor en  una  de  las  cavidades  para  iluminar  la 

lampara  automaticamerfte.  Por  la  adquisieion 
de  dos  cavidades  adicionales,  a  un  precio  muy 
barato,  un  coche  abierto  y  un  coche  cerrado 
pueden  ser  equipados  con  mayor  econonna  que 
por  medio  de  cualquier  otro  reflector.  Fabri- 
cacion  de  primera  calidad.    Milliares  en  uso. 

P^URCH    Verwendung    des  Syracuse 
Changeable     Electric  Headlight 

wird  nur  ein  Reflector  fur  jeden  Wagen  er- 
nothigt,  da  er  von  einem  Ende  des  Wagens  zum 
anderen  ohne  irgend  welcher  Schwierigkeit 
angebracht  werden  kann.  Elektrisch  verbundene 
Hohlen  sind  an  jeder  Wagenende  befestight. 
Durch  die  Einsetzung  des  Kontaktstammes 
des  Reflektors  in  einer  der  Hohlen,  wird  der 
letztere  selbstthatig  erleuchtet.  Indem  man 
zwei  mehrere  Hohlen  zu  geringem  Preis  kauft, 
wird  es  ermoglicht,  einen  offenen  und  einen 
geschlossenen  Wagen  viel  billiger  als  durch 
irgend  welchen  anderen  Reflektor  zu  beleuchten. 
Bestes  und  bewahrtestes  Fabrikat.  Tausenden 
werden  verwendet. 

CN  Faisant  Usage  du  Syracuse  Change= 
able  Electric  Headlight  il  n'y  a  besoin 

que  d'un  seul  reflecteur  pour  chaque  voiture, 
attendu  que  le  reflecteur  peut  etre  transported 
d'une  extremite  de  la  voiture  a  l'autre  sans 
occasionner  le  moindre  derangement.  Des  cavi- 

tes de  connexion  electrique  sont  etablies  a 

chaque  extremite  de  la  voiture.  11  suffit  d' in- 
surer la  tige  du  reflecteur  dansl'une  quelconque 

des  cavites  afin  d'etablir  l'eclairage  automa- 
tique  des  reflecteurs.  Par  1' acquisition  de  deux 
cavites  supplementaires  a.  un  prix  tres  minime, 

il  est  facile  d'equiper  une  voiture  ouverte  et 
une  voiture  fermee  a  meilleur  marche  qu'il  ne 
serait  possible  de  le  faire  au  moyen  de  n'importe 
quel  autre  reflecteur.  Fabrication  de  premier 
ordre.    Des  milliers  en  emploi. 

DY  Using  the  Syracuse  Changeable 
Electric  Headlight  only  one  head- 

light is  needed  for  each  car,  as  it  can  be  changed 
from  one  end  of  the  car  to  the  other  with- 

out the  slightest  trouble  whatever.  Electri- 
cally connected  sockets  are  fastened  to  each 

dash-board.  By  simply  inserting  the  contact 
stem  of  the  headlight  into  either  socket  the 
lamp  lights  automatically.  By  buying  two 
extra  sockets  at  small  cost,  both  an  open  and  a 
closed  car  can  be  equipped  at  less  cost  than 
either  of  them  could  be  with  any  other  make 
of  headlight.  No  switches.  Everything  the 
very  latest.    Thousands  in  use. 
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HEADLIGHT  AND  SOCKET. 
SOCKETS  ARE  PERMANENTLY  ATTACHED  TO  EITHER 

OR  BOTH  DASHES. 
INSERTING  CONTACT  STE/1  OF  HEADLIGHT  INTO  SOCKET 

LIGHTS  LAMP  AUTOH ATICALLY. 
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MOIORMAN  CHANGING  HEADLIGHT  FROM  ONE  END 
OP  THE  CAR  TO  THE  OTHER. 

fl ANUFACTURED  BY  THE- 

Crouse=Hinds  Electri
c  Co.,  syracuse^new  york

. 
EUROPEAN  REPRESENTATIVES: 

CHAS.  G.  ECKSTEIN  &  CO.,  Spandaner  Strasse  58,  Berlin  C E.  H.  CADIOT  &  CIE,  12  Rue  St.  Georges,  Paris, 
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The  Pearson  Jack. 

If 

La  "Pearson  Jack"  est  positivemeut  l'appareil  le  plus  commode  pour  le  replacement 

rapide  de  voitures  deraillees.  Elleest  d'une  construction  si  simple  que  n'importe  qui  peut  en  faire 

usage.  D'autres  chevres  ne  peuvent  que  soulever  ou  elever.  La  "Pearson  Jack"  peut 

le  faire  aussi  bien  que  la  meilleure  d'entre  elles,  et  de  plus,  1L  PEUT  FAIRE  CE  QUE 

NULLE  AUTRE  CHEVRE  NE  FAIT,  et  ce  qu'un  appareil  de  ce  genre  est  precisement 

appele  a  faire — c'est-a-dire,  de  travailler  a.  angle  avec  la  meme  force  que  perpendiculaire- 
ment.  Les  poids  sont  sous  controle  absolu.  Les  Pearson  Jacks  se  fabriquent  en  diverses 

grandeurs,  avec  barres  ou  a  cries.  Employees  en  grand  nombre  par  les  lignes  electriques  et  a. 

vapeur.  Ceux  qui  s'en  servent  declarent  qu'ils  ne  peuvent  s'en  passer.  Nous  en  enverrons 

une  paire  a.  l'essai  sur  demande. 
*g 

Die  1 '  Pearson  Jack ' '  ist  unbedingt  das  schnellste  Verfahren  in  Verwendung  f iir  die 
Wiedereinsetzuug  von  ausgegleisten  Strassenbahnwagen.  So  einfach  dass  Jedermann  es  verwen- 

den  kann.  Andere  Winden  konnen  bios  erheben  oder  aufziehen.  Die  "  Pearson  Jack  "  kann 
dies  ebenso  wie  die  beste  derselben  thun,  und  AUCH  WAS  KEINE  ANDERE  WiNDE 

THUN  KANN,  und  was  eine  erfolgreiche  Winde  thun  soil,  d.  h.,  winkelartig  ebenso  stark 

als  senkrecht  arbeiten.  Das  Gewicht  ist  unter  vollstandigem  Control.  Die  Pearson- Winden 

werden  in  verschiedenen  Grossen  und  mittels  Stangen  oder  Zahnstangen  verfertigt.  Vielfach 

durch  elektrischen-  und  Dampfbahnen  verwendet.  Die  Verwaltungen  welche  davon  Gebrauch 
machen  erklaren  dass  sie  sie  nicht  entbehren  konnen.  Wir  werden  lhnen  eiu  Paar  versuchs- 

weise  auf  Verlangen  einsenden. 
«g 

El  ' '  Pearson  Jack  ' '  es  seguramente  el  aparato  mas  conveniente 

para  reemplazar  coches  desrielados.  Es  tan  sencillo  que  puede  ser  ma- 

niobrado  por  cada  uno.  Otras  alzaprimas  pueden  solamente  levantar 

6  alzar.  El  "Pearson  Jack' '  puede  hacer  lo  mismo  que  el  mejor  de  los 
otros,  y  en  adicion,  PUEDE  HACER  LO  QUE  NINGUNA  OTRA 

ALZAPRIMA  NO  PUEDE,  y  lo  que  un  aparato  de  ese  genero  debe 

hacer — es  decir,  de  trabajar  a  un  angulo  con  la  misma  fuerza  que 
perpendicularmente.  El  peso  esta  bajo  contralo  perfecto.  Los 

Pearson  Jacks  son  hechos  de  varios  tamanos  con  barras  6  engranajes. 

Usados  extensivamente  por  ferrocarriles  electricos  y  de  vapor.  Los 

que  los  emplean  no  pueden  trabajar  sin  ellos.  Se  remitira  una  par 

al  ensayo  a  peticion. zj£ 

The  Pearson  Jack  is  positively  the  quickest  working  device  in  use  for  replacing 

derailed  cars.  So  simple  that  anyone  can  use  it.  Other  jacks  will  only  lift  or  hoist.  The 

Pearson  jack  will  do  this  as  well  as  the  best  of  them,  and  furthermore  IT  WILL  DO 

WHAT  NO  OTHER  JACK  WILL  DO,  and  just  what  a  successful  car-replacing  jack 

must  do — namely,  work  at  an  angle  with  the  same  force  as  if  working  perpendicularly. 
Weight  under  perfect  control.  The  Pearson  Jacks  are  made  in  various  sizes  and  to  work 

with  bar  or  ratchet.  Extensively  used  on  electric  and  steam  roads.  Those  using  them 

say  they  cannot  afford  to  be  without  them.  Let  us  send  you  a  pair  for  trial  subject  to 

approval. 

Ppfl  refill    \{\  c\c
  Cfl      ̂   Federal  St.,  

Boston,  U.  S.  A. 
*    Vlll  oUIl     %JCl.VIY     vU»^  NEW  YORK  OFFICE,  245  BROADWAY. 
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The  Protected  Rail  Bond 

PLACED  UNDER  THE  FISH  PLATE 

Profit  by  others'  Experience 
YOU  MAY  BE  NEXT 

Consolidated  Wtmt.tmn  Comp&wig. 
GENERAL  SUPERINTENDENT'S  OFFICE, 

315  A  317  MARKET  STREET. 

Newark,  N.  J.,  December  9th,  1897. 

Rochester  Hose  Bridge  Company,  Rochester,  N.  Y. 

Gentlemen--On  August  30th,  1897,  there  was  a  large  fire  in  the 

New  York  Biscuit  Company's  building,   on  Lombardy  Street,  near 
Broad  Street,  Newark. 

The  Fire  Department  were  required  to  place  the  hose  across  our 
tracks  at  9109  P.  M.     Our  cars  were  blocked  eleven  minutes,  when 

your  hose  bridges  arrived,  which  were  immediately  put  into  service 
and  kept  in  service,  enabling  our  traffic  to  move  without  inter- 

ference until  midnight,  when  the  hose  was  removed.     During  that 
time,   143  cars  had  passed  over  the  bridges. 

I  consider  your  bridge  a  good  one,  and  the  ordering  of  six 
more  of  them  is  evidence  of  the  fact. 

Yours  truly, 

General  Superintendent. 

|^ave  your  emergency  stations  equipped  with  [ROCHESTER.  HOSE  BRIDGES MANUFACTURED  BY 

Rochester  Hose  Bridge  Company, 
Rochester,  N.  Y. 
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RAILWAY  SUPPLIES 

Code  Word.      Cat.  No. 

Sacrament    1099  Insulated  Adjustable  Crossing;. 

Sabbath      1094  SECTION  INSULATORS. 

Safeguard  \\\7  Straight  Line Hanger, 

Bronze. 

Saffron    H18  Straight  Line Hanger, 

Malleable  Iron. 

A 

Sleet  2521  Sleet  Wheel, 

Most  perfect  design  on 
the  market. 

Trolley  H^ps, 

Controller  Parts, 

Drop  forged 

Commutators. 

REPAIR  SHOP  EQUIPMENT 

We  are  prepared  to  furnish 

everything  required  for  the  com- 
plete equipment  of  Railway  Repair 

Shops.  We  pay  special  attention  to 
this  department  and  full  satisfaction 
is  guaranteed  to  patrons. 

STEAM  SPECIALTIES 

When  in  need  of  anything  in 
in  this  line  you  will  serve  your  own 

interests  by  getting  our  figures.  We 

can  supply  you  anything  required. 

ENGINE  ROOM*  SUPPLIES Our  oils,  greases,  packing  and 
sundries  required  by  the  steam 

engineer  are  the  best  obtainable. 
Let  us  quote  you. 

TROLLEY  WIRE, 

MAGNET  WIRE, 

RAIL  BONDS, 

MACHINE  BOLTS, 

CARRIAGE  BOLTS, 

SCREWS. 

— © — 

Wendell  &  JHuffie, 

W  M 
)  BOSTON. 

26  Cortlandt  St., 

NEW  YORK. 

53  State  Street, 

BOSTON. 

Track  Sprinklers, 

Construction  Cars, 

Transfer  Tables. 

TAUNTON  LOCOMOTIVE  M'FG.  CO. Taunton,  Mass. 

WENDELL  &  MacDUFFIE, 
SALES  AGENTS, 

26  Cortlandt  Street,  53  State  Street, 
NEW  IORK.  BOSTON. 

GEARS 

•    AND  • 

PINIONS 

WESTERN  GEAR  CO. 

OFFICES : 
MILWAUKEE,  WIS. 

26  Cortlandt  Street, 
NEW  YORK. 

8  Oliver  Street, 

BOSTON. 

525  Mission  Street, SAN  FRANCISCO. 
Laclede  Building, 

ST.  LOUIS. 
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Van  Wagoner  &  Williams  Hardware  Co 

CLEiZELRND,  O. 

DROP  FORCED- 

Pure  Lake  Copper 

Commutator 

Segments 

For  all  the  Standard  Railway  Motors. 

ACCURATE    BAR,    HIGHEST   CONDUCTIVITY,    MODERATE  PRICE. 

MANUFACTURED 

VAN  WAGONER  &  WILLIAMS  HARDWARE  CO.,  Cleveland,  Ohio. 

REPRESENTATIVES  : 
C.  N.  WOOD,  31  State  St.,  Boston,  Mass.;  New  England  States. 
MAYER  &  ENGLUND,  10  S.  Tenth  St.,  Philadelphia,  Pa.;  New 

York,  Philadelphia  and  Middle  States. 
HAYES  &  ARTHUR,  Cleveland,  O.;  Western  New  York,  Central 

Northern  Ohio  and  Canada  West. 

EUGENE  MUNSELL  &  CO.,  Chicago;  Gen.  Western  Selling  Agts. 
BRADFORD  BELTING  CO.,  Cincinnati,  O.,  and  vicinity. 
JAMES  CLARK,  Jr.  &  CO.,  Louisville,  Ky.,  and  vicinity. 
ARTH.  S.  PARTRIDGE,  St.  Louis,  Mo.,  and  vicinity. 
FRANK  X.  CICOTT,  33-4 Temple  Chambers,  Temple av.London.E.C. 

S 
e 

e 

5 

ThejCOLUMBIA  flACHINE  WORKS 

BUEHLER  &  PLATT,  18  Fulton  St.,  2-18  Columbia  Heights,  Brooklyn,  N.  Y. flanufacturers  of  all  kinds  of 

Electric  Railway  Supplie: 
INCLUDING 

Car  Trimmings,  Sand  Boxes, 
Adjustable  Brake  and  Controller  Handles, 

Complete  Commutators  ready  for  use, 
Self-Oiling  and  Plain  Trolley  Wheels, 

Fuse  Boxes,  Controller  Parts, 
Patent  Interchangeable  Reversible 

Armature  Bearings. 

COMMUTATORS  MADE 
and  REFILLED. 

Our  Drop  Forged  ::  :: 
Commutator  Bar  is  tbe 
Best  oa  the  Market. 

The  only  practical  Sand  Box  on  the  market 
(Over  2000  now  working  satisfactorily) Electric  Railway  Repairs  of  all  kinds. 

TYPE  "R"  INSTRUMENT. 

KEYSTONE  ELECTRICAL 

INSTRUMENT  COMPANY 

Switchboard  and  Portable  Voltmeters, 

®  .  Ammeters,  Ground  Detectors  and  .  ® 

.  .  Differential  Voltmeters.  .  . 

We  meet  all  the  requirements  of  modern  Central  Stations  or  Isolated 
Plants,  whether  using  direct  or  alternating  current  circuits. 

Our  instruments  are  constant  and  durable,  sensitive  and  accurate, 
pleasing  in  appearance  and  always  correct. 

We  can  interest  you  in  prices  and  other  details  if  you  will  write  to 

MoXhn.erya  Ave. }  PHILADELPHIA.  Co\5tl&adt  s, }  NEW  YORK. 
Monadncck  Bide. 

}  CHICAGO. 



86 STREET   RAILWAY  JOURNAL. [Vol.  XIV.    No.  i. 

We  claim  the  strongest  joint. 
We  claim  the  best  fusion  of  the  metals. 

We  claim  the  best  electrical  bond. 

We  never  disturb  a  tie  to  place  our  joints  on  your  tracks. 

We  solicit  your  patronage;  write  us  for  prices. 

Our  joints  do  not  extend  below  or  outside  the  flanges  of  the  rail. 

GENERAL  OFFICE, 

50  Loan  &  Trust  Bldg., 

V//l##  '  ftfd^  what  it  costs  to  drill  holes  for  Bond  Wires? UU  I  Oil  KsCtlk?  With  the  BUDA  DRILL  two  minutes  is 

suffieent  for  a  seven=eighths  hole  in  eighty  pound  rail. 

BUDA  FOUNDRY  &  MANUFACTURING  CO., 

HARVEV,  ILL. 

London  Agents  : 

Laing,  Wharton &  Down.  Ltd., 

82  a  New  Bond  St., 
West, 

London. 

Buda  Pattern  Track  Drill. 
Thrown  Back  for  Passing  Train. (PAULUS  PATENT.) 

Buda  Pattern  Heavy  Base  Track  Drill. 
In  Position  for  Drilling.     (  paultjs  patent.) 

"ALWAYS  READY." 
800  to  4,000  Candle  Power 
from  Kerosene  Oil 

Especially  adapted  for  NIGHT  CONSTRUCTION 
and  HEAVY  METAL  HEATING,  for  which  pur- 

poses its  Portability,  Power  and  Automatic  Action 
make  it  invaluable. 

12,000  IN  USE. 

SS2sW&to  The -WELLS  
LIGHT" PERFECTLY  SAFE  AND  UNAFFECTED  BY  WEATHER. 

Request  Circular  from 

THE  WELLS  LIGHT  MFG.  C
O.  EDWARD  ROBIK 

49  Washington  Street,  New  York. 

Sole  Propr. 
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A  TIME  OF  RECKONING. 

«cS6  «cN» 

January  \  is  usually  the  time,  and  when  the  account  for  Main- 

tenance of  Track  comes  up,  the  question  of  the  Falk  Cast  Welded 

Joint  should  also  be  considered* 

Figures  founded  on  facts  cannot  be  disputed,  and  when  such 

figures  can  be  produced,  it  is  the  duty  of  everyone  entrusted  with  the 

responsibility  of  railway  management  to  have  these  figures  produced 

and  substantiated  by  the  facts,  and  in  form  clearly  understandable,  so 

that  the  merits  of  the  case  may  be  arrived  at  immediately* 

The  Falk  Manufacturing  Co*  will  produce  these  facts  and  figures* 

Will  you  listen  to  them  ?    Then  write  to  the 

FALK  MANUFACTURING  CO. 

MILWAUKEE,  WIS. 

Our  Special  Department:  Curves,  Frogs,  Switches. 

YOU  CAN  SWEAR 

1 

BY 
zii^Automatic  Electric  Track  Switch. 

IT  HAS  BEEN  IN  PRACTICAL  AND  SUCCESSFUL  OPERATION  FOR  THREE  YEARS. 
NO  ATTACHMENT  TO  PUT  ON  CARS.      NOTHING  TO  GET  OUT  OF  ORDER. 

i 

This  is  what  the  President  of  the  Brooklyn  City  &  Newtown  R.  R.  Co.  says  of  onr  Switch: 

Mr.  W,  C.  Wood,  Prest.,  Brooklyn,  N.  Y.,  May  14th,  1897, 
N.  Y.  Switch  &  Crossing  Co.,  Hoboken,  N.  J. 

Dear  Sir: — In  reply  to  your  inquiry  about  the  electric  switches  which  you  have  fur- 
nished us,  would  say  that  the  first  one  was  put  in  in  October,  1896,  at  a  point  where  there  are 

about  700  cars  passing  over  it  daily.  We  have  had  no  trouble  with  it  at  all.  It  has  worked 
equally  well  when  there  were  heavy  falls  of  snow.  All  that  we  had  to  do  was  to  keep  the  snow 
clear  from  it,  either  by  the  use  of  brooms  or  salt,  or  both.  It  was  because  we  were  so  well 
pleased  with  it  that  we  ordered  a  second  one  at  a  similar  point  this  Spring. 

I  am,  yours  very  truly,  John  N.  Partridge,  President. 

We  have  a  number  of  these  switches  in  constant  use,  including  7  on  the  North  Hudson  County  Railway ; 
7  on  the  Brooklyn  Heights  R.  R.;  3  on  the  Brooklyn  City  &  Newtown  Railroad,  etc. 

We  will  contract  to  turn  your  switch  for  one-half  the  price  it  is  costing  you  at  present,  or  will  sell 
the  switch  outright,  which  will  pay  for  itself  the  first  seven  months.   Write  us  about  it. 

WE  WILL  FURNISH  YOU  WITH  ONE  OF  THESE  SAVITCHES  ON  TRIAL. 

SPECIAL  TRACK  WORK 
OF  EVERY  DESCRIPTION. 

New  York  Switch  &  Crossing  Co., 

•a  HOBOKEN,    N.   J,  -fc 
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A  Rail  Joint . . . . 

Which  will  bring  Depressed  Rail  Ends 

to  surface  and  keep  them  there  ..  .. 

NOTE   THE  FOLLOWING  LETTERS: 

HAMILTON  &  LINDEN WALD  ELECTRIC  TRANSIT  CO.. 
Hamilton,  Ohio,  Oct.  13,  1897. 

Weber  Railway  Joint  Mandfacturing  Co., 

Cotton  Exchange  Building,  New  York  City. 

Gentlemen: — In  reply  to  your  favor  of  the  17th  ult.,  our  electrician,  Mr.  Bowman,  has  this  to  say: 
"We  find  that  the  Weber  joint  we  are  using  for  track  joints  on  4^  inch  girder  rail  gives  perfect 

satisfaction  in  every  respect.  Our  rail  ends  were  somewhat  depressed  before  using  your  joints.  After 
using  same  for  about  three  months,  we  find  these  rail  ends  in  perfect  alignment.  Our  cars  ride  smoothly, 
and  it  is  like  one  continuous  rail.  Our  joints  are  solid,  and  we  think  they  will  last  for  from  seven  to  ten 
years  with  the  present  number  of  cars  traveling  over  them  (twelve). 

"We  believe  this  joint  will  increase  the  life  of  the  rail  from  three  to  five  years.  We  had  consider- 
able trouble  with  our  joints  prior  to  this  time,  but  think  now  our  trouble  is  at  an  end." Yours  very  truly, 

(Signed)  IRA  S.  MILLION,  Sec'y. 

AUBURN  CITY  RAILWAY  COMPANY, 
AUBURN,  n.  y. 

General  Office;  Syracuse,  N.  Y. 
Syracuse,  N.  Y.,  Dec.  13,  1897. 

Weber  Railway  Joint  Mfg.  Co.,  New  York  City. 

Gentlemen: — We  have  had  an  experimental  half  mile  of  your  joints  in  our  system  for  about  six 
months,  and  we  are  pleased  with  the  results. 

They  were  put  on  a  piece  of  track  composed  of  45  lb.  Tee  rail  that  was  in  very  bad  order.  They 
were  an  improvement  from  the  beginning  and  within  two  weeks  the  track  was  in  very  fair  shape,  the  ends 
of  the  rail  being  straightened  out  entirely,  substantiating  your  claims  in  that  respect. 

The  last  order  of  500  joints  has  been  delivered,  and  we  are  putting  them  in  as  fast  as  possible. 
We  hope  to  use  your  joints  on  our  new  Tee  rail  construction,  as  the  results  on  our  old  track  have 

been  very  satisfactory  to  us.  Yours  truly, 

(Signed)  THOS.  H.  MATHER,  Chief  Engr. 

(CUber  3oint8 

have  been  used  for  ten  years  or  more  with 

entire  success  on  a  number  of  the  large  steam 

railroad  systems  of  the  country,  and  for  the 

last  three  years  on  many  city  railway  systems,  including  the  Manhattan  Railway  Com- 
pany of  New  York  City,  where  they  are  the  standard  joint  and  are  used  on  100  miles 

of  track.    Full  references  to  results  actually  accomplished  will  be  given  when  desired. 

Cotton  Exchange  Building,  NEW  YORK,  N.  Y. 

Branch  Offices: 
70    KLillby  Street, 

Old    Colony  Building, 

BOSTON,  MASS. 

CHICAGO,  ILL. 
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A  FORGING 

of  Flu id=Com pressed  Open  Hearth  Steel,  worked 

$     v*RTICvLARS  under  an  hydraulic  press,  has  no  equal. 
ON 

APPLICATION. 

THE  BETHLEHEM  IRON  COMPANY, 

SOUTH    BETHLEHEM,  F»/\. 

\         100  Broadway,  NEW  YORK.  Marquette  Bldg.,  CHICAGO.  421  Chestnut  St.,  PHILADELPHIA. 

Cambria  Steel  Rails. 

Girder  Rails,  Grooved  Rails  and  High  Ts 

FOR  ELECTRIC  RAILWAYS. 

I 
M  T  Rails  from  8  to  1  OO  pounds  per  yard. 

T  RAILWAY  FASTENINGS. 

iszz?\  CAMBRIA  IRON  COMPANY,  Philadelphia.  | (WORKS    AT   JOHNSTOWN,   PA.)  1 

•S3  SELLING   AGENTS  :  
NEW  YOBK  CITY. — W.  A.  Washburne,  33  Wall  Street.  G         CINCINNATI,  O.— Puchta,  Pund,  &  Co.,  S.  W.  Cor.  Elm  and  Pearl  Streets. 
CHICAGO.  ILL.— C.  J.  Ellis,  209  Western  Union  Building.  ST.  LOUIS,  MO.— Ezrah  H.  Llnley,  714-716  N.  Second  8treet. 
DETROIT,  MICH. — W.  P.  Jarvls  &  Co.,  Newberry  Bollclng.  OMAHA,  NEB.— Jos.  R.  Lehmer.  303-305  &.  Thirteenth  Street. 
TOLEDO.  O.— W.  E.  C.  Coxe,  401  The  Nasby.  ATLANTA,  GA.— F.  I.  Stone  &  Co. 
ST.  PAUL,  MINN.— Geo.  M.  Kenyon,  109  Endlcott  Arcade.  PITTSBURG,  PA.— W.  McLaln,  818  Park  Building. 

BARBOUR,  STOCK  WELL  CO., 

205  Broadway, 

SPECIAL  WORK! 

ancL 
Manufacturers 

Selling  Agents 

FOR  THE 

The 

Best  Shoe 
Evsr  Made. 

COMPOSITE  BRAKE  SHOE 

COMPANY. 

Cambridgeport, 

MASS. 

FROGS, 

SWITCHES, 

CROSSINGS, 

TURNOUTS, 

Etc.,  Etc. 

We  make  OUR 

Hates  and  Frogs  with  a 

HARD  STEEL  RISER. 
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*  THE 

Cleveland  Froe  and  Crossing  Co., 
-MANUFACTURERS  OF- 

Improved  Hard  Steel  Centre 

SPECIAL  WORK 

HARD  STEEL  CEN
TER  sect.dn  a-b 

BIRDER  RAILFRDG  with  CAS  T  STEEL  FRAME 

For  Electric  Railway  Service  of  Every  Description. 

All  Sections  of  Groove,  Girder,  Guard  and  T  Rail  Carried  in  Stock. 

PORTER  ROCKING  SWITCHES 

Safest  and  Most  Durable  Switch  for  Branch-offs  and  Derails  at  Railroad  Crossings. 

Steam  and  Electric  Railway  Easer  Rail  Crossings 

and  Track  Supplies  in  General. 

Plans  and  Estimates  Furnished  on  Application. 

riain  Office  and  Works, 

Bessemer  Ave.  and  Erie  R.R. 

Engineer's  Office, 

614  &  615  Cuyahoga  Bldg., 
CLEVELAND.  0. 

G.  C.  LUCAS, 
General  Hanager. 

F.  A.  LAPHAM, 
General  Sales  Agent. 
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Th.e  Pennsylvania  Steel  Co. 

a.n?  The  Maryland  Steel  Co. 
.  .  .  Manufacturers   of  .  .  . 

STEEL  RAILS. 

ALSO,  OF  STRUCTURAL  HATERIAL, 

BUILDINGS,  BRIDGES  AND  VIADUCTS, 

FROGS,  SWITCHES,  CURVES  and  CROSSINGS, 

FOR  BOTH  STEAH  and  STREET  RAILWAYS. 

SOLID  CAST  STEEL  SPECIAL  WORK. 

The  several  parts  of  this  piece  of  work  are  made  of  the  best  quality  of  Open  Hearth  Steel. 
The  decided  advantage  of  this  construction  over  all  other,  is  well  illustrated  by  the  small  num- 

ber of  parts  required.  The  Frog  marked  A  contains  five  intersections  and  eight  arms,  and  yet 
is  but  one  single  piece  of  metal.  There  are  no  chocks,  bolts,  rivets,  or  braces  to  get  loose,  thus 
insuring  the  longest  possible  life. 

Call  on  or  address  our  nearest  Agent  for  Information  and  Prices. 

Philadelphia  Office,    Girard  Building,  Baltimore  Agts. — R.  C.  Hoffman  &  Co.,  Equitable  Building. 
Richard  Peters,  Jr.,  Sales  Agent. 

New  York  Office,   -   No.  2  Wall  Street, 
S.  W.  Baldwin,  Sales  Agent. 

Boston  Office,    -   -  No.  8  Oliver  Street 

San  Francisco  Agts.— C.  B.  Eauffman  &  Co.,  525  Mission  St. 

Chicago  Agts.— W.  H.  Stearns  and  A.  F.  Elink, 
413  Western  Union  Building. 

Chas.  S.  Clark,  Sales  Agent.  London  Agts.— Sanders  &  Co.,  36  Lime  Street. 

Main  Office,  Mills,  Shops  and  Foundries  at  Steelton,  Pa. 

and  Sparrow's  Point,  near  Baltimore,  Md. 
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33u.sin.ess  Esta/"folisli.ed.  in  1SS©- 

WM.  WHARTON,  Jr.,  &  CO., 

INCORPORATED. 

MANUFACTURERS  OF  
— — — ~ 

Everything  Entering  into 

the  Track  Construction 

OFT* Electric  Railways,  Cable  Railways,  Horse  Railways, 

Including  all  the  latest  and  most  approved  appliances  and  appurtenances. 

STREET  RAILS, 

GIRDER  RAILS, 

FLAT  TRAM  RAILS, 

SLOT  RAILS, 

 ALL  KINDS  OF  

CURVED  RAILS, 

RAILWAY  CASTINGS, 
SWITCHES, 
FROGS, 

CROSSINGS, 

TURNTABLES, 

TRANSFER  TABLES, 

DERAILING  SWITCHES. 

WE   PARTICULARLY   DIRECT   ATTENTION   TO  OUR 

PATENTED  "INTEGRAL"  SPECIAL  WORK, 

With  and  without  Manganese  Steel  Inserted  at  points  of  maximum  wear.  This 
special  work  is  used  by  the  leading  railroads,  and  by 

them  considered  the  best  ever  made. 

Improved  Brake  Shoes  of  all  Kinds.  Gray  Iron  Castings. 

Frog,  Switch  and  Curve  Works, 
25th  St.  &  Washington  Are., 

Philadelphia,  Pa. 

Furnaces,  Steel  Works  and  Rolling  Mills 
North  Branch  Steel  Company, 

Danville,  Pa. 
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LINE  AND  TRACK 

SUPPLIES. 

I  RACK  TOOLS, 

&   &  RAILS,  &c. 

The  All  Steel  , 

Trolley  Bracket. 
Correspondence  Desired. 

Eastern  Agent  for  IRA  ABBOTT, CENTRAL  ELECTRIC  CO.,        .cnn      ,        „     w  . 
chw,  -  -   niinois.  I   150  Broadway,  New  York  City. 

ELECTRIC 

RAILWAY 

SPECIAL 

WORK, 

Frogs,    Switches,  Curves, 

Crossings,  Rail  Braces,  Etc. 

THE  WEIR  FROG  CO., 

Cincinnati,  Ohio. 

RAILS 

Joint  Fastenings,  Tie  Rods,  Knees,  Bolts, 
Spikes,  &-c.    Curved  Rail  and  Special Switch  and  Frog  Work  a 

Specialty. 

Harrington,  Robinson  &  Co., 
125  MILK  ST.,  BOSTON. 

MDGEf 

Gilding* OUR  CATALOGUE 
OF  THREE  HUNDRED  PAGES  ILLUSTRAT 
ING  AND  DESCRIBING  A  LARGE  NUMBER  OF 
BRIDGES 

BUILDINGS 

and  ROOFS 

Designed  and Built  by  us 

Is  now  ready  and 
will  be  sent  on  ap- 

plication. THE  BERLIN  IRON  BRIDGE  CO. 

£ — -^^f  EAST  BERLIN,  CONN.   

CEDAR  POLES 
_FOR  ELECTRIC  RAILWAYS. 

LARGE  STOCKS.  PROMPT  DELIVERY. 
 WRITE  US  FOR  PRICES.  

THE  VALENTINE-CLARK  CO. 
234  La  Salle  Street,  CHICAGO. 

Creaghead  Flexible  Brackets. 

(PATENTED.) 

FOR  HIGH  SPEED  SERVICE. 

MANY   STYLES  — 

PLAIN  OR  ORNAMENTAL. 

FOR  WOOD  OR  IRON  POLES. 

FOR  SINGLE  OR  DOUBLE  TRACK. 

Send  for  Catalogue  to NO.  190  — SINGLE  BRACKET  FOR  WOODEN  POLES. 

The    Creaghead    Engineering  Co.,  Manufacturers. 

Complete  Equipments  for  Electric  Railways. 

8th  and  PLUM  STREETS,  CINCINNATI,  OHIO. 

PAICE  IRON  WORKS 

CHICAGO, 

SPECIAL  TRACK  WORK. 

RAILS  *  GEORGE  H.  CAREY,    *  CARS 
I  Broadway,  New  York, 

Equipment  and  Supplies,  New  and  Second-hand,  of  every  description r  used  in  the  construction  and  operation  of  a 

Steam,  Electric,  Logging,  Mining  and  Plantation  Railroads  i 
We  carry  stock  of  relaying  rails  of  all  weights,  and  are  prepared  to  purchase  such  for  cash. 

Before  you  buy  or  sell  get  our  quotations. 
J 
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Morris,Tasker  &  Company, 
(INCORPORATED) 

Manufacturers  of  Plain  and  Ornamental  Steel  and  Iron 

TUBlMH  POLES. 

Special  poles  built  to  specifications  and  prompt 

delivery  guaranteed. 
Send  for  Illustrated  Catalogue  to 

224  South  Third  St.,  Philadelphia,  Pa. 
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Morris,  Tasker  &  Co., 

Manufacturers  of 

Wrought  Iron 

and  Steel  Pipe, 

Boiler  Tubes, 

Fittings,  &c. 

Iron  and  steel 

Tubular 

Poles 

a  Specialty. 

Our  Poles 

are 

in  use  in 

Every  Country  in 

the  World. 

I  N  GO  R  RO  R  MX  E  D. 

Established  1821. 

STYLE  OF  POLE  USED  ON  THE  LINE  OF  THE  BRISTOL  TRAMWAY  CO.,  ENGLAND. 

Close  attention  is  given  to  the  special  requirements  of  tramway  companies  in 

Europe,  Asia,  Africa,  Australia  and  South  America. 

Main  Office,  222  &  224  South  Third  St., 

PHILADELPHIA,  PA. 
European  Representative : 

ROBERT  W.  BLACKWELL,  39  Victoria  St.,  London,  S.  W. 
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Steel  Poles 

=ta=»  FOR 
1 

ELECTRIC  RAILWAYS 

Far  more  attractive 

and  durable  than 

wooden  poles,  and  just 

as  cheap. 

We  have  built  SPECIAL  MACHINERY  for 
the  manufacture  of  Steel  Poles,  and  are  prepared 
to  furnish  electric  railway  companies  with  strong 
and  artistic  poles  at  extremely  low  prices. 

We  also  manufacture  STRUCTURAL  STEEL 
WORK  for  street  railroad  buildings,  car  barns  and 
power  houses,  as  well  as  iron  and  steel  bridges  of 
all  kinds. 

Buffalo  Bridge 

&  Iron  Works 

BAILEY  AVE.,  Near  Seneca  St., 

BUFFALO,  N.  Y, 

OCTAGONAL  POLES 

Round  Poles,  Cross  Arms,  Piling, 

TROLLEY  TIES 

>h&Kts.      D.  W.  PHELAN,  280  Broadway,  New  York. 

YELLOW  PINE- 

OCTAGONAL  POLES 

QUICK  SHIPMENTS. 

ELI  13.  HALLOWELL  Sc  CO., 
10  SOUTH  BROAD  ST.,  PHILADELPHIA. 

JOS.  A.  HURD  *  CO 

Wholesale  Lumber, 

Exchange  Building, BOSTON 

TIES 

All  varities  and  sizes  of  Ties  for 
steam  and  electric  railroads,  in 
cedar,  hackmatack,  oak  and  pine, 
both  northern  and  southern. 

Squared,  octagoned  and 
tapered  telephone  and  elec- 
trie  railway  Poles,  in  cedar, 
hard  pine  and  chestnut. POLES 

Electric  Railway  ®  ® 

®  ®  Equipment  Co., 

Cincinnati,  W  Ohio,  U.  S.  A. 

We  manufacture  every  pos- 

sible style  of  Iron  and  Steel 

Tubular  Poles,  and  a  large 

variety  of  Pole  Trimmings, 

for  Tramway,  Lighting  and 

Telephone  service.^ 

OUR  LINE  OF 
OVERHEAD  MATERIAL  FOR 

TRAMWAY  WORK 
J.    IS  COnPLETE  and  UP  TO  DATE.  ||p 

WE  ALSO  MANUFACTURE 

GEARS, 

PINIONS, 
Repair Parts  for 

BEARINGS  *  all  Systems. 
SEND  FOR  CATALOGUE. 
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Partial  List  of  BABCOCK  &  WILCOX  BOILERS  in  use  on  Electric  and  Cable  Railways. 
H.  P. 

West  End  St.  Ry.  Co.,  Boston, Mass  10  orders  >89-'97....  I  s, <)()<» 
Lynn  6c  Boston  U.K.  Co.,  Boston,  Mass  3  orders,  '91->92   4,000 
Philadelphia  Traction  Co.,  Phila.,  Pa  4  orders,  '93-'94....  10,125 
Blectrle  Traction  Co.,  Philadelphia,  Pa... 4  orders,  >93-'94....  B,7dO 
People's  Traction  Co.,  Philadelphia,  Pa  1  order,  '95   4,800 
Hestonvllle&FntrmountRy..Phila,Pa  1  order, '94. .. .  1,500 
Brooklyn  Heights  R.R.Co.,  Brooklyn, N.Y   6  orders,  '91 -'93....  16,500 
Atlantic  Avenue  R.R.  Co.,  Brooklyn,  N.Y.. 3  orders,  >92-»93    ..  3,000 
Nassau  Blectrle  R.R.  Co.,  Brooklyn,  N.Y... 2  orders,  '9l-'95....  2,5O0 
Metropolitan   Traction   Co.  (Broadway 

Cable  Road),  New  York  7  orders,  '94-'97....  5,000 
Union  Railroad  Co.,  New  York  2  orders, '91 -'92....  1,500 
N.Y.  &  Brooklyn  Brldge.Brooklyn,  N.  Y.  ..5  orders,  >82->»6....  1,786 
Northwestern  Elevated  Ry.  Co.,  Chicago,  Ills. .  I  order,  '96...  6,400 
Union  Elevated  R.R.  Co.,  Ch  cago,  Ills  I  order,  '96...  6,400 
Metropolitan  West  Side  Elevated  Rail- 

road Co.,  Chicago,  Ills  2  orders,  »94-'95. . . .  4.000 
Consolidated  Traction  Co.,  Pittsburgh,  Pa  1  order.  '97   4.500 
Pittsburgh  6c  Birmingham  Traction  Co., 

Pittsburgh,  Pa  1  order,  »90....  1,000 
Metropolitan  St.  Ry.Co.,  Kansas  City,  Mo..  6  orders,  '86-'96....  4,696 

Market  St.  Elec.  Ry.,  San  Francisco,  Cal  3  orders.. 
Crosstown  St.  Ry.  Co.,  Buffalo,  N.Y  3  orders,  '»0-'93.. 
Albany  Railway  Co.,  Albany,  N.Y   4  orders,  '89-'96. 
Rochester  St.  Ry.  Co..  Rochester,  N.  Y....3  orders,  '91-'94. 
Cincinnati  St.  Ry.  Co.,  Cincinnati,  0  5  orders,  '90-'93. 
Columbus  St.  Ry.  Co.,  Columbus,  0  4  orders,  '90-»93., 
Cleveland  City  Cable  Co.,  Cleveland,  0  1  order,  '90. 
Denver  City  Cable  Ry.  Co.,  Denver,  Col. ...3  orders,  ,H9->9l.l 
St.  Joseph  Traction  6c  Lighting  Co., 

St.  Joseph,  Mo  2  orders,  'S9->93.. 
Detroit  Citizens' St.  Ry.  Co.,  Detroit,  Mich. ..  .3  orders,  '95.. 
Duluth  St.  Ry.  Co.,  Duiuth,  Minn  4  orders,  '90-'93.. 
Consolidated  Traction  Co.,  JerseyCity.N.  J. 4  orders,  '93-'96. 
Union  Railroad  Co.,  Providence,  R.  1  2  orders,  '92-'93. 
SprlngOeld  St.  Ry.  Co.,  Springfield,  Mass  .3  orders,  '94-97. 
Portland  St.  Ry.  Co.,  Portland,  Me  2  orders,  '91-'9o., 
Washington  &  Georgetown  R.  R.,  Wash- 

ington, D.  C  4  orders. 
Montreal  St.  Ry.  Co.,  Montreal,  Canada  1  order,  '96.. 
irlerrimao  Valley  St.  Ry.,  Lawrence, Mass.. 3  orders,  '91->93. 
Sea  Shore  Elec.  Ry.  Co.,  Asbnry  Park,  N.J. 2  orders,  >92-'96. 

H.  P. 

2,208 
4.5(H) I,  500 
1,143 3,200 1,807 

1,086 

2,686 1,040 

3,500 1,312 4.5O0 

2,000 1.500 
1,250 

1,923 
1,500 

896 

890 

THE 

BULKLEY 

"INJECTOR" 

CONDENSER 

For  use  with  Simple  or  Compound  Engines 

in  Electric  Power  or  Light  Stations. 

This  style  of  conden- 
denser  requires  no  air 

pump,  but  forms  a 
superior  vacuum  by  the 
combined  action  of  the 
exhaust  steam  and  con- 

densing water. 

Condenser  with  Air  Pump. Condenser  with  Supply  Pump,  Heater,  etc. 

Write  for  descriptive  pamphlet  "A,"  and  give  size  of  your  engines,   pumps,   pipes,  etc., 
also  the   nature  and  volume  of  water  supply. 

HENRY  W.  BULKLEY,    m>„SL«,   225  Broadway,  New  York. 
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The  Stirling  •  •  • 

WATER  TUBE 

Safety  Boiler 

STILL 

LEADS 
ALL 

COHPET= 
ITORS. 

•    •  • 

Over 

350,000 
H.  P. 

in  Use. 

The  Stirling  .Company, 
GENERAL  OFFICES, 

Pullman  Building,    =  CHICAGO. 

BRANCHES  IN  ALL  PRINCIPAL  CITIES. 

THE  m 

GLDHBRDCK  STEP  BOILER  CO. 

BROOKLYN,  3V.  Y. 

'  Manufacturers  of  the 

Motrin,  "Climax" 

and  "  Compound  " 

SAFETY   

WATER=TUBE 

BOILERS  .. 

Built  in  Units  of  50  to  1000  H.  P. 

CAUTION.— Beware  of 

infringers ;  they  will  be  rigid = 

ly  prosecuted. 
Also  Builders  of  . 

Smoke  Stacks,  Tanks,  Etc.  and  mi  Classes  of  Iron  Work 

Specifications,  Drawings  and  Prices  Furnished  on  Application. 

Send   for  Catalogue  of  Climax  and  Compound  Boilers. 

Th 

•SNOW  STEAM  PUMP  WORKS, 

BUFFALO,    3ST.  "2\ 

ComPLETE  PDIDPIKG  OUTFITS  tor  POWER  STflTIOHS. 

Boiler  Feeders,    Water  Supply  Pumps,    Air  Pumps 
and  Condensers,  Air  and  Circulating  Pumps, 

Surface  Condensers,  &c,  &c. 

IN E Wl  YORK  OFFICE,  126  LIBERTY  STREET. 

PHILADELPHIA  OFFICE,  506  Drexel  Building.  BOSTON  OFFICE,  35  Congress  Street. 
BALTIMORE,    WILMINGTON,    CHICAGO,    DENVER,    SAN  FRANCISCO,    LOS  ANGELES. 
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THE 
FILER  &  STOWELL  COMPANY 

MILWAUKEE,  WIS. 

MAKERS  OF 

THE  NEW  CORLISS  SINGLE 

AND  MULTI-CYLINDER 

ENGINES 

OUR   CATALOCUE,    CONTAINING  VALU- 
ABLE ENGINEERING  INFORMATION 
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WPa\UUIVUNKYEi\TUBeBO\\XRCO 

r> 

a  rj 

BRM*Ctt  OF F \CF_S ,  ■  30 
UOWYQRK.  MlANTfc.  2 

ATALOGUE  AND  SPECIFICATIONS- 
on  application  to  any  of  our  offices. 

Has  no  EquaL 

Parties  of  the  highest  standing  who  have  used  the 

NATIONAL  WATER  TUBE  BOILER  for  many  years 

state  that  in  point  of  Economy,  Safety  and  Freedom  from 

accident  or  repairs,  it  HAS  NO  EQUAL.  Frequent 
tests  made  under  different  conditions  and  in  connection 

with  other  well  known  boilers  demonstrate  that  in  Fuel, 

Economy  and  capacity  above  the  maker's  rating  it 
SURPASSES  any  boiler  offered  in  the  market. 

RESERVE  STEAM  

—  COCHRANE  — 

L  i  ve  •St't&n?  S«pi>.f-»ti>( 
—  Receivei  

STORED  CLOSE  TO  THE  ENGINE,  INSTEAD  OF 

IN  THE  BOILER,   that's  the  best  present  practice. 

Water  Taken  Out  and  Kept  Out 

that's  our  way  of  doing  it. 

Do  you  know  why  the  Cochrane  Separators,  and 
Separators  and  Receivers  are  so  far  in  advance  of  all 
other  types  ? 

It  is  not  only  their  design — which  accounts  for 
their  exceptional  efficiency— but  their  construction — 
which  will  appeal  to  every  man  who  has  to  do  with 

high  pressure  steam. 
We  court  investigation  and  comparison. 

COCHRANE  SEPARATORS  areusedin  prpminenl -Electric .Iightand   Power  Plants  in  New  York,  Chicago,  Phil- 
adelphia, Brooklyn,  Buffalo,  Troy,  Cincinnati,  Washington,  Savannah,  Dayton, 

Pittsburgh,  Newark,  Jersey  City,  Scranton,  Allentown,  Richmond,  etc.,  etc. 

HARRISON  SAFETY  BOILER  WORKS, 

PHILADELPHIA,  PA. 
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HIGH-PRESSURE 

WATER-TUBE  BOILERS 

Equipped  with 

SQUARE  FURNACE, 

SQUARE  GRATE  SURFACE. 

STEEL  JACKET,  LINED  WITH  BRICK 

SINGLE  BOILERS  OR  COMPACT 

BATTERIES. 

GREAT  SAVING  OF  FLOOR  SPACE 

AND  FUEL. 

A  HIGH-CLASS  BOILER  WITH  AN 

UNEQUALED  RECORD. 

Correspondence  Solicited. 

THE  HAZELTON  BOILER  CO. 
Sole  Proprietors  and  manufacturers. 

BUILDERS  OF 

Stacks,  Tanks  and  Miscellaneous  Metal  Work 
GENERAL  OFFICE: 

No.  716  EAST  13th  ST.,  NEW  YORK,  U.  S.  A. 

Cable  Address,  "Paila,"  New  York. 
Telephone  Call,  1229-1  8  til  Street,  New  York. 
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PRODUCES 
22  TO  25  INCHES 

VACUUM 

AND  REQUIRES 
NO  MORE 

WATER  THAN 
ORDINARILY 
FED  TO  THE 

BOILERS. 

BOSTON 
PHILADELPHIA 

CHICAGO 

PITTSBURGH 
DETROIT 

INDIANAPOLIS 
ST.  LOUIS 

CLEVELAND 

ATLANTA 
NEW  ORLEANS 

Hoppes 

Live  Steam 

Purifiers Feed -Water 

Guaranteed  to  Keep  Boilers  Clean 

Using  any  kind  or  water.    Fitted  with  trough  shaped  pans, 
made  from  hard  sheet  steel.    Easily  cleaned. 

Feed-Water  Purifier. Peed-Water  Heater. Catalogue  (M)  Now  Ready.  FREE. 

EXHAUST  STEAM  FEED-WATER 

Heat  feed-water  boiling  hot  without  back  pressure.    Have  efficient  oil  eliminator  and  automatic  feed-water  regulator 

The  Hoppes  Mfg.  Co.,  Springfield,  O. 
Eastern  Office,  604  Girard  Building,  Philadelphia. Western  Office,  512  Security  Building,  St.  Louis. 

CHAPMAN  VALVE  MFG.  CO. 
MANUFACTURERS  OF 

Valves  and  Gates  for  Water,  Gas,  Steam,  Oil,  Acid, 
&C,  Ac,  a'so  CATE  FIRE  HYDRANTS. 

We  desire  to  call  special  attention  to  our  new  Steam  Valves  with 
REnOVABLE  BRONZE  SEATS,  extra  heavy  pattern,  for  high  pressures. 
They  are  perfectly  reliable  for  pressures  of  125  lbs.  and  upwards  and  are  the 
only  valves  in  the  market  that  will  give  the  best  satisfaction  in  this  hard service. 

A    Few   Street  RAILWAYS  Using 
"CHAPMAN  VALVES." 

Albany,  N.  Y.,  Albany  Railroad  Co. 
Allentown,  Pa.,  Allentown  &  Lehigh Traction  Co. 
Atlanta,    Ga.,    Atlanta  Consolidated Street  Railway  Co. 
Baltimore,  Md.,  Baltimore  City  Pass- enger Railway  Co. 
Boston,  Mass.,  West  End  St.  Ry.  Co. 
Brooklyn,  N.  Y.,  3  stations  ;  Brooklyn Heights  Railroad  Co. 
Buffalo,  N.  Y.,  Buffalo  Railway  Co. 
Cincinnati,  O.,  Cincinnati  St.  Ry.  Co. 
Cleveland,  O.,  Cleveland  City  Ry.  Co. 
Chelsea,  Mass.,  North  Shore  Traction Co. 
Chicago,  111.,  West  Chicago  St.  Ry.  Co. 

"       "     Metropolitan  West  Side Elevated  Railway  Co. 
Cambridge,  Mass.,  West  End  Street Railway  Co. 
East  Boston,  Mass.,  West  End  Street Railway  Co. 
Long  Island,  N.  Y.,  Steinway  Ry.  Co. 
Louisville,  Ky.,  Louisville  Ry.  Co. 
Lynn,  Mass.,  Lynn  &  Boston  R.  R.  Co. 

"     North  Shore  Traction  Co. Milwaukee,  Wis.,  Milwaukee  Street Railway  Co. 
New  Britain,  Conn.,  Central  Railway &  Electric  Co. 

Send  for  descriptive  Circular  and 
prices.  All  genuine  Chapman  Valves 
bear  the  name,  trade  mark  and  mon- 

ogram of  the  Company. 
Treasurer's  Office,  73  KUby  St., BOSTON. 

General  Office  and  Works. 
INDIAN   ORCHARD,  MASS. 

Chicago  Office,  14  No.  Canal  Street. 
New  York  Office,  28  Piatt  St. 

St.  Louis  Office,  L.  M.  Rumsey  &  Co. 810  No.  2nd  Street. 
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STEAM  TUBE. 

THE  KENSINGTON 

MUD  6L0W WATER  TUBE. 

SEND  FOR 
CATALOGUE. 

Feed  Water  Heaters 

and  Purifiers. 

KENSINGTON  ENGINE  WORKS,  Ltd 
FRANCIS  BROS*., 

704   ARCH   STREET,   PHILADELPHIA,  PA. 

SWANTON  &  LARKIN,  ST.  PAUL,  MINNESOTA. 
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(TRADE  MARK) 

MANILA  HOISTING  ROPE 

HUNT'S    PATENT    PLUMBAGO  LAID. 

This  rope  is  intended  to  be  used  for  hoisting  purposes  only.  It  is  made  from  the  best  selected  manila,  laid  up 
with  plumbago.  We  guarantee  that  more  work  can  be  done  with  it,  in  proportion  to  its  cost  than  with  any  other  rope 
in  the  market,  without  any  exception  whatever,  and  will  gladly  refund  the  difference  in  price  if  it  is  not  all  we  claim. 

The  above  guarantee  goes  with  every  rope  we  sell. 

Before  you  forget  it,  send  for  our  illustrated  catalogues  upon  "  Manila  Rope,"  Nos.  9710  and  9702,  which 
contain  full  information,  together  with  formulae,  tables  and  data  valuable  to  all  who  use  rope. 

C.  W.  HUNT  COMPANY,  45  broadway,  New  York. 

LINK-BELT 

Goal  and  fish  Handling 

JVlaehinery 

THE  LINK-BELT 

Nicetown,  =  Phila. 

49  Dey  St.,  New  York. 

CARRIER 

FOR 

NDUSTRIAL  PLANTS 

and 

POWER  STATIONS. 
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HIGH  PRESSURE  POWER  PLANTS. 

With  the  increased  steam  pressure  of  late  years  the  Pip- 
ing System  of  a  steam  plant  has  become  its  most  vital  part;  a 

part  in  which  little  or  no  provision  is  made  for  accident  or 

failure,  and  which  must  be  in  service  twenty-four  hours  of  the 

day,  year  after  year,  and  therefore  must  be  the  best  attainable. 

We  are  prepaired  to  furnish  Piping  Systems  with  Fittings 

and  Valves,  complete,  fitted  and  tested  ready  to  bolt  together 

for  plants  of  any  pressure  and  horse-power.  Among  the  many 

Street  Railway  Power  Stations  we  have  furnished,  are: — 

The  Louisville  Railway  Company,  Louisville,  Ky., 
Akron  Street  Railway  Company,  Akron,  Ohio, 
Cleveland  &  Lorain  Railway,  Lorain,  Ohio, 
Metropolitan  Street  Railway  Company,  Kansas  City,  Mo. 

Also  numerous  electric  light  and  industrial  plants,  all 

carrying  a  pressure  of  ISO  lbs.  or  more. 

CRANE  COMPANY, 

CHICAGO. 

Wheeler  Condenser  &  Engineering  Co., 

Offices,  120=122  Liberty  St.,  New  York. 

PROPRIETORS  AND  MANUFACTURERS 
OF  THE 

WHEELER 

Standard  Surface  Condenser, 

WHEELER 

Admiralty  Surface  Condenser, 

WHEELER 

Feed  Water  Heater, 

VOLZ 

Combined  Surface  Condenser 

and  Peed  Water  Heater, 

EDMISTON'S 
Peed  Water  Filter. 

For  Street  Railway  Plants,  Electric 
Light  and  Power  Stations. 

The  following  Railroad  Power  Stations  are  among  those  equipped 
with  Wheeler  Surface  Condensers. 

Brooklyn  Heights  Railroad  Co. 
"West  End  Street  Railway  Co. 
Union  Railroad  Co.      Tri-City  Railway  Co. 
City  Electric  Railway  Co. 
Hampton  &  Old  Point  Railway  Co. 

Hudson  Electric  Co. 
Milwaukee  Street  Railway  Co. 
Suburban  Railway  &  Electric  Co. 
Jacksonville  Street  Railway  Co. 
Beaver  Valley  Traction  Co. 

We  can  also  Refer  to  Many  of  the  Largest  Lighting  Plants  Throughout  this  Country  and  Europe 
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MclNTOSH,  SEYMOUR  *  CO., 

HUBURN,    N.  Y. 

HORIZONTAL  TANDEM   DIRECT-CONNECTED  UNIT. 

GRIDIRON  VALVES,      POSITIVE  VALVE=GEAR,      ECONOMY,      CLOSE  REGULATION, 
DURABILITY,  RIGIDITY. 

These  are  some  of  the  features  of  out  — — ^— ■— ^ 

ENGINES  OF  ALL  SIZES  AND  TYPES 

ESPECIALLY  ADAPTED  FOR  RAILWAY  WORK. 

New  York  Office,' 
MCINTOSH,   SEYMOUR    &  CO,, 

1 21 1  I Iavemejer  Building". 

Boston,  Mass., 
J.    A.   GRANT   «&  CO. 

8  Oliver  Street. 

European  Representative,  ROBT.  W.  BLACKWELL,  39  Victoria  St.,  Westminster,  London,  S.W.,  England. 

Buckeye  Engine  Company, 

S7\LE7Vv, OHIO. 

HORIZONTAL  AND  VERTICAL  ENGINES 

SIMPLE,  COnPOUND  AND  MULTIPLE  CYLINDER, 

CONDENSING  AND  N0N=C0NDENSING, 

For   Direct   Connecting   to   Generators   for   E  lectric    Railway  Work. 

 CATALOGUES  UPON  APPLICATION.  

RUSSELL  &  CO., 
Massillon,  Ohio,  U.  S.  A. 

fffc 

BUILDERS  OF  — ̂  

ENGINES 

Of  the  Single  and  Four SIMPLE  Valve  Pattern 

I  AND  COMPOUND.  Vdlvc  rdLLc
rii 

tfifc 

ELECTRIC  RAILWAY  WORK  A  SPECIALTY 
Belted  and  Direct  Connected. 
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Pierce  &  Miller  Engineering  Co 

CONTRACTING  ENGINEERS 

Electric  Railways  Financed,  Built  and  Equipped. 

Power  Plants  Designed  and  Installed  Complete. 

HIGH    GRADE    ENGINES     for  electric  and  m
anufacturing  plants. 

THE  "STANDARD"  BALL  AUTOMATIC  ENGINES 

SIZES 

20  to  500  H.  P. 

STYLES 

Horizontal  and  Vertical, 

Simple  and  Compound, 
Tandem  and  Cross. 

UNIQUE  FEATURES 

Enclosed  while  running. 

Removable  front. 

Housing  and  Boxes. 

Making  Open  Front  for 
Adjustment  and  Repairs. 

RICE-SARCENT  ENGINES  $
  A  S*y.,°fPARTURE  ,N 

Combination  of  the  Gridiron  and  Corliss  Valve. 

Cylindrical  Gridiron  Valves  Reduced  Clearance  Space 
Large  Port  Openings  No  Wrist  Plates 
Perfect  Steam  Distribution    Double  Eccentrics 
Higher  Rotative  and  Piston  Speeds 

Silent  and  Certain  Valve  Gear 
Double  Oiling  for  Principal  Journals. 

Absolute  Rigidity  of  Engine 

ENGINES 

Steam  Operated  Dash  Pots  for  Speeds  from  100  to  150  Revolutions 

"  INERTIA"  AUTOMATIC  SHAFT  GOVERNOR 

Vertical  and  Horizontal  Engines,  300  to  3,000  H.  P.,  either  simple  or  compound,  especially 
adapted  for  Street  Railway  Service,  Surpassing  all  others  in  adaptability  to  varying  loads. 

WE  CHALLENGE  COMPETITION  IN  ECONOMY,  EFFICIENCY, 

PERFECTION  IN  DESIGN  AND  WORKMANSHIP    g    *  * 

PIERCE  &  MILLER  ENGINEERING  CO.  26  MrtTtolSiLU 
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WAS  DIE  INGENIEUREN  VER- 
LANGEN 

ist  eine  Maschine  fiir  elecktrischen  Be- 
trieb,  von  mittelmassiger  Geschwindig- 
keit,  nicht  zu  sehnell  weder  zu  langsam 
gehend,  welche  die  Ersparniss  einer  Cor- 

liss sowie  die  beste  Regulirung  ergibt, 
und  stark  genug  ist  um  die  Anstrengun- 
gen  einer  plbtzlichen  und  schwankenden 
Ladung  zu  widerstehen. 

Eine  Zentralstation  in  den  Vereinigten 
Staaten,  welche  mit  Zehn  solchen  Mas- 
chinen  eingerichtet  ist,  steht  an  der 
Spitze  aller  anderen  fiir  die  Produktion 
in  Watts  pro  Pferdekraft. 

LO  OUE  LOS  INGENIEROS 

desean  es  una  maquina  para  el  servicio 
el<Ectrico  de  velocidad  intermedia,  ni  de- 
masiado  r&pida,  ni  demasiado  lenta,  que 
puede  dar  la  economia  de  la  Corliss,  la  me- 
jor  regulaci6n,  y  ser  bastante  fuerte  para 
resistir  a  los  esfuerzos  de  cargas  subitas 

y  variables. Una  estaci6n  central  en  los  Estados 

Unidos,  en  la  cual  son  colocadas  diez  de 
estas  maquinas,  esta  primera  de  todas 
otras  respeto  de  la  producci6n  en  watts 

por  caballo-vapor. 
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THE  BALL  &  WOOD  COMPANY, 

NEW  YORK,  U.  S.  A. 

WHAT  ENGINEERS  ARE 

LOOKING  FOR 

is  an  engine  for  electric  service  of  inter- 
mediate speed,  not  too  fast  nor  too  slow, 

which  gives  Corliss  economy,  the  best 
regulation,  and  is  strong  enough  to  stand 
the  strains  of  sudden  and  variable  loads. 

A  central  station  in  the  United  States 
having  ten  of  these  engines,  stands  at  the 
head  of  all  others  for  its  watts  output  per 
horse  power. 

CE  QUE  LES  INGENIEURS 
DEMANDENT 

est  une  machine  pour  le  service  dlectrique 
a.  vitesse  interm£diaire,  ni  trop  rapide  ni 

trop  lente,  qui  puisse  donner  l'£conomie de  la  Corliss,  la  meilleure  regulation,  tout 
en  £tant  assez  solide  pour  soutenir  les 
efforts  de  charges  subites  et  variables. 
Une  station  centrale  aux  Etats-Unis, 

equip£e  avec  dix  de  ces  machines,  se 
trouve  a.  la  tete  de  toutes  les  autres  en  ce 
qui  concerne  la  production  en  watts  par 
cheval. 
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Imperial  Engin
es—' FOR  ELECTRIC  LIGHTING  AND  RAILWAY  PLANTS. 

WESTON  ENGINE  COMPANY 

General  Offices,  PAINTED  POST,  N.  Y. 

BRANCH    OFFCIES : 

REPRESENTATIVES  
I  1203    Fisher    Building,  Chicago. 901    Harrison    Bldg.,    Philadelphia,  F»a. 

New  York  City,  Julian  Scholl  &  Co.,  126  Liberty  Street. 
Scran  ton,  Pa.,  Scranton  Supply  &  Machinery  Co.,  131  Wyoming  Ave. 
St.  Louis,  Moses  P.  Johnson  Machinery  Co.,  715  North  Second  Street. 
Boston,  77  Oliver  Street,  H.  F.  Ruggles,  Agent. 
Saint  Paul,  201  Manhattan  Building,  Frank  B.  Thompson,  Agent. 

Baltimore,  Md.,  T.  K.  Carey  &  Bros.  Co.,  26  Light  St. 
Seattle,  Wash.,  Mitchell,  Lewis  &  Staver  Co. 
Los  Angeles,  Cal.,  Chas.  8.  Boothe  &  Co.,  120  So.  Los  Angeles  St. 
Denver,  Hendrie  &  Bollhoff  Mfg.  Co.,  Agents. 

General  South  Eastern  Agents:    D.  A.  TOMPKINS  CO.,  Charlotte,  N.  C. 

CORLISS  STEAM  ENGINE  CO. 

PROVIDENCE,   R.  L 

Plant  of  the  Corliss  Steam  Engine  Co.,  at  Providence,  R.  I. 

This  Company  manufactures  Corliss  Engines  in  different  types,  which  are  generally 
and  successfully  used  for  Manufacturing  and  Electric  Power.  Also  builders  of  Corliss 
Patent  Vertical  Tubular  Water  Leg  Boilers,  especially  adapted  for  compound  and  triple 
expansion  engines  requiring  superheated  steam  and  at  very  high  pressure. 
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the  G.  &  G.  COOPER  CO.  so  CORLISS  ENGINES 

MT.  VERNON,  O. 
COMPOUND,  CONDENSING 

AND  HIGH  PRESSURE. 

Prom  60  to  3,000  H.  P. 
with  (Jirder  or 
Semi-Tangye  Frames, 

CROSS  COMPOUND  CONDENSING 
For  ELECTRIC  R.  R.  WORK. 

New  York  Office,  Room  1022,  Hayemeyer  Building, 
F.  W.  Iredell,  Manager. 

Boston  Office,  8  Oliver  St.  J.  B.  Sargent,  Manager. 

HEAVY  DUTY  <*  «*  •* 

ST.  LOUIS  CORLISS 
95 

HEAVY  DUTY 

St.  Louis  Corliss 

ENGINES—  — 

Street  Railway  Service. 

Manufactured  by 

ST.  LOUIS  IRON  &  MACHINE  WORKS, 

ST.  LOUIS,  MO. 

1897   CATALOGUE  JUST  OUT. 

ROBT.  WETHERILL  &  CO., 

Office  and  Works,  Chester,  Pa. 

Eleetrie  and  Cable  Railway  Power  Machinery. 

•Mi 

Corliss 

Engines. 

Berry 

Boilers. 



January,  1898.] STREET   RAILWAY  JOURNAL. 109 

AMERICAN-BALL  ENGINE  AND  DIRECT-CONNECTED  GENERATOR 
REQUIRE 

MINIMUM 

ATTENTI 

Belted 

Engines 

Simple 

and 

Compound. 

Belted 

Genera- 

tors and 

Motors. 

Self  oiling  engine. 
Self  regulating  generator. 
"Yon  press  the  button  (open  the  throttle) 

and  the  machine  does  the  rest." 

No  noise  or  vibration. 
No  hot  bearings. 
No  oil  outside  of  the  engine. 
No  sparking  at  commutator. 

No  brush  movement. 
No  uncertainty  about  voltage. 
Nothing  but  happiness  for  ail  concerned. 

No.  32  RARITAN  AVE..  BOUND  BROOK,  N.  J. 

THE  NEW  "BROWN.
" 

C.  H,  Brown  &  Co., 

16  Main  St.,  Fitchburg,  Mass. 

Exclusive  Manufacturers. 

Simple,  Condensing  and  Compound. 

Heavy  Patterns  for  Electric 

— Street  Railway  Work. 

Equal  to  the  Best  in  Economy,  Durability  and  Close  Regulation. 

BATES-CORLISS BATES  JUPWE  CO, 
TOLIET,  IZ-.3L-- 

SOLE  MANUFACTURERS. 

SIMPLE  AND  COMPOUND. 

The  only  Liberating  Valve  Gear  without  Springs 
or  Hook  Block.  All  joints  have  Wrist  Pin Bearings 

 B  
AGENCIES  & 

KEATING  IMP.  &  MACH.  CO.,  Dallas,  Tex. 
ENGLISH  SUPPLY  &  ENG.  CO.,  Kansas  City,  Mo. 

SMITH-COURTNEY  CO.,  Richmond,  Va. 
H.  M.  HCIPLE  Sc  CO.,  Third  and  Arch  Sis.,  Philadelphia,  Pa. 
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TWanufactured  toy  

THE    BALL    ENGINE  CO. 

ERIE,  PENNA.,  U.  S.  A  - 

HAMILTON  CORLISS  ENGINES. 

Over  1,200 

«  in  » 

Daily  Use. 

Over  200 
*  in  * 

Street  Railway 

Service. 

FOLLOWING  ARE  A  FEW  OF  THE  PRINCIPAL  LINES  HAVING  OUR  ENGINES  IN  USE  : 

Denver  Tramway  Co.,  Denver,  Col.  Consolidated  Street  Railway  Co.,  Cincinnati,  O. 
Pittsburgh  &  Birmingham  Traction  Co.,  Pittsburgh,  Pa.  Naumkeag  Street  Railway  Co.,  Salem,  Mass. 
Missouri  R.  R.  Co.,  St.  Louis,  Mo.  Wichita  Electric  R.  R.  Co.,  Wichita,  Kans. 
St  Louis  &  Suburban  R.  R.  Co.,  St.  Louis,  Mo.  City  Electric  Railway  Co.,  Little  Rock,  Ark. 
Union  Depot  R.  R.  Co.,  St.  Louis,  Mo.  Quincy  Horse  Railway  &  Carrying  Co.,  Qumcy,  111. 

Toledo  Consolidated  Street  Railway  Co.,  Toledo,  O. 

The  Hooven,  Owens  &  Rentschler  Co., 

•  •  •   HH7vni_TON,  O.   •  •  • 
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Pennsylvania  ■  |ron  ■  \/V/orks  -  £0. 

PHILADELPHIA,  PA. 

Constructing  and  Consulting  Engineers. 

Builders  of  Corliss  Engines,  Cable  and  Electric  Railway  Machinery,  Winding  and  Driving 
Machinery,  Plants  for  Gas  and  Water  Works,  Pumping  and  Special  Heavy  Machinery. 

ROPE  TRANSMISSION  MACHINERY. 

Builders  of  Hydraulic  Machinery,  consisting  of  Motors,  Pumps,  Accumulators,  Shears, 
Punches,  Riveters,  Flanging  Presses,  Forging  Presses,  etc. 

Bunder?  oTthe  it  Q|_QBE  "  GasoMnt  ENGINES-- FOR  STATIONARY  AND  MARINE  SERVICE. 

Sole  Licensees  for  thejanufacture  gggj  Differential  DriM  M  FTlCtlOg  CMChgS 

and  other  Cable  Railway  Devices  (for  the  New  England,  Middle  and  South  Atlantic  States). 

PLANS  AND  ESTIMATES  FURNISHED  FREE  OF  COST  TO  CUSTOMERS. 

General  Offices,  50th  St.  and  Lancaster  Ave.  Works:  Merion  Ave.  from  49th  to  52d  Sts 

•    PHILHDELPHIH  • / 

New  York  Offices :    Cable  Building,  621  Broadway. 

PHOENIX  IRON  WORKS  CO. 

<«►       MEHDVILLE,    PH.  — *~ 

15  Cortlandt  Street,  New  York. 

19  Pearl  Street,  Boston,  Mass. 

1105  The  Rookery,  Chicago,  111. 

51  Schmidt  Building,  Pittsburg.  Pa. 
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THE  EDWARD  R  ALUS  CO. 

Milwaukee,  Wis,,  U.  S.  A. 

BUILDERS  OF 

Power  House  of  the  Metropolitan  West  Side  Elevated  Railroad,  Chicago,  Ills. 

Our  engines  are  operating  the  principal  electric  stations  in  nearly  all  the  large  cities 

of  this  country,  and  we  have  equipped  a  number  of  electric  railway  stations  with  power 

plants  of  from  8,000  to  15,000  horse  power. 

We  were  the  first  to  build  large  direct  coupled  engines,  and  have  built  many 

engines  coupled  to  generators  of  1,500  k.  w.  capacity. 

We  solicit  the  correspondence  from  managers  of  electric  railways  in  foreign  countries. 

We  have  recently  issued  a  pamphlet  giving  a  list  of  the  various  street  railways 

equipped  with  our  engines,  a  copy  of  which  will  be  sent  on  application. 
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THE  EDWARD  R  ALUS  CO. 

Wis.,  XT.  S.  A. 

SIMPLE, 

COMPOUND,        ANY  POWER 
TRIPLE  EXPANSION, 

toJO 

Power  House  of  the  Detroit  Railway,  Detroit,  Mich. 

WE  ARE  NOW  BUILDING  FOR  EXPORT: 

Six  Engines  of  1300  H.  P.  each  for  Central  London  Underground  Railway,  London,  Eng. 

Six  Engines  of  800  H.  P.  each  for  Dublin  Tramways,  Dublin,  Ireland. 

Four  Engines  of  1300  H.  P.  each  for  Sydney  Tramways,  Sydney,  Australia. 

Three  Engines  of  500  H.  P.  each  for  Middlesboro  Tramways,  Middlesboro,  England. 

Three  Engines  of  800  H.  P.  each  for  Barcelona  Tramways,  Barcelona,  Spain. 

Three  Engines  of  80O  H.  P.  each  for  Madrid  Tramways,  Madrid,  Spain. 

Three  Engines  of  600  H.  P.  each  for  Buenos  Ayres  Tramways,  Buenos  Ayres,  South  America 

EUROPEAN  OFFICES: 

LONDON,  ENGLAND: 

Robert  W.  Blackwell,  39*  Victoria  St. 

PARIS,  FRANCE: 

C.  P.  Anemaet,  80  Rue  Taitbout. 
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THE  WESTINGHOUSE  MACHINE  COMPANY, 

WESTINGHOUSE,  CHURCH,  KERR  &  CO., 

ZEIEsTQ-IIEriEIEiRS. 

THE 

Rdhet  PIbwil  Stoker. 

Ten  years  of  constant  use  under 
the  most  varied  and  trying  conditions 
have  demonstrated  that 

Cbc  Roney  JMecbarrical  Stoker 

Supplies  the  most  favorable  conditions  for  combustion  and  thereby  renders  it  practicable 
To  Burn  with  equal  facility  both  Anthracite  and  Bituminous  coals. 
To  Burn  Bituminous  and  Semi-Bituminous  coals  without  smoke. 
To  Burn  not  only  the  best,  but  also  the  cheaper  grades  of  fuel  and 
1  o  do  this  without  throwing  away  the  resulting  heat  by  frequent  opening  of  firedoo  rs 

CONSEQUENTLY 

It  does  this  more  efficiently  and  at  less  expense  than  is  possible  with  hand  firing. 
Gives  more  uniform  results  and  does  better  work  at  less  cost. 

AMONG  OUR  OTHER  SPECIALTIES  ARE  THE  FOLLOWING: 

Steam  Engines,  Complete  Steam  Plants,  Refrigerating  Machinery,  Complete 
Ice  Plants,  Mechanical  Stokers,  Steam  Loops,  Complete  Electrical  Plants, 

Complete  Boiler  Plants,  Mechanical  Draft,  Complete  Economizer  Plants. 

SELLLINO- 
West'nghouse,  Church,  Kerr  &  Co., 

26  Cortlandt  Street,  New  York. 
53  State  Street,  Boston. 
171  La  Salle  Street,  Chicago. 
Westinghouse  Building,  Pittsburg. 
Union  Trust  Building,  Detioit,  Mich. 

WESTINGHOUSE  ELECTRIC  CO.,  Ltd. 
32  Victoria  Street,  London,  S.  W.,  England. 

ROGERS  &  BOULTE,"  1  Rue  St.  Georges,  Paris,  France. 
EDUARDO  CHALAUX,  16  Puerta  del  Angel,  Barcelona,  Spain. 
G.  BLUMCKE,  Kaiser  Wilhelm  Str.  19,  Hamburg,  Germany. 

OFFICES. 

M.  R.  MUCKLE,  JR.,  &  CO.,  Drexel  Building,  Philadelphia,  Pa. 
D.  A.  TOMPKINS  CO.,  38  College  Street,  Charlotte,  N.  C. 
PARKE  &  LACY  CO.,  21-23  Fremont  St.,  San  Francisco,  Cal. 
AGAR,  CROSS  &  CO., 

7  Royal  Bank  Place,  Glasgow,  Scotland,  and  Buenos  Ayres,  S.  A. 
J.  K.  ROBINSON,  Iquique,  Chili,  S.  A. 
DR.  HENRY  DINA,  Est  de  St.  Paulo,  Jacarehy,  Brazil,  S.  A. 
FRAZAR  &  CO.  (of  Japan),  Yokohama  and  Kobe. 
JUL.  STERN  &  CO.,  Moscow,  Russia. 
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NEW  HAVEN "  FAHRTREGISTER 
E1NFACHE  DOPPELTE       DREIFACHE.      Fuer  STRASSENBAHNEN. 

Erhielten  die  hochsten  Pramien  auf  der  Columbianer  Weltausstellung,  Chicago,  1893,  und  der  Baumwollstaaten- 
und  Internationalen-Ausstellung,  Atlanta,  1895.  Akkurat,  zuversichtlich,  dauerhaft,  compact,  vollstandig.  Elegante 
Form  und  Ausfiihning.  Die  einzige  Gattung  von  Fahrtregistern  welche  dem  heutigen  Bediirfniss  des  Strassenbahn- 
betriebs  entspricht.  Durch  die  bedeutendsten  und  feinsten  Strassenbabnen  in  den  Vereinigten  Staaten,  so  wie  im 
Auslande  verwendet.    Durch  jeden  Fachmann  als  der  beste  Apparat  seiner  Gattung  anerkannt. 

Informationsrundschreiben  auf  Verlangen  frei. 

THE  NEW  HAVEN  CAR  REGISTER  CO.,  New  Haven,  Ct.,  V.  S.  A. 

LES  COMPTEURS-CONTROLEURS  "NEW  HAVEN." 
Simples  Doubles  Triples  pour  Tramways.  ONT  OBTENU  LES  PLUS  HAUTES  RECOPENSES 

Exposition  Colombienne  de  Chicago,  1893.  Exposition  des  Etats  Cotonniers  et  Internationale,  Atlanta,  1895. 

Solidity.  Precision.  Surety.  Fonctionnement  parfait.  Elg£ance  de  dessin  et  d'exdcution.  Un  ornement  pour  voitures 
de  luxe.  Fonctionneut  au  nioyen  d'une  corde  ou  d'une  tringle.  L,e  seul  genre  de  Compteur-Controleur  qui  remplisse 
toutes  les  conditions  requises  de  nos  jours  sur  les  tramways.  Adopte  par  les  principales  lignes  aux  Etats-Unis  et  a. 
l'£tranger.  Reconnu  par  tous  les  gens  du  metier  comme  le  compteur  par  excellence. 

Circulaires  avec  descriptions  detaillees  envoyes  sur  demande. 

THE  NEW  HAVEN  CAR  REGISTER  CO.,  Manufacturers, 

New  Haven,  Ct.,  Etats-Unis. 

I   . ,-  '. 
r       iCENT  FARL]  [CENT  FARE 

Single. Double. 

Ml5p  1 

Triple. 

SIMPLE.  DOBLE  TRIPLE. 

CONTADOR-REGISTRADOR  "NEW  HAVEN." 
PREniADO  CON  MEDALLA  DE  ORO  EN  LAS  EXPOSICIONES 

Columbiana  de  Chicago,  1893,  y  de  Atlanta,  1895.  Preciso  —  seguro  —  durable  —  solido  —  complete  Elegancia 
de  disefio  y  ejecucion.  Un  ornamento  para  carruajes  de  lujo.  Funciona  por  medio  de  cuerda  6  varilla.  El  unico 
genero  de  registrador  que  ha  logrado  la  mayor  perfeccion  de  condiciones  requisitas  en  el  servicio  moderno  de  tranvias. 
Ha  sido  empleado  por  las  primeras  lmeas  en  los  Estados  Unidos  y  al  extranjero.  Esta  reconocido  por  todos  los  peritos 
como  el  mas  excelente. 

Se  manda  circular  descriptiva  a  peticion. 

THE  NEW  HAVEN  CAR  REGISTER  CO.,  Fabricantes, 
New  Haven,  Ct.,  E.  U.  A. 

THE  "NEW  HAVEN"  FARE  REGISTERS. 
SINGLE.  DOUBLE. TRIPLE. -FOR  STREET  RAILWAYS. 

Highest  Awards — Columbian  Exposition,  Chicago,  1893.  Cotton  States  and  International  Exposition,  Atlanta, 
1895.  Accurate,  Reliable,  Durable,  Compact,  Complete.  Elegant  in  design  and  finish.  An  ornament  in  the  finest 
class  of  cars.  Operated  by  cord  or  rod  fixtures.  The  only  line  of  Fare  Registers  made  which  are  adapted  to  meet  all 
the  requirements  of  modern  street  railways.  Adopted  on  many  of  the  largest  and  finest  roads  in  the  United  States  and 
foreign  countries.    Recognized  by  practical  railway  men  everywhere  as  the  standard  of  excellence. 

Full  descriptive  circulars  on  application. 

THE  NEW  HAVEN  CAR  REGISTER  CO,,  Manufacturers, 
New  Haven,  Ct ,  U.  S.  A. 
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STERLING  FARE  REGISTERS. 

JHE  largest  sal
es 

to  the  largest 

Street  Railway 

Companies  in  the 

world*  
 

STANDAR
D 

Bronze  Rod 

Connections-Sin- 

gle and  double— 

for  Open  and  Box 

Cars*   

12000  STERLING  STANDARD  REGISTERS  IN  DAILY  OPERATION. 

2500  IN  NEW  YORK  CITY  ALONE, 

Sterling  Supply  &  flhfQ.  Company 

141  to  155  EAST  25th  STREET,  NEW  YORK. 

SEND  FOR  CATALOGUE. 
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RAILWAY  REGISTER 

Manufacturingr  Co, 

ALL  STYLES  OF  PORTABLE  and  STATIONARY  REGISTERS. 

ALSO  FULL  LINE  OF 

BRASS  FIXTURES, 

LEATHER  GOODS,  Etc.,  Etc. 

Alarm  Registering;  Punch. 

Especially  adapted  for  any  number 
of  cash  fares,  tickets  and  transfers. 

Adopted  by  the  Melbourne  Tramway 

&  Omnibus  Co.,  of  Melbourne,  Aus- 
tralia, for  their  entire  system. 

Thousands  of  these  registers  in  use  in  this  country  and  Canada,  and  have  stood  the  test  for  years. 
No  matter  what  system  or  different  rates  of  fares  you  have  on  your  road  we  can 

furnish  you  with  a  register  that  will  meet  your  requirements. 

NEW  MONITOR  REGISTER. 

Showing  the  Largest  Figures  yet  In- 
troduced on  any  Register. MODEL  REGISTER. 

 SPECIAL  ATTENTION  PAID  TO  EXPORT  ORDERS.———  
FOR  PRICES  AND  FIJI. I.  PARTICULARS,  ADDRESS, 

EDWARD  BEADLE,  Manager,      1193  Broadway,  New  York  City,  N.  Y. 

Full  line  of  Samples  at  our  Pacific  Coast  Office,  1630  Market  St.,  San  Francisco,  Ca!.,  F.  T.  HULL,  Agent. 
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THE  MEAKER 

Portable,  Stationary  and  Combination 

REGISTERS. 

Oup  Registers  are  in  use  in  All  the 

Principal  Cities. 

OUR  NEW 
PORTABLE. 

T77"e  express 

sill  azncLOTjLnts 

in  T^X^^XXT 

and.  not  lo-y 

part  figr-dres, 

pstrt  dots, 

and  part 

dasb.es  as 

in  all  Cloclr 

ZESeglsters. 

Our  New  1894  Stationary.   (Cases  in  Nickel  or  Bronze.) 

Three  Figure  Trip.  Face  Protected  by  One -Fourth  Inch  Bevel  Plate  Glass. 

The  name  of  the  Company  Purchasing  will  he  placed  on  the  face   of  all 
Machines  ordered  unless  otherwise  directed. 

23 

FOR  REFERENCE,  TERMS,  ETC.,  ADDRESS 

MEAKER  MANUFACTURING  CO. 

Office  and  Factory, 

FAC-8"m-K  OF  FlomiK8  P8ED  USED  BY  500  RAILWAY  COMPANIES. 
IN  STATIONARY  REGISTER. NORTH  CHICAGO,  ILL. 

POSTAL  TELEGRAPH  INSOFFICE. 
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Hi 

The  International
  •• 

•  Register  Company, 

135  South  Clinton  Street, 

CHICAGO. 

Portable  Registers, 

Single  and  Double  Car  Registers 

Register  Fittings. 

EXCLUSIVE  FEATURES  OF  OUR  CAR  REGISTERS: 

Totalizer  completely  protected  against  tamp 
ering,  even  when  taken  from  the  register. 

Solid  drawn  case  telescoping  on  bed=plate 
rim,  forming  a  dust=proof  and  tamper-proof  joint. 

Glass  signature  seal  which  must  be  destroyed 
before  case  can  be  detached  from  bed  plate. 

A  single  blind  completely  covering  the  trip 
figures  during  both  the  operations  of  registering 
and  re=setting,  and  so  interlocked  with  the  trip 
register  that  no  reading  can  be  shown  when 
either  operation  is  incomplete. 

PAD  PUNCH,  No.  50. 

A  necessity  on  all  roads  where 
transfer  tickets  are  used.  Punches 
from  50  to  100  transfer  tickets 

with  ease,   and  is  a  great 
saving  of  time  for  conductors. 

Punch,  No.  428. 
The  best  punch  ever 

made  for  transfer  tickets. 

Send  for  a  Special  Catalogue 
of  Our  Ticket  Punches. 

Samples  sent  on  request  to 
Street  Railway  Companies. 

L.  A.  SAYRE  Sl  CO., Newark,  N.  J 

INSURANCE 

against 
ACCIDENTS 

To... 

PASSENGERS 

AND  PUBLIC, 

and  e£* 
EMPLOYES. 

INCORPORATED  UNDER  THE  LAWS  OF  THE  STATE  OF  PENNSYLVANIA. S~  \RGANIZED  by  Street 

Railway  Managers  for 
the  purpose  of  equalizing 

their  losses  through  acci- 

dents, securing  prompt  set- 
tlement of  claims  and  avoid- 

ing litigation. 
No  large  city  roads  ad- 

mitted. Rate,  3  per  cent,  of 
Gross  Traffic  Receipts. 

OF"  PHILADELPHIA, 

W.  B.  ROCKWELL,  Pres.  (Staten  Island  midland  Railway  Co.) 
THOS.  B.  HARNED,  V.  Pres.  &  Gen.  Attorney. 
Wn.  W.  WHARTON,  Sec. 
W.  H.  CLARK,  Treas.  (Bergen  County  Traction  Co.) 

Main  Office,  112 North  Broad  St., 

PHILADELPHIA, PA, 
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Are  you  Ready  .  .  . 

to  meet  the  enemy 

SLEET  AND  ICE? 

If  not,  send  in  your  orders 
now  for  our  famous 

SLEET  WHEELS. 

R.  D.  NUTTALL  CO., 

ALLEGHENY,  PA. 

BRANCH  OFFICES. 

Mayer  &  Englund,  10  So.  Tenth  St.,  Philadelphia,  Pa.,  Middle  States  Sales 
Dept. 

Chas.  N.  Wood,  31  State  St.,  Boston,  Mass.,  New  England  States  Sales  Dept. 
Standard  Ry.  Supply  Co.,  Fisher  Bldg.,  Chicago,  111 ,  N.  W.  States  Sales  Dept. 
A.  S.  Partridge,  Bank  of  Commerce  Bldg.,  St.  Louis,  Mo.,  S.  W.  States  Sales  Dept. 
Chas.  A.  Cavagna,  107  E.  Fifth  St.,  Cincinnati,  O.,  Central  States  Sales  Dept. 
Joshua  Hendy  Machine  Works,  Pacific  Coast  Sales  Dept.  38  Fremont  St.,  San 

Francisco,  Cal. 
Hayes  &  Arthur,  Northern  Sales  Dept.,  302  Cuyahoga  Bldg.,  Cleveland.  O. 

Electric  flotor 

GEARS 
AND 

PINIONS 

We  guarantee  the  best 
material  and  workmanship. 
Write  for  prices. 

A.Mertes  Mfg.  Co. 

ALLEGHENY,  PA. 
Smith  &  Wallace,  Uoston,  Eastern  Agents. 

Central  Union  Brass  Co.,  St.  Louis,  Western  Agents. 
McGill  &  Pomeroy,  Chicago.  Northern  Agents. 

Raymond  &  Gray,  New  Orleans,  Southern  Agents. 

IT  IS  A  PROVEN  FACT 
THAT 

NEW  PROCESS  RAW  HIDE  PINIONS 

Are  the  BEST  and  MOST  ECONOMICAL  for  Electric 
Railways,  both  for  DOUBLE  and  SINGLE 

REDUCTION  SYSTEM. 

They  outwear  metal,  prolong  the  life  of  the  gear  wheels, 
save  cost  of  lubricant  and  labor,  are  cleanly  and  noiseless. 

Don't  confound  them  with  the  cheap  imitation.  "As 
steel  is  to  iron,  so  is  New  Process  Raw  Hide  to  all  other 

raw  hide  " ORDER  DIRECT  FROM 

The  New  Process  Raw  Hide  Co., 

Patentees  and  Sole  Manufacturers. SYRACUSE,  N.  Y.,  U.  S.  A. 

-A-IE^E    THE   MOST  DUH^BLE. 

MANUFACTURED  BY 

HORSBURGH  St  SCOTT, 

Cleveland,  Ohio. 

THE 

U/ITH 

Interchangeable  wide  carriage 

..  Manufactured  by  ..       taking  paper  J 4"  wide. 

THE  REMINGTON-SHOLES  CO., 
CHICAGO,    U.  S.  A. 

HOWE  SCALE  CO.  of  Rutland,  Vt. 
General  Sales  Agents. 

New  York,        Philadelphia.       Baltimore,        Pittsburg,      St.  Louis, 
Chicago,  Cleveland,  Cincinnati,         Kansas  City, 

Minneapolis,      Los  Angeles,       San  Francisco,  Portland. 
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WESTERN  GEAR  COMPANY, 

Milwaukee,  Wis.,  U.  S.  A. 

=: 

§ 

Our 
SPEAK  FOR  THEMSELVES. 

IF  YOU  WILL  TRY  THEM,  WE 
WILL  SECURE  YOUR  ORDERS.  § 

PRICES  ALWAYS  THE  LOWEST. 

.   .    REPRESENTATIVES   .  . 
WENDELL  &  MacDUFFIE,  Havemeyer  Building,  New  York,  for  Eastern  States. 

GEO.  C.  EWING,  8  Oliver  Street,  Boston,  for  New  England  States. 
BROOKS-FOLLIS  ELECTRIC  CORPORATION,  San  Francisco,  for  PaciEc  Coast  States. 

L.  P.  QUENTIN,  50a  LaClede  Building,  St.  Louis,  for  South-western  States. 

Gears, 

Pinions, 

Bearings, 

Babbitt  Metal, 

Brush  Holder  Springs, 

Car  Brasses,  etc. 

The  Simonds 

Manufacturing  Co., 

PITTSBURGH,  PA. 

Write  for  Prices  to  Factory  or  to  Agents. 

THE 

DORNER  &  DUTTON  CO. 

CLEiZELHND,  OHIO, 

MANUFACTURERS  OF 

I  GEARS  and  PINIONS  I 

|     TRUCKS,  GAR  WHEELS  and  TRACK  CLEANERS.  f 
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„    B 
The  

providence 

Car  Fender 

Saves  Life 

97  per  Cent  of  all  persons  struck  by 
this  Fender  have  been  saved;  and 

99  per  Cent  of  those  saved  were  not 
injured. 

100  per  Cent  of  all  lives  placed  in 
jepoardy  have  been  saved,  when  the 
full  equipment,  viz.,  front  fender  and 
wheel  guard,  has  been  used. 

fourteen  Points  of  Advantage 

Possessed  by...The  pPnvlnFNir.P  FENDER. 

i 

4b 

4b 
4b 
4b 

First.  The  device  is  such  that  it  will  remove  the 
endangered  person  from  the  track  if  the  motorman 
should  fail  to  stop  the  car  in  time. 

Second.  This  removal  is  effected  by  a  projecting 
cradle  on  which  the  person  may  fall,  and  which  at  the 
time  of  using  touches  the  ground. 

Third.  It  being  impracticable  to  carry  such  a  cradle 
touching  the  ground  all  the  time,  it  is  possible  for  the 
motorman  instantly  to  drop  it,  while  at  the  same 
time  his  hands  are  free  for  other  purposes. 

Fourth.  The  mechanism  is  such  that  the  motorman, 
after  dropping  his  fender,  can  again  raise  it  without 
stopping  his  car  or  leaving  the  front  platform. 

Fifth.  The  front  edge  of  the  cradle  is  furnished 
with  such  rolls,  and  the  cradle  itself  is  of  such  form, 
that  it  may  be  dropped  on  any  ordinary  road  surface 
without  risk  of  breaking. 

Sixth.   The  front  edge  of  the  cradle  is  yielding, 
so  as  to  cushion  the  blow  against  the  foot  or  body,  if  the 
person  has  fallen. 

Seventh.  The  front  end  of  the  car  is  furnished  with 
a  resilient  shield,  covering  all  the  rigid  projecting 
parts  of  the  car,  such  as  the  bumper,  the  draw  bar,  and 
the  fixtures  by  which  the  fender  itself  is  attached  to  the car. 

Eighth.  The  fender  is  strong  enough  and  elastic 
enough  to  serve  as  a  substantial  buffer  in  colliding 
with  other  vehicles,  so  as,  within  a  considerable  limit,  to 
receive  all  the  damage  itself,  and  prevent  injury  to  both 
colliding  vehicles. 

Ninth.  It  is  detachable  from  the  car,  so  that  in 
case  of  accident  the  conductor  and  motorman  may  readily 
remove  it  without  the  use  of  tools. 

Tenth.  It  is  foldable  against  the  dash,  so  that  if 
fenders  are  attached  to  both  ends  of  the  car,  the  rear 
fender,  and  in  the  car  house,  both  fenders,  may  be turned  up. 

Eleventh. 
repair. 

It  has  a  breaking  part  inexpensive  to 

Twelfth.  It  is  easily  transferable  from  one  end 
of  the  car  to  the  other,  so  that,  if  necessary,  it  may  be 
quickly  so  transferred  by  the  conductor  and  motorman 
at  the  end  of  each  trip. 

Thirteenth.  It  is  of  simple  construction  and 
easy  to  repair,  and  to  that  end  all  the  parts  are  inter- 
changeable. 

Fourteenth.  All  fenders  for  cars  of  the  same  com- 
pany are  interchangeable. 

The  PROVIDENCE  FENDER  is  in  use  on  more  than  4,000  cars  in  the 

following  Cities  and  Towns: 

NEW  JERSEY.— Jersey  City,  Newark,  Bayonne,  Orange,  East  Orange,  West  Orange,  Bloomfield,  Belleville,  Irvington, 
Elizabeth,  Elizabethport,  Plainfield,  Hoboken,  Passaic,  Rutherford  and  Paterson.  NEW  YORK. — Metropolitan  Street 
Railway  Company,  New  York  City,  Troy  and  Utica;  Syracuse,  Albany,  Oswego,  Cohoes,  New  Brighton,  Stapleton  and 
Port  Richmond.  CONNECTICUT.— Hartford,  New  Haven,  Fair  Haven,  Centreville,  West  Haven,  Berlin,  West  Hart- 

ford, Uniouville,  Farmington,  New  Britain  and  Waterbury.  VIRGINIA. — Richmond,  Staunton  and  Portsmouth.  HASS- 
ACHUSETTS.— Fitchburg,  Fall  River  and  Leominster.  OHIO.— Cleveland,  Elyria,  Berea,  Chagrin  Falls,  Lorain  and 
Painesville.  niCtllGAN. — Port  Huron.  ILLINOIS. — Alton  and  East  St.  Louis.  1HSSOURI.— St.  Louis.  TENNESSEE.— 
Nashville.  DISTRICT  OF  COLUMBIA.— Washington.  WASHINGTON. -Olympia. 

|  THE  CONSOLIDATED  CAR  FENDER  CO., 

<|      181  Canal  Street,  PROVIDENCE,  R.  I.  ̂  
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Christensen's  . 

Improved  Air  Brake 
PATENTS  APPLIED  FOR, 

A  Perfect  System  for  Elevated  and  the  Largest  of  Inter-Urban  Cars.    Has  many 
superior  advantages  over  any  brake  made,  for 

Simplicity  of  Construction,  which  assures  durability
. 

Perfect  System  of  Lubrication. 

Novel  Valve  Arrangement, 

s  Automatic  Switch  Controller. 

HADE 

IN 

FIVE 

SIZES. 

SEND  FOR 

CATALOGUE 
c. 

INDEPENDENT  MOTOR  COMPRESSOR. 

AXLE  COMPRESSOR  SYSTEM. 

Simple. 

Durable. 

Efficient. 

AXLE  COMPRESSOR  AND  GOVERNOR. 

SEND  FOR  CATALOGUE  A.. 

MANUFACTURED  BV  -at^ 
AXLE  COMPRESSOR  WITH  TOP  HALF 

OF  CASING  REMOVED. 

Christensen  Engineering  Company, 

Works,  720=728  Hanover  Street. 
Post-Offlce  Address,  Box  237. ) 

MlLMHUKEE,  WIS. 

CHICAGO  OFFICE,  1402  Fisher  Building,  GARSON  MYERS,  Sales  Agent, 

Eastern  Sales  Agent,  F.  C,  RANDALL,  17  Ashley  Street,  Hartford,  Conn, 
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National  Air  Brake  Co 

15  CORTLANDT  STREET.  NEW  YORK  CITY. 

Ma
„u
 
.  .  .  and  perfectly  ̂ Automatic  AIR  BRAKE  for  Electric  and  Cable  Cars. 

Utilizes  the  momentum  of  the  car  in  coming  to  a  stop  to  compress  air  to 
recharge  the  reservoir  to  maximum  pressure.  When  car  is  consuming  electric 
power  the  Air  Compressor  is  cut  out  and  all  working  parts  remain  at  rest. 
Hence  it  costs  nothing  to  compress  air  for  braking  purposes. 

Cost,  Low- -Write  for  Particulars. 

THE 

Pintsch  Gas  Lighting  System 

Has  been  adopted  as  the  STANDARD  LIGHT  by  the  Broadway  and  Third  Avenue  Cable 

Lines  of  New  York;  the  North  and  West  Chicago  Cable  Lines;  the  Columbus  Central  Elec- 

tric Line  of  Columbus,  O.,  and  Denver  City  Cable  Co.,  also  by  eighty-five  of  the  most  promi- 
nent railways  and  by  the  Pullman  and  Wagner  Palace  Car  Companies  in  the  United  States. 

It  has  been  the  standard  lighting  system  in  Europe  for  many  years,  and  is  applied  to 
70,000  cars  in  Europe,  the  United  States,  South  America,  India  and  Australia. 

For  particulars  address 

The  Safety  Car  Heating  and  Lighting  Company, 
160  BROADWAY,  NEW  YORK. 

1840  ESTABLISHED  FIFTY-SIX  YEARS  1896. 

SMITH  §  NEW  YORK 

35o  &  352  Pearl  Street,  N.Y., U.S.A. 

OUR  LATEST. 

8-inch 

SEMAPHORE 
HEADLIGHT. 

No.  96. 
ELECTRIC  DASH  HEADLIGHT. 

No.  25. 

OIL  HEADLIGHT. 



January,  1898.] STREET    RAILWAY  JOURNAL. 
1*5 

Highest  Development  of 

Electric  Heaters 

Perfect  Heat  Regulation ;  from  one 
to  five  intensities  and  more,  by  ireans 

of  Regulating  Switches  

It  has  already  been  applied  to  over 

5,000  Street  Railway  Cars  in  this  coun- 
try. Standard  on  all  the  largest  surface 

railroads  in  all  the  large  cities.  Recently 
adopted  by  the  Metropolitan  Street 
Railway,  of  New  York  City  afier 

competitive  tests  ^  . 

FOR 
i 

Only  perfect  and  successful  Heater  on  the  market. 
Not  on»  authenticated  failure  in  five  years.  Over  50,000 
heating  coils  in  service     All  other  Heaters  experimental. 

Street  Railway  Cars 
FOR  FURTHER  INFORMATION  APPLY  TO 

514  Western  Union  Building, 
CHICAGO,  ILL. 

Consolidated  Car  Heating  Co. 

Rlbhny,  M.  Y. 

s 
-M^— M'^— M-^— H-^— H'^— (»— -t»— It— -U— It— tt- 

The  AHERICAN  ELECTRIC  HEATING  CORPORATION,  of  Boston,  are 

the  only  manufacturers  exclusively  engaged  in  electric  heating  in  the  United 

States.  Don't  use  more  current  for  heating  than  required  to  run  the  cars. 
Write  us  before  buying. 

American  Electric  Heating  Corporation, 

BOSTON,  HASS. 

i 

Havemeyer  Building,  New  York. flonadnock  Block,  Chicago. 

H— M^— M        II        H-Ht— W— W— H— W— »M^— M— »  H— W— M— tr^— H— »H— M— H— W— M      'II        M  H— »M— J 

GOLD  STREET  CAR  HEATING  COMPANY. 

OUR  Electric  Heaters  are  conceded  to  be,  by  all  who  have  seen  and  used 

them,  "superior  to  all  others/'  The  greatest  amount  of  heat  distributed  into 
the  car  body  at  a  smaller  consumption  of  electricity  than  is  possible  with  any 
other  electric  heater. 

Our  superior  method  of  distributing  the  heat  uniformly  is  unequalled  and  is 
so  conceded  even  by  our  competitors. 

Gold's  sealed  jet  accelerator  system  of  hot  water  circulation  for  street  car 
heating,  same  as  used  in  all  of  the  principal  street  car  lines  of  New  York,  is  economical, 
efficient  and  always  gives  entire  satisfaction. 

Send  for  circulars,  catalogues  and  further  information. 

658  ROOKERY,  CHICAGO,  ILL.     FRANKFORT  and  CLIFF  STS.,  NEW  YORK. 
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Hot  Water  and  Hot  Air 

CAR  HEATERS, 

jt   jt  ADAPTED   TO  ELECTRIC, 
^  CABLE,  OR  HORSE  CARS. 

Hot  Air  Heater  occupies  only  one  sitting,  and  requires 
but  15  pounds  of  coal  in  24  Hours.  Hot  Water  Heater  can 

be  placed  in  Motorman's  Room  or  underneath  car.  Heating 
pipes  run  under  seats,  or  at  base  of  seats.  Absolutely 
no  seating  room  taken  by  this  system.    Write  for  Catalog. 

WILLI Afl  C.  BAKER. 

Successor  to 
BAKER  HfcATER  CO. 143  Liberty  St.,  New  York. 

HANSELL  SPRING  CO., 

9=15  Ailing  St.,  NEWARK,  N.  J. 

Street  Hailmay  and  JVIaehinery 

Spring
s OF  EVERY  DESCRIPTION. 

SPIRALIANDiELLIPTIClSPRINGS 
FOR^AIXiTRUCKS. 

Made^of.Cructble^Cast.Steel. 

Trolley  and  Brush  Holder  Springs 
AT  LOWEST  PRICES. 

BARRETT 

Lifting  Jacks 
For  Electric  and 

Cable  Cars. 

The  ' '  Barrett ' '  Jacks  are  undoubtedly 
the  BEST.  They  are  powerful,  light,  quick 

and  positive,  and  are  the  only  Jacks  with 
an  automatic  lowering  device  by  which 
any  load  can  be  gradually  lowered  by  the 
same  movement  of  the  lever  as  in  raising. 

Send  for  Illustrated  Catalogue. 

DUFF  MFG.  CO.,  ■  Allegheny,  Pa the  NORTON 

ELECTRIC
 

RAILWAY 

Always  safe  and  effect- ive. Convenient  to  ope- 
rate.   Light  to  handle. 

Cheap  in  Price 
All  sizes,  io  to  70  tons. 
Send  for  Catalogue. 

JACKS 

Style  "  N.  J."— 10  Tons. 60  lbs.  weight, 
$24.00  List  Price. 

MANUFACTURED  BY 

A.O.  Norton 

167  Oliver  St., 

BOSTON,  MASS.,  U.  S.  A. 
and  COATICOOK, 
P.  Q.,  CANADA. 

No.  5  "  Sure  Drop  " 
Track  Jack — io  tons. 15  in.  rise,  60  lbs.  weight 
$16.00  List  Price. 

CHARLES  SCOTT  SPRING  CO., 

CHARLES  SCOTT  Pres.  and  Treas. 
CHARLES  SCOTT,  Jr.,  manager. 

Wn.  V.  KELLEY,  1506  Fisher  Building,  Chicago. 
F.  F.  FITZPATRICK,  1402  Union  Trust  Bldg.,  St.  Louis. 

*  SPRINGS    OF   HLL    DESCRIPTIONS  # 

TROLLEY  AND  BRUSH  HOLDER  SPRINGS 

are  guaranteed  to  be  the  best  in  the  market,  retaining  their  tension  longer 
than  springs  of  any  other  manufacturer.  All  sizes  kept  in  stock.  We 

will  gladly  send  on  approval  a  set  of  six  springs  for  General 
Electric  Trolley  stands,  upon  receipt  of  request. 

A  TRIAL  WILL  CONVINCE  YOD  OF  THE  MERIT  AND  SUPERIORITY  OF  OUR  SPRINGS. 
WRITE  FOR  CATALOG 
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lHTHE        Send  for 

"THEBE        Illustrated  Catalogue. 

Robinson  ElectricTruck&SupplyCo.,Boston,Mass. 

VAN   DORN  AUTOMATIC 

Cable  and  Motor  Coupler 

For  Cable,  Electric  and  Elevated  Cars. 
All  our  latest  couplers  are  machine  fitted,  and  this  makes  them  absolutely  exact. 

They  are  standard  on  the  Metropolitan  and  Lake  St.  Elevated  Railroads  of  Chicago  ;  also  on 
over  two  hundred  of  the  leading  surface  street  railroads  of  the  country.  We  have  seven 
sizes  to  meet  all  requirements  from  the  lightest  cars  to  those  used  for  the  heaviest  traffic. 
We  also  build  what  is  called  the  Van  Dorn  Ball  Joint  Attachment  to  fasten  couplers  to 
the  body  of  the  car,  the  simplest  and  most  perfect  contrivance  yet  offered  to  the  trade. 
Our  prices  are  the  very  lowest.  Send  for  our  new  circular  and  price  list  and  you  will  be 
surprised.  Address, 

W.    T.   VAN    DORN  CO. 
Successors  to  FITZGERALD-VAN  DORN  CO. 

W.  T.  VAN  DORN,  General  manager.  1428  Monadnock  Block,  CHICAGO. 

Street  Car  Wood  Work 
New  Sash  and  Blind  Springs,  Panes,  Blinds,  Mouldings, 
and  all  kinds  of  Wood  Work  for  Street  Railways. 

Street  Railway  Supplies. 

Clark  Electrical  Specialty  Mfg.  Co. 
603  1st  Ave.,  South,  Minneapolis,  Minn. 

THE  F.  L.  GAYLORD  CO. 
Manufacturers  of  the  Patented 

Collett  Brake  Handle 

 PATENTED  Reliable  Sand  Box. 

GAYIiORD'S  PATENTED  TROLLEY  HEADS,  TROLLEY  WHEELS and  PURE  SOLID  COPPER  CASTINGS. 

ansonia,  Conn. 
BOSTON  OFFICE, 

149  Franklin  Street. 

DeWit^s. 

Common  Sense 

Sand    BOX     Leads  them  all. 

It  is  the  only  one  on  the  market  that  can  show  a  record 
of  four  years'  steady  work,  without  costing  a  cent  for  re- 

pairs. Will  give  written  guarantee  if  properly  placed  on 
cars.  Used  on  many  roads  in  this  and  foreign  countries. 

SPECIFY  THEIR  USE  IN 
ORDERING  CARS  E.  F.  deWITT  &  CO.,  lansingburgh,  n.  y. 

The  Central  Electric  Co.,  Western  Agents,  173-175  Adams  Street,  Chicago. 

Haits PATENT Sand  Box. 

MADE  ENTIRELY  OF  BRONZE, 

Feeds  a  Minimum  Quantity  of  Sand.  Will  Not  Leak. 

Controls  the  Output  Completely.         Will  Not  Rust. 

No  Valve ! ! No  Worm!! No  Gears ! ! 

It  is  necessary  to  replace  Iron  Boxes  every  two  or  three  years  because  of  rust.  Why 
go  to  this  expense  when  a  Bronze  Box  can  be  secured  at  a  low  price  ? 

HAM  SAND   BOX  CO., 

378  River  Street,  TROY,  IS.  V. 
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THE  DUPONT  TRUCK 

1  COMBINES  1  t» 

Strength,  Durability  and  Simplicity  of  Construction, 

Continuous  Side  Bars,  Frame  Free  from  Bolts, 

Extended  Spring  Base,  Minimum  Oscillation. 

STYLE  C. — SPRING  BASE  FROM  12  TO  18  FEET. 

STYLE  C. — SPRING  BASE  FROM  12  TO  18  FEET. 

THE  SIMPLEST  ALWAYS  THE  BEST. 

WRITE  FOE  ESTIMATES. 

THE  JOHNSON  COMPANY, 

JOHNSTOWN, 
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Peckh
am's 

"SINGLE"  ELECTRIC  CAR  TRUCKS 
Different  lengths  and  weights  of  cars  and  different  con- 

ditions of  service  require  different  trucks,  and  these  we  are 
able  to  supply  for  all  classes  of  cars, from  light  short  to  heavy 
long  closed  and  open  car,  and  also  Special  Extra  Strong 
Trucks  for  Freight,  Switching  and  Locomotive  Service. 

We  do  not  recommend  one  style  of  Truck  for  all 
lengths  of  car  bodies  (as  some  car  and  truck  builders 
do),  as  we  have  found  by  experience  that  it  is  impossible 
to  do  so  and  give  satisfactory  service.  Our  aim  is  to  so  sup- 

port the  cars  that  the  ends  will  not  "  sag  "  down  and  the 
centres  "hog"  up.  To  prevent  this  we  construct  our 
Trucks  with  a  long  Spring  Base  properly  sup= 
ported.  Our  Cantilever  trussed  side  frames  fur- 

nish both  the  long  spring  base  and  the  strength  neces- 
sary to  properly  support  the  car  bodies.  These  Cantilever 

trussed  side  frames  are  so  designed  and  constructed 
that  no  Shearing  Strains  come  upon  the  rivets,  and  they 
are  able  to  support  any  desired  weight. 

We  do  not  recommend  a  Double  Truck  for  20  and  22 

ft.  closed  cars  (as  some  car  and  truck  builders  do),  be- 
cause we  don't  have  to,  as  our  "  Extra  Long  "  Truck, 

designed  expressly  for  such  cars,  is  sufficiently  long  and 
sufficiently  strong  to  support  such  cars  easily  under  the 
most  severe  conditions.  In  addition  to  the  long  spring 
base  Truck,  our  siugle  Trucks  are  provided  with  under 
tension  end  springs,  which  hold  the  end  of  the  car 
bodies  down  when  inclined  to  oscillate  and  make  them 
run  steadily.  The  car  supporting  springs  (elliptic  and 
coil)  are  so  arranged  as  to  make  the  car  bodies  ride  easily, 
whether  light  or  heavily  loaded. 

For  high  speed  cars  we  construct  our  Extra  Long 
Truck  with  two  under  tension  springs.  Over  4000  of 

these  ' '  Extra  Long  ' '  Trucks  are  in  service  under  20  and 
22  ft.  closed  cars  in  Greater  New  York,  New  Jersey,  Phil- 

adelphia, Baltimore,  Richmond,  Buffalo  and  San  Francisco. 
For  14  to  16  ft.  closed  and  22  to  28  ft.  open 

ears,  we  recommend  our  Excelsior  Truck,  designed 
expressly  for  this  service. 

For  18  to  20  ft.  closed  and  28  to  30  ft.  open 
cars,  we  recommend  our  Standard  Truck,  de- 

signed expressly  for  such  service. 
For  20  to  24  ft.  closed  and  28  to  32  ft.  open 

cars,  we  recommend  our  Extra  Long  Truck,  de- 
signed expressly  for  such  service. 

For  Heavy  Freight  Storage  Battery  and  Switching 

Cars,  we  recommend  our  Special  "  Extra  Strong," 
Standard  or  Extra  Long  Trucks  (according  to  length  of 
car  body).  These  Trucks  are  being  used  under  freight 
cars  carrying  regularly  10  to  15  tons,  and  for  switching 
and  locomotive  service  hauling  4  to  6  trailer  cars. 

All  of  our  Trucks  are  constructed  with  the  same 
degree  of  care,  all  bearings  being  carefully  ma= 
chine  fitted  to  prevent  lost  motion,  all  rivets 
driven  hot  by  power  riveters  under  20  tons 
pressure,  and  all  bolts  turned  to  a  uniform  size. 
Wheels  machined  to  accurate  uniform  diam= 
eter.  Axles  of  either  hot,  cold  rolled  or  hammered 
steel,  as  specified.  Springs  of  best  material.  Pennsyl- 

vania Railroad  Standard  Specifications.  We  guarantee  all 
parts  of  our  Trucks  against  imperfections  in  material  or 
workmanship,  and  our  Truck  Frames  against  breakage 
for  five  years. 

"DOUBLE"  ELECTRIC  CAR  TRUCKS 

"Double  Cushioned"  Truck,  No.  14. 
This  Truck  has  a  Center=Bearing  "  Flexible  " 

Bolster,  supported  upon  half  elliptic  side  bearing  springs, 
which  support  the  weight  of  the  car  body  and  relieve  it 
from  shocks  and  concussions  (incident  to  a  rigid  bolster) 
produced  by  an  uneven  track.  These  Side  Bearing 

Bolster  Springs  in  turn  rest  upon  the  "  Bridge 
Trussed  Side  Frames  "  of  the  Truck  which  are  sup- 

ported upon  double  coil  springs  resting  upon  the  Journal 
Boxes,  making  a  double  set  of  supporting  springs 
between  the  truck  and  the  car  body,  ensuring  a  smooth, 

easy  riding  car. 

"Triple  Cushioned"  Swing  Bolster  Truck.  14  A. 
This  Truck  is  designed  for  High  Speed  Inter= 

urban  and  Elevated  Railway  Electric  Cars.  It 
is  constructed  with  the  same  Bridge  Trussed  side  frames 
as  our  Extra  Strong  No.  14  and  with  the  same  style  of 
Journal  Boxes  and  Brakes,  except  for  extra  heavy  cars, 
when  the  Journal  Boxes  and  Axles  are  made  M.  C.  B. 
standard,  and  double  plate  wheels  are  used.  The  Bolster 
of  this  Truck  is  supported  between  the  transom  bars  on  a 
combination  of  half  elliptic  and  spiral  springs  resting  upon 
the  spring  plank,  which  is  hung  from  the  transom  bars  by 
M.  C.  B.  regulation  links,  which  are  supported  upon 
Rubber  Cushioned  Bearings  housed  in  pockets  be- 

tween the  transom  bars.  It  is  provided  with  three  com- 
plete sets  of  springs  to  make  it  ride  easily  and  without  jar. 
The  special  claims  we  make  for  this  Truck  over 

other  makes  are  Greater  Strength,  owing  to  the  Bridge 
Truss  construction  of  its  side  frames,  Shorter  Wheel 
Base,  owing  to  the  narrow  construction  of  its  Bolster 
Easier  Riding,  owing  to  its  Triple  Cushions,  Less 
Noise,  owing  to  Rubber  Cushioned  Support  of  Swing 
Bolster,  Less  Power  required  in  turning  curves,  owing 
to  flexibility  of  Bolster  and  Short  Wheel  base. 

Short  Wheel  Base  Truck,  14  B. 

This  truck  was  designed  especially  for  ' '  short  radius 
curves."  It  is  a  modification  of  14  A  above  described,  the 
difference  being  in  the  method  of  supporting  the  Motors, 
which  is  from  the  outside  instead  of  the  inside  of  the 
Axles.  This  construction  allows  the  wheel  base  to  be  re- 

duced to  4  ft.  6  ins.,  if  desired. 

Center  Bearing  Maximum  Traction  Trucks, 

14  Cand  14  D. 

These  Trucks  are  designed  for  special  service,  requir- 
ing only  one  Motor  to  the  truck  ;  they  are  constructed 

with  Center  Bearing  Bolsters  either  flexible  as  in  14  C,  or 
Swing  Bolster  as  shown  in  14  D.  The  wheels  are  made  all 
of  same  size,  as  shown  in  14  C,  or  with  one  pair  of  smaller 
wheels  as  shown  in  14  D.  The  Traction  of  the  driving 
wheels  can  be  varied  from  70  to  So  per  cent.,  as  desired. 

I  "  Extra  Heavy"  Swing  Bolster  Trucks,  Nos.  1 5  and  17. 
These  Trucks  were  designed  for  "Extra  Heavy"  Ele- 

vated or  Trunk  Line  Service.  The  arrangements  of  bol- 
sters, spring  cushions,  etc. ,  are  constructed  on  the  same  gen- 

eral lines  as  our  14  A,  only  much  heavier,  the  weights  being 
for  No.  15,  6,600  lbs.,  and  No.  17,  10,000  lbs.  per  truck, 
double  this  amount  for  car  equipment  without  motors. 

This  (complete)  SYSTEM  embodies  trucks  for  any  and  all  conditions  of  service,  from  light 
Suburban  to  heavy  Elevated  or  Trunk  Line  Cars,  and  Electric  Locomotives  used 

for  hauling  trains  of  both  Freight  and  Passenger  Cars,  and  also  several 
styles  of  "Center  Bearing"  Maximum  Traction  Trucks  for 

both  open  and  closed  cars. 

DESCRIPTIVE  CATALOGUE  AND  BLUE  PRINTS  FURNISHED  UPON  APPLICATION. 
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EXTENSION 
Designed  for  Light  Weight  Electric  Cars. 

Designed  for  Medium  Length  and  Weight  Electric  Cars. 

Designed  for  Extra  Long  and 
Extra  Heavy  Electric  Cars. 

The  Strongest,  Easiest  Riding  and  Most  Economically  Maintained  Trucks  in  use. 

Adopted  as  Standard  by  the  Largest  Electric  and  Cable  Railways  in  the  United  States  and  Europe. 

Over  10,000  in  Use  in  the  United  States. 

For  Descriptive  Catalogue,  Testimonials,  Price  List  and  Blue  Prints,  apply  to 

General  Sales  Office :— HAYEMEYER  BUILDING,  26  CORTLANDT  ST.,  NEW  YORK. 

Boston,  53  State  Street.  Philadelphia,  420  Walnut  Street.  Chicago,  Marquette  Building. 
San  Francisco,  123  California  Street.  London  Office  :  30  Victoria  Street,  Westminster. 
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PECKHAM
'S 

"DOUBLE"  ELECTRIC  TRUCKS 

Comprises  Trucks  adapted  for  any  and  all  conditions  of  Electric  Railway  service,  from  light 

suburban  to  heavy  Truck,  Passenger,  Freight  and  Locomotive  Cars,  and  also  a  full  line  of 

" Center  Bearing"  Maximum  Traction  Trucks. 

CENTER   BEARING,  "DOUBLE  CUSHIONED"  NO.  14. 

CENTER   BEARING,  TRIPLE  CUSHIONED  "SWING   BOLSTER"  NO.    14  A. 

CENTER   BEARING,  "SWING   BOLSTER,"  MAXIMUM  TRACTION   NO.    14  D. 

All  PECKHAM  TRUCKS,  Double  or  Single,  are  Guaranteed  to  be  of  Superior  Construction, 
Easy  Riding,  and  with  Lower  Cost  of  Maintenance  than  any  other  Trucks  in  use. 

SATISFACTION  GUARANTEED. 
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PECKHAM'S 

STANDARD  and 

EXTRA    LONG  TRUCKS 

are  the  only  trucks  that  can  handle  double  deck  cars  without  oscillation,  owing  to  their  long 
spring  base  and  the  counterbalancing  arrangement  of  springs  for  supporting upon,  and  securing  the  car  body  firmly  to  the  ends  of  the  truck. 

PECKHAM  EXTRA  LONG  TRUCK,  UNDER  18  FT.,  DOUBLE  DECK  CAR  AT  LEEDS,  ENGLAND. 

PECKHAM  STANDARD  TRUCK,  UNDER  16  FT.,  DOUBLE  DECK  CAR  AT  BRISTOL.  ENGLAND. 

Peckham  Trucks  have  been  adopted  as  Standard  for  this  service  in  Coventrv,  Guernsev. Leeds,  Bristol  and  Dublin. 

LAST  ORDER  from  DUBLIN  was  for  1  50  TRUCKS. 
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W.  S.  G.  BAKER,  President  and  Treasurer.  Cable  Address,  "cARWHEEL,"  BALTIMORE,  ABC  CODE. 

^HE  BALTIMORE  QAR  Y/HEEL  C° 

Baltimore,  Md.>  U .  S.  A. 

J.  l'AUI,  BAKER,  Secretary. 

MANUFACTURERS  OF 

THE  LORD  BALTIMORE 

Cable  and  Electrie  Motor  Trucks,  Flexible  Suspended  Car  Gear. 

CHILLED   WHEELS  OF  ALL  PATTERNS  AND  SIZES  FOR  EVERY  SERVICE  AND  WITH  OR  WITHOUT  AXLES. 

CAPACITY,  400  WHEELS  PER  DAY. 

ALSO 

THE  BLAKISTONE 

Automatic  Fender  and  Wheel  Guard, 

APPROVED  BY  SPECIAL  MUNICIPAL  COMMISSIONS. 

CORRESPONDENCE  SOLICITED. 

As  a  Feeder  for  Trolley  Lines 

FOR  NIGHT 

WORK 

FOR  LONG 
DISTANCE 
WORK 

For  service  where,  because  of  Operating  Ex- 

pense, the  Trolley  equipment  is  unsatisfactory, 

the  Patton  Motor  is  particularly  adapted. 

IT  REQUIRES 

Items  of  expense  saved 

by  the  use  of  the  Patton 

Electric  System. 

/   No  Poles, No  Wires, 

No  Power  House, 

No  Bonding  of  Rails. 
No  Special  Construction, 
No  Power  House  Force, 
No  Linemen, 

No  Engineers, 

V  No  Skilled  Mechanics. 

It  requires  only  ordinary  Track. 
We  guarantee  to  do  street  car  service  (under  average  conditions)  for  less  than 

two  cents  per  car  mile  for  power.    Correspondence  Solicited. 

PATTON  flOTOR  CO.,  Chicago,  111. 
Address  all  communications  to  L.  S.  STEINITZ,  340  and  342  Dearborn  St. 
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SELF-FEEDING  i 

CAR  HEATER. 

Can  be  set  on  seat  without 

injuring  cushions OR 

Can  be  set  on  floor  where  seat 

is  already  cut,  as  shown  in 
illustration. 

EMBODIES 

best  and  most  modern  ideas 

in  stove  building. 

Cbe  Hew  Columbia 

with  every  up-to-date  improve- 
ment will  be  sent  anywhere  in 

the  United  States  on  approval. 

THE  LARGEST  MANUFACTURERS  OF  CAR  STOVES  IN  THE  WORLD. 

No.  28  Pivotal  flotor  Truck. 

Adopted  by  the  South  Side  Elevated  Railroad  Co.,  Chicago,  after  the  most  thorough  investigation  and  the  strongest 
competition,  in  which  all  the  truck  builders  in  the  United  States  were  represented. 

McGUIRE  MANUFACTURING  CO. 

122  to  132  N.  Sangamon  Street,  Chicago,  U.  S.  A. 
Eastern  Office,  Smith  Building,  15  Cortlandt  St.,  N.  Y.  San  Francisco  Office,  525  Mission  St. 
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Taylor  ElectricTruck  Co 

TROY,  N.  Y. 

MANUFACTURERS  OF  HIGHEST  GRADE 

SINGLE  AND  DOUBLE  TRUCKS. 

THE  SIMPLE  CONSTRUCTION  OF  OUR  TRUCKS 

Specially  Adapts  them  for  FOREIGN  Shipment. 

DIAMOND  TRUCKS 

TRUCKS  FOR  CABLE  OR  ELECTRIC 
SERVICE.   ■ 

Any  Length  Wheel  Base  Desired. 

Simplicity 

of 

Construction. 

DURABLE 

Low  Cost 

of 

Maintenance. 

DIAMOND  DOUBLE  TRUCK. 

EASY   RIDING  = GUARANTEED 

TRUCK  No.  5. 

Diamond  Truck  &  Car  Gear  Co. 

Office  and  Works,  KINGSTON,  N.  Y. New  York  Office,  HAVEMEYER  BUILDING,  26  Cortlandt  St..  N.  Y. 
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J.  P.  S  job erg  <£  Co., 

MANUFACTURERS  OF 

STREET  GAR  WOOD  WORK 

NEW  CAR  SASH  AND  BLIND  SPRING. 
Most  Popular  Spring  on  the  Market. 

—FOR— 

New  Gar  Bodies 
COMPLETE, 

AND  FOR 

Repairing  and 
Rebuilding. 

145  &  147  Eleventh  Avenue, 

Corner  21st  Street,  NEW  YORK. 

MANUFACTURERS  OF 

Street  Railway  Gars, 
ALSO 

CAR  WOOD  WORK, 

Mouldings,  Doors,  Sash,  Blinds, 

And  General  Planing  Mill  Work. 

I  MILL  CO. 

JEWETT,  OHIO. 

intend  W \r  I  r\  ̂our  Tracks  or  y 

Your  Roadway. 

Do  you Sprinkle 

If  so,  write  to  us,  and  find  out  what  we  have  to  offer. 

WENDELL  &  MacDUFFIE.  TaiUltOII    L0C0m0tjV6  Miff. Sales  Agents, 

HavemeyerBldg.,  New  York  City.  THUNTON,  7VYMSS. 

American  Car  Sprinkler  Co.  K 
(INCORPORATED.)  I 

F.  W.  Wellington.  Pres.       Alfred  Thomas,  Treas.  •mST'  ^fijfi* 
M.  J.  WhiTTALL,  V.  Pres.        Frank  D.  PERRY,  Gen.  Supt.  *4tKf  ^S-T^ 

Contracts  Solicited  for  Sprinkling  Entire  Cities. 

T  1  T~ on  Reasonable  Terms. 

Local  Companies  Formed  for  Carrying  on  Work  of  Street  Sprinkling. 

Worcester,  Mass. 

This  Company  controls  all  patents   \^                                                                  "                            ~«ir  ̂       -  •  " 
of  the  United  Tramway  Sprinkler               ^  — _                                                                                          ?T*i'y  Journal 

Co.,  L/Ouisville,  Ky.  •-...„...,_.   _  ........  ...  -  -  •  
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-ESTABLISHED  1839. 

J.  M.  JONES'  SONS, 

STREET  RAILWAY 

BUI 

Troy,   Kf.  Y. 

PROMPTLY 

SPECIAL   ATTENTION   GIVEN  TO 

GARS  FOR  ELECTRIC  AND  CARLE  SERVICE. 
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Laclede  Car
  Co.,  •*  st  L

ouis,  Mo. 
BUILDERS  OF 

INTERIOR  OF  PHILADELPHIA  "MARKET  STREET"  CAR. 

THIS  CUT  REPRESENTS  ONE  OF  THE    1 OO  CARS  WE  FURNISHED  THE  PHILADELPHIA 
TRACTION  COMPANY  FOR  THE  MARKET  STREET  LINE. 

All   Orders   Promptly    and   Carefully  Executed. 
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Laclede  Car  
Co.,  *  st  Louis> 

 Mo- 
BUILDERS  OF 

INTERIOR  OF  JEFFERSON   AVENUE  CAR 

THIS  CUT    REPRESENTS  ONE  OF  THE  CARS  WE  FURNISHED  THE  JEFFERSON 
AVENUE  RAILROAD  COMPANY  ST.  LOUIS,  MO. 

 "Write   for   IPrices   and  Specifications.  
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JACKSON  &  SHARP  COMPANY, 

Delaware   Car  U/orks, 

DELAWARE 
~W~  I  I_i  Is/L 1 3ST  GTO  IsT, 

Builders  and  Exporters  of  XlViiXtWPiiy  C<t1*S 

TJ.    S.  .A.. 

OF  EVERY  .  . 
DESCRIPTION. 

Unexcelled  facilities  and  extensiye  experience  enable  us  to  insnre  satisfaction.    Write  ns  regarding  your 
requirements  and  we  will  send  yon  plans,  illustrations,  etc. 

PARTS  OF  CARS,   READY  TO  PUT  IN   PLACE,  A  SPECIALTY. 

COSTRUTTORI  ED  ESPORTATORI 

di  Carrozze  Tramviarie  d'ogni  Genera. 
Straordinarie  facilita.  e  lunga  esperienza  permettano  di 

assicurare  tutta  soddisfazione.  Communicate  noi  le  vostre 
richieste,  e  mandarono  piani  e  cataloghi  illustrati,  ecc. 

Speciality  accessori  di  vetture,  parati  per  installazione. 

CONSTRUCTORES  Y  EXPORTADORES 
de  Carruajes  de  Tranvias  de  todo  Genero. 

Facilidades  sin  paralel  y  una  practica  extensiva  nos  per- 
miten  de  garantir  satisfacci6n.  Dirigirse  a  la  casa  por  sus 
requisites  y  se  remitird  pianos,  ilustraciones,  etc. 

Especialidad  depiezas  de  coches,  listas  para  colocaci6n. 

CONSTRUCTEURS  ET  EXPORTATEURS 
de  Voitures  de  Tramways  de  tous  Genres. 

Des  facilites  exceptionnelles  et  une  longue  experience 
nous  permettent  d'assurer  toute  satisfaction.  Faites-nous 
connaitre  ce  qu'il  vous  faut,  et  nous  vous  enverrons  nos 
plans,  catalogues  illustres,  etc. 

Speciality  de  pieces  detachers  de  voitures,  pretes  a 
etre  unises  en  place. 

FABRIKATION  UND  EXPORT 
von  Strassenbahn=Wagen  Jeder  Art. 

Uniibertreffliche  Gelegenheiten  und  langjahrige  Erfah- 
rung  setzen  uns  im  Stande  jegliche  Zufriedenheit  zu  ver- 
sichern.    t,assen  Sie  uns  Ihre  Bediirfnisse  kennen,  und 
wir  werden  Ihnen  Plane,  illustrirte  Catalogen,  u.  s.  w. 
einsenden. 

Spezialitat  von  Wagenstiicken,  bereit  fur  Einsetzung. 

LONDON  OFFICE,  26  VICTORIA  ST.,  WESTMINSTER,  S.  W. 
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J.  Q.  BRILL  CO. 

Philadelphia,  U.  S.  A, 

Builders  of 

Electric  Cars 

Trucks  and 

Tram  Cars. 

Cars  "in  tU  Olbitt 
A  new  system  of  constructing 

£ar$  for  export. 

Cars  "in  the  White 

99 

Pack  in  small  space 

Are  not  damaged  in  shipment 

Are  low  in  first  cost 

Are  as  strong  as  cars  shipped  whole 

Can  be  erected  by  ordinary  carpenters 

Make  great  saving  in  freight 

Often  save  in  customs 

A  New  Departure  in  Tram  and  Electric  Car 

Construction. 

fl  Great  Improvement  over  the  old  "^fioek*Doiaft"  Systems 

No  paint  to  be  damaged. 

No  glass  to  be  broken. 

No  spoiled  seat  coverings. 

No  sawing  apart  of  timbers. 

No  doubling  of  posts  to  obtain  strength. 

A  NEW  HETHOD  OF  CONSTRUCTION 

has  been  introduced.  The  car  is 

completed  before  being  taken 

apart.  The  wood  work  perfectly 

protected  from  moisture  before 

shipment. 
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J.  6.  BRILL  COm 

Philadelphia,  U.  S.  A. 

Street  and  Suburban  Cars, 

Steam  Cars,   Motor  Cars, 

Electric  Cars, 

nAR.S  of  all  kinds  for 

EXPORT. 

Shipped  with. 
Hoods  and  Platforms  removed. 

ALL  CARS 

"  KNOCKED  DOWN  " 

and  BOXED  if  desired. 

Fine  timber  for  Car  Building  is  cheap  and  abundant 
in  America.  Our  climate  on  account  of  its  dryness  aifords 
peculiar  facilities  for  seasoning  timber.  Our  plant  is  the 
largest  of  its  kind  in  the  world.  We  have  the  best  procurable 
machinery.  These  advantages  and  facilities  enable  us  to  pro- 
duce  the  best,  most  durable  and  most  economical  street  cars. 

ULWAY  POST  ' 

TRUCKS  with  Solid  Forged  Frames 

THEY  NEVER  RATTLE, 
NO  REPAIRS  ARE  REQUIRED, 
EASY  RIDING, 

VERY  "LIGHT"  on  the  Rails  and  Special  Work. 
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«  1531  «■ 
*  159T 

^  STEPHENSOiV 
4  m\  *  LIMITED  1 

NEW  YORK 

CARS 

i HORSE 

ELECTRIC 

CABLE 

Plain  &  Practical  Permanent 

Twin  Automatic  Doors,  Affording  Largest  Capacity 

for  Entrance  and  Exit. 

<*4M  LIGHT.   ELEGANT.  DURABLE. 
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General  Electric  Co. 

Complete  Electrical  Equipments, 

-FOR- 

Street,  Suburban,  Elevated  and 

Trunk  Railways. 

J1  *
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Westinghouse 

Associated  Interests 
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Westinghouse 

Designs 

to  which 

Railway  Men 

make  comparisons 

(1)  Railway  Switchboard. 
Consolidated  Traction  Co.,  Pittsburgh. 

(2)  800  k.w.  "  Engine-Type  "  Generators. South  Side  Elevated  Ry.  Co.,  Chicago. 
(3)  One  of  the  Six  800  k.w.  "  Engine-Type" Generators. 

Consolidated  Traction  Co.,  Pittsburgh. 

(4)  810  k.w.  "  Engine-Type  "  Generator. On  test. 
(5)  800  k.w.  •'  Engine  Type''  Generator. South  Side  Elevated  Ry.  Co.,  Chicago. 
(6)  1500  k.w.  "Engine-Type"  Armature  Core. 

(7)  "  Engine-Type  "  Generator.  Fields  under Construction. 

(8)  Two  of  the  Six  [500  k.w.  "  Engine-Type" Generators. 
Philadelphia  Traction  Co. 

(9)  800  k.w.  "  Engine-Type  "  Generator. Troy  City  Ry.  Co. 

Westinghouse  Electric 

&  Mfg.  Co.,  Pittsburg,  Pa. 

For  District  Offices,  sec  page  6. 

CK>0<>0<>00-CK><>0-CK>0-0<^  O 
■   ■< 
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Westinghouse 

No*  3  Railway  Motor 

Revolutionized 

Street  Railway  Practice 

in  1890 

It  dissipated  every  doubt  that  a  satisfactory 

motor  could  be  built 

Answered  every  objection  to  existing  motors,  and 

Established  the  Standard  of  Excellence 

Westinghouse  Electric 

&  Mfg.  Co.,  Pittsburg,  Pa. 

For  District  Offices,  see  page  6. 

^<><K><K><XH><K><>CK><X^  0<H>o<><>0<XH><><><X>-<X>^ 
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Westinghouse 

No.   49   Railway  Motor 

Considered  by  Experts 

the  Leading  Motor 

of  To-day 

Adopted 

by  all  who  have  submitted  them  to 

Competitive  Tests 

\  8,7  \2  Westinghouse  Railway  Motors  in  Operation 

—  over  600,000  H.  P. 

Westinghouse  Electric 

&  Mfg.  Co.,  Pittsburg,  Pa. 

For  District  Offices,  see  page  6. 

g0^0<KK>0<K><>0<>0<>0^^  I 
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Westinghouse 

The  Conversion  of  Steam  Roads 

into  Electric  by 

Westmghouse  Apparatus 

Marks  an  Epoch  in  the  History  of  Commercial  Engineering 

Electric  Loc 

Turtle  Creek  Branch  of  the  P.  R.  R. 

Builders  of 

Electric  Locomotives 

for  Suburban,  Interurban  and  Mining  Service 

Westinghouse  Electric 

&  Mfg.  Co.,  Pittsburg,  Pa. 

9  New  York,  Atlanta,  Austin,  Boston,  Buffalo,  Chicago,  Cincinnati,  Philadelphia,  St.  Louis,  San  Francisco,  Syracuse,  Tacoma. 
6  Denver,  Mountain  Electric  Co.    For  Canada,  Ahearn  &  Soper,  Ottawa.    For  Mexico,  G.  &  O.  Braniff  &  Co., 
A  City  of  Mexico.    Westinghouse  Electric  Co.,  Ltd.,  32  Victoria  St.,  London. 
0<>0<K>00<><K><>00<>0 00<M^^ 
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Westinghouse 

Air  Brake  Co. 

The  Successful  Operation  of 

710,000  Freight  and  Passenger  Cars  and 

33,500  Locomotives 

Depends  upon 

The  Westinghouse  Air  Brake 

The  Westinghouse  Air  Brake  Works — "Wildmerding,  Pa.,  U.  S.  A.  (near  Pittsburg.) 

Having  an  Annual  Capacity  of  Air  Brakes  for 

250,000  Freight  Cars 

6,000  Passenger  Cars 

10,000  Locomotives 

Orders  for  1  or  1,000  Sets  Supplied  at  an  Hour's  Notice 

The  World's  Universally  Standard  Product 
00<>00<X><><>0<X><>0^ 
■—  -■ 
<KKK><mO<K><K)<KKXH><)<><MXH>OO0<XK^^  CKKKK>OO<K><>C^OO<K>0WKKK>0O<K^^ 
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Westinghouse 

flachine  Co.,  Pittsburg,  Pa.,  U.  S.  A. 

Manufacturers  of  the  Only  Engine  in  the  United  States  that  has  a  Market  and  Reputation 
in  Europe. 

One  of  the  Three  2,500  H.  P.  Westinghouse  Engines  for  the  Metropolitan  Electric  Supply  Co.,  London,  Eng. 

Unequalled  Facilities  for  Manufacturing  and  Shipping 

9  The  Most  Modern  and  Best  Equipped  Works  in  the  World 
<><><><K><><><><><><^ 

C  0<XX><>0<KX>0<KXXX><X><><>0^ 
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Westinghouse 

Machine  Co.. 

MANUFACTURERS 

Westinghouse, 

Church,  Kerr  &  Co., 

ENGINEERS 

The  World's  Record 

made  10  years  ago 

by  a 

Westinghouse  Engine 

for 

Economic  Duty 

is  Still  without  a  Parallel 

That  is  Why  the  Leading  Railroad  Co/s  use 

Westinghouse  Engines 

Builders  of  a 

650  H.  P.  Gas  Engine 

The  Largest  Ever  Constructed 

Steam  Engines  Ice  Machinery 

Complete  Steam  Plants 

Gas  Engines         Mechanical  Draft 
Complete  Electric  Plants 

Mechanical  Stokers        Economizer  Plants 

Refrigerating  Machinery. 

Westinghouse  Machine  Co. 

Works  at  Pittsburg  and  Chicago. 
OFFICES ;  9 

NEW  YORK,  26  Cortlandt  Slreet.                             CHICAGO,  171  La  Salle  Street.  BOSTON,  53  State  Street.  X 
PITTSBURG,  Westinghouse  Building.                                                          DETROIT,  Union  Trust  Building.  X 

PHILADELPHIA,  M.  R.  Muckle,  Jr.,  cSj  Co.,  Drexel  Building.  X 
0<XMXK)OO<KKK><K>O<XKKH>0«)<>^^ 
■—  —  ■ CKKK>CK>0  CK><K><><>0  0<>0<K^^ 
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Westinghouse 

SAWYER-MAN  ELECTRIC  CO. 

Makers  of 

Incandescent  Lamps 

Uniformity  in  Curent  Consumption. 

Immediate  Delivery  from  Large  Stock. 

o 

The  Great  Electric  Works  Lighted  by  Sawyer-Man  Incandescent  Lamps. 

"We  can  state  without  reservation  that  your 

lamps  are  the  best. 

"  We  have  had  occasion  to  know  and  judge 

of  all  that  are  made." 
ELECTRICAL  ENGINEERING  CO., 

Minneapolis,  Minn. 

Sawyer=Man  Electric  Company, 

ALLEGHENY,  PA. 

For  Sale  by  all  Leading  Supply  Houses.       J-       Branch  Offices  in  all  Principal  Cities. 

<KK»<KKM><X><>0<><KKKKXK>00<>00<>(^^  J<KKKKKKKKKKKK)  0<>000<>00<>0<KK><><KKXK>OCKK^^ 
6  0^>0<KK><><><><><>0<>0<K>© 
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THE  PUBLISHERS 

have  placed  us  in  the  front  part  .  .  . 
of  this  Convention  Number,  but  .  .  . 

WE  HAVE  PLACED  OURSELVES 

in  the  front  rank  of  Electric 

Railway  Contractors  by  per= 

sistent,  well=directed  efforts, 

thorough  and  efficient  organi= 

zation,  and  good  business 

methods. 

ELECTRICAL 

INSTALLATION 

COMPANY, 

CONTRACTORS, 

Electric  Railway  Construction  and  Equipment. 

rionadnock  Building, 

CHICAGO. 

J.  I.  CASE,  President. 

L.  E.  MYERS,  Vice-President  and  Treas. 
A.  M.  HEWES,  Secretary. 
J.  A.  BRETT,  General  Manager. 
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E.  E.  NAUGLE. W.  H.  HOLCOMB. A.  P.  HOPKINS. 

lLECtH>C§T^££TRA)LWAYS 

RaJIwai)  Ties.Telefcraph  Poles,  Pavirvd. 

355  DEARBOHN  STREE'I 

GEO.  WESTON, 
Manager  Construction  Department 

MILL  AND  STORE, 
MASONVILLE,  MICH 

GEO.  WILLSON, 

Supt.  Paving  Department. 

WE  SHIP  ANNUALLY  3,000,000  TIES. 

WE  HAVE  SOLD  FOR  1898  DELIVERY 

200,000  CEDAR  POLES. 

A  TRAIN    ON  SUBURBAN 

We  built,  equipped  and  operated  the  Suburban  Railroad  in 

Chicago;  over  50  miles  of  heaviest  construction. 

Main  office:  355  Dearborn  St.,  Chicago, 
BRANCH  OFFICES: 
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niNNEAPOLIS,  niNN. 
512  Guaranty  Loan  Building. 

ST.  PAUL,  HINN. 
516  Endicott  Building. 

DETROIT,  MICH.  ST.  LOUIS,  MO. 
Wayne  County  Savings  Bank  Bldg.        601  Burlington  Building. 
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Street  railway  journal 

Experience  in  Financing,  Engineering,  Con- 

structing, and  Managing  electric  railroads,  lighting 

plants  and  transmission  systems,  especially  fits  us 

for  Financial  Engineering,  or  the  investigation 

from  the  Investor's  Standpoint  of  the  physical 

condition  and  the  management  of  existing  plants, 

and  the  prospective  value  or  earning  power  of 

proposed  plants. 

J.   C.   WHITE   &  COMPANY, 
Incorporated. 

ENGINEERS,  CONTRACTORS, 

29  BROADWAY,  NEW  YORK,  N  Y. 
Baltimore  Office,  Equitable  Building. 
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Cable  address,  "Cartelroy,  New  York." 

MACARTNEY, Mcelroy 
&  CO., 

Engineers and  Contractors, 

26 Cortlandt  Street, 
J.  F.  Macartney,  E.  E. 
Joseph  A.  McElroy,  M.  E. NEW  YORK. 

«4» 

4 

4* 

4* 
4* 

4* 

Cable  address,  "  Macartney,  London." 

MACARTNEY,  McELROY  &  CO.,  Ltd., 

Consulting  Engineers  and  Contractors, 

Electric  Traction. 

53   Victoria  Street, 

Westminster,  LONDON. 

4»
 

4* 

41* 
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BLOOD  &  HALE, 

CONSULTING  AND  DESIGNING  ENGINEERS. 

EXPERTS  ON  ELEVATED  AND  HEAVY  ELECTRIC  TRACTION. 
DESIGNS   FURNISHED    FOR   ELECTRICAL  AND  MECHANICAL  APPARATUS. 
PLANS  AND    SPECIFICATIONS    FURNISHED    FOR    POWER  PLANTS. 
MANUFACTURING    EXPERTS.      SPECIAL  TOOLS  DESIGNED. 
IMPROVED   FACTORY   METHODS   DEVISED   AND  INAUGURATED. 

Connected  by  Telephone.  Cable  Address,  "Bloodhale.' 

Commercial  Cable  Building, 

NEW  YORK. 

Equitable  Building, 

BOSTON. 
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BUILDERS  OF 

ELECTRIC  RAILWAYS. 

Office:   Room  316,  EXCHANGE  BUILDING, 
53  STATE  STREET,  BOSTON 

JAS.  F.  SHAW. E.  P.  SHAW. 
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THE /CONTINENTAL  /^OHPANY 

W0NSTRUCTI0NWriil2l^' 
A  Builder  and  Promoter  of 

..Electric  Railways.. 

Would  like  to  hear  from  cities  and  towns  in  any  section  of  the 
United  States  (where  conditions  are  favorable),  which  desire  a  first- 
class  modern  Electric  Railway.  The  Company  will  also  purchase 
Franchises  or  Charters  for  Electric  Railways  from  parties  holding 
the  same,  or  will  finance,  construct  and  equip.    Address  the 

CONTINENTAL  CONSTRUCTION  CO., Box  u57 
BOSTON,  MASS. 

A.  S.  LTTTLEFIELD,  President.  EMMET  M   FRY ,  Gea  l  Supt. 
DAVID  J.  EVANS.  Secretary. 

North  American  Railway 

Construction  Co. 

COMPLETE  ELECTRIC  RAILWAYS 

Track  and  Overhead  Construction 

General  Office:  1320  Monadnock  Bldg, 
CHICAGO,  ILL, 
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E.  SAXTON, 

Cable  and  Electric 

Railway  Contractor, 

WASHINGTON,  D.  C 

CABLE  RAILWAYS 
Grand  Avenue  and  Fifteenth  Street  Line....ti 
Grand  Avenue  and  Westport  Line  
Holmes  Street  Line   
The  Loop  Line   
Seventh  Street  Line  
Eleventh  and  Thirteenth  Streets  Line  
Navy  Yard  and  Georgetown  Line  
Fourteenth  Street  Line  
Blue  Line   
N.  Y.  Ave.  and  H  Street  Line   

BUILT    BY    E.  SAXTON. 

r  Grand  Avenue  Railway  Co.,  Kansas  City,  Mo. 
'  Grand  Avenue  Railway  Co.,  Kansas  City,  Mo. 
'  Holmes  Street  Railway  Co.,  Kansas  City,  Mo. 
.Metropolitan  Railway  Co.,  Kansas  City.  Mo. 
Washington  &  Georgetown  R.  R.  Co.,  Washington.  D.  C. 

'  Tacoma  Ry.  &  Motor  Co.,  Tacoma,  State  of  Washington. 
'  Washington  &  Georgetown  R.  R.  Co.,  Washington,  D.  C. 
Washington  &  Georgetown  R.  R.  Co.,  Washington,  D.  C. 

'  Baltimore  City  Passenger  Ry.  Co.,  Baltimore,  Md. 
'  Columbia  Railway  Co.,  Washington,  D.  C. 

Baltimore,  Pimlico  ec  Pi 
West  Arlington  Branch. 

CONDUIT    ELECTRIC  RAILWAYS: 

Ninth  Street  Line  for  Metropolitan  R.  R.  Co..  Washington,  D.  C. 
Washington  Division    "  Wash.,  Alexandria  &  Mt.  Vernon  Elec.  Ry.  Co. 
F  Street  Line   "  Metropolitan  R.  R.  Co.,  Washington,  D.  C. 

TROLLEY  LINES. 
Parts,  Large  or  Small,  of  the  Baltimore  Roads  following  : 

fi\\e  Ry.     Green  Line  of  the  Balto.  City  Passenger  Ry.  Co.    F.dmondson  Ave.  &  East  Monument  St. 
Hall's  Spring  Line,  B.  C.  P.  Railway  Co.  McMechin  St.  &  Fremont  St.  Line. 

Huntingdon  Avenue  Line.  Curtis  Bav  Line,  etc.,  etc. 

CABLE   RAILWAYS  CONVERTED   INTO   CONDUIT   ELECTRIC  RAILWAYS. 

Fourteenth  Street  Line  Washington,  D.  C. 
Navy  Yard  and  Georgetown  Line  Washington,  D.  C. 
Seventh  Street  Line  Washington.  D.  C. 

The  conversion  of  the  Seventh  Street  Line  has  been  carried  on  with  perfect  success,  rapidly,  safely,  and  with  the  minimum 
obstruction  of  street  traffic,  during  the  regular  operation  of  the  road  by  cable. 

Office  of  E.  SAXTON, 123  Q  Street  Northeast, 
LONG    DISTANCE    TELEPHONE,    1040,  WASHINGTON. 

Washington,  D.  C. 

CULLEN,  WM.  A. 
GENERAL  CONTRACTOR, 

Steam  and  Street  Railways.    Electric  Track  and  Overhead  Construction 
A  Specialty. 

828  BROAD  STREET,  NEWARK,  N.  J. 

FREDERIC  W.  DARLINGTON,   &  ~ j*  *  ALPHEUS  C  SHUTTLEWORTH, 

CONSULTING  ENGINEERS,       w  DrThi.a2S  Pa. 
Reports  1     „_    (  Steam  and  Electric  -rri     ̂   •     r-         ,  ■ 
Tests      S  1  Plants  and  Apparatus.         JllectriC  TOUntainS. 

pEPPER  &  REGISTER, General  Contractors. 
Electric  Street  Railways  a  specialty 

1414  South  Penn  Square,  PHILADELPHIA,  PA. 

gHEAFF  &  JAASTAD, ENGINEERS, 

85  WATER  ST., BOSTON,  MASS. 

^flETHURST  &  ALLEN, Electrical  Engineers  and  Contractors, 

W.  A.  SMETHURST. RODNEY  D.  ALLEN. 

Complete  Electric  Light  and  Power  Installations.    Electric  Railway  Work A  Specialty. 

Rooms  1222-1223,  Stephen  Girard  Bldg  ,  PHILADELPHIA,  PA. 
Long  Distance  Telephone  Connection  No.  3931. 

yfyrn.  S.  TURNER,  H.  S. 
Mem.  Am.  Inst.  Elect.  Engrs.       Consulting  and  Constructing 

ELECTRICAL^  ENGINEER, 

Electrical  Railway 
Construction  and 

Equipment, 141  Broadway,  New  York. 
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Frank  R.  Ford. 
Geo.  W.  Bacon. 
Geo.  H.  Davis. 

New  Orleans  Officii 
Morris  Building. 

3forb,  Bacon  &  Bavie, 

jEitGineers, 
Singer  Building, 

149  Broadway, New  York. 

ALBERT  B.  HERRICK, 
(Formerly  HERRICK  &  BURKE) 

Consulting  Electrical  Engineer  and  Advisory  Expert  on  Power  Station  Con= 
struction  and  Economical  Operation.    Tests  and  Reports  Made. 

Sole  Owner  of  THE  HERRICK  SYSTEM  of  Electrical 
Inspection  of  Car  Equipments. 

Telephone,  2050  Cortlandt. 
Cable,  "  Albeiteria." 120  Liberty  St.,  N.  Y.  CITY. 

THE  ASSURANCE  CONSTRUCTION  CO. 

GENERAL  CONTRACTORS, 

ELECTRIC  RAILWAYS.  BRIDGES,  BUILDINGS,  ETC. 

R.  W.  HILDRETH  &  CO.,  Consulting  Engineers. 

32  BROADWAY, NEW  YORK,  N.  Y. 

LEMUEL  W.  5ERRELL,  M.  E., 

CONTRACTING  ENCINEER. 

GENERAL  STREET  RAILWAY  CONTRACTOR. 

ROADS  BUILT  READY  TO  OPERATE. 

FIDELITY  &  CASUALTY  BLDG.,      99  CEDAR  ST.,  NEW  YORK. 

R.  H .  FIERCE 
C.  F,  FOSTER R.  E.  RICHARDSON 3.  G.  NEILER P.  T.  POTTER 

PIERCE   &   RICHARDSON,  Engineers, 
I  405- 1  4  I  2  Manhattan  Building, 

Telephone.  Harrison  592.  315  Dearborn  St.,  CHICAGO.  ILL 

FREDERICK  SARGENT. A.  D.  L.UNDY. 

SARGENT  &  LUNDY, 
ENGINEERS, 

13  and  15  nonadnock  Block.       -       -       CHICAGO.  ILL. 

International  Construction  Co. 

 CONTRACTORS  FOR  

Electric  Light,  Power  and  Railway  Plants 
and  Kinetic  Motor  Roads. 

Bonds  Negotiated.  Roads  Financed. 

1112-1115  Chamber  of  Commerce  Bids.,  DETROIT,  MICH. 

WM.  T».  CRAIG, 

GENERAL  CONTRACTOR, 

Grading,  Paving,  Sewer  Building,  Curb  and  Gutter  Flagging,  etc. 
Furnishing  and  setting  up  all  sizes.  Wooden  Poles,  for  Electric  Light, Trolley,  Telephone,  etc. 
STREET    RAILWAY    BUILDING   A  SPECIALTY. 

Material  Furnished.   Estimates  GiTen.  35  Tears'  Practioal  Experience. 
Office  and  Residence:  22  Burnett  St.,      East  Orange,  N.  J. 

REED  *  McKIBBIIM, 
30  Broad  Street, NEW  YORK. 

Electric  Railway  Construction /Equipment 

Railways  Financed  and  Reorganized. 

WILSON  *  STEPHENS, 
BANKERS, 

41    \AJe\  1 1   Street,  TS&\jw  York. 

Street  Railway   and  Gas  Properties  Bought,  Sold  and  Re- 
organized. 

EDWARD  C.  JONES  CO. 

1  Nassau  St.,  New  York.  421  Chestnut  St.,  Philadelphia. 

  ISSUES  OF   

Eastern  Street  Railway  Bonds  Adv^Mcg.htn.d.. 

George  A.  Huhn  &  Sons, 

BANKERS, 

143  South  Fourth  Street,  PHILADELPHIA, 

C  Townsend  Blake, 

Street  Railway  Bonds  and  Stocks  t 

Girard  Building,  Philadelphia,  Pa. 

NORTON  &  TUNSTALL, 

Bankers  and  Brokers, 

Members  of  the- 
New  York  Stock  Exchange. 33  WALL  STREET. 

Street  Railway  Bonds  ♦♦  ♦♦ 

..    ..    and  Inactive  Securities  a  Specialty. 

Market  Letter  furnished  on  application. 

CORRESPONDENCE  SOLICITED.  _ 

H.  M.  THOMPSON, 
(Former  Accountant  N.  Y.  State  E.  K.  Commission,) 

Railroad  Accountant  and  Auditor, 

23  PARK  ROW,  NEW  YORK. 

Railway  affairs  investigated  and  reports  made  on  cost,  of  construction  and 
operation  classification  of  expenditures  from  capital  and  earnings,  general 
tin-meal  condition  &c    Special  or  periodical  audit  of  accounts,  street  rail- 

road bookkeeping  'systematized,  condensed  and  simplified.    Twenty  years 
practical  experience  in  all  lines  of  railroad  accounting. 

H.  GORE  &  CO., 

Pavers  and  Street  Railway  Contractors 

54  KiLby  Street,    -  Boston. 
O.  J.  GORE, F.  S.  GORE, 
A.  D.  GORE, 
J.  T.  GORE, 

ESTIMATES  FURNISHED. 

CONNECTED   BY  TELEPHONE. 

Railway  Car  Painting. 

"  WEAVER'S  RAPID  SYSTEM." 
Durability;  Brilliancy;  Economy. 

References  to  present  contracts  covering  sixteen  years. 

JOHN  C.  WEAVER,  Contractor, 

P.  0.  address  1687  Washington  Ave.,  New  York. 
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VERMILYE  &  COMPANY 

PflNKERS 

AND  DEALERS  IN  GOVERNMENT  BONDS  AND 
OTHER  INVESTMENT  SECURITIES 

NASSAU    AND    PINE  STREETS 

NEW  YORK 

27   STATE  STREET 

BOSTON 

(0<K>O<KK><><X)<>0<K>OOO<)OO<KKKKK>O0<^^ 
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DENISON,  PRIOR  &  CO., 

DEALERS  IN 

HIGH-GRADE  BONDS. 

CORRESPONDENCE  SOLICITED. 

35  Congress  St., 
BOSTON,  MASS. 

12  I  Euclid  Ave., 
CLEVELAND,  O. 

ESTABROOK  ft  CO. 

Bankers. 

35  Congress  Street,  -  Boston. 

31    Nassau   Street,      New  York. 

Investment  Securities. 

GOVERNMENT,   MUNICIPAL  AND 
CHOICE    RAILROAD  BONDS. 

Adams  *  Company, 

BANKERS. 

DEALERS  IN 

Investment  Bonds. 

No.  7  CONCRESS  AND  31  STATE  STREETS, 

BOSTON. 
W.  B.  Adams. 
H.  H.  Bemis. 
A.  E.  LOCKE. 

MEMBERS  of 
Boston  Stock  Exchange. 

♦<k>o<x><>o<x><>o<k>ooh>c^  ooooc  * 

BRIGHT,  SEARS  &  CO. 
Stock  and  Bond  Brokers. 

MEMBERS  OF  BOSTON  STOCK  EXCHANGE. 
ORDERS  EXECUTED  IN  ALL  MARKETS.  .  .  . 

26  EXCHANGE  BUILDING, BOSTON. 

Cushman,  Fisher  &  Phelps, 

high  grade 

Municipal  and  Street  Railway 

Bonds. 

50  state  street,  boston. 

-•  ♦ 

E.  C.  STANWOOD  &  CO., 

..BANKERS.. 

121  Devonshire  Street, 

BOSTON. 

MUNICIPAL  BONDS. 

♦ 

►  ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦4 

♦ 
♦ 
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F.  M.  TUCKER  &  CO., 

Bankers  and  Brokers. 

MEMBERS  BOSTON  STOCK  EXCHANGE. 

Private  Wire  Connection  with  New  York  Stock  and  Cotton 
Exchanges  and  the  Chicago  Eoard  of  Trade. 

No.  60  STATE  STREET, 

Long  Distance  Telephone  2378. 

Cable  Address,  "Tucker.' 
BOSTON,  MASS 
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the  Third  National  Bank 
OF  BOSTON. 

Capital, $2,000,000. 

MOSES  WILLIAMS,  President, 
FRANCIS  B.  SEARS.  Vice=President. 

H.  L.  BURRAGE,  Cashier. 
N.  F.  PERKINS,  Assistant  Cashier. 

Accounts  of  Banks  and  Bankers  Received. 

Government  Bonds  bought  and  sold. 

Investment  Bonds  for  sale.    Correspondence  invited  from  Cor- 
poration and  Municipal  Officers  having  Loans  to  Negotiate. 

4* 

I  AMERICAN  LOAN 

...AND. 

TRUST  COMPANY, 

EXCHANGE  BUILDING 

53  State  Street, 
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Capital, 

Surplus  .  .  . 

Undivided  Earnings, 

E.  PEABODY, 
President. 

..BOSTON. 

$1,000,000.00 
500,000.00 

125,224.00 

N.  W.  JORDAN, Actuary. 

E.  A.  COFFIN, 
Treasurer. 

H.  B.  TURNER  &  BRO. 

Bankers  and 

Brokers, 

16  Stale  Street, BOSTON. 

*> 

! 

MILLS  &  BLANCHARD. 

BANKERS, 

MUNICIPAL  AND  STREET  RAILWAY 

..BONDS.. 

Devonshire  Bulilding, 

16  STATE  ST., 

> 

E 

BOSTON.  I 

^  ^ 
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ESTABLISHED  1882. 

Buy  and  sell  on  commission  all  classes  of  Street 

Railway  Securities  on  roads  situated 

in  New  England. W  J*  Hayes  &  Sons, 

MUNICIPAL  BONDS. 

STREET  RAILWAY  BONDS. 

HIEITIBERS  BOSTON  STOCK  EXCHANGE. 7  Exchange  Place,  Boston. 
CLEVELAND,  OHIO. 

CX3  00<>CX><><>0<><>CKKX>0 
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United  States  ||t0rip0£  and  ®r«st  (^ompngf 

59  CEDAR  STREET,  NEW  YORK. 

CAPITAL,  $2,000,000.  SURPLUS,  $1 ,250,000. 

Trust  Department  acts  as  Executor,  Trustee,  Administrator,  Guardian,  Transfer  Agent,  and  in  all  Trust 
Capacities. 

Banking  Department  receives  Deposits  subject  to  Check  or  on  Certificate.  Checks  pass  through  New 
York  Clearing  House.  Allows  Interest  on  Deposits.  Acts  as  Fiscal  Agent  for  Municipalities  and  Cor- 

porations.   Pays  Coupons.    Loans  on  Securities. 

Bond  and  Mortgage  Department  loans  Money  on  improved  business  and  residence  property  in  the 
principal  Cities  of  the  Country,  and  has  representatives  in  these  Cities,  Issues  First  Mortgage  Trust 
Gold  Bonds  secured  by  such  mortgages. 

Real  Estate  Department  takes  entire  charge  of  Real  Estate,  Collecting  Rents,  Paying  Taxes  and 
Insurance,  Making  Repairs,  etc,    Competent  Superintendent  and  Architect  in  charge. 

Foreign  Exchange  Department  has  Correspondents  in  England  and  on  the  Continent.  Buys  and 
sells  Foreign  Exchange. 

Municipal  Bond  Department  prepares  and  certifies  as  to  genuineness  of  municipal  bonds  for  the  better 
protection  of  such  securities.    Pays  Coupons. 

OFFICERS  GEORGE  W.  YOUNG,  President;  Luther  Kountze,  Vice-President;  James  Timpson,  Second  Vice-President; 
Arthur  Turnbull,  Treasurer;  William  P.  Elliott,  Secretary ;  Clark  Williams,  Assist.  Treas.;  Richard  M.  Hurd,  Assist.  Sec'y. 

EXECUTIVE  COnniTTEE. — Richard  A.  McCurdy,  Charles  P.  Herderson,  Luther  Kountze,  Chas.  D.  Dickey,  Gustav 
E.  Kissel,  James  Timpson. 

DIRECTORS.— Samuel  D.  Babcock,  Robert  A.  Grannis,  Richard  A.  McCurdy,  C.  Ledjard  Blair,  G.  G  Haven,  Jr., 
Theodore  Morford,  Frederick  O.  Barton,  Chas.  R.  Henderson,  Robert  Olyphant,  Dumont  Clarke,  James  J.  Hill,  Charles  M. 
Pratt,  Chas.  D.  Dickey,  Gustav  E.  Kissel,  James  Timpson,  William  P.  Dixon,  Luther  Kountze,  Eben  B.  Thomas,  David 
Dows,  Jr.,  Charlton  T.  Lewis,  George  W.  Young. 

0<>0<K>00<>0<K>CK>0-0-CK>  0<><><>0<)<^CK>CKK><K>0<><K>0<KKH>00 

The  Audit  Company 

OF  NEW  YORK, 

Equitable  Building,  120  Broadway. 

Acting  President, 
AUGUST  BELMONT, 

Manager, 
THOMAS  L.  GREENE, 

Vice-President, 
WILLIAM  A.  NASH. 

Chief  Consulting  Auditor, 
STEPHEN  LITTLE. 

Consulting  Engineers, 
W.  B.  PARSONS,  F.  S.  PEARSON. 

Chief  of  Corps  of  Engineers, 
HENRY  B.  SEAMAN, 

Secretary  and  Treasurer, 
EDWARD  T.  PERINE, 

August  Belmont, 
Frederic  P.  Olcott, 
James  Stiltman, 
William  A.  Nash, 

DIRECTORS. 
A.J.  Cassatt. 
George  G.  Haven, 
Joseph  S.  Auerbach, 
Marccllus  Hartley, 
George  W.  Young. 

George  Coppell, 
Charles  R.  Flint, 
G  B.  M.  Harvey, 
John  I.  Waterbury, 

ADVISORY  COMMITTEE 
OF  STOCKHOLDERS. 

W.  Bayard  Cutting,  T.  Jefferson  Coolidge,  Jr. 
Walter  G.  Oakman,  Charles  S  Fairchild, 
A.  D.  Juilliard,  Gustav  E.  Kissel, 
Henry  W.  Poor,  Isaac  N.  Seligman, 

Louis  Fitzgerald. 

The  Audit  Company  examines  and  reports  upon  the  accounts  and 
financial  condition  of  corporations,  co-partnerships  and  individuals, 
and  examines  and  reports  upon  the  physical  conditions  of  railroad, 
manufacturing  and  other  properties. 

Its  services  are  of  value  to  investors,  financial  institutions,  bor- 
rowers of  money,  directors  of  corporations,  merchants,  firms  and  pur- 

chasers of  properties. 

W)0O<>CKK>00<M><)O<K)  00<K><KK><XKH><KK>CK>000 CKKM>CK> 

Maryland  Trust  Co., 
CAPITAL, 
SURPLUS, 

Corner  South  and  Oerman  Sts. 
BALTIMORE. 

$1,000,000. 

500,000. A  Legal  Depository  for  Court  and  Trust  Funds. 
Acts  as  Financial  Agent  for  States,  Cities,  Towns,  Railroads  and  other  cor- 

porations. Transacts  a  general  trust  business.  Lends  money  on  approved 
security.  Allows  interest  on  special  deposits.  Acts  as  Trustee  under  Mort- 

gages, Assignments  and  Deeds  of  Trust;  as  Agent  for  the  Transfer  or  Registra- 
tion of  Stocks  and  Bonds,  and  for  the  payment  of  coupons,  interest  and  divi- dends. 

J.  Willcox  Brown,  President. 
Henry  J.  Bowdoin,  Second  Vice-Prest. Lloyd  L.  Jackson,  First  Vice-Prest J.  Bernard  Scott,  Sec.  and  Treas. 

Hirsch  Brothers  &  Co., 

Bankers  and  Brokers, 

STREET  RAILWAY  SECURITIES. 
CHICAGO,  New  York  Life  Building. 

NEW  YORK,  10  Wall  Street. 
Bready,  Love  &  Tryon,  Representatives  Dominion  of  Canada, 

Winnipeg,  Manitoba. 

P IRobert  m  JJ.  ©tjilvte, 

Equitable  Building       WASHINGTON,  D.  C. 
SEND  SKETCH  OR  MODEL- 

[^Electrical  and  Railway  Patents  a  Specialty. 

PATENTS 

WM.  A.  ROSENBAUM, 

TIMES  BUILDING,  NEW  YORK. 

Fifteen  years'  practice  before  the  U.  S.  and  Foreign  Patent  Offices. 
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Harveypisk  &  Sons 

BANKERS 
AND  DEALERS 
IN.... 

Government,  Railroad  and 

Municipal  Bonds 

AND  OTHER 

SELECTED  SECURITIES 

NEW  YORK,  29  Nassau  Street 

BOSTON,  13  Congress  Street 

PHILADELPHIA,  represented  by 

James  H.  Chapman 

421  Chestnut  Street 

...Our  list  of  Selected  Securities  sent  on  application.... 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

Government  and 

Municipal  Bonds 

BOUGHT  AND  SOLD. 

Also  First  Mortgage  Bonds  of  Established  Steam 

and  Street  Railways. 

APPRAISEMENTS  MADE  OR  QUOTA- 
TIONS FURNISHED  FOR  THE  PURCHASE, 

SALE,  OR  EXCHANGE  OF  ABOVE  SECURI- TIES.   

LISTS  ON  APPLICATION. 

N.  W.  HARRIS  &  CO., 
BANKERS, 

NKW  YORK,     CHICAGO,  BOSTON, 
Bank  of  Commerce  Bldg.         Marquette  Bldg.         Equitable  Bldg. 

Cabi.e  Address — "Saba." 

•  ^»  **♦         *^  ♦**  ♦♦♦♦♦♦♦i*  ♦v********!*******'**'*******     *V*        *v  ^^^^  * ♦♦  ♦♦♦♦♦♦< 

 w 

WILSON  i  STEPHENS  i| 

^Bankers  =  =  = 

JBonb  Stealers 

41  WALL  STREET,  N.  Y. 

Deal  in  Street  Railroad  Bonds  Secured 

by  Properties  in  the  Larger 

Eastern  Cities. 

& 

Correspondence  Solicited. 

Hew  York  Security  #  Trust 

44  and  46  WALL  STREET,  NEW  YORK. 

Capital, 
Surplus, $1,000,000.00. 

1,500,000.00. 

CHARLES  S.  FAIRCHILD,  President. 
WM.  L.  STRONG, 

\at  Vice-President. 
ABRAM  M.  HYATT, 

Id  Vice  Preside; 
ZELAH  VAN  LOAN, OSBORN  W.  BRIGHT, 

Secretary.  AssH  Stcrtlaru. 
Trustees  : 

CHARLES  S.  FAIRCHILD,       EDWARD  N.  GIBBS, 
WILLIAM  H.  APPLETON,       M.  C.  D.  BORDEN, 
WILLIAM  L.  STRONG,  JOHN  G.  McCULLOUGH, 
JAMES  J.  HILL,  EDWARD  UHL, 
WILLIAM  F.  BUCKLEY,  FREDERIC  R.  COUDERT. 

STUART  G.  NELSON,  B.  AYMAR  SANDS, 
HUDSON  HOAGLAND,  JOHN  W.  STERLING, 
JAMES  STILLMAN,  JOHN  A.  McCALL, 
JAMES  A.  BLAIR,  H.  WALTER  WEBB, 
FRANK  W.  STEARNS,  ADLACE  F.  WALKER. 

This  Company  is  authorized  to  act  as  Executor,  Trustee,  Admiu 
istrator.  Guardian,  Agent  and  Receiver.  It  is  a  legal  depositary  for 
Court  and  Trust  Funds.  Will  take  Entire  Charge  of  Real  and  Per- 

sonal Estates,  Collecting  the  Income  and  Profits  and  attending  to 
all  such  details  as  an  individual  in  like  capacity  could  do. 

Receives  Deposits  Subject  to  Sight  Drafts,  allowing  Interest  on 
Daily  Balances,  and  issues  Certificates  of  Deposit  bearing  interest. 
Acts  as  Registrar  and  Transfer  Agent  of  all  Stocks  and  Bonds. 

BOND  DEPARTMENT: 

Carefully  Selected  Securities  for  Investment  Always  on  Hand, 
H.  W.  WHIPPLE,  Manager  Bond  Dept.  ^ 

(•)  »®»»  t+®»W 
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Stow  Mfg.  Co.,  Binghamton,  N.  Y.  . .  .  us 
Strock,  S.  C,  New  York   188 
Sturtevant,  B.  F.,  Co.,  Boston,  Mass..  T42 
Swarts  Metal  Refining  Co.,  Chicago.  .  95 

Taunton  Loco.  Mfg.  Co.,  Taunton   272 
Taylor  Electric  Truck  Co.,  Troy,  N.  Y.  266 
Third  National  Bank,  Boston,  Mass...  20 
Thompson,  H.  M.,  New  York   i8_ 
Triumph  Electric  Co.,  Cincinnati,  O...  69 
Tucker,  F.  M.,  &  Co.,  Boston,  Mass..  20 
Turner,  Wm.  S.,  New  York   17 
Turner,  A.  B.,  &  Bro.,  Boston,  Mass..  20 

*Union     Electricitats  Gesesellschaft, 
Berlin,  Germany   52 

United  States  Mortgage  &  Trust  Co., 
New  York   21 

Valentine-Clark  Co.,  Chicago,  111   188 
Van  Dorn,  W.  T.,  Co.,  Chicago,  111...  235 
Van  Dorn  &  Dutton  Co.,  Cleveland,  O.  222 
Van  Wagoner  &  Williams  Hardware 

Co.,  Cleveland,  0   176 
Vermilye  &  Co.,  Boston,  Mass   19 
Vose  Spring  Co.,  New  York   214 

Wabash  Railroad   160 
Wagner  Elec.  Mfg.  Co.,  St.  Louis,  Mo.  169 
Walker  Co.,  Cleveland,  O  64-66 
*Wandruszka  et  Cie.,  Berlin,  Germany.  51 
Washburn  &  Moen  Mfg.  Co.,  Worces- 

ter, Mass   183 
Watson-Stillman  Co.,  The,  New  York.  158 
Weaver,  John  C,  New  York   18 
Weber  Ry.  Joint  Mfg.  Co.,  N.  Y. .  .109-112 
Webster,  Warren,  &  Co.,  Camden, N.J.  126 
Weir  Frog  Co.,  Cincinnati,  O   114 
Wells  &  French  Co.,  Chicago   256 
Wells  Light  Mfg.  Co.,  New  York   24 
Wendell,  Fay  &  Co.,  New  York   158 
Wendell  &  MacDuffie,  New  York   227 
Western  Electric  Co.,  New  York   180 
Western  Gear  Co.,  Milwaukee,  Wis...  227 
Western  N.  Y.  &  Pa.  R-ailway   159 
Westinghouse  Air  Brake  Co.,  Pittsb'gh.  7 Westinghouse   Electric   &  Mfg.  Co., 

Pittsburgh,  Pa  2-10 
Westinghouse  Machine  Co.,  Pittsb'gh. .8,  9 
*Westinghouse    Electric    Co.,  Ltd., 

London,  England  40,  41 
Weston    Electrical    Instrument  Co., 

Newark,  N.  J   187 
Wetherill,  Robert,  &  Co.,  Chester,  Pa..  135 
Wharton,  Wm.,  Jr.,  &  Co.,  Phila.,  Pa..  102 
Wheeler  Condenser  &  Engineer'g  Co., New  York   148 
Wheeler  Reflector  Co.,  Boston,  Mass..  201 
White,  J.  G.,  &  Co.,  N.Y.  &  Baltimore.  14 
Wilson  &  Stephens,  New  York  18,  22 
Wilson,  Thomson  &  Co.,  B'klyn,  N.Y.  234 
Williamson  &  Co.,  Allegheny,  Pa   1=55 
Woodman,  The  R.,  Mfg.  &  Supply  Co., 
Boston    234 

Worthington,  Henry  R.,  New  York.  ..  127 

MelNTIRE 

Patent  Terminals 

SOLID  AND  STRANDED  FEEDER  WIRES, 
CABLES,  ETCi 

Made  I'"oi'  All  Sizes. 

Copper  .Sleeves,  Ells  and  Tees  for  Underground  Work. 

THE  C.  MelNTIRE  CO. 

13  &  15  Franklin  Street,      •       Newark.  N.  J. 

The  ̂ American  Fuel 

ECONOMIZER 

Special  NoTlCL-"    nC  authorize D  RECT  with  us 

WE  HAVE  NO  AGENTS  WH°    coMMUN'cA^  to  lQ0K  oVER 

TO  OUOTE  PRICES-  PL^A SE      ENGlMEgj|RES  AN  EXPERT 
WE  ARE  ALWAYS  G  LAD .TO  bT|MATES .  IJ -  ̂   ̂  
THE  GROUND  AND  SUB* R  „ M  GROUND  AND  SM^0M1ZER  ̂ "g^^^ 
KNOWLEDGE  OF  THE  Ecu  ^^^pH^ 
•ETERMINE  WHAT  ̂ ^»f^ 
IS  REQUIRED  TzMtt^ 

Styl 

p. "  B
 

Economizer 
wiih  Broomells 

IMPROVED  ATTACHMENT 

 .ki^u  PIDrc ARCING  THE  WATER  Of  ̂ "V  p.pES  ̂  
cuUTION  UP  ONE  SECTION  OF  P  r    >  ^^rtfciRiV 

D°WNTHE  OTHER  ETC  TO  THE  END  of  ts  accessible. 

^HEMACHiNE    NOTE  THE  ECONOM^ER  EVER 

MAKING  A  LESS  NUMBER  OF  JOINT5  PEjJ^-jON  ABOUT  YOUR 
Th'S  IS  A  NEW  DESIGN  AND  THfc  "       ,NF0^  ec0N0MIZER -WILL 

*ADE.  SEND  FOR  CATALOGUE.  G«VE  ̂ ^USER  CAN  AFFORD  TO  BE 
BOILER  PLANT  AND  WE  WILL  OUUi^  ̂ Q  sTE^      JfwvwfaeUtfed  by 
SAVE  FROM  15  TO  20  %  IN  FUEL     ̂ niQmm  gtJvmUfc without  it.  limited.      vork,  pa. 

CABLE  ADDRESS  .'  BrOOMELL,  YORK.      A.B  C.  CODE       4  —  EDITION . 
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Chloride  Hccumulator  Reeulte 

In  tbc  Lighting  and  power  Station 

.OF  THE. 

<Hooiisocket  6lectric  JVIacbine  and  power  Co. 

Mr.  Herbert  Lloyd,  Gen.  Manager,  Woonsocket,  R.  I.,  July  28th,  1898. 
Electric  Storage  Battery  Co.,  Philadelphia,  Pa. 

Dear  Sir:    In  answer  to  your  inquiry  in  relation  to  the  operation  of  and  saving  created 
by  the  use  of  the  storage  battery  installed  by  you  in  our  power  station,  I  am  pleased  to  submit 
the  following: 

The  battery  has  given  eminent  satisfaction  from  the  time  of  its  installation,  March  8th, 
1897;  the  battery  has  been  in  constant  service  since;  the  elements  are  apparently  to-day  in  as good  form  and  condition  as  when  first  installed;  the  cost  of  repair  has  been  nothing;  the 
attendance  required  has  been  about  35  hours  per  month,  for  recording  specific  gravity  and 
filling  tanks.  The  cost  of  coal  consumption  before  the  installation  of  the  battery  for  the 
year  ending  April  1st,  1897,  was  $11,135.28;  for  the  year  ending  April  1st,  1898,  $6,358.76.  with 
the  battery  in  use  and  some  additional  water  power,  with  an  increase  of  11%  in  load.  Allow- ing about  5%  for  decrease  in  price  of  coal  and  crediting  25%  of  the  saving  to  increased  water 
supply  above  that  of  previous  year,  we  find  a  net  saving  in  coal  alone  of  30%  or  $3,375.00.  The 
saving  in  labor  amounts  to  about  $600.00. 

In  general,  I  would  say,  as  a  reserve,  the  battery  has  fully  demonstrated  its  value  on 
many  occasions,  owing  to  low  water,  backdowns,  and  in  taking  care  of  sudden  demands,  as 
in  cases  of  snowstorms  and  holiday  loads,  when  we  have  bad  occasion  to  draw  upon  it  beyond 
its  rated  capacity.  Respectfully  yours, 

(Signed)       L.  C.  LINCOLN,  General  Manager. 

Chloride  Accumulators  of  1200  H.  P.  Capacity,  Operated  by  The  Buffalo  Railway'  Company. 

Ok  Bkctric  Storage  Batter?  Co,, 

DREXEL  BUILDING,  PHILADELPHIA,  PA. 

-SALES  OFFICES- 

NEW  YORK  CITY,  Twenty  Broad  Street. 
BOSTON,  /IaSSACHUSETTS,  Sixty  State  Street. 
CHICAGO,  ILLINOIS,  One  Thousand  Four  Hundred  and  Twenty- 

four  Harquette  Building. 
SAN  FRANCISCO,  CALIFORNIA,  Ten  Front  Street. 

BALTIHORE,  riARYLAND,  Equitable  Building. 
CLEVELAND,   OHIO,  Nine  Hundred  and  Fourteen  New  England Building. 

CANADA,   The   Canadian   General    Electric    Company,  Limited, 
Toronto,  Ontario. 



DYNAMO  ELECTRIC  GENERATORS 

STREET  RAILWAY  MOTORS 

RAILROAD  MOTORS 

ELECTRICAL  A 

flACHINERY  „J 
JTAC1 

G 

ELECTRIC  LOCOMOTIVES 

CONTROLLING  APPARATUS 

CONDUIT  AND  SURFACE  CONTACT  SYSTEMS 
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WALKER  COMPANY, 

ELECTRIC  MACHINERY. 

ALTERNATING  CURRENT  GENERATORS.  ! 

X 

4% 

*.% 

Single,  Two  or 

Three  Phase  ; 

♦ 

♦ 

x 

For 

Lighting, 

Railways, 

Power,  or  Special 

Purposes. 

40  or  60 

Cycles. 

REVOLVING  FIELD 

STATIONARY  ARMATURE. X 

X 

Gleveland,  Ohio. New  Haven,  Gonn. 



STREET  RAILWAY  JOURNAL. 65 

•  ■ 

i 

WALKER  JX)MPANY. 

Complete 

Electric  Railway 

Equipments. 

MOTORS 

FOR.... 

ELEVATED  RAILWAY 

AND.... 

SUBURBAN  SERVICE.  •» 

The  Perfect  Elevated,  or  High=Speed 
Railway  Motor  is  the 

(HAIDER  "
Ii," 

Nos.  15,  20  and  25. 

The  Largest  and  Most  Efficient  Railway  Generators 

in  the  World. 

Walker  "  L"  Hotors  are  now  in  use  on  Chicago  and 

Brooklyn  Elevated  Railways. 

CLEVELAND.  OHIO.  NEW  HAVEN,  CONN. 

General  Sales  Office,  20  BROAD  ST.,  NEW  YORK. 
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i 

Type  "S"  Solenoid  Blow-Out  | 

Controllers. 

• 

♦ 

♦ 

i 

i 

They  blow  the  arc  out 

instantaneously  and  quietly, 

obviating  all  danger  from 

burned  contacts  or  destroyed 

insulation. 

MADE  IN  ALL  CAPACITIES 

.AND.. 

FOR  ALL  PURPOSES. 

WALKER  COMPANY, 

CLEVELAND,  OHIO. 

! 

i 

i 
♦ 
♦ 
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Belted  Type  Generator 

The  plant  of  the  Exeter  Street  Railway  is 

partly  comprised  of  two  200  K.  W. 

Keystone  Generators. 

Keystone 

Electric 

Company. 

Street  Railway  Generators, 

Belt  Driven  and 

Direct-Connected  Types* 

Motors  for  Power  Circuits 

for  any  Service* 

Erie 

New  York Chicago 

Boston 
Philadelphia 

Baltimore 

New  Orleans 

St.  Louis 
Omaha 

Saginaw Wellsville,  O. 

JENN
EY  

D^J^°|
-  JENN

E-~ Gca' VJ   M  /  1    11    ̂   M — /     1  |V||J  I  (Jt-\0«        INDIANAPOLIS,  IND.,  U.  S.  A. 

Are  the  HIGHEST  DE  VEL  OPM  ENT  of  Electrical  Machinery.  The  FIRS  T JENNE )  'D )  'N AMOS  were  built  ig  Years  Ago. 
Purchasers  cannot  afford  to  take  chances  in  buying  inferior  apparatus.    We  manufacture  both  Direct-Connected  and  Belted 

Dynamos 

for 

Street  Railway  Service, 

Electric  Lighting, 

Central    Station  Power 

Circuits, 

Transmission  Plants, 

Factory  Installations, 

Electroplating, 

Electrotyping, 

Etc.,  etc.,  etc. 

Moto 

rs 

for 

Powe)     Distribution  in 

factories. Direct      Connection  to 

Newspaper  and 

fob  Presses. 

Traveling  Cranes, 
Elevators, 

Egoists, 

Launches 

And  all  other  classes  of 

work  requiring  power. 

Jenney  6- Pole  Type,  200  K  W.  Belted  Generator. 

The  Columbian  Exposition  Award  was  Made  on  the  Points  of  DESIGN,  EFFICIENCY  AND  WORKMANSHIP. 
♦♦♦♦♦♦♦♦♦♦♦♦^♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦^♦^♦♦♦♦♦♦^♦♦♦♦♦♦^ 
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▼ 

♦ 

♦ 
♦ 

American 

Ball  Engines 

and 

Direct=Connected  I 

Generators. 

We  are  the  only  manufacturers  of  complete  plants  of  this  type. 
We  build  belted  generators  and  motors  and  detached  engines 

for  belted  service. 

Complete  equipments  furnished  promptly. 

fjtfj?4??|?tl?>t'  ?t*  4*  it* 

AMERICAN  ENGINE  COMPANY, 

BOUND  BROOK, 38   Raritan  Avenue, 
1 

NEW  JERSEY.  ♦ 

J 

A  "HATCH"  AT  BRAINTREE. 

The  Hatch  Storage  Battery  Plant  at  Braintree,  iustalled  by  the  Hatch  Company,  for  the  Quincy  &  Boston  Street  Railway  Co. 

For  full  particulars  write  to  the  HATCH    STORAGE    BATTERY  CO., 
 425   EXCHANGE  BUILDING,  BOSTON,  flASS. 
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4* 

4* 

4* 

Triumph  Generators 

H 
i 
c 
H 
E 
S 
T 

E 
F 
F 
I 
C 
I 
E 
N 
C 

PELTED  AND  DIRECT  CONNECTED. 

Simple, 

Powerful, 

Durable, 

4*
 

Latest  Designs, 

Superior  Finish, 

Best  Results. 

ARMATURE. 

IRON  CLAD.    BAR  WOUND.  P/1NDLEJ7. 

1  _  * 

tLECTRlC  C2 

new  yo/?k. 

CIINCIININATI,  O. 

CHICAGO. 

* 

4»
 

sr.  LOt//s. 

+ 
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THE  SIEMENS  &  flflliSKE 

EltECTflIC  GOflPflflY  of  awerica. 

CHICAGO,  ILL. 

500  KILOWATT  SIEMENS  &  HALSKE  GENERATOR. 

SIE|flEflS  &  HAItS^E  EliEGTHlG  GO.  of  mm 
Branch  Offices: 

American  Surety  Building,  New  York. 
531  Chestnut  Street,  Philadelphia. 
77  Pearl  Street,  Boston. 
Perin  Building,  Cincinnati. 
10  Front  Street,  San  Francisco. 

GENERAL  OFFICES, 

MONADNOCK  BLOCK,       -         -         CHICAGO,  ILL. 
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THE  JOHNSON  COH1P0NY 

JOHNSTOWN,  F»K^JVIVA. 

Street  and  Elevated 

RAIL.WAY  MOTORS 

30  H.  P.  flotor,  1200  Pounds. 

RESULTS  OBTAINED  in  SERVICE  are  always  IHE  RIOST  CONVINCING. 

OUR  MOTORS  are  performing 

the  hardest  service,  therefore  they 

are  the  best,  ....... 

Mechanical  Strength.  . 

Interchangeable  Parts. 
Extra  Large  Bearings. 

THE  JOHNSON  COMPANY  is  the  ONLY  COHPANY 

Which  has  in  Successful  Operation  on  the  Same  Road,  Double,  Triple  and  Quadruple  Equipments. 

ARHATURE,  30  H.  P.  MOTOR.    WEIGHT  OF  MOTOR,   1200  POUNDS. 

Our  Motors  will  Earn  Money  for  the  Purchasers,  and  Represent  the  Highest  Attainment  in  Motor  Construction. 

SALES  OPFICBS: 

BOSTON,  Exchange  Building.  PITTSBURGH,  Penn  Building.  CHICAGO,  Monadnock  Building. 
NEW  YORK,  Mutual  Life  Building.  CINCINNATI,  Mitchell  Building. 

PHILADELPHIA,  Land  Title  Building. 
ST.  LOUIS,  Bank  of  Commerce  Building.        ATLANTA,  Equitable  Building.         CLEVEI  AND,  The  Cuyahoga. 

WORKS :  Johnstown,  Pennsylvania 

t 

■■■-},  ♦    *  ,j,  ♦ ♦  4.  ♦  -j,  ♦  r\-  *    ♦  .j.  ♦  ̂ ,  ♦  .j,  ♦  ry  ♦  .f,  ♦  4,  ♦  -j,  4  -j, 4  4.4.  ♦  4,  ♦  4,  ♦  ,j, «.  -\,  ♦  4,  ♦ 4. « 4.  ♦  -j,  ♦    *  4, »  +  »  4.  4-4,-+*$,  ♦  -J.  ♦  4.  ♦  |-  ♦    ♦  4^  ♦  4^  ♦  -J*  ♦  4.  ♦  4.  ♦  4.  J  ■  ■ 
■  ■  ■  ;  ♦  *ij     ♦    ♦  4*  ♦  i~  ♦  4-  »4j  ♦  4-  ♦  4"  ♦  ̂ ♦^♦^  ♦4*»4'  ♦4-*4*»»4-  ♦4j>4-»  4-  »4*  ♦  -J- ♦  4j-*44,fr"*"I'"*"t'"*'f'"*_'l'"*'l'-*  'f' ♦  4-  ♦  4-  ♦  4- ♦    ♦  -j-  ♦  4*  ♦  4.  ♦  4. ̂  .j. ̂  ^.  1 
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$■  General  European  Representatives:  WANDRUSZKA  &  CO.,  Askanischer  Platz,  Berlin,  S.  W. 
>*. 1  m  4«  ♦  4*  ♦  *t~  ♦  4~  ♦   ♦  't~  ♦    ♦  4*  ♦  1-  ♦  4~  ♦  4~  ♦  4*  ♦  4*  ♦  4~  ♦  -I'  ♦  4"  ♦  4~  ♦  4~  ♦  ♦-4~»-4i  4"  ♦-^-♦-4'j»-4'-*-t'-*-^-^4,j*-4'-^,l-*-4'j»-4-»-{-»-l-*-4-»-4'-»-4-»-4 
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The  South  Side  Elevated    The  Brooklyn  Elevated 

Railroad,  Railroad  Company , 

Of  Chicago,  Illinois.  Of  Brooklyn,  New  York. 

HAVE  ADOPTED 

The  Sprague  System  of 

Multiple=Unit  Control . . . 

The  only  system  which  can  possibly  give  high  schedule  speed  with 

numerous  station  intervals,  regardless  of  grades  and  slippery  rails. 

•  00000<><>0<><>0<><>CK^ 

We  do  not  control  all  methods  of  operating  cars  electric- 
ally, but  we  do  control,  and  have  reduced  to  practice  the  only 

effective  method  of  handling  a  number  of  individually  equipped 
cars  by  what  is  called  the  multiple  unit  control  system. 

#(KK>0<KK><><XK><><KK>O<K>^^ 

»<K)<>0<KK>0<><><KXHKK)0<KKKKH><>^^ 

"The  very  remarkable  fact  was  brought  out  by  Mr.  Lundie 
that,  considering  a  given  car  mileage  where  high  schedules  are 
required,  whatever  the  schedule  required,  the  total  cost  of  an 
equipment,  including  the  central  station,  transmission,  storage 
battery  equalizers,  irucks,  motors  and  controls,  as  well  as  cost 
ot  operation,  was  entirely  in  favor  of  the  multiple-unit  system. 
In  fact,  as  Mr.  Lundie  stated,  every  reason,  commercial,  prac- 

tical and  economical,  was  in  favor  of  the  multiple  unit  system." 
— Electrical  Engineer,  March  17,  1898. 

•  <KK><KX><>0-CH><>CK><>0^ 
•  0<><X><>-CKKK><><>C><K>0<^^  • 

0 
Such  schedule  speeds  as  are  possible  with  this  system, 

limiting  the  weights  of  cars  without  loads  to  21  to  25  tons,  are 
absolutely  impossible  to  a  locomotive  system  because  with  the 
two  motor  equipment,  from  59  to  63  per  cent,  of  the  weight  of 
the  train  is  on  the  drivers,  and  with  the  four-motor  equipment, 
the  entire  weight  of  the  train. 

•  ch>oo<>o<>o<k><>ch>oo^^ 

SPRAGUE  ELECTRIC  COMPANY, 

Sprague  Elevators  Lundell  Motors  Interior  Conduit 

WORKS:  OFFICES: 

Watsessing,  New  Jersey.  Commercial  Cable  Building, 

527  West  34th  Street,  New  York  Cityi  20  Broad  Street,   ,\    New  York  City. 

Chicago  Office:   Monadnock  Building. 

^♦^♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦^ 
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STORED 

STEAM  1 

riOTORS 

(DODGE  SYSTEM 

OF  RAILWAY 

MOTIVE  POWER.) 

Kinetic  Motor,  50  H.  P.,  in  service  on  Babylon,  N.  Y..  Railroad. 

V:<>00<K><K><XK><XKX><><K^ 

Motor  Charged  with  Hot  Water  from  Stationary  Boiler.  ? 

SELF  CONTAINED  POWER.  g 
No  noise,  nor  show  of  steam,  smoke,  sparks  or  cinders.  0 
No  costly  power  house  nor  overhead  construction  6 6 

(^0<><X><H><K><>0<>0-0<K>00 

(*jO<l<><><><><>O<><yO<><><><)0<^  I 

5    Cost  of  Motive  Power  (at  Car  Wheel)  Per  Car  Mile : 

With  Electric  Systems,  about  6  or  more  cents. 

With  Manhattan  "  L  "  steam  locomotive,  2  3-5  cents. 

With  Dodge  Stored  Steam  System,  1  CENT  OR  LESS.  ̂  
®<KKKXKKKKKKK>(KK)CKK>W^ 

A.  E.  Dolbear,  the  noted  Electrician  and  Professor  of  Physics  in  Tufts  College,  Massachusetts,  after  writing  of  the 
cable,  electric  trolley,  and  other  systems  of  street  railway  motive  power,  wrote  of  this  system  as  follows: — 

"  But  there  is  a  modified  form  of  steam  engine,  called  the  Kinetic  Motor,  which  dispenses  with  all  of  these  objection- 
able features  while  retaining  the  efficiency  and  economy  of  steam  propulsion.  Superheated  water  may  tie  endowed  with  a 

great  deal  of  energy  which  may  be  drawn  upon  at  will  without  the  customary  furnace,  so  that  a  relatively  small  amount 
of  water  may  contain  energy  enough  to  propel  a  train  for  a  good  many  miles  without  any  fire.  This  Kinetic  Motor  starts 
with  its  supply  of  water  heated  in  another  boiler  and  transferred  to  it  through  a  pipe  just  before  starting.  With  suitable 
condensers,  the  steam  that  has  done  its  work  is  not  allowed  to  escape  into  the  air,  but  is  retained.  As  steam  is  positively 
the  cheapest  source  of  power  for  most  places,  it  is  plain  that  for  even  street  car  propulsion  it  would  be  more  economical 
than  either  of  the  other  methods  already  mentioned.  *  *  *  There  is  no  reason  at  all  for  thinking  it  will  not  be  as  safe, 
as  rapid,  and  very  m  ueh.  cheaper  than  any  other  system  now  or  likely  to  be  devised.  In  principle  it  is  all  right ;  there  are  no 
outs  about  it,  and  I  am  of  the  opinion  that,  with  proper  business  tact  and  financial  support,  the  Kinetic  Motor  has  a  great 

field." 

300  H.P.  Kinetic  Motor  ;  length,  60  ft.  over  all  ;  4  cylinders  ;  8  drive  wheels  ;  seating  capacity,  80  persons. 

(  This  system  represents  the  EVOLUTION,  DEVELOPMENT  and 
LoCOITIOtive     Mechanism     is  \        PERFECTION  of  the  Locomotive  ;  WILL  SURELY  SUP- 

<        PLANT  it  ;  and  is  unqualifiedly  the  simplest,  most  durable, 

Ufieqiialed  for  Moving  Cars./        most  economic  and  thoroughly  scientific  system  of  car  propvl- 
[        sion  ever  devised. 

FOR    FULL    INFORMHTION  HDDRESS, 

KINETIC  MANUFACTURING  COMPANY, 

SK-S"  «„v.r,  21  William  St.,  and  40  Exchange  PL,  New  York. 
flflflflflflV 
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Patton  Motors w 

ARE  NO  LONGER  AN 

Experiment 

Cars   now  running 

show 

unequaled  economy 

in  operation. 

SMOKING  CAR  AND  MOTOR. 

Style  Used  by  Chattanooga  Rapid  Transit  Company. 

Power  House 

n 

Poles 

l] 

Wires 

NO 

Bonding  of  Rails 

Special  Construction 

Linemen 

Engineers  or 

Firemen 

INDEPENDENT  HOTOR. 

Style  in  Use  on  Cedar  Falls  (la.)  &  Normal  Railway. 

PATTOH  MOTOR  CO., 

340-342  Dearborn  Street, CHICAGO,  ILL. 
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The  patton  Motor  Co. 

GUARANTEES 

THE  PERFECT  WORKING  OF  THIS 

SYSTEM 

LOW  FIRST  COST. 

SMALL    OPERATING  EX- 
PENSES. 

If  your  road  does  not  pay, 

the  adoption  of  The  Patton 

Kai     Motor  will  put  the  balance  on 
the  other  side  of  your  ledger. 

COMBINATION  DOUBLE  TRUCK  CAR. 

J* 

I  ̂
 

if 

4 

■■■ 

CROSS-SECTION  OF  INDEPENDENT  MOTOR  SHOWING  ARRANGEMENT  OF  MACHINERY  AND  BATTERIES. 

PATTON  MOTOR  CO., 

340-342  Dearborn  Street, CHICAGO,  ILL. 

4 

4>
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ARE  YOU  INTERESTED 

IN  A 

Sectional  Conductor  System 
THAT 

Can  be  built  for  the  price  of  a  good  over-head  system  ? 
Uses  but  a  single  set  of  third  rails  ? 
Does  away  with  contact  skates  ? 

Is  able  to  pick  up  its  switches  without  the  power-house  current? 
Storage  battery  consists  of  but  a  few  cells,  which  are  continuously  charged  and 

require  no  attention. 
6.  The  car  lamps  are  always  lighted,  whether  the  power  house  current  is  on  or  not. 
7.  The  switches  open  by  gravity,  rendering  the  live  section  in  the  roadway  possible 

only  under  the  car. 

8.  The  switches  are  absolutely  non-arcing. 
9.  The  cars  can  be  operated  on  a  flooded  track  without  danger  or  inconvenience. 

10.  The  extreme  simplicity  of  the  switches  makes  them  absolutely  reliable. 

You  are  invited  to  see  all  of  the  above  advantages  experimentally  demonstrated 
at  our  offices,  and  to  bring  with  you  the  most  competent  disinterested  electrical  experts. 

LUROPEAN  REPRESENTATION  WANTED. 

Send  for  elegantly  illustrated  Prospectus,  giving 
full  particulars  of  operation. 

ON  DEMANDE  DES  REPRESENTANTS  EN  EUROPE. 

Aux  personnes  qui  en  feront  la  demande  ilsera  ad- 
resse  un  prospectus  orne  d'illustrations  artistiques et  dormant  tons  les  renseignements  necessaires 

EUR0PA1SCHE  VERTRETUNQ  VERLANGT. 

Man  schreibe  um  elegant  illustrirten  Prospect, 
welcher  vollen  Aufschluss  iiber  den 

Betrieb  ertheilt. 

SE  DESEA  REPRECENTACION  EN  EUROPA. 

Enviese  por  prospecto  elegantemente  ilustrado  y 
dando  completes  informes  de  operaci6n. 

FULLEST  INVESTIGATION  SOLICITED. 

Safety  Third-Rail  Electric  Co., 
General  Offices,  223-4-5-6  &  7  Temple  Court  Building, 

5,  7  &  9  Beekman  Street,  NEW  YORK,  U.  S.  A. 
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Financial  Notes 

NEW  HAVEN,  CONN. — The  stockholders  of  the  New  Haven 
Street  Railway  Company,  have  authorized  the  board  of  directors 
to  purchase  the  New  Haven  &  East  Haven  River  Railway.  The 
purchase  will  be  provided  for  by  a  bond  issue  of  $100,000,  at  5  per 
cent,  in  the  nature  of  a  first  mortgage  on  the  new  property.  Bonds 
to  cover  a  second  mortgage  will  also  be  issued  and  a  new  issue 
of  stock  is  under  consideration. 

NEW  PALTZ,  N.  Y—  Justice  Cohen,  of  the  Supreme  Court, 
has  appointed  James  G.  Graham,  of  Newburg,  temporary  receiver 
of  the  property  of  the  New  Paltz  &  Walkill  Valley  Railroad  Com- 

pany on  the  application  of  the  directors  for  the  voluntary  dis- 
solution of  the  corporation.  The  bond  of  the  receiver  is  fixed 

at  $50,000,  and  the  order  to  show  cause  set  down  for  Dec.  1.  The 
company  was  incorporated  mi  Jan.  16,  1897,  with  a  capital  stock 
of  $150,000.  The  road  extends  from  the  tracks  of  the  West  Shore 
Railroad,  at  Highland  to  New  Paltz. 

NEW  YORK,  N.  Y.— The  directors  of  the  Metropolitan  Street 
Railway  Company  have  declared  a  dividend  of  1%  per  cent,  pay- 

able Oct.  25. 

SAGINAW,  MICH.— H.  Coring  and  George  B.  Morley,  as  re- 
ceivers of  the  Union  Street  Railway  Company,  have  been  author- 

ized to  issue  receivers'  certificates  to  the  amount  of  $33,000  for  the 
purpose  of  paying  city  taxes  and  laying  tracks  on  South  Michigan 
avenue. 

r  V  WM  WW/WUWVM  WWW  WW  W  W 

Special  Accommodations  Via  the  Erie 

The  Erie  Railroad,  the  "Picturesque  Trunk  Line  of  America," 
offers  special  accommodations  for  delegates  to  the  Boston  Con- 

vention. Its  perfectly  equipped  vestibuled  trains,  protected  every- 
where by  block  safety  signals,  afford  the  acme  of  safety  and  com- 

fort in  railroad  travel.  Delegates  from  Cleveland,  Cincinnati, 
Chicago,  and  all  points  beyond,  will  find  the  through  Pullman 
car  service  of  the  Erie  via  Binghamton  and  Albany  to  Boston  an 
easy  and  luxurious  means  of  travel  to  and  from  the  Convention. 
All  agents  sell  tickets  via  this  most  popular  route,  or  reservations 
will  be  made  on  application  to  D.  I.  Roberts,  G.  P.  A.,  21  Cort- 
landt,  Street,  New  York  City. 

Special   Train  to  the  Boston  Convention 

The  New  York  Central  &  Hudson  River  Railroad  will  run  a 
special  train  from  Buffalo  to  Boston  for  the  delegates  to  the  Con- 

vention, leaving  Buffalo  Monday,  Sept.  5,  at  7.20  A.  M. ;  Rochester, 
at  9  A.  M.,  and  Syracuse,  at  10.55  A.  M.  This  train  will  be  made 

up  of  the  special  cars  from  the  "Lake  Shore  Limited,"  containing the  delegates  from  Chicago  and  the  West,  leaving  Chicago  at 
5.30  P.  M.,  Sept.  4;  special  cars  from  the  Big  4  Railway,  with  the 
St.  Louis  delegates,  leaving  St.  Louis  at  12  M.,  Sept.  4.  and  the 
Cincinnati  and  Southern  delegation  leaving  Cincinnati  at  6.30 
P.  M.,  Sept.  4.  The  Pittsburgh  and  Eastern  Ohio  delegations 
leave  Pittsburgh  at  10.20  P.  M.,  Sept.  4. 

This  will  give  all  the  opportunity  to  spend  a  day  together,  and 
have  a  daylight  ride  across  New  York  State,  Connecticut  and 
Massachusetts,  arriving  in  Boston,  via  the  Boston  &  Albany  Rail- 

road, at  9  P.  M.  the  same  day. 
This  train  is  equipped  with  Wagner  sleepers  and  dining-cars, 

and  every  arrangement  is  made  for  the  convenience  and  comfort 
of  the  party.  Reservations  may  be  secured  by  addressing  Geo.  H. 
Daniels,  general  passenger  agent,  New  York. 

♦  ♦♦ 
To  Boston  Via  the  Wabash 

Delegates  to  the  Boston  Convention  from  Chicago  and  the  West 
and  Southwest  will  leave  Chicago  on  the  "Continental  Limited" 
a:  12.02  noon,  Sunday,  Sept.  4,  reaching  Detroit  at  8.30  the  same 
evening;  Buffalo  at  5  A.  M.,  Monday,  and  destination  at  Boston 
at  5.50  Monday  afternoon,  in  ample  time  for  dinner. 

Special  sleepers  will  be  reserved  on  this  train  for  the  exclusive 
use  of  the  street  railway  party,  including  a  special  car  for  ladies, 
and  all  meals  will  be  served  en  route  on  the  new  Wabash  dining 
ears.  The  route  is  via  Niagara  Falls.  For  those  who  cannot  leave 
Sunday  noon,  through  sleepers  are  attached  to  the  train  leaving 
Chicago  at  11.30  P.  M.,  which  arrives  at  Boston  at  10.20  Tuesday 
morning,  in  time  for  the  opening  session.  Returning  trains  leave 
Boston  at  9.30  A.  M.  and  7.  P.  M.  daily,  departing  from  the  Fitch- 
burg  depot.  Further  details  or  reservations  may  be  had  by  calling 
on  or  addressing  N.  C.  Keeran,  city  passenger  agent,  97  Adams 
Street,  Chicago. 

not  increase  your 

dividends  by  using 

THeServis 

Tie  Plate  ? 

.O^SOjOOOjOOO 

IN  USE. 

Doubles  the  life  of  Tie. 

The 

Q  &  C  Co. 

700=709  Western  Union  Building, 

CHICAGO,  ILL. 

Branch  Offices  : 

100  Broadway,  NEW  YORK. 
109  Endieott  Arcade,  ST.  PAUL. 

17  Place  d'Armes  Hill,  MONTREAL. 
537  Mission  St.,  SAN  FRANCISCO. 
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Tours  in  the  Rocky  Mountains 
The  "Scenic  Line  of  the  World,"  the  Denver  &  Rio  Grande 

Railroad,  offers  to  tourists  in  Colorado,  Utah  and  New  Mexico 
the  choicest  resorts,  and  to  the  transcontinental  traveler  the  grand- 

est scenery.  Two  separate  and  distinct  routes  through  the  Rocky 
Mountains,  all  through  tickets  available  via  either.  The  direct 
line  to  Cripple  Creek,  the  greatest  gold  camp  on  earth.  Double 

daily  train  service  with  through  Pullman  sleepers  and  tourists' cars  between  Denver  and  San  Francisco. 
The  best  line  to  Utah,  Idaho,  Montana,  Oregon  and  Washington 

via  the  "Ogden  Gateway." Write  S.  K.  Hooper,  G.  P.  &  T.  A.,  Denver,  Col.,  for  illustrated 

descriptive  pamphlets.  'x"x* 

Rio  Grande  Southern  Railway,  scenic  line  from  Ridgway  to 
Telluride,  Saw  Pit,  Ophir,  Rico,  Dolores.  Mancos,  La  Plata  and 
Durango.  Opening  up  the  most  magnificent  scenery  in  the  Rocky 
Mountains,  and  passing  through  the  famous  gold  and  silver  fields 
of  San  Miguel  and  Dolores  Counties  and  the  Montezuma  and 
Shenandoah  Valleys,  the  great  agricultural  region  of  the  Dolores 
River.  This  line  brings  the  tourist  within  easy  ride  of  the  wonder- 

ful homes  of  the  Cliff  Dwellers.  In  connection  with  the  Denver 

&  Rio  Grande  it  forms  the  unsurpassed  all-rail  "around  the  circle 
trip."  E.  T.  Jeffery,  president.  *#* 

THE  CROSS  OIL  FILTER 

Actually  reduces  oil  bills  50  %  or  more.  Sent  on  ap- ' 
proval.  Capacities  ranging  from  3  to  120  gals,  per  L 
day.  Used  in  18  countries.  It  is  specially  adapted  X 
to  Electric  Light  and  Power  Plants.  Established} 
eight  successful  years.  i 

THE  BURT  MANUFACTURING  CO.,  Akron,  0.,  U.  S.  A.  £ Largest  Manufacturers  of  Oil  Filters  in  the  World. 

Railroad  Printing 

Transfer  Tickets,  Conductors'  Slips,  Du- 
plex Checks,  'I  ime  Cards,  fay  Rolls,  Blank 

Books,  Commutation  Tickets,  etc.  Conduc- 
tors' Punches  $1.00  each  ;  all  goods  guaran- 

teed.   Send  for  Samples  and  Prices. 

WILLIAM    H.  CAMPBELL, 

23  Union  Square,  New  York  City. Campbell  Patents 
1873-1898. 

•♦♦♦♦♦♦♦♦< 

G.  C.  KUHLMAN  COMPANY 

CAR  BUILDERS 

WRITE  FOR  PRICES 

CLEVELAND,  OHIO,  U.S.A. 

FOR  SHLE 

GENERATORS. 

M.  P.  8-400-100  General  Electric,  suited  for 
direct  connection. 

300  K.  W.  multipolar  Westinghouse. 
200  K.  W.  multipolar  Westinghouse. 

150  H.  P.,  No.  1  Westinghouse  with  full 
panelboard  equipment. 

M.  P.  4-200-425  General  Electric. 
M.  P.  4-100-650  General  Electric. 
100  K.  W.  Edison  bi-polar. 
60  K.  W.  Edison  bi-polar. 
D-62  T.  H. 

ENGINES. 

We  can  usually  furnish  engines  of  the 

best  known  manufacture  suitable  for  running 

these  generators. 

MOTORS. 

A  lot  of  G.  E.  800  motors,  drum  arma- 

tures, three  and  four  turn. 

A  lot  of  Westinghouse  No.  3,  25  H. 

All  the  above  are  practically  new. 

Send  for  a  complete  list  of  Railway  Generators  and  Car  Motors. 

p. 

R0SS1TER,  RlncGOVERN  &  DO. 
Factory  and  Repair  Shop: 

35-37  NEW  JERSEY  RHILROflD  AVENUE, 
NEWARK,  N.  J. 

141  Broadway, 

New  York  City. 

t 
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FOR  SALE — BARGAINS. 

RAIL  BONDS  FOB  SflLE. 
IN  LOTS  OF  1000  OR  UPWARDS 

67,000  Copper  Rail  Bonds  No.  0000,  36  Inches  Long. 

3,500      "        "       "      No.  0000,  60 
Made  by  Benedict  &  Burnharn  Mfg.  Co.,  Waterbury,  Conn.    These  Bonds 

are  new  and  have  not  been  removed  from  eases  originally  received  from  factor}'. 
We  desire  to  dispose  of  same  at  once  at  reasonable  prices. 

THE  CURTIS  BAY  BRASS  &  METAL  WORKS, 

5  W.  Lombard  Street,  Baltimore,  Md. 

FOR  SALE, 

SECOND  HAND  Lewis  &  Fowler, 

Heaker,  Sterling  and  St.  Louis 

FARE  REGISTERS. 

In  good  working  order.  Address, 

"R.  I." 

Street  Railway  Journal. 

FOR  SALE. 

STEEL  RAILS, 
A  1.1/  WEIGHTS. 

Track  Fastenings  and  Spikes 

for  prompt  delivery. 

Relaying  and 

Scrap  Rails   4k 

BOUGHT  AND  SOLD. 

THE  STEEL  RAIL  SUPPLY  GO,, 
Successors  to 
HUMPHREYS  6c  SAYCE, 

100  Broadway,       NEW  YORK  CITY. 

Scrap  Copper 

Wire  Wanted. 

If  you  have  any  Old  Copper  Wire  of  any  descrip- 
tion to  dispose  of,  it  will  pay  you  to  communicate 

with  us,  as  we  are  at  all  times  iu  the  market  for  any 
quantity  of  Scrap  Copper  Wire,  at  the  highest 
market  values.  We  pay  cash  and  send  prompt  re- 

turns. We  are  also  supplying  the  electrical  trade 
with  our  high  grade  Babbitt,  Cotton  Waste,  Solder, Etc.    Please  communicate  with  us. 

SWARTS  METAL  REFINING  CO. 
Office  and  Works: 

20  N.  Desplaines  St.,  CHICACO,  ILL. 
Established  1885. 

CARS  FOR  SALE. 

Second-hand  street  cars  and  electrical 

street  car  bodies,  open  and  closed.  Are  in 
good  order;  painted  and  lettered  as  desired. 

NEW  JERSEY  CAR  &  EQUIPMENT  CO. 
LAKE  VIEW,  N.  J. 

HINT  AIR  BRAKES  FOR  SALE 

Complete  Hunt  Air  Brake  Equipment  for  two 
double  truck  cars,  practically  new;  also  Hunt  Air 
Brake  Equipments  complete  for  four  double  truck 
cars,  have  been  used  about  three  years.  Address 

SCHUYLKILL  ELECTRIC 

RAILWAY  COMPANY, 

Pottsville,  Pa. 

FOR  SALE. 

One  100-k.  w.  Edison  railway  generator. 

One  150-h.  p.  Ball  &  Wood  high-speed 
engine,  with  belt  and  switchboard  appli- 

ances ;  all  in  fine  condition  and  now  in  use, 

"  R.  Y." Care  Street  Railway  Journal. 

^YANT
ED-- A  Register 

middle  aged,  energetic,  one  who  can  show 
a  record ;  must  be  thoroughly  familiar  with 
the  street  railway  trade;  good  salary  to  the 
right  man.    Send  references. 

Address 

"X"  Street  Railway  Journal, 
1520  MONADNOCK  ST. 

Chicago. 

05 

POSITIONS  WANTED. 

\^  ANTED. — Position  as  master  mechanic  or superintendent  of  street  railway.  Eleven 
years'  experience  as  electrician,  master  mechanic 
and  superintendent.  Experienced  in  construction 
work  as  well  as  operating.  Address  "Manager," care  Street  Railway  Journal. 

Q  1'EN  for  an  engagement  as  executive  officer of  a  street  railway  company.    Will  be  at  the 
Boston    Convention.      Address    S.,  care  Street 
Railway  Journal. 

ANTED. — By  a  young  man,  28  years  of  age, 
position  in  secretary's  department  of  a  street railway  in  the  Northern  States.     Have  had  four 

years'     experience.       References     Al.  Address 
"Steady,"  care  Street  Railway  Journal. 

Y^/ANTED. — An  opportunity  to  invest  in  a  good electric  railway  property,  combined  with  a 
position  as  manager  or  superintendent,  is  desired 
by  a  (graduated)  engineer  of  wide  practical  busi- 

ness experience;  for  sixteen  years  in  important 
administrative  positions  connected  with  electric 
railroading,  and  at  present  director  in  several  prop- 

erties. Address  G.  W.  M.,  care  Street  Railway 

Journal. 

y^y^ANTED — The  advertiser
  de= 

sires  a  position  as  super= 

intendent  or  electrical  engineer  of  a 

street  railway  system.  With  a 

practical  experience  of  ten  years  I 

consider  myself  a  specialist  on  the 

most  economic  methods  of  main= 

taining  railway  motors  and  genera= 

tors,  skilled  in  the  theory  and  art 

of  armature  windings  and  com= 

mutator  construction  and  an  expert 

in  the  manufacture  of  all  kinds  of 

insulating  varnishes  and  paints  for 

street  railway  work.  I  have  an 

established  reputation  ;  can  furnish 

the  highest  references  from  present 

employers.  Correspondence  spec= 

ially  solicited  from  roads  whose 

operating  expense  is  considered  too 

large.  Address,  "  ORIGINAL,"  care 
of  Street  Railway  Journal. 

POSITIONS  OPEN. 

DRAUGHTSMEN  WANTED. — Only  experienced designers  need  apply.  Address  John  Stephen- 
son Company,  Ltd.,  Draughting  Department,  47 

East  Twenty-seventh  Street,  New  York. 

WANTED  TO  PURCHASE. 

Large  amount  street  railway  bonds;  franchise 
New  York  City,  real  estate  to  exchange  for  stock or  bonds. 

C.  E.  HASKELL, 
30  Cortlandt  Street, 

New  York, 
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CHRISTENSEN 

Automatic  Air  Brake  Systems 

WITH  INDEPENDENT  MOTOR  COMPRESSOR. 

DIAGRAM  OF  EQUIPMENT  FOR  MOTOR  CAR. 

4  rit  Conductor**  V tire 

Engineer's  Valve 

DIAGRAM  OF  EQUIPMENT  FOR  MOTOR  AND  TRAIL  CAR. 

I..TrJIU)fSJrlicll1 

=ifetaS>^agl'~|'|  -,,0,"r  Compressor '/ 
 _Jg&*fl  To  Ground  // 

Triple  Valve  \5ji"tel^U-  J  / Fixe  1  Point 

Auxiliary  Re« 

DIAGRAM  OF  EQUIPMENT  FOR  MULTIPLE  UNIT  ELECTRIC  RAILWAY  SYSTEM. 

Write  for  catalogue  and  full  information  to 

Christensen  Engineering  Cohpany, 

HILWAUKEe,  Wisconsin, 
U.  S.  A. 

See  a/so  pages  224,  225. 



T  AND  GIRDER  RAILS       SPECIAL  JOINTS 

BOLTS  AND  NUTS 

TIES      FROGS  SWITCHES 

TRACK 

CURVES      CROSSINGS      SPECIAL  WORK 

BRIDGES  AND  VIADUCTS 

TRACK  DRILLS 
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PENNSYLVANIA 

STEEL  CO. 

..MANUFACTURERS  OF.. 

STEEL  RAIL 

STEAM  AND  STREET  RAILROADS. 

PHILADELPHIA  OFFICE,  GIRARD  BUILDING, 
RICHARD  PETERS,  JR.,  Sales  Agent. 

BOSTON  OFFICE,  Rooms  II  and  12,  Mason  Building, 
Chas.  S.  Clark,  Sales  Agent. 

BALTIMORE  AGENTS— R.  C.  Hoffman  &  Co.,  Equitable Building. 

Main  Office,  Mills,  Shops 
and  Foundries  at 

X 

X 

X 

X 

X 

X 

X 

_
 
 X 

STEELTON,  PENNA., 

Frogs,  Switches,  Crossings  and  Special  Work;  Buildings, 

Bridges  and  Viaducts;  Steel  Castings  and 

Steel  for  all  Purposes. 

CALL  ON  OR  ADDRESS  OUR  NEAREST  AGENT  FOR  INFORMATION 

AND  PRICES. 

NEW  YORK  OFFICE,  No.  2  WALL  STREET, 
S.  W.  BALDWH,  Sales  Agent. 

CHICAGO  AGENTS— Q.  &  C.  Co.,  Western  Union  Building. 

SAN  FRANCISCO  AGENTS— C.  B.  Kauffman  &  Co.,  537 
Mission  Street. 

LONDON  AGENTS-Sanders  &  Co.,  36  Lime  Street. 

and  Sparrow's  Point,  near  Baltimore,  Hd. 

Cable  Address  for  Foreign  Business:  "  MARYSTEEL,"  BALTIMORE,  MD.,  U.S.A. 

[fir 

ffiM 

THESE  SECTIONS  ARE  Aid,  ONE-EIGHTH  SIZE. 
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the  Pennsylvania  Steel  Co 

STEELTON,  PA 

Street  Railway  Special  Work. 

Adamantine  Oast  Steel. 

The  accompanying  engravings  represent  our  Adam- 

antine Center,  Solid   Cast  Steel   Special  Work, 

which  is  by  far  the  most  substantial  on  the 

market,  and  we  guarantee  it  to  outlast  any 

other. 

The  hard  centers  are  made  of  the  hardest 

and  toughest  steel  and  are  cast  solid  with 

the  main  body  of  the  switch  or  frog. 

We  have  the  largest  shop  capa- 

city for  producing  both 

Steam  and  Street  Rail- 

road Special  Work 

in  the  country. 

This  engraving 

shows   tile  possibilities 
of  cast  steel  as  applied  to 

special  work.    The  most  compli- 
cated frogs  are  made  in  one  solid  piece, 

which  insures  the  longest  possible  life. 

The  Hard  Steel  wear- 

ing plates  cannot  possi- 
bly become  loose  and 

are  not  renewable ;  they 

outwear  all  other  parts. 

WE  MAKE  A  SPECIALTY  OF  MANUFACTURING  METALLIC  TRACK  MATERIAL  FOR 

STREET  RAILWAYS  AND  CAN  FURNISH  EVERY  PART  REQUIRED. 

SURVEYS,  PLANS  AND  ESTIMATES  MADE  FREE  OF 

CHARGE  IN  THE  UNITED  STATES  AND  CANADA. 

Our  work  is  in  use  on  and  approved  by  ail  the  leading  steam  and  electric  railroads  in  the  United  States 

t 

i 
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the  Pennsylvania  Steel  Co 

STEELTON,  PA 

The  largest  shop  capacity,  and   the  longest  experience   in  the 

Manufacture  of 

•  —  RAILROAD  -• 

l^ro^s,  Switches  £££  Grossing® In  the  United  States. 

These  Switches,  Switch 

Stands,  Frogs,  etc.,  are 

all  well  adapted  to  Su= 
burban  and  Interurban 

Electric  Railways.    :  : 

C  :3arT.FAi'-. 

Lorenz  Switch  with  Ground 
Lever 

witch 

tands, 

Jl 

Ground 

Levers. 

J 

Split  Switch  with  Automatic 
Ground  Throw. 

THE  MOST  APPROVED 

PATTERNS  IN  USE  .  .  . 

♦ 

Re-enforced  Points, 

Single.  Adjustable  Rod 

Split  Switches. 

Spring  Progs 

of  all  Styles. 

OUR  COMBINED  EXPERIENCE  IN  BOTH  STEAM  AND 

ELECTRIC  RAILWAY  WORK  ENABLES  US 

TO  MEET  ALL  REQUIREMENTS. 

BENDER 

♦ 

Our  work  is  in  use  on  and  approved  by  all  the  leading  steam  and  electric  railroads  in  the  United  States. 
 !J 

»♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦»♦♦♦♦♦♦♦♦♦♦♦♦♦♦•»♦♦ 
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BUSINESS  ESTABLISHED in  1859. AND  "  IN  THE  LEAD in  1898. 

INCORPORATED. 

Ill  WIBTOI,  Jl  S  CO. 

PHILADELPHIA,  PA. 

Girder  and  Other  Rails  for  Street  Railways* 
We  are  prepared  to  furnish  promptly,  Girder  Rails,  Guard  Rails.  Shanghai  Tee  Rails  and 
Standard  Tee  Rails,  complete  with  fittings.   Let  us  know  what  you  want  and  we  will  furnish  it. 

\  SPECIAL  WORK. 

WE  MANUFACTURE  SPECIAL  WORK  OF  THE  HIGHEST  CLASS. 

MANGANESE-STEEL  CENTRES 
Are  inserted  at  intersecting  points.  All  other  parts  of  the  work,  subjected  to  wear,  consist  of  Rolled 
Steel  Rails  All  solidly  held  together.  No  bolts,  no  rivets,  no  raw  cast-steel.  It  is  the  best  wearing 
work  in  the  market. 

Tee  Rail  Special  Work  with  Manganese  Steel  Points 

Special  Work  In  New  Carew  Street  Car  House  Springfield  Street  Railway,  Springfield,1  SMass.  (as  laid  out  before  shipment). 

This  is  the  only  Tee  Rail  Special  Work  with  Hard  Centres  and  Points  now  in  the  market.  The  metal  used  for  centres 
and  points  is  Manganese  Steel,  the  superior  wearing  qualities  of  which  are  now  generally  acknowledged. 

The  Tongues  are  also  of  Manganese  Steel.  They  are  of  our  improved  shape,  and  are  just  as  carefully  fitted  with  adjust- 
able bushings  as  the  tongues  in  our  Girder  Rail  work.    (See  our  adv.  in  the  July  issue.) 
This  Tee  Rail  Special  Work  has  the  fewest  joints  of  any  in  the  market.  The  mate  fastens  directly  to  the  main  rail  and 

leaves  it  unbroken.  The  wing  rails  of  the  frog  extend  clear  to  the  switch  and  mate.  Compare  sketches  "A''  and  "B"  above. 
The  former  shows  the  number  of  joints  in  ordinary  work  ;  the  latter  the  number  in  this  style  of  work. 

In  this  Tee  Rail  Special  Work,  where  curves  are  of  such  a  radius  as  to  require  a  guard,  a  low  Girder  Guard  rail  is  used  in 
conjunction  with  Tee  rails,  thus  doini?  away  with  the  troublesome  bolted-on  false  guard. 

Write  us  for  descriptive  circular  and  illustrations  of  this  work. 

OTHER  SPECIALTIES  OF  OURS  WILL  BE  DESCRIBED  IN  SUBSEQUENT  ISSUES. 

We  are  equipped  to  Cast-Weld  Joints  in  new  or  old  track.  This  idea 
originated  with  us. 

We  are  prepared  to  contract  for  the  Building  of  Track  and  for  Overhead 
Construction  or  for  the  entire  Equipping  of  Roads. 

We  manufacture  Brake  Shoes  and  all  kinds  of  Railway  Castings. 
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TEE  AND  GIRDER  RAILS, 

SPLICE  BARS,  BOLTS,  SPIKES. 

Iron  and  Wooden  Poles, 

Brackets,  Trolley  and  Feed  Wire. 

Contractors'  Supplies, 

Overhead  Equipment. 

We  Supply  Everything  for  Street 

and  Steam  Railway  Track  and 

Overhead  Construction  

The  Only  Stock  in  Boston  of  SPIKES,  TRACK  BOLTS,  Etc., 
FROM  WHICH  DELIVERIES  CAN  BE  MADE  AT  ANY  HOUR 
OF  THE  DAY  TO  ANY  WHARF,  RAILROAD  OR  EXPRESS. 

^I^rInt5leand  agents  for  WIN.  WHARTON,  JR.  &  CO.,          ?  Frogs,  Switches  and  Mates, The  Best  in  America  for  Durability,  Etc.  With  Manganese  Steel  at  all  points  subject  to  wear 

Special  Work  of  All  Kinds. 

HARRINGTON,  ROBINSON  &  CO., 

272-276   FRANKLIN  STREET,  BOSTON,  MASS. 

♦<XXX><><><X><><>0<>^  <M><K>O<><>0<>O<><X><><>^^ 

BARBOUR  STOCKWELL  QO 

SWITCHES,  MATES  AND  FROGS 

HAVE   HARD  STEEL  CENTRES. 

AGENTS  FOR  COMPOSITE  BRAKE  SHOE. 

STEEL  RAILS 

SPECIAL  WORK. 

205  Broadway,     -     Cam  bridge  port,  Mass. 
♦<KW<HM><>0<><>0<><KH>0<><XKH^  00<XK>0<KK>OCK>OOOOOOOCKKKH>0<KM>00<^ 
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t  THE  |= 

Cleveland  Froe  and  Crossing  Co., 

MANUFACTURERS  OF- 

Improved  Hard  Steel  Centre 

SPECIAL  WORK 

HARD  STEEL  CENTER 

BIRDER  RAILFRDB  w.thCABT  STEEL  FRAME 

For  Electric  Railway  Service  of  Every  Description. 

All  Sections  of  Groove,  Girder,  Guard  and  T  Rail  Carried  in  Stock. 

PORTER  ROCKING  SWITCHES 

Safest  and  Most  Durable  Switch  for  Branch-offs  and  Derails  at  Railroad  Crossings. 

Steam  and  Electric  Railway  Easer  Rail  Crossings 

and  Track  Supplies  in  General. 

Plans  and  Estimates  Furnished  on  Application. 

nain  Office  and  Works, 

Bessemer  Ave.  and  Erie  R.R. 

Engineer's  Office, 
614  &  615  Cuyahoga  BIdg., 

CLEVELAND,  0, 

G.  C  LUCAS, 
General  flanager. 

F.  A.  LAPHAM, 
General  Sales  Agent. 
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IT'S  A  DIVIDEND  EARNER 

our  AUTOMATIC 

Electric  Track  Switch 

is  doing  perfect  work  on  some  of  the  best  roads  in  this  country. 

It's  simple  and  practicable. 
Will  work  at  all  times  and  will  not  get  out  of  order. 

No  appliance  to  put  on  cars. 

We  will  furnish  you  one  for  trial. 

Write  for  convincing  testimonials  and  full  particulars. 

New  York  Switch  &  Crossing  Co., 

HOBOKEN,   1ST.  J. 
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4d9 

3«
 

FflLK  Manufacturing  Company 

MANUFACTURERS  OF 

SPECIAL  WORK 

INCLUDING 

We  always  carry  a  full  line  of  the  different  rail  sections  necessary,  and  are  therefore 

enabled  to  GUARANTEE  QUICK  DELIVERY. 

Contractors  for  and  Builders  of- 

Complete  Electric  Railways. 

General  Office, 

Milwaukee,  Wisconsin,  U.S.A. 

4 

SWITCHES,  FROGS,  CURVES,  CROSSINGS,  || 

Built  of  Girder  or  T  Rail. 

M 

fx* 

lit 

If 
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USE  OIF  THE 

I  Falk  Cast  Welded  Rail  Joint  | 
(PATENTED) I 
:IS 

Standard  American  Practice. 

tot 

Write  to  our  Customers  for  their  Experience.  It  will  Interest  you. 

NOTE.    WE  OWN  AND  CONTROL  THE  EXCLUSIVE  RIGHT  TO  HAKE 

)J  AND  APPLY  CAST  WELDED  RAIL  JOINTS  AND  INFRINGERS  WILL  BE  &>§ 

PROSECUTED. 

CHARACTERISTIC  ADVANTAGES: 

1.  The  Cast  Welded  Joint  secures  complete  continuity  of  rail. 

2.  Electrical  bonding  is  unnecessary,  the  conductivity  of  the  Cast  Welded 

Joint  being  far  greater  than  that  of  the  rail  itself. 

3.  Track  in  which  Cast  Welded  Joints  are  used  is  "smooth  riding,"  to 

the  lasting  advantage  of  roadbed  and  rolling  stock. 

4.  Annual  track  repairs  are  reduced  to  a  minimum. 

5.  Cast  Welded  Joints  applied  to  old  rail  "gouged  out"  at  the  ends  will 
give  many  years  additional  life  to  the  track. 

Falk  Manufacturing  Company. 

GENERAL  office. 

MILWAUKEE,  WIS.,  U.S.A. 

uropean  (B.  ABDANK,  27  Rue  de  Londres,  PARIS.  FRANCE. 

Representatives:  )  ROBERT  W.  BLACKWELL,  59  Victoria  St.,  Westminster,  LONDON,  ENG. 

J 
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■  ■  THE  ■  ■ 

AMERICAN  STANDARD  RAIL  JOINT. 

DURABLE. 

ECONOMICAL 

SIMPLE. 

NO  BOLTS 

OR  NUTS  TO  GET 

LOOSE. 

...MADE  OF  MALLEABLE  IRON  OR  STEEL. 

<*£TT  has  but  two  parts,  wedged 
I    and  locked  together  with 

tongue  and  groove  below 
the  rail,  and  is  driven  up  with  a 
sledge  hammer. 

The  tongue  and  groove  are  placed 
at  an  angle  with  the  line  of  the  rail, 
causing  the  two  parts  of  the  joint  to 
wedge  together  around  the  rails  as 
they  are  being  driven  in  place,  form- 

ing a  solid  joint.  There  being  no 
bolts  to  get  loose  the  joints  stay  tight 
for  years  without  attention. 

WHENEVER  TRIED  GIVES  PERFECT  SATISFACTION... 

AGENTS- 

WENDELL  &  Mcduffie, 

26  Cortlandt  Street,  ■  ■  NEW  YORK. 
53  State  Street,   ■   -    -   ■   ■  BOSTON. 

For  New  York  and  New  England. 

JULIAN  L  YALE  &  CO., 

1117  Rookery  Building,    ■    -  CHICAGO. 

For  West  and  Northwestern'States.  " 

AGENTS. 

MAYER  &  ENGLUND, 

10  South  Tenth  Street,  PHILADELPHIA. 

For  Pennsylvania,  New  Jersey  and  South- eastern States. 

JOSHUA  HENDY  MACHINE 
WORKS, 

38  to  44  Fremont  St.,  SAN  FRANCISCO 
For  Pacific  Coast. 

Send  us  maker's  name  and  section  number  of  rail  and  we  will  send  you  blue  prints. 

THE  AMERICAN  RAIL  JOINT  &  MFG.  CO., 

Office,  219  SUPERIOR  STREET, 

CLEVELAND,  OHIO,  U.S.A. 
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The  Weber  Joint, 

FOR  TEE  AND  GIRDER  RAILS, 

IS  SIMPLE,  STRONG  AND  SENSIBLE 

DESCRIPTION. 

THE  BROOKLYN  HEIGHTS  JOINT  DISSECTED. 

FISHPLATES  are  of  rolled  steel  and 

are  thicker  and  heavier  than  ordinarily 

used,  experience  showing  that  fishplates 

are  rarely  made  stiff  enough  for  electric 

railway  requirements. 

SHOE  ANGLE  is  of  steel,  rolled  in  a 

peculiar  form  to  secure  enormous  vertical 

stiffness,  and  reinforced  at  the  angle.  This 

plate  is  a  girder  of  the  strongest  kind  and 
NEVER  BENDS.  BUCKLES  or  BREAKS. 

Depression  of  rail  ends  is  impossible. 

*|? 

WOOD  FILLER  is  made  of  carefully 

seasoned  pitch  pine,  and,  owing  partly  to 

the  care  taken  in  its  preparation  and  partly 

to  its  thorough  protection  by  the  walls  of 

the  fishplate  and  shoe  angle,  it  will  posi- 

tively outlast  the  joint  and  rail.  This  is 

guaranteed.  It  has  been  ten  years  in  the 

ground  without  signs  of  deterioration. 

BOLTS  AND  NUTS.  These  are  care- 

fully made  with  a  thread  ROLLED,  not 

cut,  so  that  no  material  is  lost.  The  thread 

is  slightly  tapered  so  that  the  nut  when 

FORCED  on  is  held  tightly  in  position 

without  the  use  of  lock  washers. 

SPIKES.  Holes  are  provided  in  the 

base  plates  for  the  spikes. 

The  Weber  Railway  Joint  manufacturing 
 Co, 

I  1635  Old  Colony  Building,  Chicago,  III. Branch  Offices:  (  7()  Ki|by  street,  Boston,  Hass. Cotton  Exchange  Building,  New  York. 
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The  Weber  Joint 

Costs   but   little   more   than   an  ordinary  joint   and   saves   more  than 

the  additional  amount  in  a  single  year. 

WHAT  IT  COSTS. 

In  a  city  track  costing  $i  1,000  for  track,  material  and  labor  (including  taking  up  and 

replacing  pavement)  the  expense  for  ordinary  joints  (60  ft.  rail)  would  be  about  $185.00, 

or  1.7  per  cent  of  the  total.  The  cost  of  the  WEBER  JOINT  would  be  about  $396.00, 

or  5.6  per  cent   of  the  total. 

J 
WILL  YOU  JEOPARDIZE  A  $100,000  INVESTMENT  IN  TRACK  FOR  THE  SAKE  OF  () 

TEMPORARILY  SAVING  ONLY  2  PER  CENT  OF  THE  INITIAL  COST?  ^ 
This  is  not  all.  J 

I 

WHAT  IT  SAVES. 

II  this  $11,000  mile  of  track  would  last  nine  years  with  ordinary  joints,  it  will  last  12  Q 

years  with  WEBER  JOINTS.  This  is  certain  and  conservative.  The  respective  annual  costs  * 

for  interest  and  depreciation  would  be 

ORDINARY  JOINT: 

Interest,  6  per  cent  on  $11,000,     -     -  $660 

Depreciation,  one-ninth  of  $11,000,     -  1,222 

Total,     ------  $1,882 

WEBER  JOINT: 

Interest,  6  per  cent  on  $11,211,     -     -  $675 

Depreciation,  one-twelfth  of  $11,211,  -  936 

Total.     ------  $1,609 

The   direct   annual   saving  with   the  WEBER  JOINT    will   be   $273,    or   more   than  the 

entire  additional  first  cost  of  this  joint. 

BESIDES  THIS 

there  will  be  a  large  annual  saving  in  ordinary  repairs,  as  the  WEBER  JOINTS  will  keep 

the  rail  ends  up  to  surface. 

The  Weber  Railway  Joint  Manufacturing  Co., 

Rranch  Offices-  1  1635  0,d  Colony  Building,  Chicago,  111. Brancn  unices,  j  70  Knby  street  Boston,  Mass. Cotton  Exchange  Building,  New  York. 
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The  Weber  Joint 

IN    OLD    TRACK,   WILL    CURE    DEPRESSED    RAIL  ENDS. 

IN    NEW   TRACK,   WILL    PREVENT  DEPRESSION. 

[F  YOU  HAVE  A  TRACK  LIKE  THIS 

Remove  a  small  portion  of  the  pavement  around  the  joint. 

Remove  the  old  (and  weak)  joint. 

Replace  with  the  WEBER  JOINT  and  screw  up  the  nuts  as  tight  as  they  will  go. 

Send  your  cars  over  the  track  in  regular  service.     They  will  IRON  OUT  the  depressed  rail 

ends,  now  on  a  solid   and  immovable  foundation,  and  will  bring  them  up  to  surface. 

The  WEBER  JOINT  will  keep  them  there.     From  one  to  three  weeks  are  required  to 

complete  the  operation  and  make  a  joint 

LIKE  THIS 

As  the  WEBER  JOINT  will  accomplish  this  remarkable  result  in  old  track  it  may  be  surely 

relied  upon  to  prevent  depression  of  rail  ends  in  new  track. 

THE  FACTS  ABOVE  STATED  MEAN  FINANCIAL  SALVATION  TO  A  HUNDRED  OR 

MORE  STREET  RAILWAY  COMPANIES,  AS  THEIR  MANAGERS  MAY  SAVE.  OR  POST- 

PONE FOR  SEVERAL  YEARS.  ENORMOUS  EXPENDITURES  FOR  THE  REPLACEMENT 

OF  TRACK  SUPPOSED  TO  BE   "WORN  OUT." 

The  Weber  Railway  Joint  Manufacturing  Co., 

Branch  Offices-  1  1635  °ld  Colony  Building,  Chicago,  III. Brancn  unices.  (  ?0  Ki|by  5treet   Boston  Mass- Cotton  Exchange  Building,  New  York. 
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The  Weber  Joint. 

Some  Fails  to  which  it  has  been  applied,  and  the  results  accomplished  by  its  use 

The  Weber  Joint  has 

been  applied  to  this 
rail  on  the  North  Jersey 

Street  Railway  Co.  (for- 
merly the  Consolidated 

Traction  Co.),  of  Jersey 

City,  N.  J.,  and  also  on 
the  Syracuse  (N.  Y.) 

Rapid  Transit  Co.  Al- 
though in  both  cases  the  rail  ends  were  badly  de- 
pressed before  the  joints  were  applied,  very  satis- 
factory results  have  been  obtained.  The  Weber 

Joint  has  materially  helped  this  pattern  of  rail  on 
a  number  of  street  railway  systems. 

The  Rochester 

(N.Y.)  Street  Railway 
Co.  has  successfully 

applied  the  W  e  b  e  r 
Joint  to  this  pattern 
of  rail,  and  in  so 

doing  expects  to  pro- 
long the  life  of  the 

rail  about  four  years, 
the  low  and  bent  ends 

having  been  corrected  by  the  Weber  Joint. 

The  Weber  Joint  has 
been  successfully  applied 

to  this  rail  on  the  Ham- 
ilton (O.)  &  Linden wald 

Traction  Co.  The  rail 

ends  were  bent  5-16  of 
an  inch,  the  angle  bars 

being  unequal  to  hold- 
ing them  to  surface.  Since  the  application  of  the 

Weber  Joint,  these  ends  have  been  brought  to 

surface,  and  to-day  form  a  smooth  riding  track. 

Many  hundred  miles  of  Weber  Joints  are  in  use. 

We  absolutely  guarantee   our  joints  against 
breakage. 

This  70  lb.  rail  had 
been  in  use  for  nine 

years  by  the  Manhat- tan Railwav  Co.,  of 

New  York  City,  on 
its  elevated  structure. 
In  the  fall  of  [893  the 

rail  ends  were  badly 

bent — in  many  cases  1-4  inch — and  the  manage- 
ment was  about  to  replace  the  rail.  Instead  ol 

doing  so,  however,  the  Weber  Joint  was  applied 
on  sixteen  miles  of  this  rail,  and  these  sixteen  miles 

are  to-day  considered  good  riding  track,  the  low 
and  bent  rail  ends  having  been  straightened,  or 

"ironed  out"  under  the  heavy  travel.  As  a  result 
of  this  work,  the  Manhattan  Railway  has  equipped 

8s  miles  of  its  new  standard  90  lb.  rail  with  the 
Weber  Joint. 

TheYork  (Pa.)  Street 
Railwav  Co..  and  the 

Lynn&  Boston  (Mass. ) 
Street  Railway  Co. 
have  the  Weber  Joint 
in  use  on  their  old  rail 

of  this  pattern.  There 
are  no  depressed  rail 
ends  on  this  rail  where 
the  Weber  Joint  is 
used. 

but  with  the  Weber 

successfully  corrected. 

This  9-inch  rail 
is  being  equipped 

with  the  Weber 

Joint  by  the  North 

Jersey  Street  Rail- 
way Co.,  which 

finds  it  profitable 
to  use  the  Weber 

Joint  on  both  old 
and  new  rails. 
Under  their  heavy 

travel,  this  9-inch 
rail,  though  laid 
with  the  utmost 
care  had  always 

failed  at  the  joint, 

Joint  this  trouble  has  been 

The  Weber  Railway  Joint  flanufacturing  Co., 

Cotton  Exchange  Building,  New  York  City. 
entire-  (  1635  old  Colony  Building,  Chicago,  111. Uranch  unices.  (  yQ  Kj,by  street   Boston,  Mass. 
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MONEY  INVESTED 

IN CAST-WELDED 

RAIL-JOINTS 

WILL  PAY  LARGE  DIVIDENDS. 

QOUNT  the  cost  of  tearing  up 

paving  to  "raise"  those  low 

fish-plate  joints,  and  estimate  the 

value  of  power  lost  from  a  poor 

ground  return,  then  write  for 

prices  on  cast-welding  your  entire 

track. 

Dont  be  bluffed  by  talk  and 

bluster  about  patent  suits.  IV e 

guarantee  to  protect  you  from 

damages.  IVe  also  guarantee 

our  work. 

ADDRESS, 

The  American  Improved 

Rail-Joint  Co, 

No.  1320  Monadnock  Building, 

CHICAGO,  ILL. 

(KKHH><KKK>0000<M>OOOWOO<>(>CK>0<^ 
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FORGIIMGS 

of  Acid  Open -Hearth  Steel,  Nickel  Steel,  etc.,  from  Ingots  cast 

at  our  own  works,  under  hydraulic  pressure,  subsequently 

forged  under  hydraulic  presses  and  carefully  annealed. 

THE  BETHLEHEM  IRON  COMPANY, 

SOUTH  BETHLEHEM,  PENNA. 

No.  100  Broadway,  New  York  City,  N.  Y.  Mo.  421  Chestnut  Street,  Philadelphia,  Pa. 
No.  1433  Marquette  Building,  Chicago,  III. 

Cambria  Steel  Rails. 

1 

Girder  Rails,  Grooved  Rails  and  High  Ts 

FOR  ELECTRIC  RAILWAYS. 

ADDRESS, 

T  Rails  from  8  to  1  OO  pounds  per  yard. 

RAILWAY  FASTENINGS. 

CAMBRIA  IRON  COMPANY,  Philadelphia. 
(WORKS   AT  JOHNSTOWN, 

I 

r 

•ESS  —  NEW  YORK  CITY. — W.  A.  Washburne,  33  Wall  Street. 
CHICAGO,  ILL.— C.  J.  Ellis,  209  Western  Union  Building. 
DETROIT,  MICH.— W.  F.  Jarvis  &  Co.,  Newberry  Building. 
TOLEDO,  O  — W.  E.  C.  Coxe,  401  The  Nasby. 
ST.  PAUL,  MINN.— Geo.  M.  Kenyon,  109  Endicott  Arcade. 

-SELLING  AGENTS 
CINCINNATI,  O.— Puchta,  Pund  &  Co.,  S.  W.  Cor.  Elm  and  Pearl  Streets. 
ST.  LOUIS,  MO.— Eirah  H.  Linley,  714-716  N.  Second  Street. 
OMAHA.  NEB. — Jos.  R.  Lehmer,  303-305  S.  Thirteenth  Street. ATLANTA.  GA.— F.  I.  Stone  &  Co. 
PITTSBURG,  PA.— W.  McLain,  818  Park  Building. 

ELECTRIC 

RAILWAY 

SPECIAL 

WORK, 

Frogs,    Switches,  Curves, 

Crossings,  Rail  Braces,  Etc. 

THE  WEIR  FROG  CO., 

Cincinnati,  Ohio. 

rails  GEORGE  H.CAREY,  cars 
I  Broadway,  New  York. 

EQUIPMENT  &  SUPPLIES, 

Hew  and  Second  Hand,    . .  of  Every  Description 
for  the  Construction  and  Operation  of 

.\  ELECTRIC  RAILROADS  .'. Relaying:  Ralls  of  all  Weights;  Spikes,  Bolts  and  Nuts,  Progs,  Switches 
and  Special  Work. 

PAIGE  IRON  WORKS 
CHICAGO. 

SPECIAL  TRACK  WORK. 

1     THE  MORDEN  FROG  AND  CROSSING  WORKS. 

4 
ELECTRIC  AND  CABLE 

STREET  RAILWAY 

Special 

Track  Work 

OF  BOTH 

GIRDER  AND  T  RAILS. 

Switches, 

Switch  Stands, 
Guard  Rails, 

Clamps,  Frogs, Crossings, 

Rail  Braces, 

Wrought  Iron Head  Chairs, 

Etc.,  Etc. 

1  Office,  915  The  Rookery,  Chicago,  111.  ci^Tc^^  Works,  South  Chicago,  111. 
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ELECTRIC   STREET  RAILROAD 

TRACK  DRILL 

COriBINATION  OF 

STOW  FLEXIBLE  SHAFT  and 

IRON  CLAD  ELECTRIC  MOTOR. 

Can  be  attached  in  a  moment  to  a  trolley  wire  and  is  ready  for  work 

Our  New  Track  and  Corner 
Drill  Press  will  do  the  rest. 

WRITE  FOR  CATALOGUE  AND  PRICES, 

STOW  MFG.  CO.,  Binghamton.  N.  Y. 
ESTABLISHED  1875. 

RIDGE 

OILDING 

OUR  CATALOGUE 
OF  THREE  HUNDRED  PAGES  1LLUSTRAT 
ING  AND  DESCRIBING  A  LARGE  NUMBER  OF 

BRIDGES  Designed  and 
BUILDINGS      Is  now  ready  and 

.  .        n/^v/^rr         wiU  be  sent  on  ap- AND  ROOFS  plication. 
THE  BERLIN  IRON  BRIDGE  CO. 

£ — EAST  BERLIN,  CONN.   

Supplies 
^^^^ 

RAILS,  SPIKES,  BOLTS 

AND   NUTS,  FROGS,  &C. 

Electric  Supplies for 

Buildings. 

Railways. 

Correspondence  Desired. 

1  50  Broadway,  New  York  City. 

fc5^ 

Our  Track  Avoids 
Bad  Joints. 

Bolts,  Nuts  and  Spikes. 
Fish  Plates.  Timber  Ties. 

Electric  Bonds. 
Renewal  of  Parts  Not  Worn. 

We  build  and  equip  roads  complete, 

or  furnish  track  only. 

Correspondence  solicited  for  estimates 

or  information. 

Lap  Joint  Railway  Track  Co., 

U  BROADWAY,  N.  Y.  CITY. 
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W~\  _     1/  /^d#«/3  wnat  il  costs  to  drill  holes  for  Bond  Wires? UO     I  Oil  With  the  BUDA    DRILL  two  minutes  is 

sufficient  for  a  seven=eighths  hole  in  eighty  pound  rail. 

BUDA  FOUNDRY  &  MANUFACTURING  CO., 

HARVEY,  ILL. 

London  Agents  : 

Laing,  Wharton &  Down.  Ltd., 
82  a  New  Bond  St., 

West, 

London. 

Buda  Pattern  Track  Drill. 
Thrown  Back  for  Passing  Train.  (  paclos  patent.) 

Buda  Pattern  Heavy  Base  Track  Drill. 

In  Position  for  Drilling.     (  paulus  patent.  ) 

♦ 
♦ 
♦ 
♦ 

x 
% 

x 

A   NEW  BOOK  ON  TRACK  CONSTRUCTION. 

STREET  RAILWAY  ROADBED 

By  M.  D.  PRATT  and  C.  A.  ALDEN. 

This  book  discusses  in  a  compact  form  the  main  points  of  the  best  practice 

of  to-day  in  street  railway  track  construction.  The  authors  are  well  qual- 

ihed  by  training  and  experience  to  discuss  this  subject  in  a  thoroughly 

practical  manner,  and  the  book  should,  therefore,  prove  of  great  value  to 

street  railway  engineers,  managers  and  trackmen. 

♦ 
♦ 
♦ 
♦ 
♦ 
♦ 

TABLE   OF  CONTENTS, 

L- 

—Early  Types  of  Rails. VII 
— Guard  Rails. 

II. —The  Development  of  the  Girder  Rail. VIII. — Advantages  of  Spiral  Curves  and 

III.- 
—What  Governs  the  Shape  of  Rails. 

Tables  for  Same. 

IV.- 
—The  T  Rail  Adapted  to  Street  Rail-  : 

IX. — Design  of  Special  Work. 

WAYS. X — Surveys  and  Laying  Out  Work. 

V. — Track  Fastenings  and  Joints. XL — Specifications. 

VI. — Special  Work. Index. 

X 
♦ 

♦ 
♦ 
♦ 
♦ 

PUBLISHED  BY  THE 

STREET  RAILWAY  PUBLISHING  COMPANY, 

26  Cortlandt  Street,  New  York. 
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FEED-WATER   HEATERS  AND  PURIFIERS 

SEPARATORS    *    INJECTORS  LUBRICANTS 

COAL  HANDLING  MACHINERY  LUBRICATORS 

CONDENSERS    *  VALVES    *  BELTING 
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BRANCHES: 
BOSTON, 

8  Oliver  Street. 
PHILADELPHIA, 

642  Drexel  Bldg. 
PITTSBURGH, 

1014  Carnegie  Bldg. 
NEW  ORLEANS, 

339  Carondelet  St. 

THE 

BflBCOCK  &  WILCOX  GO. 

29  Cortlandt  Street, 

NEW  YORK  CITY. 

BRANCHES  : 
CHICAGO, 

1215  Marquette  Bldg. 
CLEVELAND, 

415  Cuyahoga  Bldg. ST.  LOUIS, 

817  Security  Bldg. 
SAN  FRANCISCO, 

32  First  Street. HAVANA, 
3 1  Calla  de  la  Amargura. 

Hi 

Q  ABCOCK  &  WILCOX  FORGED  STEEL  BOILERS  stand  alone  as  the  single  example 

r)  of  sectional  boilers  in  which  the  pressure  parts  are  made  of  F0RG1NGS.  All  other 

sectional  boilers  are  made  largely  of  CAST  METAL.  Most  of  them  have  the  headers, 

cross-boxes,  steam  nozzles,  manholes,  and  other  parts,  of  CAST  IRON.  Sometimes 

CAST  STEEL  is  used,  and  in  order  to  deceive  the  unwary,  it  has  become  a  fad  of  late 

to  call  cast  steel  by  some  fancy  name  in  which  the  inventive  genius  of  the  manufac- 

turer has  sought  a  title  that  will  sound  like  "  FORGED  STEEL."  But  the  new  name 

does  not  make  a  forging  out  of  a  casting,  though  a  mighty  effort  is  made  to  show  that 

it  does.    Forgings  cost  more  than  castings,  but  a  forging  made  up  from  a  good  Open 

rCROSS-BOX  PRESSED  FROM  SINGLE  SHEET  OPEN  HEARTH  STEEL. 



121 

Hearth  Steel  plate  won't  break  in  two  like  a  stove  cover. 
STEEL  FORG1NGS  are  better  adapted  for  Boiler  work 

than  any  CAST  METAL.  There  is  no  chance  for  argu- 

ment on  this  point. 

There  are  no  stay  bolts  in  a  BABCOCK  &  WILCOX 

Boiler.  No  large  flat  surfaces.  No  crooked  tubes.  Every 

inch  of  the  interior  can  be  inspected  and  thoroughly 

cleaned. 

Pretty  nearly  2,000,000  horse  power  have  been  sold, 

and  300,000  horse  power  a  year  are  now  being  sold.  They 

are  in  use  in  every  country  on  earth. 

About  500,000  horse  power  are  in  use  in  Electrical 

Work.  In  this  industry  alone  there  is  a  greater  amount  of 

Babcock  &  Wilcox  Boiler  horse  power  than  has  ever  been 

built  of  any  other  single  type  of  water  tube  boilers  for  all 

purposes. 

Three-quarters  of  all  the  water  tube  boilers  now  being 
forged  header,  so\d  the  world  over  are  Babcock  &  Wilcox  boilers. 

FORGED HAND  HOLE 

FITTINGS. 

Partial  List  of  BABCOCK  &  WILCOX  BOILERS  in  use  on  Electric  and  Cable  Railways. H.  P. 

West  End  St.  Ry.  Co.,  Boston,  Mass  n  orders  '89-'g8.  .19,000 
Lynn  &  Boston  R.R.  Co.,  Boston,  Mass  3  orders  '9i-'92..  4,000 
Newton  &  Boston  St.  Ry.  Co.,  Newtonville,  Mass.  .3  orders  '93-'97. .  1,027 
Philadelphia  Traction  Co.,  Phila..  Pa  4  orders  '93-'94.  .10,125 
Electric  Traction  Co.,  Philadelphia,  Pa  4  orders  '93-'94. .  6.750 
People's  Traction  Co  ,  Philadelphia,  Pa  1  order  '95. .  4,800 
Hestonville  &  Fairmount  Ry  ,  Phila.,  Pa  1  order  '94..  1,500 
Brooklyn  Heights  R.R  Co.,  Brooklyn,  N.  Y  6  orders  '9i-'93.  .16,500 
Atlantic  Avenue  R.R.  Co.,  Brooklyn,  N.  Y  3  orders  '92-'93..  3,000 
Nassau  Electric  R.  R.  Co.,  Brooklyn,  N.  Y  2  orders  '94-'98. .  4,500 
Metropolitan  Traction  Co.  New  York  9  orders  '94-'98.  .22,500 
Union  Railroad  Co.,  New  York  2  orders  '9i-'92..  1,500 
N.  Y.  &  Brooklyn  Bridge,  Brooklyn,  N.  Y  5  orders  '82-'g6. .  1,786 
Northwestern  Elevated  Ry.  Co.,  Chicago,  111   1  order  '96..  6,400 
Union  Elevated  R.  R.  Co.,  Chicago,  111  1  order '96..  6,400 Metropolitan  West  Side  Elevated  Railroad  Co.,  Chicago, 
111  2  orders '94-'95. .  4,100 

South  Side  Elevated  R.  R.,  Chicago,  111  1  order  '97..  3,200 
Consolidated  Traction  Co  ,  Pittsburgh,  Pa  1  order  '97..  4,500 
Pittsburgh  &  Birmingham  Traction  Co. ,  Pittsburgh. Pa.  1  order '90  .  1  000 
Metropolitan  St.  Ry.  Co.,  Kansas  City,  Mo  6  orders  '86  '96..  4,696 

Market  St.  Cable.  Ry.,San  Francisco,  Cal 

Crosstown  St.  Ry.  Co  ,  Buffalo,  N  Y   '->' Albany  Railway  Co  ,  Albany,  N.  Y   4 
Rochester  St.  Ry  Co.,  Rochester,  N.  Y.  ".'.'.', 7, 
Cincinnati  St.  Ry.  Co.,  Cincinnati,  O. . .".'.""' £ Columbus  St.  Ry.  Co.,  Columbus,  O.  ? 
Cleveland  City  Cable  Co  ,  Cleveland,  O. 
Denver  City  Cable  Ry.  Co.,  Denver,  Coi  - 
Cleveland  Elec.  Ry.  Co.,  Cleveland  ." 
St.  Joseph  Traction  &  Lighting  Co.,  St.'  Joseph" 
MO  

Detroit  Citizens'  St.  Ry.  Co.,  Detroit,  Mich Duluth  St.  Ry.  Co..  Duluth,  Minn  
Consolidated  Traction  Co.,  Jersey  City,  N.  'j ^ Union  Railroad  Co.,  Providence,  R.  I  \ 
Springfield  St.  Ry.  Co.,  Springfield,  Mass..' ; 
Portland  St.  Ry.  Co.,  Portland,  Me  '.' '  ') Washington  &  Georgetown  R.  R.  Washington,  D.  C 
Montreal  St.  Ry.  Co.,  Moutreal,  Canada  
Merrimac  Valley  St.  Ry.,  Lawrence,  Mass.  . .  .  .  .  . 

Sea  Shore  Elec.  Ry.  Co.,  Asbury  Park,  N.J.."""' 

 3  orders. orders  '90-'93. 
orders  '89-'96. orders  '9i--94. orders  '9o-'93. orders  '90-^3. 

. . .  1  order  '90. orders  '89-'9i . 
. . .  1  order  '98. orders  '89-'93. . 
.  .3  orders  '95. . orders  '90-"93, . 
orders  '93-'98. . orders  '92  '93. . 
orders  '94-'97. . 
orders  'gi-'gs. . 

 4  orders. . . . .  1  order  '96. , orders  '91-93. . 
orders  '92-96. . 

H.  P. 
.  2,208 

4.500 

1,500 

1,143 

3  300 

I,  807 

1,086 
2,686 

2,000 

1,040 

3.5°° 

i,3'2 

5  500 

2,000 1,500 

1,250 

1.923 

1,500 
896 

890 
Send  for  our  book,  "STEAM." 

The  Babcock  &  Wilcox  Co., 

29  Cortlandt  Street,      NEW  YORK  CITY. 
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4 
ahall... Vertical... 

Water  Tube 

Steam 

Boilers 

Not  Cheapest 

But-BEST. 

Used  by... 

Carnegie  Steel  Co. 

Illinois  Steel  Co. 

Pennsylvania  Steel  Co. 

Lorain  Steel  Co. 

Shenango  Valley  Steel  Co. 

National  Tube  Works. 

•■    ■  r----v-". 

Send  for  Free... 
Illustrated  Catalogue. CAHALL  SALES  DEPARTHENT,  Pittsburgh,  Pa 

 I 
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ahall... 

Horizontal 

Water  Tube 

Steam  Boilers. 

Brooklyn  Edison  Co. 

New  York  Sugar  Refining  Co. 

N.  Y.=Staten  Island  Electric  Co. 

Used  by... 

Brooklyn  Heights  Electric  Ry.  Co. 

Union  Traction  Co.  (Phila). 

Capitol  Traction  Co.  (Washington). 

Send  for  Free  Illustrated  Catalogue. 

Cahall  Sales  Department,  Pittsburgh,  Pa. 

t 

f*ffy>>  nfc%»>  nM%»>  /-)M%>>  OM%>>  OMf|»t 
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0\^G1*  20,000,000  pounds  of  water  evaporated  PER  HOUR 
^=^=  ...by... 

/ 

STIRLING  BOILERS 

in  operation  in  the  United  States,  Canada,  South  Amer- 

ica, Cuba,  Japan,  South  Africa  and  Great  Britain. 

THE  only  Boiler  on  the  market  eliminating  in  its  con- 
struction, all  cast  iron  and  flat  surfaces  under  pressure. 

Made  entirely  of  wrought  steel.  Removal  of  four  manholes 

gives  access  to  all  parts  of  interior. 

Safe,   Efficient,  Economical 

and  Durable. 

One  .  .  . 

Stirling 

Boiler 

Sells  another. 

If  some  of  the  largest  concerns  in  the  United  States 

use  Stirling  Boilers  with  profit  to  themselves,  as 

they  do, 

Why  don't  
you? 

THE  STIRLING  COMPANY, 

GENERAL  OFFICES: 

Pullman  Building,  Chicago. 

BRANCHES  IN  ALL  PRINCIPAL 
CITIES. 

Write  for  our  Pamphlet  comparing  the  Bent  Tube  vs.  the 
Straight  Tube  in  Water-Tube  Boilers. 
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THE  TRUE  COST  OF  A  STEAM  BOILER 

Is  its  original  cost,  plus  the  annual  repairs.   If  these  repairs  amount  to  less 
than  a  half  cent  per  Horse  Power  per  annum,  should  you  not  take  this  into 
your  calculations  in  comparing  prices  of  different  boilers?   Below  is  the 
letter  of  a  Boiler  Maker  who  has  repaired  some  of  our  boilers  in  Cuba,  where 
the  water  is  very  bad.   Read  what  he  says  and  remember  it  when  you  wish 
to  add  to  or  reform  your  steam  plant. 

O.  B.  STTLLMAN,  Esq.,  Cienfuegos,  Cuba,  April  20.  1897. 
Agent  Hazelton  Boiler  Co.,  58  William  St.,  New  Yor  k. 

Dear  Sir: — This  is  to  certify  that  seven  years  ago  I  erected  four  Porcupine  Boilers  of  300  H.  P.  each  on  Central 
Soledad,  and  they  have  worked  up  to  date  without  any  repairs,  not  more  than  ten  tubes  being  replaced. 

As  I  have  done  all  the  repairs  to  Boilers  on  this  Estate  since  it  began.  I  can  speak  with  certainty  when  I  say  that  1  In- 
total  cost  of  repairs  on  these  1,'200  H.  P.  of  boilersjias  not  exceeded  §25.00  in  seven  years. 

Very  truly  yours,  Daniel  McCartex. 

:<§) 

THE 

BEST 

OF 

ALL 

Hig
h- 

(•
 

(•
 

|  Pressure 

'  Water- 

Tube 

BOILERS. 

Single 

Boilers 

OR 

Compact 

Batteries, 

Great  Saving  of 

Fuel  and  Floor 

Space, 
A  High-Class 

Boiler  with  anUn- 

equaled  Record, 

450  H.P.  Hazelton  or  Porcupine  Boilers 
in  Electric  Department  of  North  Adams  Gas  Light  Company,  North  Adams,  Mass. 

RECENT  INSTALLATIONS  OF  HAZELTON  BOILERS  IN  ELECTRIC  PLANTS. 

Rochester  Gas  &  Electric  Co.,  Rochester,  N.  Y.— 500  H.  P.   (10th  order.) 
The  Brookline  Gas  Light  Co.,  Allston,  Mass.— 750  H.  P. 
The  Morris  County  Electric  Co.,  Morristown,  N.  J.— 500  H.  P. 
The  South  Middlesex  Street  Railway  Co.,  South  Framingham,  Mass.— 300  H.  P.   (2d  order. 

Besides  recent  orders  for  over  3000  H.  P.  for  prominent  plants  in  other  industries. 

THE  HAZELTON  BOILE
R  CO,, BU,LDERS  OF  STA

CKS ,TANKS  AND SOLE  PROPRIETORS  AND  MANUFACTURERS. 

General  Office,  716  East  Thirteenth  Street,  NEW  YORK,  U.  S.  A. 

i)     MISCELLANEOUS  METAL  WORK. 

CABLE   ADDRESS.      PAILA,"  NEW  YORK. 
TELE.   "1229     EIGHTEENTH   STREET,"  NEW  YORK. 
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SELLING  AGENTS: 

?%Cl!ff5LVnEWY0BK| 

feV  HELIQS- 
A  Textbook  of 

Modern  Boiler  Practice  FREE. 

nOrpn  (.Systeniof^rcanttiearing 

D)I  LK  fYaciftjni'Red  fcrffeater 
V  *  and  Pifrificr. 

Applicable  to  old  or  new  Pomr  Plants 
For  advantages  send  for  pamphlets. 

NEW  YORK.        main  o^f'CE  &  WORKS  CHICAGO. *»e«tf«t4  Warren  Webster  &Co.  ̂ "»*>*m» 
BOSTON.    ...r.MnfNN|   ...  PHILADELPHIA. CTTrraiontent-        wnutn.n*  IIOWMnptaiGireidBI'dj 

SH2 
CAMDEN,  N.J. 

X 

THOUSANDS  IN   USE  AND  GIVING  ENTIRE  SATISFACTION.     IF  YOU  ARE  INTERESTED  IN  HIGH-GRADE  PUMPS  AND 
PUMPING  MACHINERY  WRITE  TO  US  FOR  CATALOGUE,  DRAWINGS,  ESTIMATES,  ETC. 

Offices  at THE 
NEW  YORK. 
PHILADELPHIA. 
BOSTON. 
BALTIMORE. 
PITTSBURGH. 
CHICAGO. 
DENVER. 
KANSAS  CITY. 
SAN  FRANCISCO. 

STEAM 

PUMP 

WORKS, 

BUFFALO,  N.  Y.,  U.  S.  A. 

Foreign  Agencies  : 

GREAT  BRITAIN. 

GERMANY. FRANCE. 

CHINA. 

JAPAN. 
SOUTH  AFRICA. 

WE  MANUFACTURE  PUMPS  FOR  ALL  PURPOSES,  AND  OF  ALL  STYLES,  SIZES  AND  CAPACITIES.  WRITE  TO  ANY  OF 
OUR  REPRESENTATIVES,  OR  CORRESPOND  WITH  US  DIRECT,  AND  WE  WILL  GIVE  YOU  ANY  INFORMATION  DESIRED. 

♦ 

American  Stokers 

are  adapted  for  all  heat  producing  purposes. 
Furnace    work,   heating,   puddling,  roasting, 
baking  and  drying. 

A  guarantee  goes  with  every  Stoker. 

We  guarantee  to  prevent  smoke,  to  burn  any  grade 
or  quality  of  soft  coal  with  highest  efficiency,  to  overcome  difficulties 
existing  by  reason  of  insufficient  natural  draft,  to  save  money  in  many  ways 

J£T££%2.     American  Stoker  eo„  new  VorR. 

Write  us,  stating  your 
conditions.    Our  engineering 
advice  costs  you  nothing. 
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DON'T  BE  MISLED 

into  assuming  because  Henry  R.  Worthington 
are  known  here  and  in  Europe  as  the  largest 
manufacturers  of  steam  pumping  machinery  in 

the  world,  they  are  not  equally  equipped  for  building  electrically-driven  pumps.  The  fact  is  that  their 
electric  pumping  department  is  of  great  and  growing  importance,  commanding  the  services  of  special  ex- 

perts and  employing  several  hundred  operatives.  Plans,  specifications  and  prices  covering  any  kind  of 
electric  pumping  can  be  had  of  them  on  application.  You  will  be  suited  unless  you  are  looking  for  a 
cheap  machine,  regardless  of  its  quality. 

HENRY  R.  WORTHINGTON, NEW  YORK. 

Gbere  is  Only  ©ne 

flfcaoneeia  Sectional  Covering, 

'Containing  85%  Carb.  flDaonesia." 
Specify  "  k.  &  m."  magnesia,  or  as  above. 13  TERRACE, 

BUFFALO. IRobert  a.  Ikcasbc^ 
83  WARREN  ST. 
NEW  YORK 

GILBERT  HODGES. EPHRAIM  HARRINGTON. 

HODGES  *  HARRINGTON, 

Consulting  Engineers. 

Power  Plants  Installed.  Track  and  Line  Work  Inspected. 
Examinations,  Appraisals  and  Advisory  Reports. 

60  STATE  STREET,  BOSTON,  MASS. 

« 

The 

*v 

4 

BULKLEY 

" Injector  " 

CONDENSER 

Write  for  pam- 

phlet "  A,"  and 
give  size  of  your 
Engines,  Pumps, 

pipes,  etc.,  also 
the  nature  and 
volume  of  water 

supply. 

This  Condenser 

requires    no  air 

pump,  but  forms 

a  superior  vacu- 
um by  the  action 

of  the  exhaust 
steam  and  con- 

densing water. 
We  also  make 

an  Air  Pump  Con- 
denser of  im- 

proved design. 

|  HENRY  W.  BULKLEY, 
S  Sole  Hanufacturer.  J  45  Broadway,  NEW  YORK. 

A    IMECW  BOOK 

STREET   RAILWAY  ROADBED, 
By  M.  D.  Pratt  and  C.  A.  Alden. 

PRICE,  $7.00. 
STREET  RAILWAY  PUBLISHING  CP.,   ■    ■  26  Cortlaadt  St.,  New  York. 

BY  SlflPLY  TOUCHING  A  BUTTON  YOU  CAN 

STOP  YOUR  ENGINE; 

CLOSE  ANY  VALVE  IN  YOUR  STEAM  PIPE; 
STOP  A  WATER  WHEEL; 

THROW  OUT  A  FRICTION  CLUTCH  ; 
STOP  A  OAS  OR  OIL  ENGINE  ; 
STOP  ANYTHING  CONTROLLED  BY  VALVE  OR  LEVER; 

RUN  AWAY 

SHOULD  YOUR 
ENGINE  START 

TO  RACE  OR 

The  Monarch  Speed  Limit 

Stops  it  Automatically. 

Simple  Machines  Without  Complications. 

No  Fly-Wheel  Accidents. 
No  Burned  Out  Armatures  or  Field  Magnets, 

No  Wholesale  Blowing  of  Fuses. 
No  Loss  of  Life  or  Injury  in  Moving  Machinery. 

No  Loss  in  Accident  Suits  due  to  lack  of  Proper  Precautions. 

THE  MONARCH  MFG.  CO., 

39  Cortlandt  St.,  NEW  YORK. 

For  New  England  States  address  Waterbury,  Conn. 
Write  for  Illustrated  Catalogue  and  Particulars. 
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Hoppe
SpT" 

Feed-Water  1   UFlllCr  S 

Guaranteed  to  Keep  Boilers1  Clean 

Using  any  kind  or  water.    Fitted  with  trough  shaped  pans, 
made  from  hard_sheet  steel.    Easily  cleaned. 

New  Catalogue  FREE. 

EXHAUST  STEAM  ££ED=WATER 

Feed-Water  Heater. 

Heat  feed-water  boiling  hot  without  back  pressure.    Have  efficient  oil  eliminator  and  automatic  feed-water  regulator 

The  Hoppes  Mfg.  Co.,,^^^  SPRINGFIELD, 0 
Kastern  Office,  701^  Girard  Building,  Philadelphia. 
Western  Office.  512  Security  Building-,  St.  Louis. 

LINK 

%  CARRIER 

Its  Rigid  Buckets,  Self-Oiling  Wheels,  Auto= 
matic  Feed,  Self=Moving  Discharger  and 
Equalizing  Gears — 

DESCRIBED  IN 
CARRIER  BOOKLET. 

Klevators-Conveyors, 

Power  Transmissions, 

ron  and  Steel  Structural  Work* 

LINK-BELT  ENGINEERING  CO. 

NICETOWN,  PHI  LA.         49  DEY  ST.,  N.Y. 
(CHICAGO— LINK=BELT  MACHINERY  CO.) 

POWER  HOUSES  equipped  with  COAL  and  ASHES  HANDLING  MACHINERY. 
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GENERAL  view  of  the  Huut  Coal  Handling  plant,  showing  steain  shovel,  elevator,  cable  railway  and  conveyor,  at  the  Fifty-second  Street Station  of  the  Brooklyn  Heights  Railway  Company. 
This  plant  takes  coal  from  the  vessels  which  come  at  irregular  times,  stores  it  in  a  6000-ton  pocket,  800  feet  distant,  takes  it  from  the 

pocket  and  delivers  it  continuously,  day  and  night,  to  the  front  of  the  boilers  for  a  total  cost  including  the  interest  on  the  investment  of  less  than 
3'/2  cents  per  ton . 

THE  interior  view  of  the  Metropolitan  Street  Railway Company  (Kansas  City,  Mo.)  boiler  room  here  illus- trated shows  the  Hunt  Noiseless  Conveyor,  and 
the  arrangement  of  chutes  for  spouting  coal  direct  to 

the  automatic  stokers.  The  conveyor,  after  delivering  the 
coal  to  the  storage  bins,  which  are  located  over  the  furnaces, 
passes  underneath  the  boilers  receives  the  ashes  and  trans- 

ports them  to  a  tank  from  which  they  are  readily  removed. 
These  are  only  two  of  the  many  great  coal  hand- 
ling plants  we  have  built,  and  our  catalogues  describe.  We have  been  in  this  special  line  of  business  since  1872  (26 

years)  and  our  Coal  Handling  Machinery  is  in  use  in  almost 
every  port  in  America  and  in  almost  every  country  in  the 
world.  We  have  ample  shops  and  capital,  and  manufacture 
our  own  machinery,  thus  we  have  control  over  both  the 
quality  and  workmanship  that  otherwise  we  could  not  have. 

Our  customers  are  entirely  those  who  use  and  wear  out 
the  article  they  purchase;  consequently,  quality  takes  pre- 

cedence of  cost  with  them.  Having  no  trade  with  middle- 
men, and  paying  no  commissions,  there  is  no  temptation  to 

reduce  the  quality  of  articles  to  compete  with  those  who seek  that  class  of  business. 
We  build  "Industrial"  Cable  and  "Automatic"  Rail- 

ways— Steam  and  Electric  Hoisting  Engines— Hunt  Noise- 
less Gravity  Conveyor  that  carries  the  coal  or  other  materi- al in  any  direction  without  shock,  breakage  or  violence, 

and  has  every  bearing  arranged  to  be  kept  thoroughly  lubri- cated and  the  whole  machine  as  durable  as  an  ordinary machine  tool. 
The  cast  iron  boiler  room  floor  or  pavement  plates  made 

to  correspond  with  our  "Industrial"  Railway  plate  track both  in  size  and  in  surface  finish,  are  13  inches  square  and 
when  bedded  in  cement  make  the  best  boiler  room  floor  in 
use.  They  are  so  small  that  they  do  not  get  loose  ;  so  heavy 
that  slice  bars  dropped  on  them  do  not  break  them.  The 
rough  top  gives  an  excellent  foothold  for  firemen,  and  the form  of  the  groove  for  the  track  and  the  top  permits  ashes 
and  dust  to  be  readily  swept  out. 

m 

CAST  IRON  BOILER  ROOM  FLOOR  WITH  INDUSTRIAL  RAILS  CAST  IN. 

WE  shall  be  glad  to  receive  plans  and  descriptions  of  proposed  plants  from  parties  desiring  to  make  improvements, 
to  which  it  will  give  ns  pleasure  to  reply,  furnishing  such  information  as  it  is  in  our  power  to  do.     Address  the 

works  direct. 

G.  W.  HUNT  GOMPANY, 

BL.M  STREET, 

8TATBN  IN.  Y. 
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THE  EDWARD  P.  ALLIS 

COHPANY, 

MILWAUKEE,  WIS.,  U.  5.  A. 

SOLE  BUILDERS  OF 

REYNOLDS  CORLISS  ENGINES. 

SIMPLE. 

COMPOUND. 

TRIPLE  EXPANSION. 

Our  Engines  are  Driving  Street  Railways  in 

LONDON,  ENG. NEW  YORK  CITY. 

MIDDLESBOROUGH,  ENG. BROOKLYN. 

SHEFFIELD,  ENG. WASHINGTON. 

DUBLIN,  IRELAND. BALTIMORE. 

BARCELONA,  SPAIN. MEMPHIS. 

MADRID,  SPAIN. KANSAS  CITY. 

BOSTON. 
JERSEY  CITY. 

PORTLAND,  ME. ST.  LOUIS. 

PROVIDENCE. NEW  HAVEN. 

CLEVELAND. NEW  ORLEANS. 

ALBANY. LOS  ANGELES. 

NEWARK. MINNEAPOLIS. 

CHICAGO. DENVER. 

PHILADELPHIA. DULUTH. 
DETROIT. OMAHA. 

ST.  PAUL. LA  CROSSE. 

MILWAUKEE. COUNCIL  BLUFFS 

We  solicit  Correspondence  from  Managers  of  Rlectric  Railways. 
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THE  EDWARD  P.  ALLIS  COMPANY 

MILWAUKEE,  WIS.: V.  SS!A. 
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POWER  HOUSE  OF  THE  DE  I  ROIT  RAILWAY,  DETROIT,  MICH. 

POWER  HOUSE  OF  THE  METROPOLITAN  WEST  SIDE  ELEVATED  RAILROAD,  CHICAGO,  ILL. 

Write  for  our  Illustrated  Engine  Catalogue. 
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The  C.  &  G.  COOPER  CO., 

WIT.  VERNON,  OHIO. 

Builders  of 

Corliss 

Compound 

Condensing  and 

high  Pressure 

Established  1833. 

Engines 

Over  50,000  H.P.  Operating  Electric  Railways 

i 

"y^TE  make  a  specialty  of  Direct  Coupled  Work  and  of equipping  the  largest  Power  Plants.  Engines  of  150 

to  2500  H.P.  for  direct=connected  Generators.  Simple  or 

Compound.  Particular  attention  given  to  the  Export  Trade. 

Write  for  specifications  and  estimates. 

ADDRESS    AS  ABOVE. 
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Mcintosh,  seymour  &  co., 

3200  HORSE-POWER  DOUBLE  TANDEM-COMPOUND  ENGINE,  ARRANGED  HOR  DIRECT-DRIVEN  MULTIPHASE  GENERATOR. 

375  HORSE-POWER  VERTICAL  TRIPLE-EXPANSION  ENGINE,  WITH  FLEXIBLE  INSULATED  COUPLING  FOR  DRIVING  A  THREE-PHASE ELECTRIC  GENERATOR.    SPEED,  180  REVOLUTIONS. 

Simple,       Compound,       I  Horizontal,  I  Tandem,  |  Belted,  Direot-Goupled 
Triple,        Expansion,  I  Vertical,  I  Gross.  to  Dynamo  or  Shaft. 

SPECIAL   ENGINES    TO   MEET  REQUIREMENTS. 
NEW  YORK:  I  SAN  FRANCISCO :  I  BOSTON: 

MclNTOSH,  SEYMOUR  &  CO.,  1011  Havemeyer  Building.     I     C.  C.  MOORE  &  CO.,  32  First  Street.      I     J.  A.  GRANT  &  CO.,  8  Oliver  Street. 
European  Representative,  R.  W.  BLACKWELL,  39  Victoria  Street,  London,  S.W. 
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AUTOHATIC  ENGINES, 

Medium  and  High  Speed, 

Single  Cylinder, 
Tandem  Compound, 
Cross  Compound, 

Triple  Expansion, 
Horizontal  and  Vertical. 

From  20  H.  P.  to  1000  H.  P. 

For  ELECTRIC  LIGHTING,  ELECTRIC  RAILWAYS,  ELECTRIC 
niNING,  Etc. 

Hanufactured  by  .. 

THE  BALL  ENGINE  CO. 

ERIE,  PENNA.,  U.  S.  A. 

BATES-CORLISS BATES  WPIHE  CO 
JOLIET,  ILL. 

SOliE  MANUFACTURERS. 

SIMPLE  AND  COMPOUND. 

The  only  Liberating  Valve  Gear  without  Springs 
or  Hook  Block.  All  joints  have  Wrist  Pin 
Bearings. 

jfi    &    AGENGIES  j*  & 
KEATING  IMP.  &riACH.  CO.,  Dallas,  Tex. 

ENGLISH  SUPPLY  &  ENG.  CO.,  Kansas  City,  Mo. 
SniTH=COURTNEY  CO.,  Richmond,  Va. 

H.  M.  SCIPLE  &  CO.,  Third  and  Arch  Sts.,  Philadelphia,  Pa. 

HAMILTON  CORLISS  ENGINES. 

Over  1,200 

*  in  » 

Daily  Use. 

Owr  200 
•  in  * 

Street  Railway 

Service. 

FOLLOWING  ARE  A  FEW  OF  THE  PRINCIPAL  LINES  HAVING  OUR  ENGINES  IN  USE  : 

Denver  Tramway  Co.,  Denver,  Col.  Consolidated  Street  Railway  Co.,  Cincinnati,  O. 
Pittsburgh  &  Birmingham  Traction  Co.,  Pittsburgh,  Pa.  Naumkeag  Street  Railway  Co.,  Salem,  Mass. 
Missouri  R.  R.  Co.,  St.  Louis,  Mo.  Wichita  Electric  R.  R.  Co.,  Wichita,  Kans. 
St.  Louis  &  Suburban  R.  R.  Co.,  St.  Louis,  Mo.  City  Electric  Railway  Co.,  Little  Rock,  Ark. 
Union  Depot  R.  R.  Co.,  St.  Louis,  Mo.  Quincy  Horse  Railway  &  Carrying  Co.,  Quincy,  111. Toledo  Consolidated  Street  Railway  Co.,  Toledo,  O. 

The  Hooven,  Owens  &  Rentschler  Co., 

•   •   •  LTON,   O.   •  •  • 
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I  THE  LANE  &   BODLEY  CO.,    CINCINNATI,  OHIO. 

CORLISS 

ENGINES, 

SIMPLE  AND  COMPOUND. 

o ',) 

8 
0<>O<K><K><><>CK>O  OOOO  C-O  CKK>0<>0<>00(K><X><>0<><KK>0^  OOw 

Heavy  Duty  Engines with  Double  Eccentric  Valve  Oear 
and  Emergency  Valve. 

COMPLETE. 
POWER  EQUIPMENTS  § 

JO  O  O-  0O<KKKK>0<KKKK><><>0O<KKKTO(>O<>C  OOOOOOOOQ 

ROBT.  WETHERILL  &  COMPANY. 

Electric 

and 

Cable 

Railway 

Power 

Machinery* 

Corliss 

Engines* 
Berry 

Boilers* 

OFFIC6  D    WORKS.    CH9ST6R,  PH 

Providence  Steam  Engine  Company, 

Providence,  R.  I.,  U.  S.  A. 

Plant,  Union  Railroad  Co.,  Providence,  R.  I.    5000  H.P. 

SOLE  BUILDERS  OF  THE 

Improved  Greene  Engine. 

This  Engine  is  especially  fitted  for  all  cases 
where  there  are  great  fluctuations  of 

power,   and    has   therefore  been 
adopted  by  a  majority  of  the 

leading  street  railways. 

A    FEW  CUSTOMERS. 

Union  Railroad  Co  ,  Providence,  R.  1  5000  H.P 
Pennsylvania  Heat,  Light  &  Power  Co. ,  Philadelphia,  Pa .  ...3000  " 
United  Traction  Co.,  Pittsburgh.  Pa  3000  " 
West  Chicago  Street  Railway  Co.,  Chicago,  111  2400  " 
N.  Y.,  N.  H.  &  H.  R.  R  ,  Naiitasket  Beach.  Mass  ifioo  " 
Metropolitan  Railroad  Co  ,  Washington,  D  C  1500  44 
Second  Avenue  Traction  Co  ,  Pittsburgh,  Pa  1500  " 
Pittsburgh  &  West  End  Pass.  Ry.  Co.,  Pittsburgh,  Pa  1500  " 
Stamford  Street  Railway  Co  ,  Stamford,  Conn  1400  " 
Holyoke  Street  Railway  Co.,  Holyoke,  Mass   1200  '' 
Richmond  Railway  and  ElectricCo  ,  Richmond,  Va  1100  14 
West  End  Street  Railway  Co.,  Boston,  Mass   ...1050  44 
Troy  and  Lansiugburg  Railroad  Co.,  Troy,  N.  Y  1050  44 
New  London  Street  Railway  Co.,  New  London,  Conn  1000  44 

Suburban  Street  Railway  Co.,  Chicago,  111  
Worcester  and  Marlboro  Street  Railway  Co.,  Northboro,  Mass. 
Newport  and  Fall  River  Street  Ry.  Co  ,  Portsmouth.  R.  I,  
Washington,  Alexandria  &  Mount  Vernon  Electric  Railway 

Co.,  Washington,  D.  C  
Hampton  &  Old  Point  Comfort  Railway  Co.,  Hamptou,  Va  
Port  Chester  Street  Railway  Co.,  Port  Chester.  N.  Y  
Brockton,  Bridgewater  &  Taunton  Street  Railway  Co.,  Bridge- water,  Mass  
Hammond,  Whiting  &  East  Chicago  Electric  Railway  Co., Hammond,  Ind     
Bridgeport  Traction  Co  ,  Bridgeport,  Conn  
Lyuu  Belt  Line  Street  Railroad  Co.,  Lynn,  Mass  

900  H.P. 

850  44 

S50  •• 

325 

300 

200 

2§?  We  can  likewise  accomplish  the  closest  possible  REGULATION,  as  is  shown  by  the  long  list 
of  electric  lighting  stations  equipped  with  the  Improved  Greene  Engine.    Full  particulars  on  request. 
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HEAVY  DUTY  <*  <*  <* 

<*  ST.  LOUIS  CORLISS 

HEAVY  DUTY 

"St.  Louis  Corliss" 

ENGINES  — 

Street  Railway  Service. 

Manufactured  by 

ST.  LOUIS  IRON  &  MACHINE  WORKS, 

ST.  LOUIS,  MO. 

SEND  FOE.  CATiLOCTE. 

RUSSELL  &  CO., 

Massillon,  Ohio,  U.  S.  A. 

BUILDERS  OF- 

ENGINES 

Of  the  Single  and  Four SIMPLE  Valve  Pattern 

AND  COMPOUND.  Vcllvc  t~«t
LLcrii 

ELECTRIC  RAILWAY  WORK  A  SPECIALTY 
Belted  and  Direct  Connected. 

PHOENIX  IRON  WORKS  CO 

-  MERDVILLE,    PH.  — 

15  Cortlandt  Street,  New  York. 

19  Pearl  Street,  Boston,  Mass. 
1105  The  Rookery,  Chicago,  111. 

51  Schmidt  Building,  Pittsburg,  Pa. 
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Souitiwark  Foundry  &  Ulacfiine  60., 

PHILHDELPHIH,  PH. 

soli;  makers  of  the 

PORTER-ALLEN  AUTOMATIC  ENGINE 

PORTER-ALLEN  ENGINES  DRIVING  CENTRIFUGAL  PUMPS. 

FEATURES  OF  THIS  ENGINE. 

Simplicity  of  Design.  Highest  Economy  of  Steam. 
Close  Regulation  of  Speed.      Minimum  Floor  Space. 

ALSO  BUILDERS  OF 

Blowing  and  Reversing  Engines,  Water  Works  Pumping  Engines, 

Centrifugal  Pumps,  Weiss  Counter-Current  Condensers. 
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THE 
AND FILER 

STOWELL  CO. 

MILWAUKEE,  WIS. 

THE 

BUILDERS  OF 

HEAVY  DUTY CORLISS 

ENGINES, 

SIMPLE  AND  COMPOUND. 

CATALOGUE,  CONTAINING  VALUABLE  ENGINEER- 
ING INFORMATION,  SENT  ON  APPLICATION. 

!   Gorliss  Steam  Engine  Go.,  j 
♦  PROVIDEFNGB, 

♦ 
♦ 
♦ 

♦ 
♦ 

► 

♦ 

-  I
 

Cross  Compound  Engine  ( 2300  H.  P. ),  Direct  Connected.    One  of  three  as  built  by  Corliss  Steam  Engine  Co.,  for  the  + 
West  Chicago  St.  Railway  Co.  (Loop  Station)  Chicago,  111.  ^ 

This  Company  Manufactures  Corliss  Engines  in  different  types,  which  are  generally  and  successfully  used  for  % 
j     Hanufacturing  and  Electric  Power.    Also  builders  of  Corliss  Patent  Vertical  Tubular  Water  Leg  Boilers,  especially  £ 

adapted  for  compound  and  triple  expansion  engines  requiring  superheated  steam  and  at  a  very  high  pressure.  < 
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THE  BALL  &  WOOD  CO., 

120  LIBERTY  STREET,  NEW  YORK, 

BUILDERS  OF   INTERMEDIATE  SPEED 

Simple  or  ̂ ET  l^f  T  l^f  XT"  GL  Vertical  or 
Compound    MZ+  J  m  VJT 1  J  m  XL*  Horizontal 

Condensing  or  Non  Condensing,  for  Belted  or  Direct  Connected  Units. 

600  H.  P.  BALL  &  WOOD  VERTICAL  ENGINE. 

These  engines  are  as  simple,  as  heavy  and  as  substantial  as  they  look.  The  valves 

controlled  by  our  governor  permit  a  speed  which  especially  adapts  the  Ball  &  Wood  Engines 

for  railway,  power  and  lighting  service.  Under  actual  working  conditions  they  are  outranking 
the  Corliss  in 

REGULA  TION— ECONOMY— EFFICIENCY. 
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THE  BALL  &  WOOD  CO., 

BUILDERS  OF 

Gorliss  Engines 

with  a  number  of  important  improvements  tending  to  perfect  the 

regulation,  increase  the  steam  efficiency,  and  bring 

about  greater  economy  in  all  respects. 

HORIZONTAL  TANDEM  COMPOUND  CORLISS  ENGINE. 

Special  Features. 

J.  Valves  multiported  on  both  steam  and  exhaust,  insuring  quick  and  full 

admission  of  steam  into  the  cylinder  and  prompt  release. 

2.  Ball  &  Wood  inertia  governors  connected  to  independent  wrist  plate  operating 
admission  valves. 

3.  Exhaust  valves  worked  by  a  second  wrist  plate  actuated  by  an  adjustable 

eccentric. 

4.  By  means  of  this  independent  eccentric  any  desired  adjustment  is  obtain- 
able. 

5.  Ball  &  Wood  Oiling  System. 

120  Liberty  Street,    New  York. 
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FRANK  M.PIERCE  ENGINEERING  CO. 

26  Cortlandt  St.,  New  York. 

CONTRACTING  ENGINEERS. 

POWER  PLANTS  DESIGNED   AND  INSTALLED  COMPLETE. 

ELECTRIC  RAILWAYS  FINANCED,  BUILT  AND  EQUIPPED. 

HIGH-GRADE    ENGINES   AND  BOILERS 
For  Electric  and  Manufacturing  Plants. 

Engines  from  3  b.p.  to  3,000  h.  p.   Simple  and  Compound.  Vertical  and  Horizontal, 
High,  Medium  and  Slow  Speeds. 

RICE-SARGENT  ENGINE. 

NeW  FcZltUtGS  i   /"Inertia"  Shaft  Governor.  Steam  Actuated  Dash  Pots. 'Gridiron  and  Corliss  Valve  Combination.    Automatic  Lubrication. 

WE  CHALLENGE  COMPETITION Economy,  Efficiency,  Perfection  in  Design  and  Workmanship. 

Buckeye  Engine  Company, 

SMLEM,     -  OHIO. 

HORIZONTAL  AND  VERTICAL  ENGINES 

SIHPLE,  COHPOUND  AND  riULTIPLE  CYLINDER, 

CONDENSING  AND  NON=CONDENSING, 

For    Direct    Connecting    to    Generators    for    Electric    Railway  U/ork. 

 CATALOGUES  UPON  APPLICATION.  

THE  NEW  "BRO
WN." 

C.  H.  Brown  &  Co., 

16  Main  St.,  Fitchburg,  Mass. 

Exclusive  Manufacturers. 

Simple,  Condensing  and  Compound. 

Heavy  Patterns  for  Electric  43*— 

Street  Railway  Work. 

Equal  to  the  Best  in  Economy,  Durability  and  Close  Regulation. 
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THE  MURRAY  IRON  WORKS  CO. 

BURLINGTON,  IOWA 

Corliss  Engines 

Simple  and  Compound 

Condensing  and  Non=Condensing 

Belted  and  Direct=Connected 

COMPOUND,  CONDENSING  CORLISS  ENGINE,  CONNECTED  DIRECTLY  WITH  A  RAILWAY  GENERATOR 

These  Engines  are  built  from  new  patterns.  They  are  not  old  fashioned  nor  of  conventional  design, 

but  they  embody  the  latest  ideas  in  mechanical  engineering,  They  excel  in  regulation,  economy  and 

efficiency,  and  the  World's  Fair  diploma  awarded  them  contains  these  among  other  words  of  high  praise. 

ALSO  MANUFACTURERS 

Tubular  2^  Internally  Fired  Boilers 

COMPLETE  STEAM  PLANTS 

Send  for  our  White  Book 
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Crosby  Steam  Appliances. 
RECORDING  GAGE 

Will  record  accurately  any  pressure 
or  vacuum  that  it  is  possible  to  main- 

tain in  any  receptacle  or  generator. 

Crosby 

Spring-Seat 
Globe  and  Angle  Valyes 

WITH  RENEWABLE  WORKING  PARTS. 
Guaranteed  not  to  leak  at  highest 

pressures  made. 
Plain  or  Yoke  Top. Brass  or  Iron. 

Crosby  Steam  Engine  Indicator 
IS  FAMOUS  THE  "WORLD  OVER  FOR  ITS 

ACCURACY. 
Perfect  in  Design.  Faultless  in  Workmanship, 

Branden  Pump  Valve. 
Kubber  with  Wire  Coil  Insertion. 

THIS  IS  THE  VALVE  YOU  WANT. 
Will  outlast  several  ordinary  rubber  valves. 

Sole  manufacturers  also  of 

Crosby  Pop  Safety  Valves,  Water  Relief  Valves,  Water 
Gages,  Lubricators,  Pressure  and  Vacuum  Cages, 

Feed  Water  Regulators,  Etc.,  Etc. 

CROSBY  STEAM  GAGE  &  VALVE  CO. 
STOR  ES *  i 

93-97  Oliver  St.,     78  John  St.,  '  21-23  W.  Lako  St.,    OFFICE  and  WORKS: BOSTON.         NEW  YORK.  CHICAGO.  BOSTON,  MASS 

LONDON,  ENGLAND.  ' 
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AN  OPEN  HEATER  IN 

A  CONDENSING  PLANT? 

Yes;  put  in  a  COCHRANE  FEED- WATER 
HEATER  AND  PURIFIER  and  your  air 

pumps,  service  and  boiler  feed  pumps  will, 

using  steam,  prove  more  economical  than  your 

best  condensing-  engine.  Same  time,  it's  better 

to  feed  your  boilers  water  at  200°  or  over  than 
at  120°  or  150°,  on  account  of  eliminating 
expansion  and  contraction  strains,  and  of 

gaining  quicker  circulation;  and  because  with 

a  "  Cochrane  "  you  can  really  purify  your  feed 
supply. 

Harrison 

Safety  Boiler  Ulorks 

PHILADELPHIA 

PA. 
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ECHANICAL  DRAFT 
FORCED  OR  INDUCED 

Plants  of  all  Sizes  Designed  and  Installed. 

Sturtevam  System 
of  HOT  BLAST  HEATING 

For  STREET  RAILWAY  CAR  BARNS, 
Machine  and  Repair  Shops. 

flUTOPTIG  STEAM  EJiGIJlES 
Vertical  and  Horizontal, 

New  Designs,  Patterns  and  Sizes, 
From  5  to  250  Horse  Power. 

Electric  MotorsimGenerators 
Belted  or  Direct  Connected. 

From  1  to  lOO  KW. 

HOI.YOKE  STREET  RAILWAY  CO., 
Holyoke,  Mass.,  Jan.  7,  1898. 

Speaking  from  our  experience  with  mechanical  draft,  it  is  time  for  a  grand 
change  all  around  from  costly  great  chimneys,  to  what  we  find  to  be  a  more  economical 
and  better  way— that  of  the  fan  process  of  furnishing  precisely  the  amount  of  draft 
required  at  all  times  and  during  all  kinds  of  weather.  The  theory  of  mechanical 
draft  is  correct,  and  what  is  better,  the  practical  use  of  it  is  correct  and  saving  in 
expense.  Yours  truly, 

Wm.  S.  Loomis,  Pres.  and  Gen.  Mgr. 

Electric  and  Steam  Fans, 
Steam  Exhaust  Heads,  Steam  Traps, 
Blacksmith  Forges,  and  Wood  Working 
Refuse  Dust  Collecting  Systems.  ..  .. 

B.  F.  STURTEVAIMT  CO. 

Works:  BOSTON,  MASS. 

W'ARKEOOMS  < 34  Oliver  Street,  Boston,  Mass. 
131  Liberty  St.,  New  York,  N.  Y. 
16  So.  Canal  St.,  Chicago,  111. 

135  N.  Third  St.,  Philadelphia,  Pa. 
75  Queen  Victoria  St.,  London,  K.C.,  Eng. 
21  West  Nile  St.,  Glaigow,  Scotland. 

4  Neue  Promenade,  Berlin,  Germany. 
2  Kungsholmstorg,  Stockholm,  Sweden. 
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CRANE  COMPANY, 

-CHICRC  O.-^ 

MANUFACTURERS  OF 

VALVES,  FITTINGS  and  PIPE 

FOR  STEAM,  WATER  AND  AIR. 

THE  LARGEST  ESTABLISHMENT  OF  THE  KIND  IN  THE  WORLD 

We  make  a  specialty  of  complete  piping  systems,  cut,  fit  ted  and  tested, 

ready  to  bolt  together. 

Catalogues  sent  free  upon  application  to  the  head  office  in  Chicago,  or  to 

Crane  Company,  New   York,  Philadelphia,  Kansas   City,  San   Francisco,  Los 

Angeles,  Portland,  Ore.;  Crane-Churchill  Co.,  Omaha,  and  Sioux  City  ;  or 

Crane  &  Ordway  Co.,  St.  Paul,  Minn. 

CHAPMAN  VALVE  MFG.  CO. 
MANUFACTURERS  OF 

Valves  and  Gates  (or  Water,  Gas,  Steam,  Oil,  Acid, 
&.C,  Ac,  also  CATE  FIRE  HYDRANTS. 

We  desire  to  call  special  attention  to  our  new  Steam  Valves  with 
RE/IOVABLE  BRONZE  SEATS,  extra  heavy  pattern,  for  high  pressures. 
They  are  perfectly  reliable  for  pressures  of  125  lbs.  and  upwards  and  are  the 
only  valves  in  the  market  that  will  give  the  best  satisfaction  in  this  hard 
service. 

A    Few   Street   RAILWAYS  Using 
"CHAPMAN  VALVES." 

Albany,  N.  Y.,  Albany  Railroad  Co. 
Allentown,  Pa.,  Allentown  &  Lehigh Traction  Co. 
Atlanta,    Ga.,    Atlanta  Consolidated Street  Railway  Co. 
Baltimore,  Md.,  Baltimore  City  Pass- enger Railway  Co. 
Boston,  Mass.,  West  End  St.  Ry.  Co. 
Brooklyn,  N.  Y.,  3  stations;  Brooklyn 

Heights  Railroad  Co. 
Buffalo,  N.  Y.,  Buffalo  Railway  Co. 
Cincinnati,  O.,  Cincinnati  St.  Ry.  Co. 
Cleveland,  O.,  Cleveland  City  Ry.  Co. 
Chelsea,  Mass.,  North  Shore  Traction 

Co. 
Chicago,  ru.,  West  Chicago  St.  Ry.  Co. 

"        "     Metropolitan  West  Side Elevated  Railway  Co. 
Cambridge,  Mass.,  West  End  Street Railway  Co. 
East  Boston,  Mass.,  West  End  Street Railway  Co. 
Long  Island,  N.  Y.,  Steinway  Ry.  Co. 
Louisville,  Ky.,  Louisville  Ry.  Co. 
Lynn,  Mass.,  Lynn  &  Boston  R.  R.  Co. 

"     North  Shore  Traction  Co. 
Milwaukee,  Wis.,  Milwaukee  Street Railway  Co. 
New  Britain,  Conn.,  Central  Railway 

&  Electric  Co. 
Send  for  descriptive  Circular  and 

prices.  AH  genuine  Chapman  Valves bear  the  name,  trade  mark  and  mon- 
ogram of  the  Company. 

Treasurer's  Office,  72  Kilbv  St., BOSTON. 

Oeneral  Office  and  Works, 
INDIAN    ORCHARD,  MASS. 

Chicago  Office,  14  No.  Canal  Street. 
New  York  Office,  28  Piatt  St. 

St.  Louis  Office,  L.  M.  Rumsey  &  C- 
810  No.  2nd  Strtet. 
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STEAM  TUBE. WATER  TUBE. 

THE  KENSINGTON 

SEND  FOR 
CATALOGUE. 

Feed  Water  Heaters 

and  Purifiers. 

KENSINGTON  ENGINE  WORKS,  Ltd 
FRANCIS  BROS., 

704  ARCH  STREET,  PHILADELPHIA,  PA. 

SWANTON  &  LARKIN,  ST.  PAUL,  MINNESOTA. 
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SEE  ARTICLE  ON  PAGE  00. Views  from  the  Dearborn  Laboratories,  devoted  especially  to  the  scientitic 
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DEARBORN  DRUG 
AND 

CHEMICAL 
W.  H.  EDGAR,  President. 

R.  F.  CARR,  Vice-Pres.  &  Gen.  Mgr. 
C.  M.  EDDY.  Sect  £  Treas. Offices:  Nos.  29,  30,  31,  32  &  33  Rialto  Building, 

TELEPHONE  No.  3935  MAIN. 
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prevention  of  scale  in  Boilers  and  selection  of  proper  Lubricating  Oils. 
SEE  ARTICLE  ON  PAGE  00. 
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COMPANY, Chicago,  III. 
Works:  Nos.  2325-27-29  La  Salle  Street. 

TELEPHONE  No.  1130  SOUTH. 
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4.000  H.  P.  GREEN  S  ECONOMIZER, 
at  Detroit  st.  r.  r.    The  FUEL  ECONOMIZER  CO. 

Plant;  made  by  Matteawan,  IN.  Y. 

Wheeler  Gondensep  &  Engineering  Co., 

Offices,  120=122  Liberty  St.,  New  York, 

PROPRIETORS  AND  MANUFACTURERS 
OF  THE 

WHEELER 

Standard  Surface  Condenser, 

WHEELER 

Admiralty  Surface  Condenser, 

WHEELER 

Feed  Water  Heater, 

VOLZ 

Combined  Surface  Condenser 

and  Peed  Water  Heater, 

EDMISTON'S 
Feed  Water  Filter. 

For  Street  Railway  Plants,  Electric 
Light  and  Power  Stations. 

The  following  Railroad  Power  Stations  are  among  those  equipped 
with  Wheeler  Surface  Condensers. 

Brooklyn  Heights  Railroad  Co. 
West  End  Street  Railway  Co. 
Union  Railroad  Co.      Tri-City  Railway  Co. 
City  Electric  Railway  Co. 
Hampton  &  Old  Point  Railway  Co. 

We  can  also  Refer  to  Many  of  the  Largest  Lighting  Plants  Throughout  this  Country  and  Europe 

Hudson  Electric  Co. 
Milwaukee  Street  Railway  Co. 
Suburban  Railway  &  Electric  Co. 
Jacksonville  Street  Railway  Co. 
Beaver  Valley  Traction  Co. 
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Pand  R  Armature  and  Field  Coil 
 Varnish 

•^-^  INVALUABLE  for  Dynamos  and  Armatures. 

PandR  INSULAT
ING  TAPE M.  M*-J  No  Rubber.    A  Thorouirl No  Rubber.    A  Thorough  Insulator.  Permanent. 

Oand  R  RUBEROID  MOTOR  CLOTH 
-M.  M   &  For  Motor  Curtains.    Waterproof.    Strong.  Durable. 

THE  STANDARD  PAINT  COMPANY 
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THE 

Ramsey  Signal  System 

is   essential  for  Aood  service 

on 

single track  roads. 

Collisions  are  avoided  and  regu- 

lar schedules  for  running  cars  can 

be  observed. 

Is  simpler,  quicker,  and  more  re- 

liable than  signalling  by  telephone. 

IN  USE  BY  THE 

Binghamton  R.  R.  Co.,  Binghamton,  N.  Y. 
Bergen  County  Traction  Co.,  Fort  Lee,  N.  J. 
Youngstown  St.  Ry.  Co.,  Youngstown,  O. 

Philadelphia  &  West  Chester  Traction  Co. ,  Phila.,  Pa. 
Second  Ave.  Traction  Co.,  Pittsburgh.  Pa. 

Pittsburgh  &  West  End  Pass.  Ry.  Co.,  Pittsburgh,  Pa. 
Schenly  Park  &  Highlands  St.  Ry.  Co.,  Pittsburgh,  Pa. 

Cleveland  &  Berea  St.  Ry.  Co.,  Cleveland,  O. 
AND  nANY  OTHERS. 

Address  for  full  particulars, 

WILLmnSON  &r  CO., 

122  Freemoht  St.,  Allegheny,  Pa. » 

DIXON'S  GRAPHITED  WOOD  GREASE NO  NOISY  GEARS NO  OOZING  OUT  OF  GEAR  CASES 

The  use  of  Dixon's  Graphited  Wood  Grease  in  connection  with  the  lubrication  of 
fast  running  enclosed  gears  is  warranted  by  the  following  results  :  In  a  very  short  time 

after  the  graphited  wood  grease  is  applied  it  loses  its  original  granular  character  and 

assumes  a  peculiar  tough,  spongy  consistency,  very  adhesive  and  of  excellent  body.  This 

body  is  due  to  the  fibre  of  the  wood,  which  is  now  in  a  very  fine  condition. 

The  fibre  is  sufficient  to  prevent  the  surfaces  of  the  gears  from  coming  in  contact, 

and  so  prevents  all  noise  which  usually  accompanies  the  use  and  wear  of  gears.  The 

use  of  Dixon's  Graphited  Wood  Grease  makes  unnecessary  the  expense  of  rawhide  pinions. 
The  fibre  being  soft,  does  not  wear  the  surfaces  of  gears,  as  each  particular  fibre  is 

now  well  coated  with  Dixon's  Pure  Flake  Graphite. 
The  method  of  application  is  ordinarily  to  put  enough  inside  the  gear  case,  so  that 

one  of  the  gears  may  drag  through  it.  Employed  in  this  way  the  grease  is  extremely 

durable,  and  reduces  the  labor  of  application  to  a  minimum. 

The  use  of  this  grease  insures  economy  and  better  lubrication. 

The  Dixon  Company  will  have  this  grease  on  exhibition  at  the  Boston  Convention, 

and  competent  men  in  charge  to  explain  any  detail. 

JOSEPH  DIXON  CRUCI
BLE  COMPANY.  JERSN

EYJC,TY 
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ARMSTRONG'S  TOOLS 

...FOR... 

ELECTRIC  RAILWAY  WORK 

ARE  SUPERIOR  TO  ALL  OTHERS. 

Our  STOCKS  and  DIES  are  universally  acknowledged  to  be  THE  BEST  ON  THE  MARKET. 

CAN  be  adjusted  to  the  variations  in  the 
size  of  fittings.  Work  easier  and  ac- 

complish the  desired  results  in  less  time 
than  solid  dies.  The  Armstrong  Dies  being 
made  in  parts,  can  be  more  perfectly  con- 

structed ;  the  cutting  edges  reached  more 
directly  ;  the  work  done  with  greater  pre- 

cision and  uniformity. 
Our  No.  2  Stock  can  be  fitted  with 

dies  for  threading  either  iron  or  brass 
pipe  or  bolts,  and  the  No.  i  Stock  either  iron  pipe  or  bolts. 

Our  Tools  are  of  the  Highest  Grade,  and  are  celebrated  for  their  time  and  labor-saving  qualities. 

ARMSTRONG'S  PIPE  THREADING  AND  CUTTING=OFF  MACHINES. 

SIZES  1-8  TO  6  INCHES,  HAND  OR  POWER. 
Our  No.  0  Threads  Pipe  from  1-8  to  2  inches. 

Our  No.  1  1-2  Threads  and  Cuts  Pipe  from  1  to  4  inches. 
Our  No.  3  Threads  and  Cuts  Pipe  from  1  to  6  inches. 

OUR  No.  O  MACHINE 

works  with  greater  ease  and  rapidity  than  any  other  Pipe  Threading  Machine 
ever  offered.  Has  two  speeds — one  for  pipe  yi  to  1  inch,  the  other  for  pipe 
\\l  to  2  inches,  inclusive. 
You  change  crank  from  one 
to  the  other  as  desired,  and 
so  get  rid  of  turning  a  great 
number  of  times  on  small 
pipe.  Uses  the  regular 
Armstrong  Adjustable  Dies. 

This  machine  threads 
bolts  and  conduit 

pipe  as  well  as  iron 
or  brass  pipe. 

OUR  No.  U/2  PIPE  MACHINE 

is  athigh-grade  tool,  and  is 
operated  by  hand  or  power, 
preferably  the  latter  for  the 
la.-ger  sizes.    Weighs,  with 
countershaft,  1100  pounds, 

and  is  furnished  complete  with  set  of  right-hand  dies.  Gears 
and  bearings  run  in  oil  in  an  enclosed  chamber,  which  pro- 

tects them  from  chips  and  dirt  and  keeps  bearings  perfectly 
lubricated.    Other  desirable  features. 

ARMSTRONG'S  IMPROVED  PIPE  VISES,   PIPE  WRENCHES,  PIPE 
CUTTERS,  CLAMP  DOGS,  ETC. 

GOT    A    CATALOG  ? 

No.  0  THREADING  MACHINE,  with  power  attachment. 

THE  ARMSTRONG  MFG.  CO., 

139  Centre  St.,  New  York  City.  BRIDGEPORT,  CONN. 

m 
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Power  House 

Installation 

Box's  Combined  Hoist  and  Trolleys. 

TRAVELING  CRANES 

Operated  by  Hand  Power  or  Electric  Motors, 
fitted  with  Patent  Automatic  Brake  and  up  to  any 
rated  capacity. 

Box's  Patent 

Portable  Chain  Hoist, 

From  500  to  4o,ooo  lbs.  capacity. 

Write  for  Illustrated  Catalogue  and  Discount  Sheet. 

Box's  Patent  Mechanical  Stokers. 

ALFRED  BOX  &  CO., 

Front,  Poplar  and  Canal  Sts.,        PHILADELPHIA,  PA. 

No.  2.  Three  Spindle  Vertical 
Car  Borer. 

CAR  SHOP  WOOD  TOOLS. 

Do  you  contemplate  repairing  or  building 

your  cars?  If  so,  we  will  be  glad  to  submit 

an  estimate  of  the  cost  of  so  doing,  our 

large  experience  in  equipping  railroad  car 

shops  enabling  us  to  accurately  do  so, 

and  properly  supply  the  machines. 

J.  A.  FAY  &  CO., 

542=562  West  Front  St.,  CINCINNATI,  OHIO. 

Double  revolving  Circular  Saw. 
Agents  for  Great  Britain: 

Alfred  Herbert,  Ltd.,  7  Leonard  St., 
Finsbury,  London,  E.  G. ;  also  Co- ventry,   Birmingham,  Manchester and  Glasgow. 

Agents  for  France,  Belgium  and 
Switzerland: 

Ad.  Janssens,  16  Place  de  la  Repub- 
liquc,  Paris,  and  Bruxelle. 

EDWIN  HARRINGTON,  SON  &  CO. 

9  INC.. 

1513  Pennsylvania  Ave.,  PHILADELPHIA,  PA.,  U.  S.  A. 

MANUFACTURERS  OF 

I  Bi^aijflacbine  Cools 

Extension  Lathes 
Drill  Presses, 

Special 

Machinery, 

Portable  Electric Hoists, 

Traveling  Cranes, 

Send  for  Catalogue 

Just  Issued. 
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WE   HAVE   DEMONSTRATED   IN  PRACTICE 

THAT  OUR 

WATER  WHEEL  GOVERNORS 

ARE   SUPERIOR  TO   ALL  OTHERS 

And  Have  many  desirable  features  that  have  never  been  attempted  by  other  manufacturers. 

It  is  said  that  "  the  proof  of  the  pudding  is  in  the  eating."  Let  us  refer  you  to  some  of  the 
difficult  plants  we  have  governed. 

Lombard  Water  Wheel  Governor  Co. 

61  Hampshire  St.,  Boston,  Mass. 

UNIFORM  CLOTHS 

MADE  BY  THE 

MIDDLESEX  CO. 

Used  by  Railroad  and 
Traction  Companies. 

ALL  WOOL,  FAST  COLORS. 

riost  Satisfactory  Cloths  to  Wear. 

WEflDELL,  FAY  &  CO, 
SELLING  AGENTS, 

82  and  84  Worth  St.,  New  York. 
BOSTON.  BALTIMORE, 
PHILADELPHIA,  CHICAC.O. 

F.  H.  NEWCOMB 
MANUFACTURER  OF 

Uniform  Caps. 
SHOW  ROOMS: 

13  Astor  Place,    -   -    NEW  YORK. 
OFFICE  and  FACTORY: 

136  Flatbush  Avenue,  BROOKLYN. 

Manganese 

PRO PAINT 

Black, 

Maroon, 

Green. 

FOR. 

Structural  Iron,  Trolley  Line  Poles, 
Bridges,  Tin  Roofs,  and  all 

EXPOSED  METAL  WORK. 

Brilliant,  Durable,  Economical  and  a  Sure  Protection  against  Rust 
Can  also  be  used  on  Brick  Walls,  Rough  Woodwork,  Fences,  etc. 

Send  for  Circular. 

HEDDEN  & WHFELER  P*®Lm$t&f*a)  NEWARK.  N  J 

LOCOMOTIVE, 
PILLAR, 

JIB, TRAVELING, 
CANTILEVER, 

ALL  TYPES. 
STEAM, 

ELECTRIC 
AND 

HAND  POWER. 

THE  BROWN  HOISTING  &  CONVEYING  MACHINE  CO. 

NEW  YORK, 
Havemeyer  Bldg. 

CLEVELAND,  OHIO. 

INCORPORATED  UNDER  THE  LHlYS  OF  THE  STATE  OF  PENNSYLVANIA. 

FOR- 

RAILWAY  CASUALTY  INSURANCE. MAIN  OFFICE, 

U2  NORTH  BROAD  ST.,     -     PHILADELPHIA,  PA. 

THE 

-HI 

204-210  East  43d  Street, 
NEW  YORK  CITY. 

HYJDRJLTJI-IC 

HYDRAULIC 

CAR  WHEEL  PRESSES, 

TRACK  PUNCHES, 

Kail  Benders  and  Jacks 
Send  for  Catalogue  L. 

PITTSBUHGH, 
Carnegie  Bldg. 

EiifjUEjiT  of  fyiiLWjiT  &  Cp  Works. 
IRON  AND  WOOD  WORKING  MACHINERY. 

CORLISS  ENGINES  AND  BOILERS. 
SHAFTING,  HANGERS,  PAULEYS,  &e, 

GEORGE  PLACE,  120  new^rk. Agent  for  J.  A.  Fay  &  Egan  Co.,  Builders  of  Wood  Working  Machinery. 
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THE 

NORTH  SHORE 

LIMITED 

Is  the  New  York  Central's  new  twenty-four  hour  train  to Chicago. 
Leaves  Grand  Central  Station  every  morning  in  the  year 

at  10.00. 
Runs  along  the  historic  Hudson  River  and  through  the  beau- 

tiful Mohawk  Valley,  stopping  at  Albany,  Utica,  Syra- cuse and  Rochester. 
Reaching  Buffalo  in  the  evening,  affording  the  finest  ten- 

hour  ride  in  the  world,  and  reaching  Chicago  at  9.00 
next  morning,  via  the  Michigan  Central. 

Returning,  leaves  Chicago  4.00  P.  M.  each  day,  arrives  New 
York  5.00  next  afternoon. 

Western  New  York  &  Pennsylvania 

RAILWAY  CO. 

The  Short  and  Popular  Route  from  Buffalo    to    Olean,  Bradford 
Dunkirk,  Mayville,  Titusville,  Oil  City,  Pittsburg,  Phila- 

delphia, Baltimore,  Washington  and  the  Sooth. 

THE   ONIiY  MNE  RUNNING    SOLID   TRAINS   WITH  PULL- 
MAN  SLEEPING  CARS  DAILY  BETWEEN 

BUFFALO,  OIL  CITY  AND 
PITTSBURG. 

Trains  Leave  N.  Y.  C.  &  H.  R.  R.  R.  Station,  Buffalo. 

Gen'l  Office,  Mooney-Brisbane  Bid?.,  Buffalo,  N.  Y. 

R.  BELL, 
General  Superintendent. 

J.  A.  FELLOWS, 
General  Passenger  Agent. 

For  Business  or  Pleasure 

TRAVEL  VIA  THE 

BIG  FOUR. 

Wagner  Sleeping  Cars,  Elegant  Day  Coaches. 
Private  Compartment  Sleeping  Cars, 

Dining  Cars,  Buffet  Parlor  Cars, 

Elegant  Equipment.  Superior  Service. 

E.  O.  McCORMICK,  WARREN  J.  LYNCH, 
Pass.  Traf.  Mgr.  Asst.  Genl.  Pass.  &  Tkt.  Agt. 

CINCINNATI,  O. 

«jnly  Direct  Line  between 
CINCINNATI 

AND 
TOLEDO  and  DETROIT. 

Cafe  Dining  Cars  between 
CINCINNATI 
INDIANAPOLIS 

and  CHICAGO. 

Through  Car  Line  via 
C.  H.  &  D. ,  I.  D.  &  W.  and  WABASH 

From  CINCINNATI 

To  KANSAS  CITY  and  the  WEST. 

Through  Sleeping  Cars  between 
INDIANAPOLIS  and 

WASHINGTON,  BALTIMORE 

and  PHILADELPHIA. 

Chicago,  Union  Paciho^North-Western  Line 
Leave  CHICAGO  10.00  am  Daily 

Arrive  OMAHA  I  1.50  pm  Same  Day 
Arrive  DENVER   1.30  Next  Afternoon 

ALL.  ACENTS  SELL  TICKETS  VIA 

CHICAGO  &.  NORTH-WESTERN  RY. 
THE  PIONEER  LINE  WEST  AND  NORTHWEST  OF  CHICAGO. 

PRINCIPAL  ACENCIES: 

NEW  VflDlf*  461  Broadway.      DflCTflll  368  Washington  St.     nil  in  I  Pfl  21 2  Clark  Street. Wtfl  IUlm  287  Broadway.      DUO  I  UN  5  State  Street.  UMuAtlU  191  Clark  Street 
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FOR  THE 

BOSTON  I 

CONVENTION  $ 

SEPT.  6  9, 1898,  t 

TAKE  THE 

WABASH.  * 

Delegates  from  Chicago  and  f> 
f 

the  West  and  Southwest  will  leave 

Chicago  on  the  "  Continental  Limited ff 

at  12:02  noon,  September  4,  and  arrive  at  % 

Boston  5:50  next  afternoon*     Join  the  party  and  % 

have  a  good  time*    Reservations  made  in  advancet 

f         F.  A.  PALMER,  A.  G.  P.  A.                  N.  C.  KEERAN,  C.  P.  &  T.  A.  4* 
*•  & 
iT                      97    HDHMS    ST.,   CHICAGO.  |> 

1 

SPECIAL  TRAIN. 

■  ij2 

TO  BOSTON  CONVENTION. 

777 e  La/Ve  Shore  6c  Michigan  Southern  Railway 

will  run  a  special  train  for  the  accommodation  of  Western  delegates  to  the  Convention 

of  the  American  Street  Railway  Association,  to  be  held  September  6th  to  9th.  The 

train  will  leave  Chicago  at  10.20  A.  M.  Sunday,  September  4th,  arriving  in  Boston 

early  Monday  afternoon.  The  train  service  for  this  trip  will  be  the  finest  sleeping, 

dining  and  buffet  cars,  and  every  possible  comfort  will  be  provided  for.  Delegates 

from  Ohio  and  Southern  points  will  join  the  party  at  Cleveland,  and  others  at  Buffalo 

and  Albany.  The  route  will  be  over  those  famous  lines,  the  Lake  Shore,  New  York 

Central,  and  Boston  &  Albany,  than  which  there  are  no  finer  in  the  world. 

Passengers  coming  over  the  Big  Four  will  have  their  through  sleepers  attached  at 

Cleveland.    The  party  promises  to  be  a  large  one,  and  special  pains  will  be  taken  to 

make  the  trip  a  highly  enjoyable  one. 

For  full  information  address    ,    .  . 

A.  J.  SMITH,  C.  K.  WILBER, 

General  Passenger  and  Ticket  Agent,  Western  Passenger  Agent, 

CLEVELAND.  CHICAGO. 
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ERIE 

The  Picturesque  Trunk  Line 

of  America 

PERFECTLY   EQUIPPED  VESTIBULED  TRAINS 

PROTECTED  EVERYWHERE  BY 

BLOCK  SAFETY  SIGNALS 

THROUGH  PULLMAN  CAR  SERVICE  FROM  AND  TO 

BOSTON  via  ALBANY  AND  BINGHAMTON 

TO   AND  FROM 

CLEVELAND,  CINCINNATI  AND  CHICAGO 

AND    ALL    POINTS  BEYOND 

THE  TRAVELERS'  FAVORITE  ROUTE  BETWEEN  THE  EAST  AND  THE  WEST 

NEW  YORK.  BUFFALO.  NIAGARA  FALLS. 

CLEVELAND.  CINCINNATI.  CHICAGO. 

ALL  AGENTS  SELL  TICKETS  VIA  THIS  MOST  POPULAR  ROUTE 

D.  I.  ROBERTS,  General  Passenger  Agent 

NEW  YORK 

> 

 .       — m& 
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vor  wlW. 

SAVE 

rs  of 

Trouble 
AND  NOT 

TOU'ER  LOWERED. 

BLOCK 

"cars 

-BY  USING  THE 

They  are  the  BEST— actual  SERVICE  PROVES  it. 

Leonh^rdt  Wagon  Mfg>  Co,, 

Baltimore, 
Md. 

PATENTEES. 

Special  Merits. 

PROJECTIONS 

DRIVER'S  SEAT 

OVERHANG 

IS  AHSOLUTKI.Y 
Not  Top  Henry. 
PERFECT 

INSULATION. 
IN  HEAVIEST  RAIN. 

Built  for  Service. 
Platform  Gear. 

TOWER  RAISED   OVER  PASSING  CAR. 

THE 

IMPROVED 

TRENTON 

TROLLEY 

WAGON. 

i  Derselbe  Trolley-Wagon  ist 
^  bereits  auf  alien  Haupt- 
3  Strassenbahnsystemen  Am- 
J  erikas  eingefiihrt. 
V  TV—car  -q5*~"jr- 

Este  wagon  ha  sido  adap-  k 
tado  por  las  principales  ¥ lineas  en  America.  V 

With  Extension  Platform  and  Tower.  Saves  Time  and  Labor. 
No  interference  with  running  of  cars  while  repairs  are  being  made. 

Light,  Safe,  Strong  and  Durable.  Platform  Gear  Fits  any  Gauge. 
Can  be  easily  and  quickly  changed  to  any  position  by  one  man. 

McCARDELL,  WEST  &  CO., 
Patentees  and  Sole  Manufacturers.  TRENTON,  N.  J. 

European  Agent,  Robert  W.  Blackwell,  39  Victoria  St.,  Westminster, 
London,  S.  W.,  and  50,  Boulevard  Haussman,  Paris. 

The  Oldest  Established  in  the  Country, 

G.  A.  DENTZ 
Originator  and  Builder  of 

Caroussells 

(Merry-go-Reunds) 
Organs 

Our  facilities  are  complete,  and  we  are  continually  adding  to  our  designs 
of  different  sizes  and  styles  of  Steam  and  Electric  Caroussells. 

It  nil  way  and  Itesort  Managers  send  lor  Catalogue. 

3635=41  Germantowii  Ave.,        Philadelphia,  Pa. 

Do  You  Want  a  Paying  and  Pleasant  Business 

Requiring  Small  Cash  Investment? Then  Buy  the 
Incomparable 

STEAM 

RIDING 

GALLERY 
Manufactured  by 

ARMITAGE- HERSCHELL 
COMPANY 

North  Tonawanda, 
N.  Y.,  U.  S.  A. 

Most  attractive,  elegant  and  durable.  An  unlimited  field  to  good  managers. 
Write  fer  price  and  complete  information.  PATENTED. 

Parks  and  Pleasure  Grounds  for  Electric  Railroads. 

RIVERTON  PARK,  PORTLAND  R.  R.  CO.,  DEERING,  ME. 

PLANS  furnished  of  Open-air  Theatres, Casino,  Canoe  and  Bicycle  Build- 
ings, Gateway  Entrances. 

Advice,  Surveys  and  Designs  of  Ceme- 
teries,  Parks,    and  Public    or  Private 

Grounds. 

Also  development  of  Ponds  and  Springs. 
All  kinds  of  Rustic  Work,  Bridges, 
Towers,  Grottoes,  Shelters,  Arbor-ways, etc. 

FRANK  M.  BLAISDELL, 

Landscape  Architect  &  Civil  Engineer, 
Tremont  Building, 

BOSTON,  MASSi 
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Hotel  Brunswick 

BOSTON,  MASS. 

Has  been  selected  as  headquarters  by  the  American  Street  Railway 

Association  for  its  Annual  Convention,  to  be  held  in  Boston  Sep- 

tember 6  to  q  inclusive. 
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This  Hotel  is  one  of  the  most  popular,  fashionable  and  well 

furnished  hotels  in  the  city.  It  has  new  modern  plumbing,  elec- 

tric lights,  telephones,  new  carpets  and  decorations  throughout 

the  house,  two  new  elevators,  and,  in  fact,  all  the  modern  and  up- 

to-date  conveniences. 

But  a  few  minutes'  walk  to  the  Convention  Hall  ;  Huntington  Ave.  Station,  B.  &  A.  R.  R.;  Park  Square 
Station,  N.  Y.,  N.  H.  &  H.  R.  R.;  the  Public  Gardens;  Boston  Public  Library  ;  the  Art 

fluseum,  etc.    Electric  Cars  pass  the  Hotel  for  every  portion  of  the  City. 

*  ■ 

> 

» 
» 

► 
► 
* 

► 
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A.  L.  DRUMMOND,  EX-CHIBP  u.  s.  secret  service,  gen.  mgr.  V^^) 

RAILWAY   WORK   A  SPECIALTY  PARK  ROW  AND  ANN  STREET,  NEW  YORK. 

The  Phosphor  Bronze  SmeltingCo-Qmited, 
2200  Washington  ave.,philadelphia. 

ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
INGOTS,CASTINGS,WIRE  RODS,SHEETS,etc. 

—  DELTA  METAL. — 
CASTINGS.  STAMPINGS  and  FORGINGS. 
ORIGINAL  AND  S-OLE  MAKERS  IN  THE  U.S. 

A    NEW  BOOK 

STREET   RAILWAY  ROADBED, 
By  M.  D.  Pkatt  and  C.  A.  Alden. 

PRICE,  $1.  .o. 
STREET  RAILWAY  PUBLISHING  CO.,   ■    ■  26  Cortlandt  St.,  New  York. 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦*«❖*♦❖«♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

x          : 
♦ 
♦ 
♦ AMERICAN  VITRIFIED  CONDUIT  COMPANY 

♦ 
♦  ...MANUFACTURERS  OF... 

f  VITRIFIED  GLAZED  CONDUITS.  \ 

\  ...  CONTRACTORS   FOR .  .  . 

|       INSTALLATION  OF  UNDERGROUND  CONDUITS. 
♦  - 

t  O.    J.     J^Il^XvI>,  GENERAL  OFFICE: 

♦  General  Manager  and  Chief  Engineer.  20  VROAb  ST.,  NEW  TO1K. 

»♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦  ♦♦»♦♦♦  ♦»♦<>♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦»■><>♦♦ 

t 

IMPERIAL 
(TRADE  MARK. 

BOILER  COMPOUNDS 

ESTABLISHED  1876 

For  the  Prevention  and  Removal  of  Scale  in  Steam  Boilers 

Please  mail  us  specimen  of  your  Boiler  Scale,  which  we  will  analyze  for  you  FREE  OF  CHARGE,  and  prepare  a 
compound  for  your  special  case,  and  guarantee  satisfactory  results.    Send  us  a  postal  card  and  we  will  call. 

IMPERIAL  CHEMICAL  CO. 

Office  and  Laboratory,  324  American  St.,  Philadelphia,  Pa. 

♦ 
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LINE  MATERIAL 

BRACKETS 

TROLLEY  WIRE 

INSULATORS 

Overhead 
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aL-X  Supplies., 

INSULATED  WIRE 

and  CABLES 

RAIL  BONDS 

LIGHTNING  ARRESTERS 
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Electric  Railway  Merchandise 

OF  EVERY  DESCRIPTION. 

PROMPT  SHIPMENTS   FROM  STOCK. 

Electric 

Electric 

Electric 

Railway 

Power 

Lighting 

APPARATUS  AND  SUPPLIES. 

We  Build  and  EguiD  Complete  Electric  Railway, 

Electric  Power  and  Electric  Ligtit  Plants. 

Bibber-White  Company, 

49  FEDERAL  STREET, 

BOSTON,  MASS. 

!0<XKKK>OO<>OO<>(K>OO<KXK><KK>^^  ' 
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SWITCH  BOARDS 

I 

i 

! 

l 

1 

FOR 

f 

Hi 

Street  Railways  and  any  other  Service,  i 
MANUFACTURERS  OF 

Alternating  Current  Power  Motors. 
Switchboard  Ammeters,  Voltmeters  and  Indicating 

Wattmeters  for  Alternating  Currents. 
Induction  Alternating  Current  Ceiling  Fans. 
Transformers  of  every  description  for  Lighting, 

Power,  Transmission  and  Motor  Work. 

High  Potential  Switchboards  for  Lighting  and  Power 
Transmission  Stations. 

Street  Railway  soo  Volt  Direct  Current  Switchboards 
Isolated  Plant  Switchboards. 

High  Grade  Knife  Switches. 
Single-Phase  Self-starting. 

STANDARD  LIGHT  &  POWER  CO. 
1898.   WAGNER   ELECTRIC    MFC.  CO.  ST.  LOUIS   U.S.A.  1898. 

p*
 

■Mai— BK_       flffiff  .  JMK  
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WAQNER  ELECTRIC  MANUFACTURING  COHPANY,  f 

GENERAL  OFFICES  AND  FACTORY:  ST.  LOUIS,  U.S.A.  2L 

BRANCH  OFFICES: 

NEW  YORK,  203  Havemeyer  Building,  A.  H.  Mustard,  Agent. 
BOSTON,  620  Atlantic  Avenue,  Henry  M.  Nay,  Agent. 
PHILADELPHIA,  1000  Betz  Building,  John  Mustard,  Agent. 
CHICAGO,  1323-1324  Marquette  Building,  J,  Holt  Gates,  Agent. 
SAN  FRANCISCO,  400  Market  St.,  California  Electric  Works,  Agent 

TORONTO,  CANADA,  W.  A.  Johnson  Electric  Company,  Agent.  9 
CENTRAL  AND  WESTERN  STATES,  W 

Central  Electric  Company,  Chicago,  Agent.  * 
YOKOHAMA,  JAPAN,  Bagnall  &  Hilles,  Agents.  jT 

LONDON,  ENGLAND,  Laing,  Wharton  &  Down,  Agents,  4» 

r*Jjfr>>  r*jfffr3>>  o%^^>,  rxjf^y,  r*J(ty>> n**%^  nifty&s  *  *^%!V>  n*J(fy>> 
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We  are  makings 

A  Strong,  Hard  Drive 

on 

street 

railway 

material 

of  all 

kinds, 

S2 

i 
v 

Large 

stocks, 

good 

prices, 

we 

ship  quick, 

and  we'll  not  "foozle"  on  your  order. 

4  GEO.  A.  McKINLOCK,  President. 

J  CHARLES  E.  BROWN,  Secretary. 

^      S.  R.  FRAZIER,  Treasurer. 

>♦♦♦♦♦« 

CENTRAL  ELECTRIC  COMPANY, 

264,  266,  268,  270  Fifth  Avenue, 

CHICAGO. 

♦ 
♦ 
♦ 

♦ 

t 

i 
♦ 
♦ 

♦ 
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ELMER  P.  MORRIS, 

J  5  Cortlandt  Street,  New  York* 

HE  most  complete  line  of  material  for  Electric  Rail- 
ways ever  offered  by  one  house.  Low  price,  best 

material  and  prompt  delivery.  New  Catalogue.  Pur- 
chases made  in  the  United  States  for  Foreign  Com- 

panies. Twelve  years  in  active  Electric  Railway 
Construction  and  Supplies. 

Electric  Railway 

Material. 

ABC  and  LIEBER'S  Code  Used. 

Send  for 

COMPLETE  CATALOGUE. 
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♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦*♦♦♦♦♦♦♦♦♦♦< 

^reaghead  Flexible  Brackets 
(patented.) 

are  Standard* 

MANY  STYLES 

For  Wooden  or  Iron  Poles. 
For  Single  or  Double  Track. 
Plain  or  Ornamental. 
Top  Braced  or  Underbraced. 
Just  What  You  Want. 

(^reaghead  Pole  Fittings 

are  the  Best* 

Cross  Arms  for  Iron  Poles. 
Wrought  Iron  Bands  and  Pole  Steps. 
Eyebolts,  Pole  Tops,  Cross  Arm  Braces. 
All  Kinds  Pole  Trimmings. 

T 

Line  Material. 

Trolley,  Strain  and  Feeder  Insulators 

Ears,  Splicers,  Switches,  Rail  Bonds. 

n 
» 
► 
» 
► 
► 

» 

► 
» 
V 
> 

Complete  Equipment 

for  Overhead  Construction  of  Electric 
Railways. 

See  Our  Exhibit  at  Boston  Convention. 

The  Creaghead  Engineering  (jo.f 

8th  and  Plum  Streets, 
Engineers  and  Manufacturers, 

CINCINNATI,  OHIO,  U.  S  A. 

INDIA  &  AHBER 

MICA 

IN  ANY  SHAPE  OR  PATTERN. 

PERFECT 

MICANITE 

INSULATOR. 

1  £  G  I  ST  ERE 

Eugene  jnunseil  \  |  mica  insulator  Co. 

218  Water  St.,  New  York  and  Chicago,  117  Lake  St. 

WRITE  FOR  SAMPLES  AND  PRICES. 

EMPIRE 

INSULATED 

Cloths  and  Papers. 

m.  i.  a 

COHPOUND 

UNEQUALED. 

♦♦♦♦♦♦ 

► 

J* 

t* 

» 

£ 

r 
s 
I 

» 
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FLEXIBLE 

DURABLE 

EFFICIENT 

THE  OKONITE  COMPANY,  Ltd., 

m 

NEW  YORK, 

it/ 

J*
 

.to
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PETTINGELL  =  ANDREWS  CO., 

275  Devonshire  Street  and  5  Winthrop  Square, 

BOSTON,  MASS. 

ELEGTRIG 

RAILWAY 

TRADE  MARK. 

SOLE  NEW  ENGLAND'AGENTS. 

: 

.  .  .  A  CORDIAL  INVITATION  IS 

EXTENDED  TO  THE  ELECTRIC 

RAILWAY  FRATERNITY  TO  CALL 

AT  OUR  NEW  HOME  AT  ABOVE 

ADDRESS,  WHERE  THE  FREE  SER- 

VICES OF  A  STENOGRAPHER  MAY 

BE  HAD  :::::::::::: 

Every 

Description 

♦♦♦  ♦ 

SOLE  NEW  ENGLAND  AGENTS. 

♦  ♦  *  *  ♦  ♦  ♦  ♦  < 

SPROTKLHsTG  OARS 
FOR  ALL  KINDS  OF  WORK. 

Send  for  Illustrated  and  Descriptive  Circular. 

GUARANTEE. We  want  to  SHIP  you  a 

COMHUTATOR 
FOR  ANY  OF  YOUR 

Standard  Street  Car  Motors, 
AND  IF  NOT 

ACCEPTABLE 
io  you  we  will  pay 
FREIGHT  BOTH  WAYS. 

WE  ARF,  MAKING  OUR 
EIGHT  FOR  BUSINESS 

ON  QUALITY. 
Let  us  have  one  cha  nee  and 
you  are  our  customer. 
We  Refill  old  Shell-. 

THE   MILLER-KNOB  LOCK  COMPANY, 
New  York  City  Office,  390  Hudson  St. SOUTH  BEND,  INDIANA. 
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DROP  PORGED  LAKE  COPPER 

Commutator 

Segments 

Tor  all  the  Standard  Railway  Motors. 

/\n  Accurate  Bar.  of  the  Highest  Conductivity,  at  a  Moderate  Price. 

PLANT  OF  VAN  WAGONER  &  WILLIAMS  HARDWARE  COMPANY,  CLEVELAND,  O. 

H ANUFACTURED  BY 

VAN  WAGONER  &  WILLIAMS  HARDWARE  GO, 

CLEVELAND,  O. 

HGENTS 

MAYER  &  ENGLUND, 
Philadelphia,  Pa. 

EUGENE  MUNSELL&  CO. 
Chicago,  111. 

GEO.  W.  PROVOST, 
Allegheny,  Pa. 

CHAS.  N.  WOOD, 

Boston,  Mass. 

JAS.  CLARK,  Jr.,  &  CO., Louisville,  Ky. 

HAYES  &  ARTHUR, 
Cleveland,  Ohio. 
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Aetna  ̂   Hecla= Insulators 

FOR  SERVICE  UNDER  WEATHER  EXPOSURE. 

ANDERSON
 STRAi6HT  UNDER

  RUNNING 
SECTION  INSULATORS. 

OYER  |400  0N  0NE  R0AD- 

Anderson  Straight  Under  Running  Insulated  Crossings. 
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ft
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INSULATED    THIRD-  RAIL*    SUPPORTS.  1 

Send  for  circular  on 

the  new 

Enclosed  Arc  Lamp 
22  inches  over  all  and 
burns  150  hours. 

TRADE  MARK 

KNIFE  and  Quick  Break  SWITCHES. 

SWITCHES  and  SWITCH=BOARDS  for  Large  and 
Small  Plants. 

END  CELL  SWITCHES  for  Storage  Battery  Plants. 

BRACKET  ARMS  for  Wood  and  Iron  Poles. 

'*> 

?¥ 

it* 

# 

it 

it 

it 

•Ha 

Albert  &  J.  M.  Anderson  Mfg.  Co., 

289=293  A  ST.,  BOSTON,  MASS. 

39  Victoria  St.,  London,  England. 50  Boulevard  Haussmann,  Paris,  France. r 



178 STREET  RAILWAY  JOURNAL. 

h   II  new  ant>  very 

btqb  arafce  of 

FOR  ELECTRIC  ROADS. 
ITnsulatton 

4 

This  material  has  been  thoroughly  tested 

by  flessrs.  Stone  &  Webster  of  Boston,  who 

give  it  the  highest  testimonial. 

It  has  already  met  with  great  popularity, 

one  or  two  of  the  heaviest  consumers  in  the 

country  using  it  to  the  exclusion  of  all  others. 

After  enlarging  the  plant  in  this  department 

we  are  fully  equipped  to  supply  the  material 

in  any  quantities. 

The  usual  standard  of  excellence  of  the 

Sterling  Supply  &  Hfg.  Co.  will  be  maintained 

in  the  manufacture  of  this  material. 

Also  Manufacturer  of 

GENERAL 

ELECTRIC 

RAILWAY 

SUPPLIES. 

STERLING  SUPPLY  &  MFG.  CO., 

141-155    E«ast    25th  Street, 

NEW  YORK. 
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♦ 
♦ 
♦ 
♦ BILLINQ5'  PATENT  DROP  FORQEb 

Commutator  Bars. 

OT0^^R6ED^G0MMy*FATOR*BAaS. 

COMMUTATOR  BARS 
FOR  ALL 
STANDARD 

STREET  RAILWAY 

MOTORS  -» 

|  STATIONARY  MACHINES 

HIGH  GRADE 

LINE 

MATERIAL. 

HARTFORD    CONN  USA 

The  DlLLINQS  &  5PENCXR  Co. 

HARTFORD,  CONN.,  U.  S.  A. 

FOREIGN  REPRESENTATIVE, 

.  ̂ 7*7".  BLAOKWELIj, 
39  Victoria  St.,  Westminster,  London,  S.  W. 

50  Boulevard  Haussman,  Paris. 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

DESIGNERS 

♦ 
♦ 
♦ 
♦ 
♦ 

ELECTRIC  RAILWAY  MATERIAL 



180 STREET  RAILWAY  JOURNAL. 

it 

Phono-Electric"  Wire 

FOR 
•www 

TROLLEY,  TELEPHONE 

and  TELEGRAPH  LINES 

High  Tensile  Strength  and  Elastic  Limit.  Great  Ductility.  Will  not  stretch.  Does  not 

break  at  kinks,  joints  or  scratches.  Practically  non-corrodible.  This  wire  cannot  be  equalled 
where  safe,  durable  and  permanent  construction  is  required. 

THE  BRIDGEPORT  BRASS  CO., 

19  MURRAY  STREET, 
New  York. 

...BRIDGEPORT,  CONN 
17  NORTH  7th  STREET, 

Philadelphia,  Pa. 
85-87  PEARL  STREET- 

Boston. 

ESTABLISHED  1848. 
THE  ... 

Hazard  Manufacturing  Co., 

MANUFACTURERS  OF 

Iron  and  Steel  Wire  Rope, 

Copper  Wire,  Soft  and  Hard  Drawn 

Steel  Cables  for  Street  Railways. 

®<>®o®o®o<j>o®o(^(^(^^ 
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I       TROLLEY  WIRE.  f 

|  JOHN  A.  ROEBLING'S  SONS  CO.,  Trenton,  N.  J.  § 
E=  SEND    ROR    SPECIAL    CIRCULAR.  =5 

|    ROUND  
or 

|  SPECIAL 

1  SHAPES. 

HARD  3 

DRAWN  | 

COPPER.  1 

117-119  Liberty  Street,  NEW  YORK. 171=173  Lake  Street,  CHICAGO. 

25-27  Fremont  Street,  SAN  FRANCISCO. 

32  S.  Water  Street,  CLEVELAND.  ^ 

American  Electrical  Works, 

PROVIDENCE,    R.  I. 

Bare  and  Insulated  Electric  Wire, 

Electric  Light  Line  Wire,  Incandescent  and  Flexible  Cords. 

RAILWAY    FEEDER    AND    TROLLEY  WIRE, 
AMERIOANITE,  MAGNET,  OFFICE  AND  ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND   UNDERGROUND  USE. 

New  York  Store,  P.  C.  Ackerman,  10  Cortlandt  St. 
Chicago  Store,  F.  E.  Donohoe,  241  Madison  St. 

Montreal  Branch,  Eugene  F.  PhiMips'  Electrical  Works. 

THE  BRYAN  RAIL  BOND 

ELECTRICALLY  and  MECHANICALLY  PERFECT. 

The  ONLY  BOND  that  absolutely 
provides  for  the  difference  in  con- 

ductivity between  the  steel  and  cop- 
per and  that  is  permanent  when 

once  fixed  in  place. 

SEND  FOR  CIRCULAR  AND  INFORMATION 

JAMES  BRYAN  &  CO. 

Imperial  Power  Building. 

W.  McLAIN, General  Sales  Agent, 

818  PARK  BLDC, 

F»ittsfc>urg,  Pet. 
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The  PLASTIC  RAIL  BOND 

EASILY  APPLIED. 

Equal  to  the  Rail  in  CONDUCTIVITY. 

Good  as  New  after  THREE  YEARS'  USE. 

Over  100,000  Recently  Sold.     Used  in  All  Parts  of  the  World. 

CONVINCING  TESTIMONY. 

''  I  have  carefully  examined  the  Plastic  Bonds  from  time  to  time  and  And  them  soft  and  plastic  and  the  contacts 
PERFECTLY  BRIGHT.  THEY  ARE  GOOD  AS  NEW  AFTER  THREE  YEARS'  USE.  Tests  show  that  THEIR 
CONDUCTIVITY  IS  STILL  EQUAL  TO  THAT  OF  THE  RAIL  ITSELF." 

April  13,  1898.  NIAGARA  FALLS  &  LEWISTON  RAILWAY. 

"  The  Plastic  Bonds  have  been  in  use  over  two  years.  On  an  examination  of  about  120  joints  during  reconstruc- 
tion, the  metal  surface  were  in  as  good  condition  as  when  put  in  place,  and  the  bonds  were  soft  and  pliable.  Individual 

tests  of  the  joints  show  up  well.  The  drop  in  the  return  circuit  is  very  small,  even  on  a  load  of  400  amperes  with  two 
60  lb.  rails."  HINGHAM  STREET  RAILWAY. 

April  2,  1898. 

"I  have  frequently  used  Plastic  Alloy  for  connections  between  water  mains  and  ground  returns.  One  of  these 
saddles  was  exposed  the  other  day  which  was  put  in  two  years  ago;  with  420  amperes  the  drop  was  .012  volts,  or  a  joint 
resistance  of  .0000285  ohms.  The  contact  was  clean  and  bright  and  the  Alloy  as  soft  as  when  put  in,  which  certainly 

verifies  your  claim  for  the  Plastic  Alloy  to  make  a  permanent  connection  of  low  resistance." 
July  15,  1898.  ALBERT  B.  HERRICK.  E.  E. 

•"From  what  I  have  seen  of  the  Plastic  Bond  and  from  tests  made,  I  think  it  unquestionably  the  BEST  Bond 
on  the  market.  It  is  particularly  adapted  to  railroads  similar  to  ours,  where  we  are  greatly  troubled  and  annoyed  by 

our  copper  bonds  being  cut  off  and  stolen." 
May  29,  1898.  BALTIMORE  &  OHIO  RAILWAY. 

HAROLD  P.  BROWN. 

39  Victoria  Street,  Westminster,  London. 
12  0'Connell  Street,  Sydney,  N.  S.  W. 

■^®<^®<^>®^®<^®<^®^>®^.® 

120  Liberty  Street,  NEW  YORK. 

<^®-<^®<^®<^®<^^®-^>®^>® 
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LEADING  ELECTRIC  RAILWAYS 

OF  THE  UNITED  STATES  AND  EUROPE 

USE  OUR  MATERIAL. 

JOEING  the  largest  and  most  experienced  manufacturers  of  the  following  material,  you 
are  assured  the  best  quality,  proper  prices,  the  latest  improvements  and  prompt 

execution  of  orders  by  dealing  direct  with  us. 

HARD  DRAWN  COPPER  TROLLEY  WIRE-Round  or  "  figure  8  "  shape. 
WEATHERPROOF  FEEDER  WIRE— Solid  or  stranded. 

"CROWN"  RUBBER  COV'D  WIRES  AND  CABLES— Underground  Cables  a  Specialty 
SPAN  WIRE— Solid  or  seven  wire  strand. 

GUARD  WIRE,  GUY  WIRE— Heavily  galvanized. 
CAR  WIRE — Rubber  covered  ;  made  for  this  special  purpose. 
MAGNET  WIRE — Round,  square  or  rectangular. 
OFFICE,  ANNUNCIATOR  WIRE  AND  LAMP  CORD. 

GALV'D  TELEPHONE  AND  TELEGRAPH  WIRE— Bare  or  Insulated,  as  required. 
RHEOSTAT  CABLES,  TROLLEY  AND  CAR  SPRINGS. 
IRON,  STEEL  AND  COPPER  WIRE  OF  EVERY  DESCRIPTION. 

CHICAGO  AND  CROWN  RAIL  BONDS 

ARE  THE  MOST  PRACTICAL  AND  PERFECT  BONDS  MADE. 

ARE  USED  BY  ALL  UP-TO-DATE  ROADS. 

PERFECT  ELECTRICAL  AND  MECHANICAL  CONTACT. 

ENTIRE  BOND  IS  OF  HIGH  CONDUCTIVITY  COPPER. 

ARE  MADE  IN  A  NUMBER  OF  SHAPES  TO  MEET  ALL  CONDITIONS  OF  BONDING. 

MOST  EASILY  AND  QUICKLY  APPLIED  OF  ANY  BOND  MADE. 

r~  ~  i  * 
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WASHBURN  &  MOEN  MFG.  CO. 

t  WORCESTER,  MASS. 
t 

*  Branch  Offices :  Boston,  New  York,  Philadelphia,  Pittsburgh,  Chicago,  Houston,  San  Francisco, 

i  Works  at  Worcester,  Mass.;  Waukegan,  111.;  San  Francisco,  Cal. 

♦ 

♦ 

European  Representative,  ROBERT  W.  BLACKWELL,  39  Victoria  St.,  Westminster,  London. 
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I-T-E  CIRCUIT  BREAKERS 

SPEAK  FOR  THEMSELVES.  < 

4 

4» 

44 

You  are  probably  familiar  with  them. 

If  not,  read 

flodern  Switchboards 

9? 

THE  GUTTER  ELECTRIC  AND  MANUFACTURING  GO. 

NEW  YORK,  120  LIBERTY  ST.  HI2  SANSOM  ST.,  PHILADELPHIA. 

European  Representative,  Robert  W.  Blackwell,  39  Victoria  St.,  Westminster,  London,  England. 
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PORCELAIN... 

Power  Traesmissloini 

Feed  WIr 

tasnnlator 

V*/ 

HARD  RUBBER, 

ROD,  TUBE, 

SHEET  and 

MOULDED 

SPECIALTIES 

IReb^flDanilla 

llnsulatino 

paper... 

press  anb  fuller 

Boarb  linen  latino 

paper.,. 

jfriction  anb  pure  (Bum 

llnsulatino  Capes 

Xtnen  ™*  cotton  llnsulating 

Capes... 

Ilnsulateb  jfeeber  Mire.  fPaonet 

Mire,  Meatberproof  llnsulatton 

"llnsulateb  Controller  Cables 

IRubber  Insulation 

Xinen  anb  Cotton  Iboee  for  Cable 

Covers... 

flncanbescent  1Rail\va\>  Xamps,  Xono 

Xife  .  .  . 

"Hrmalae"  anb  u£namelac"  Darnieb  anb 

paint .. 

We  Supply  the  7/fanufaeturers  of  Ctectri'cat  Apparatus. 

...jCet  us  Supply  you 



186 STREET  RAILWAY  JOURNAL. 

The  Forest  City  Electric  Co. 

Main  Office  and  Factory:  CLEVELAND,  OHIO,  U.  S.  A. 
MANUFACTURERS  OF 

The  Protected  Rail  Bond. 

PATENTED  AUfiUST  24,  ISM7. 

PLACED  UNDER  THE  FISH  PLATE 

Drop  Forged  and  Roll  Drop 

COMMUTATOR  BARS. 

Flexible  to  vibration  and  yielding  to  expansion 
and  contraction. 

Solid  copper  terminals,  cast  welded  on  to  copper 
wires.    No  Solder. 

We  furnish  Screw  Welders  for  fastening  Bond 
to  Rail. 

Catalogue  and  Samples  on  Application. 

Railway  and  Special.  All  styles  and 

sizes.  True  to  gauge.  Made  of 
Pure  Lake  Copper. 

AGENCIES 

JNO.  C  DOLPH,  126  Liberty  St.,  New  York. 
JOSHUA  HEN  DY  MACHINE  WORKS,  38  Fremont  St.,  San 

Francisco. 

LAING,  WHARTON  &  DOWN,  Ltd.,   82a  New  Bond  St. 
W..  London,  England. 

VICTOR  DOURIN.  28  Rue  de  la  Montague,  Brussels,  Belgium. 
E.  H.  CAUIOT  &  CO.,  12  Rue  St  Georges,  Paris,  France. 

The  COLUMBIA  MACHINE 

BLEHLER  &  P LftTT. 

Office,  18  Fulton  Street.     Factories,  2-18  Columbia  Heights, 

BROOKLYN,   1ST.  "2". .... MANUFACTURERS  OF.... 

ELECTRIC  RAILWAY  SUPPLIES. 

SPECIALTIES. 
Commutators,  New  and  Refilled.  Drop  Forged  Copper  Bars. 

Assembled  Commutator  Segments  of  all  Styles. 
Trolley  Wheels.       Car  Trimmings.      Fuse  Boxes.  Bearings. 
Armature  Winding.  Canopy  and  Power  House  Switches 
Adjustable  Brake  and  Controller  Handles.  Drop  Forgings. 
Brass  and  Iron  Founders.       Pattern  /lakers.       Nickel  Plating. 

ESTIMATES  SOLICITED. 

COLUMBIA  " THE  BOND  THAT  CAN  NOT  BE 
IMPROVED  BY  USE  OF 

AMALGAM. 
PERFECTION. 

PROTECTED 

TESTIMONIALS  AND 
PROOFS  FURNISHED, 
NOT  BY  THEORETIC- AL TESTS  BUT  BY 
PRACTICAL  RESULTS. 

THE  BOND  NOW  BEING  INSTALLED 
IN  PLACE   OF  THE   PLASTIC  BOND. 

BONDS 

HARRINGTON  RAIL  BONDING  CO. 

PERFECT  BONDING 

120  LIBERTY  ST.,  NEW  YORK. 
cannot  be  accurately  done  by  hand.  A  system  of  Jigs,  Drilling 
Machines  and  skilled  labor  justilies  the  expenditure  for  copper. "DIAGONAL." 

95    INCREASED  CONTACT. 
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THE  PARTRIDGE  CARBON  CO., 

SANDUSKY, 
OHIO. 

Agents : 

Mayer  &  Englond,  -  -  -  Philadelphia. 
Smith  &  Wallace,  -  Boston. 
Arthur  S.  Partridge,  -  -  -St.  Louis. 
Harry  M.  Shaw,  -  126  Liberty  St.,  New  York. 
Joshua  Hendy  Machine  Works, San  Francisco. 
Central  Electric  Co.,  -      -  Chicago. 
Newm an-Spr ani.ky  Co.,  Ltd.,  -  New  Orleans 
John  Child,  -      -  Muuaauuu^  Block,  Chicago. 

-M-M-M  ♦  ♦  ♦  ♦■ 

WESTON  S
TANDARD  PORTAB

LE 
DIRECT  READING 

Voltmeters 

Our  Station  Voltmeters 
and  A 111  meters  are  unsur- 

passed in  point  of  extreme 
accuracy  and  lowest  con- 

sumption of  energy.  .  .  . 
Mention  Street  Rail- 

way Journal  when  writ- ing for  catalogues  

WESTOjl  EltECTfyCfllt  IflSTtWlHEJlT  CO., 

1  14-120  William  Street, NEWARK,  N.  J. 

KeysTohe Electrical 
Minnniiiiinnimiiiuiiiiif'"  ■  — 

Instrument  Cd 

901  Montgomery  Ave- 

PHILADELPHIA 

Detectors1 

5VYITCMB0AKD 

AND 

PORTABLE  INSTRUMENTS 

NewYorK-l5Cortlandt5t Chicago 

807AshlandBloclC 

\^  A  NEW  AND  VALUABLE  BOOK,  J 

Power  Distribution  

for  Electric  Railroads. 
by.  .  .  . 
LOUIS  BELL,  Ph.  D. 

270  pages,  containing-  139  illustrations  and  diagrams. 
Price,  $2.50.    Postage  prepaid. 

THIS  is  an  important  work  recently  published  from  the  press  of  the  44  Street  Railway  Journal." 
It  is  written  especially  for  electrical  engineers  and  electric  railway  managers,  and  is  the  most 
comprehensive  book  on  the  subject  yet  published.  It  presents  the  latest  practice  of  the  lead- 

ing engineers  in  both  America  and  Europe,  and  discusses  heavy  railroad  service  and  that  by  alter- 
nating currents  as  well  as  street  railway  or  tramway  practice  proper.  It  is  illustrated  by  a  large 

number  of  diagrams  and  half-tone  engravings.  The  book  is  invaluable  to  those  who  wish  to  keep 
informed  on  the  modern  methods  of  power  transmission  for  electric  railways, 

COMMENTS  OF  THE  ELECTRICAL  PRESS. 

Dr.  Bell  is  recognized  as  one  of  the  ablest  writers  on  electrical  topics.  His  statements  are  clear. 
He  combines  technical  and  practical  knowledge  in  a  highly  interesting  and  instructive  way  in  his latest  publication  named  above.  It  is  a  valuable,  modern  and  comprehensive  book,  and  should  be  in the  library  of  every  up-to-date  electric  railway  man.— Electrical  Review. 

We  have  rarely  seen  a  work  in  which  there  was  contained  so  much  real  meat  and  intelligent  dis- 
cussion as  in  the  one  before  us.  It  is  full  of  practical  information  and  evidently  written  by  one  who is  a  thorough  master  of  his  subject.—  Electrical  Engineer,  New  York. 

This  book  contains  valuable  information,  which  every  one  who  is  engaged  in  designing  electric 
railway  systems  or  extensions  should  possess,  while  it  cannot  fail  to  be  of  great  interest  to  all  engi- 

neers, capitalists,  and  others  who  are  in  any  way  interested  in  the  practical  operation  of  such  lines. — Electrical  World. 
FOR  SALE  BY  THE 

Havemeyer  Building,  New  York. 
Monadnock  Block,  Chicago. Street  Railway  Publishing  Company, 
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Standard  Underground  Cable  Co., 

C Paper,  Fiber, Rubber    a    Fiber,  Rubber,  Paper  -w-^  Rubber,  Paper,  Fiber 
TELEPHONE      \     TELEGRAPH     l-C  ELECTRIC  LIGHT  I 
AERIAL  Am.   HOUSE  *— *  UNDERGROUND 

PirrSBURGH,  PA..  WestinghouseBI.'z. 
NEW  YORK  CITY,  No.  18  Cortlandt  St. 
PHILADELPHIA,  PA..  1225  Betz  Bide. 
CHICAGO.  ILL  .  542  The  Kookery. 
ST.  LOUIS,  no.,  507  Security  Bids 

For  All  Service 
POWER 
SUBMARINE E 

-High  Oracle   ̂ rubber-Cover^  and  Weatherproof  Wires.  Conduits  and  Accessories  Furnished  and  Installed  for  All  Classes  of  fervlce. 

Uncut  

Cut  to  any  Size  or  Pattern, 

Solid    Sheet    Segments  and 

Rings  

Sample  I  Quotation  Furnished 

fl.O. 

158  William  Street, 

New  York. 

RAILROAD  TIES  :  WOODEN  POLES  $ 
Jlotor  and  Steam.  Round  and  Octagonal. 

S.  C.  STROCK,     *      11  Broadway.  New  York. 

PILING, 

TiriBED. 

LUMBER-. 

H.  H.  MAUS  &  COMPANY, 
Formerly  of  McNaughton  Dumber  Co., 

No.  447  Bourse  Building,  PHILADELPHIA. 

KILN  DRIED  N.  C.  PINE. RAILROAD  TIES' CYPRESS  SHINGLES. 

Trolley  Poles  and  Ties  a  Specialty. 

AS  CHEAP 

AS 

WOODEN  POLES 

We  have  built    ::    ::  :; 

Special  Machinery 

for  the  manufacture  of  Steel  Poles,  and 

an  prepared  to  furnish  electric  railway 

companies  with  strong  and  artistic 

poles  at  extremely  low  prices. 

THE  COMMUTATOR  CO. 
MANUFACTURERS  OF 

DRAWN  COMMUTATOR  SEGMENTS 
OF  EVKRY  DESCRIPTION. 

MINNEAPOLIS,      ...        -  MINN. 

CEDAR  POLES 
tor  ELECTRIC  RAILWAYS. 

LARGE  STOCKS.  PROMPT  DELIVERY. 
-WRITE  US  FOR  PRICES.- 

THE  VALENTINE-CLARK  CO, 
234  La  Salle  Street,  CHICAGO. 

OCTAGONAL  POLES 

Round  Poles,  Cross  Arms,  Piling, 

TROLLEY  TIES 

Buffalo  Bridge 

&  Iron  Works, 

BAILEY  AVE.,  Near  Seneca  St., 

BUFFALO,  N.  Y. 

smSnENTs.      D.  W.  PHELAN,  280  Broadway,  New  York. 

JOS.  A.  HURD  *  CO. 

Wholesale  Lumber, 

Exchange  Building, BOSTON. 

We  also  manufacture 
STRUCTURAL 
STEEL  WORK 

for  street  railroad  buildings,  car  barns 
and  power  houses,  as  well  as  iron  and 
steel  bridges  of  all  kinds. 

TIES 

All  varieties  and  sizes  of  Ties  for 
steam  and  electric  railroads,  in 
cedar,  hackmatack,  oak  and  pine, 
both  northern  and  southern. 

Squared,  octagoned  and 
tapered  telephone  and  elec- 

tric railway  Poles,  in  cedar, 
hard  pine  and  chestnut. 

POLES 
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Electric  Railway  Equipment  Co. 

CINCINNATI,  OHIO,  U.  S.  A. 

MANUFACTURERS 

Iron  and  Steel  Tubular  Poles 

FOR   ELECTRIC    RAILWAYS,  LIGHTING  AND  TELEGRAPH. 
A 
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Street  Railway  Men 

WHAT  DO  YOU  THINK  OF  THIS 

FOR  A  CAR  LAMP?- 
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We  know  you  will  declare  it  the  best  you  ever  used  after  trial.  The  carbon  is  larger  in  diameter 
and  stronger  than  any  other.  It  is  uniform,  extra  long  lived,  and  strong  throughout.  Made  for 
500-525  and  550  volt  circuits. 

All  visitors  to  the  Boston  convention  are  cordially  invited  to  visit  our  factory  at  Lynn.  It  is 
only  ten  miles  out. 

♦ 

Pioneers  in  Renewing  Lamps 

X 
♦ 

Lynn  Incandescent  Lamp  Co., 

LYNN,  MHSS. 

I 

v   
 {t 



BRAKES       WHEELS    *    FENDERS  GRIPS 

GEARING         SAND  BOXES 

FARE  BOXES  *  LAMPS       REGISTERS  STOVES 

COUPLERS         TRACK  SCRAPERS 

1    CAR  APPLIANCES 

AND 

1  MATERIAL 

2) 
CURTAINS CAR  SEATS HEADLIGHTS 

ELECTRIC  HEATERS 

ELECTROLIERS   $    SPRINGS  #  TROLLEYS 

STEPS  GONGS  JACKS 

WHEEL  GRINDERS 
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THE  SYRACUSE  STREET  CAR  STRIKE 

Did   INot  Affect 

The  Syracuse 

Changeable  Headlight  Factory 

We  have  beep  running  overtime  for  the  past 

Send  ior  a  trial  lamp.  We  will  gladly  pay 

transportation  charges  both  wags — we  cap 

afford  to  do  it.  Everg  one  who  gives  our 

lamp  a  trial  will  use  po  other.     -     -     -  - 

A    ▲    ▲  ▲ 

Send  for  Prices  and  Catalogue. 

▲  ▲  ▲  ▲ 

CROUSE  hl/NDS  ELECTRIC  CO. 

NEW  YORK  OFFICE  AND  WAREHOUSE : 

23  Dey  St ,  IN.  Y.  Gity. 

MAIN  OFFICE  AND  WORKS : 

Syracuse.  IN  Y. 

X  * 

1 1 

SI 

0  ♦ 

montl?  on  our  Electric  Headlights,  and  still 

the  orders  pour  in. 

♦ 
♦ 

♦ 
♦ 0  ♦ 

s  x ♦  ♦ 

0  ♦ I 

I
*
 

i 

i 
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Our  Headllgnis  Llgm  fliieafl.  1 

PLAIN  OR  SIGN  PATTERNS 

showing  immediate  destination. 

We  Invite  the  Closest   Examination   by  up=to=date 

Railway  Managers. 

WHEELER  REFLECTOR  DO. 

24  Washington  Street, 

BOSTON. 

i 
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I  NEAL  ELECTRIC  HEADLIGHTS. 

PERMANENT.   PRACTICABLE.  PROFITABLE. 

Adopted  as  the  Standard  by  over  200  leading  street  railways  of  the  United  States  and  Canada.  Over  20,000  in  daily 
service.  Used  exclusively  by  New  York,  Boston  and  Brooklyn.  Protected  by  letters  patent  in  the  United  States  and 
Canada,  England  and  France. 

NEAL  HEADLIGHT  COMPANY, 

*      F.  E.  HUNTRESS.  General  manager.  BOSTON,    MASS.,    U.  S.  A.  J 
See  also  our  advertisement  in  International  Edition,  page  39. 

t  THE  DAYTON  MANUFACTURING  CO. 

MANUFACTURERS  OF DAYTON,  OHIO,  U.  S.  A. 

Trimmings,  Lamps,  Electroliers,  Etc., 

FOR  STEAM  AND 
STREET RAILROAD  CARS. 

! 

i 
♦ 
♦ 
♦ 
♦ 

Power  Distribution 

for  Electric  Railroads, 

By  LOUIS  BELL,  Ph.D. 

The  most  complete  treatise  on  the  sub= 

ject  ever  published. 
270  pages,  containing  139  illustrations 

and  diagrams. 

PRICE  $2.50 

Street  Railway  Publishing  Co., 

26  Cortlandt  Street.  NEW  YORK 
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Providence  Car  Fender 

SAVES  HUMAN  LIVES. 

.  .  .  MANUFACTURED    BY  .  .  . 

The  Consolidated  Car  Fender  Co. 

PROVIDENCE,  R.  I. 



Vhe  Slaughter  ofthe  innocents 

Ss  ffieing  Stopped. 

THE  GREAT  LIFE  SAVER 

The 

Providence 

Fender 

IS  DOING   ITS  GRAND  WORK  OF  SAVING   HUMAN  LIVES. 

already  THE  PROVIDENCE  FENDER  is  in  use  on  more 

than  FIVE  THOUSAND  CARS  in  nearly  SEVENTY  cities 

AND  TOWNS. 

LOOK  AT  THIS  RECORD! 

97  per  cent,  of  all  persons  struck  by  the  Providence  Fender  have  been  saved. 

99  per  cent,  of  those  saved  were  not  injured. 

per  Cent,  of  all  lives  placed  in  jeopardy  have  been  saved  when  the  full 

equipment,  viz.,  front  fender  and  wheel  guards,  has  been  used. 

WE  CAN  SUBSTANTIATE  THESE  FIGURES 

IS  NOT  THIS  A  GRAND  RECORD?  HAS  ANYTHING  EQUAL  TO  IT  BEEN  KNOWN? 

CATALOGUES  AND 
FURTHER  INFORMATION 
UPON  APPLICATION. 

THE  CONSOLIDATED  CAR  FENDER  CO. 

PROVIDENCE,  R.  I. 
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STOP  YOUR  CONDUCTORS  TURNING  IN  TRANSFERS 

INSTEAD  OF  CASH  FARES. 

OUR  DOUBLE  REGISTERS  WILL  DO  IT.  *^$t 
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THE  "NEW  HAVEN 

Is  the  only  COMPLETE  Double  Register  on  the  market.  All  other  so=called 

double  registers  are  simply  single  registers  with  two  totalizers.  THINK  IT  OVER. 

THE  "HEW  HAVEH"  FARE  REGISTERS 
SINGLE,  DOUBLE,  TRIPLE. 

Adopted  by  a  large  proportion  of  leading  Street  Railways. 

—  s 

Our  Double  Registers 
adopted  by 

Market  gtteet  ̂ .  Co. 
San  Francisco. 

Calunjet  Elec.  pml 

^ailwaij, 
Chicago. 

& 

U  P 

10
 

30 

t 
III! 

Tlje  Troy  (Sty  \i  Co. 

Troy,  N.  Y. 

flew  Yor^,  flew  flaVer] 

and  by  many  other  ltad  = 
ing  railways. 

RECORD: 
Registered  5,300,000  in  five  months 

on    machinery,  and   still   at  it 
regular  use 

without  a  break. HOW  IS  THAT? 

70  per  cent  of  the  Street  Railways  ot  New  England  equipped  with  "New  Haven"  Registers,  WHY  IS  IT? 
FULL    EXHIBIT    BOSTON  CONVENTION- 

5INGLE. DOUBLE. TRIPLE. 

THE  NEW  HAVEN  CAR  REGISTER  CO. NEW  HAVEN,  CONN. 

ft
 

ft 
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SEE  OUR  EXHIBIT  AT  THE  CONVENTION. 

A   ROOKE  REGISTER 

Rooke 

System 

...OF.. 

REGISTERING  FARES. 

Takes  registration  away  from  conductor. 

Fare  is  registered  before  it  reaches  conductor's  hand. 

No  annoyance  to  passenger. 

An  absolute  safeguard  against  dishonest  employees. 

No  bell  cord.         No  spotters. 

No  bell  punch.       No  collusion  on  transfers. 

No  boxes.  No  dishonest  conductors. 

Descriptive  Circular  on  application. 

Rooke  Register  Company 

PEORIA,  ILLINOIS. 
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Don't  fail  to  examine  the  Rooke  Registers  at  the  Convention. 

A    ROOKE  REGISTER. 

Rooke
 

Regis
ters 

Will  increase  your 

Earnings  from  5  to  15 

Light 

Convenient 

Simple 

Durable 

Accurate 

Certain 

Descriptive  Circular  on  application. 

Rooke  Register  Company 

PEORIA,  ILLINOIS. 
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STERLING 

Sterling 

Railway 

Supplies 

used 

by 

largest  Gompanies. 

Fare  Registers, 

Sand  Boxes, 

Rattan  for  Sweepers, 

Electric  Insulation, 

Fenders. 

Send  for  Gatalogue. 

Sterling 

in 

Name ; 

Sterling 

in 

Quality. 

L 

I 

N 

G 

No  Better 

Product 

in 

Any  Line 

Found 

Anywhere. 

STERLING  SUPPLY  &  MFG.  COMPANY 

141  to  155  EAST  25th  STREET,  NEW  YORK  CITY. 



At  the  Convention 

GO  TO  THE 

MEAKER 

MANUFACTURING  COMPANY 

EXHIBIT 

=  AND  = 

See  New  Registers 

DON'T  FAIL  TO  GET  ELEGANT  NEW  CATALOGUE 

^
>
 

Meaker  Mfg.  Co. 

North  Chicago,  III.,  U.S.A. 



At  the  Convention 

GO  TO  THE 

MEAKER 

MANUFACTURING  COMPANY 

EXHIBIT 

=  AND  =  = 

See  New  Registers 

DON'T  FAIL  TO  GET  ELEGANT  NEW  CATALOGUE 

^^^^ 

Meaker  Mfg.  Co. 

North  Chicago,  III.,  U.S.A. 
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MANUFACTURERS  OF  ALL  STYLES  OF  ... 

PORTABLE  and  STATIONARY 

REGISTERS 

..  ALSO  FULL   LINE  OF  .. 

Brass  Fixtures,  Leather  Goods,  Etc*,  Etc* 

ALARM 

REGISTERING 

PUNCH 

Especially  adapted 
for  any  number  of 
cash  fares,  tickets 
and  transfers. 

Adopted  by  the 
Melbourne  Tram- 

way &  Omnibus  Co. , 

of  Melbourne,  Aus- 
tralia, for  their  en= 

tire  system. 

MODEL  REGISTER. 

Thousands  of  these 

registers  in  use  in  this 
country  and  Canada, 
and  have  stood  the  test 
for  years. 

No  matter  what  sys- 
tem or  different  rates 

of  fares  you  have  on 

your  road  we  can  fur- 
nish you  with  a  regis- 

ter that  will  meet  your 

requirements. 

OUR.. 

Monitor  Register 

Shows  the  Largest  Figures 

yet  introduced  on  any  Register. 

SPECIAL  ATTENTION  PAID  TO 

EXPORT  ORDERS. 

For  Prices  and  full  particulars,  address 

EDWARD    BEADLE,  Manager. 

1 193  Broadway,  New  York  City,  N.Y. 

Full  line  of  samples  at  our  Pacific  Coast  Office,  J  630  Market  < 
Street,  San  Francisco,  Cal.,  F.  T.  HULL,  Agent. 

MONITOR  REGISTER. 
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Cbc  International 

Register  Company 

133-139  South  Clinton  Street,  CHICAGO. 

SINGLE  AND  DOUBLE  CAR  REGISTERS 

REGISTER  FITTINGS 

PORTABLE  REGISTERS 

Exclusive  peatures  of  our  Qar  Registers: 

Totalizer  completely  protected  against 

tampering,  even  when  taken  from  the 

register. 
Glass  signature  seal  which  must  be  de- 

stroyed before  case  can  be  detached  from 

bed  plate. 

A  single  blind  completely  covering  the 

trip  figures  during  both  the  operations  of 

registering  and  re-setting,  and  so  interlocked 
with  the  trip  register  that  no  reading  can  be 

shown  when  either  operation  is  incomplete. 

DOUBLE  REGISTER. 

BRANCH  OFFICES. 

NEW  ENGLAND: 

CHARLES  N.  WOOD, 
31  State  Street,  Boston. 

MIDDLE  STATES: 

MAYER  &  ENGLUND, 
10  South  Tenth  Street,  Philadelphia. 

NORTHERN  STATES: 

LESTER,  DEAN  &  COMPANY, 
Old  Colony  Building,  Chicago. SINGLE  REGISTER. 
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CHARLES  J.  MAYER. A.  H.  ENGLUND. 

lO  SOUTH  TENTH  STRF.F.T. 10  SOUTH  TENTH  STREET, 

...PHILADELPHIA... 

Electric  Railway  Materials  and  Supplies 

Of  Every  Description. 

We  are 

exclusive 

Territorial 

Representatives 

of  the 

following 

prominent 

manufacturers 

of 

Railway 

Material : 

R.  D.  NUTTALL  COMPANY,  Allegheny,  Pa. 
Gears,  Pinions,  Bearings,  Trolleys,  etc. 

INTERNATIONAL  REGISTER  CO.,  -  Chicago,  III. 
Single  and  Double  Fare  Registers. 

VAN  WAGONER  &  WILLIAMS  HARDWARE  CO., 

Cleveland,  Ohio. 
Drop  Forged  Commutator  Segments. 

PARTRIDGE  CARBON  CO.,     -  -     Sandusky,  Ohio. 
Self=Lubricating  Motor  and  Generator  Carbons. 

Chicago,  III. 
J.  M.  ATKINSON  &  CO.,  - Flexible  Horse  Shoe  Rail  Bonds. 

W.  T.  C.  MAC  ALLEN  CO., 
Standard  Overhead  Insulation. 

Boston,  Mass. 

AMERICAN  ELECTRIC  HEATING  CORPORATION, 
Boston,  Mass. 

Electric  Car  Heaters  of  every  design. 

BRADFORD  BELTING  CO.,  Cincinnati,  Ohio. 
"Monarch"  Insulating  Paint. 

STERLING  VARNISH  CO.,    -  Pittsburgh,  Pa. 
"Extra"  Insulating  Varnish. 

D.  &  W.  FUSE  CO.,    -  -  Providence,  R.  I. 
lNon  =  Arcing  Inclosed  Fuses. 

ALBERT  &  J.  M.  ANDERSON  MFG.  CO.,     -     Boston,  Mass. 
Knife  Switches  and  Switchboard  Work. 

AMERICAN  RAIL  JOINT  &  MFG.  CO.,   -  Cleveland,  Ohio. 
"Boltless  "  American  Rail  Joints. 

3 

1 

S   

Everything  in  Stock. 

SEND    TOR  CATALOGUES, 
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US  HMNTER  FENbER 

it 

Showing  Fender  in  action. 

IS  THE  ONLY 

flUTOfVlTIC 

TENDER 

NOW  IN  SERVICE... 

i-Ji  ̂J-t  i-Ji  r-^t  r^-t  r£*  i-Ji  pji  »>J*       »-J*  »>Ji       fj-t  »^»  r^t  <"J->  r^i  i-Ji  rji  rj^i  »Ji  f-Jfl  rji  f>J-i  t-Jt  fj^  rj^ 
rj*       i^i  i^-t  rj*  rj-t  fj-i  f^i  rj-i  ej*       i-Ji  r^t       r^t       r^t       f^*  rji       r^i       rj*  p  J»  pj«t  *J»t  pji 

'J^*    *^r>  r^->       t-^^  Ht'  *^-* 

IT  WORKS  AUTOMATICALLY,  without  the  aid  of  the  motorm
an  ; 

saves  life  and  limb,  without  failure,  of  both  children  and  adults.  It  costs 

less  than  any  other  fender  to  maintain.  Colliding  with  heavy  wagons 

injures  the  front  guard  but  little,  while  other  fenders  are  mashed  all  to 

pieces  and  new  ones  are  necessary  to  take  the  places  of  the  old. 

fa  Give  us  your  order  for  trial  fender,  which  we  will  furnish  promptly 

and  without  cost  to  yon,  and  which  will  allow  us  to  prove  to  you  in  a 

practical  way  that  we  have  the  fender  that  should  be  in  service  upon  your  cars. 

We  solicit  your  correspondence  by  early  post. 

REFERENCES,   FOLLOWING  ROADS: 

Cincinnati  Street  Railway  Co.,  Cincinnati,  0. 
So.  Covington  &  Cincinnati  Ry.,  Covington,  Ky. 
Columbus  Central  Railway  Co.,  Columbus,  0. 

People's  Railway  Company,  Dayton,  0 
Rvansville  Street  Railway  Co.,  Evansville,  lnd. 

Wheeling  Street  Railway,  Wheeling,  W.  Va. 
Belt  Electric  Line  Company,  Lexington,  Ky. 
St.  Louis  &  Meramec  River  R.  R.  Co.,  St.  Louis,  Mo. 

Citizen's  Street  Railway  Co.,  Oshkosh,  Wis. 

THE  HUNTER  AUTOMATIC  FENDER  00. 

Office,  Covington,  Kentucky. 

JOHN  C.  DROEGE,  President,  Covington,  Ky. 
(Treas.  I.icking  Rolling  Mill  CoJ 

J.  H.  MERSMAN,  Treasurer,  Covington,  Ky. 
(Pres.  Farmers'  and  Traders'  National  Bank.) 

H.  F.  BLASE,  Vice-President,  Covington,  Ky. 

M.  C  MOTCH,  Secretary,  Covington,  Ky. 
(No.  613  Madison  Ave.) 

LYTLE  J.  HUNTER,  General  Sales  Agent. 
Neave  Building,  CINCINNATI,  O. 

-♦is 
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Rattan  Car  Seating— Rattan  for  Sweepers Prices  and  Samples  on  Application.  WOVEN    RATTAN    FOR    PANEL    WORK,    Etc.,  Etc. 
AMERICAN  RATTAN  &  REED  MFC.  CO.,  18  Guernsey  Street,  Brooklyn,  N.  Y. 

BENT  CLASS 
1°?, RAILWAY  CARS. 

Largest  exclusive  Glass  Bending Works  in  the  World. 

Oriel  6Ia$$  Compatiy, 
ST.  LOUIS.  MO. 

TIN  ROLLER- 

Special  rollers  for  street  and  steam  railway  cars.  Brackets 
suitable  for  all  classes  of  fittings.  Used  all  over  the 
world  wherever  cars  are  run. 

STEWART  HARTSHORN  CO. 

Every  Genuine  Roller  faaa  the  name  ot  manufacturer, 
STB  WART  HARTSHORN,  In  oorlpt  on  label. 

NEW  YORK,  486  Broadway. 
CHICAGO.  203  ofc  205  Jackson  St. 

Office  and  Factory, 
E.  NEWARK,  N.  J. 

^wWvVrVTvyT^^TWvyvwwvvyyTVvvw^ 

Pittsburgh  Steel  Hollom-Ware  Go. ALLEGHENY,  PA. 

MANUFACTURERS  OF 

SEAMLESS  STRUCTURAL  CO.,  t MANUFACTURERS  OF 

ROLLED  STEEL  GONGS. 

FOR  STREET  C A   S,  STEAM  ROADS  AND 
STEAMSHIPS,  YACHTS,  ETC. 

Western  Representative, 
j      THE  W.  R.  Q ARTON  CO..  807  Ashland  Block,  CHICAOO 

©<»■  9      ̂ >  ©  ̂ >  ©      ©  ̂ >  ©      ®-*6>  ©©<*-©<**  ^>  ©  ̂ >  Q'%>9  ^>  © e 
i 

€ 

C 

i 

» 

O 

3 
Q  P.O.  Box  246.  WORKS,  718  to  732  HANOVER  ST. 

}  MILWAUKEE,  WIS. 

Foot  Oongs  and 
Attachments  for 

Street  Cars. 

The  Host  Durable  $ 

Gong  Made.  A 

i 

U  <±-  ©      ©      ©      ©  "^»>  9      ©      ©      ©      ©      *      ©  <:*-  ̂ *  ©  ̂ >  * 

The  ONLY  ABSOLUTELY 

RELIABLE  SAND  BOX 

OFFERED  to  the  TRADE 

De  Witt  sand  boxes  have  been  in  use  on  175 
CARS  of  the  West  End  Street  Railway  Co.  of  Boston 
for  the  last  four  years  and  are  as  good  to-day  as 
when  placed  on  the  cars.  Most  of  the  street  railways  of 
the  Eastern  States  are  also  equipped  with  our  boxes. 

De  Win's 
COMMON  SENSE 

SAND  BOX 

♦ 
♦ 
♦ 
♦ 
♦ 

X 

♦ 
♦ 
♦ 
❖ 
♦ 
♦ 
♦ 
♦ 

i 
♦ 
♦ 
♦ 
♦ 
♦ 
♦ 
♦ 
♦ 
♦ 
♦ 
♦ 

Write  us  for  testimonials  from  the  trade. 

Eastern  Agents  : 
BIBBER-WHITE  CO., 

49  Federal  Street,  Boston 

They  will  inform  what  is  to  be  expected  from  the  box  when  in  daily  use. 
work  about  it,  only  facts. 

♦ 
t 
♦ 
♦ 

♦ E.  F.  DeWITT  &  CO.,  Lansingburgh,  N.Y. 

STYLE  4. 

$3-5o  per  Box, 

including  Hopper,  Hose,  Foot 
Lever  and  Spring. 

Ham's  Ventilating  Sand  Box 
Cannot  Clog. 

Controls  Outflow  Completely. 

Moisture  Cannot  Follow  Spout  to  Reach  the  Sand. 

Will  Not  Leak.       Few  Parts. 

Not  a  Molasses  Gate  or  "Our  Grandfather's  Oat  Bin  Spoui:." 
BUILT  ON  SCIENTIFIC  PRINCIPLES. 

Positively  Successful.       Low  in  Price. 

HAM  SAND   BOX  CO.,    =    =    Troy,  N.  Y. 
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NEW  YORK  CAR  WHEEL  WORKS 

General  Office  and  Works, 

BUFFALO,  N.  Y. 

New  York  City  Works, 

West  and  Bank  Sts.,  NEW  YORK. 

Makers  oL 

HIGH  GRADE 

WH 

FOR 

Electric 

and  Cable 

Tramway 

..  AND 

Steam  Railway 

Service. 

Special  Quality  Cold  Rolled  Axles 

Of  the  Highest  Quality  and  Finish. 

WHEELS  FINISHED  AND  FITTED  TO  AXLES  IN  A  PERFECT  MECHANICAL. 

MANNER.    LARGEST  AND  MOST  COMPLETE  EQUIPMENT  AND  PLANT 

FOR  THE  MANUFACTURE  OF  ALL  SIZES  AND  KINDS  OF 

WHEELS  FOR  ELECTRIC  SERVICE. 
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.JOSHUA  W.  RHODES 

P*Rfc  ~  ' VV!  L.  ELKIN5, 

pTISBURGM, 

Best  Quality  Chilled 

WHEELS 

for  Steam,  Cable  and 

Electric  Service. 

k***************  *************  A  A  *  «  ******  *************  ************* ,  *j*^  *j*  *^*_  A ********** 
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ESTABLISHED  1836. 

Lobdell  Car  Wheel  Co., 

WILMINGTON,   DELAWARE,   U.  S.  A. 

The  Oldest  Car 

Wheel  Establishment 

in  the  Country. 

CAPACITY, 

500  WHEELS 
PER  DAY. 

MANUFACTURERS  OF 
CHILLED  WHEELS 

op  all  sizes  and  description  fob  ELECTRIC,  CABLE  AND  HORSE  CARS,  Etc. 
Suitable  for  all  kinds  of  rails.  Guaranteed  equal  to  any  others  made. 

3 
I 

I  LEHIGH  CAR,  WHEELS  AXLE  WORKS 

1 
« 

4 
IMEE,  FULLER  &  CO., 

catasauqua,  Pa.,  U.  s.  fl. 

Manufacturers  of 

t  CHILLED  AND  STEEL  TIRED 

j  CAR  WHEELS 

for  Electric  Railway  and  Steam  Railroad  Service. 

Broad  and  Narrow  Gage 

FREIGHT  AND  COAL  CARS 

of  every  description. 

HAMMERED  AXLES 
and  other  Forgings. 

*  CAPACITY. 

J?  20  CARS  PER  DAY. Jx  300  WHEELS  PER  DAY. 

Wheels  fitted  to  Axles,  and 
prices  furnished  on  appli- cation. 

> 
* 

> 

> 
* 

» 

I 
* 

S 
S 
* 

i 
I 

1 

Detrorit  Chicago.     St- Paul- Denver.  Tacoma. 

GRIFFIN  WHEEL  CO., 

Chilled  Iron  Car  Wheels 
for  Every  Class  of  Service. 

High  Grade  Street 

t  Car  Wheels  ^i™  j f  Hain  Office,  £ 
A  503  Western  Union  Building,  Chicago.  ^ 

VOSE  SPRING  COMPANY, 
25  HURRAY  STREET, 

P.  O  Box  127.  NEW  YORK. 
GUSTA.VE  Suckow,  Genl.  Mgr. 

TROLLEY 
and 

BRUSH  HOLDER Springs 

VOSE  "  GRADUATED," 
PL.AIN  COIL.,  EL,L.IPT!C. 

Springs  of  all  Descriptions. 

Rubber  Springs,  Blocks,  Cushions  &  Washers 

We  have  over  8,000  cars  equipped  with  our  Springs. 
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ST.  LOUIS,  MO. 

fy^E  make  y/E  use 

Street  Car  Wheels  
0NLY  Tt1E  BEST 

Guaranteed  Perfectly  Round.
  CHARCOAL:  IRON. 

Cast  in  plain  or  contracting  chills. 

OUR  MOTTO  :       „  ̂   FeffeCt    PrOCtUCt."       ,T  SPEAKS  FOR  ,TSELF. 

Our 

Improved 

Double 

Braced 

Spoke 

GClbeel. 

We  don't  make  guarantees  that  our 
wheels  won't  warrant.  We  have 
no    replacements     on    this  wheel. 

JVIaximum Chill, 

JVIaximum Strength, 

]Minimum 

height. 

Finished  and  fitted  to  axles  for  any  truck, 
with  axles  of  highest  quality. 

St.  Louis  Car  Wheel  Co., 

ST.    LOUIS,  MO. 

CITY  OFFICE  : CENL.  OFFICE  and  WORKS: 

504  and  505  Bank  of  Commerce  Bldg., 

Broadway  and  Olive  St. 

Spring  Hvenuc,  ]Mo.,  pac.  and 

Olabash  R.  Rds. 

'
1
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OPEN  AND  SOLID  PLATE  FOR 

Electric  and  Cable 

Gars,  Snow  Flows, 

Sprinklers,  etc. 

GROUND  PERFECTLY 
TRUE  ON  TREADS 

!  Lobdell  Car  Wheel  Co. 

WILMINGTON,  DELAWARE, 

Capacity 

800 
Wheels 

Per  Day 

CAR  WHEELS 

OF  ALL  SIZES  AND 
DESCRIPTIONS 

OPEN  AND  SOLID  PLATE  FOR 

Morse  Cars  and 

other  Light  Service 
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New  Car  Wheel  Grinder. 

THE  MOST  PERFECT  AND   COflPLETE   WHEEL  GRINDER   EVER  HADE. 

Grinds  Car  Wheels  on  axles  or  under  cars. 

Entirely  below  floor.    Elevated  into  position  by  ratchet  and  all  parts /aised  together  or  separately. 
Automatic  feeds.    Exhaust  fan  removes  all  dust. 
Car  Wheel  revolved  is  revolutions  per  minute  by  cushion  friction. 
Emery  Wheels  with  safety  collars,  revolve  i  soo  revolutions  per  minute. 
One  man  can  operate  it  perfectly.  Address, 

Hampden  Corundum  Wheel  Co., 

SPRINGFIELD,  MASS. 
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IT  PAYS  TO  REGRIND  CAR  WHEELS 

If  removed  when  it  first  becomes  flat  and  properly  ground,  the  second  and  third 
life  of  a  wheel  is  often  greater  than  the  first.    J*    -J*     J*     &     £    </*  & 

THE  SPRINGFIELD  CAR  WHEEL  GRINDER 

Will  grind  wheels  either  on  or  off  of  the  ax!es  and  is  constructed  to  operate  independent  of  the  car.  By  grinding  wheels 
on  their  journals,  but  away  from  the  cars,  there  is  no  danger  of  injuring  the  boxes  or  the  motors  with  the  emery  dust. 

The  grinder  is  of  very  rigid  construction,  with  head  and  tail  stocks,  as  well  as  wheel,  on  one  solid  and 
rigid  base,  to  avoid  any  spring.  We  also  manufacture  a  machine  with  the  grinding  head  on  one  end  only, 
especially  adapted  for  small  roads. 

t|j  For  prices  and  full  particulars,  address  the 
OUR  CAR  WHEEL  GRINDER  and  OTHER  MACHINES 

used  in  street  railway  repair  shops  will  be  in  operation 
in  the  power  department  of  the  Boston  Exhibition ,  Space 
No.  127.  We  respect'ully  invite  a  careful  inspection  of 
these  machines  by  those  in  attendance  at  the  Convention. 

SPRINGFIELD  MANUFACTURING  CO., 

BRIDGEPORT,  CONN. 
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WORN  SHOE. WILLIAM  W.  WHITCOMB,  President  and  General  Manager NEW  SHOE X  X 
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COMPOSITE  BRAKE-SHOE SOLE  PROPRIETORS. 

CAN   BE  APPLIED   TO  ANY  MAKE  OF  TRUCK. 

"  COMPO." TRADE  MARK. 620  ATLANTIC  AVENUE. BOSTON,  MASS. "  COMPO." TRADE  MARK. 

MANUFACTURERS  AND  SALES  AGENTS 

THE  SESSIONS  FOUNDRY  CO., 
Bristol,  Conn., 

RHODK  ISLAND, 
CONNECTICUT, 
EASTERN  NEW  YORK, 
NEW  JERSEY, 
EASTERN  PENNA, 
DELAWARE, 
MARYLAND, 
DISTRICT  OF  COLUMBIA. 
VIRGINIA. 

BARBOUR= STOCK  WELL  CO 
Cambridgeport,  Mass., 

FOR MAINE.  VERMONT 

to  whom  all  orders  should  be  addressed)  : 

J.  C.  CARRY,  Sales  Agent, 

WELLS  &  FRENCH  CO.,  Hfrs., 

NEW  HAMPSHIRE, MASSACHUSETTS. 

HAVES  &  ARTHUR,  Sales  Agen's, Cleveland.  O. 
E.  BUFFALO  IRON  WORKS  CO., 

Manufacturers,  Buffalo,  N.  Y., 

WESTERN  NEW  YORK, 
WESTERN  PENNA, 

OHIO, 

WEST  VIRGINIA. 

1'Isher  Building,  Chicago,  III.. 
FOR 

MICHIGAN, INDIANA, 
ILLINOIS, MISSOURI, IOWA, 

MINNESOTA, 
WISCONSIN. 

CAST  IRON  SHOE  WITH  CORK  INSERTS. 

Gives  maximum  braking  without  gripping,  smoother  running  of  cars,  and  less  flat  wheels. 
A  special  and  uniform  metal  with  increase  of  mileage  or  service. 
Is  standard  on  more  than  three-quarters  of  the  Electric  Railways  in  New  England,  many  prominent  Systems  in  New  York, 

New  Jersey  and  Pennsylvania,  and  is  rapidly  coming  into  use  elsewhere. 
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The  ALLEN  &  MORRISON  BRAKE  SHOE 

Saves  one-half  tire  wear,  has  the  braking  power  of 

softest  iron  shoe,  and  the  life  of  the  best  chilled  shoe 

THE  ALLEN  &  MORRISON  BRAKE  SHOE  CO. 

FISHER  BUILDING      J»      CHICAGO,  ILL. 
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NOISELESS!  CLEANLY !  DURABLE! 

NEW  PROCESS 

RAW  HIDE  PINIONS 

For   Electric  Motors  and  all  High  Speed  Machinery. 
TRIED  AND  TRUE. 

t 
♦ 
♦ 

The  New  Process  Raw  Hide  Co.,  f 
Patentees  and 

bole  Manufacturers. SYRACUSE,  N.  Y.,  U.  S.  A.  1 
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Electric  flotor 

GEARS 
AND 

PINIONS 

We  guarantee  the  best 
material  ami  workmanship. 
Write  for  prices. 

A.Mertes  Mfg.  Co. 

ALLEGHENY,  PA. 
Smith  &  Wall  .ce,  boston,  Eastern  Agents. 

Central  Union  Brass  Co.,  St.  Louis,  Western  Agents. 
McGill  &  Pomeroy,  Chicago.  Northern  Agents. 

Raymond  &  Gray,  New  Orleans,  Southern  Agents. 

Catskill  Foundry  &  Machine  Works, 

C  VTSK  ILL,   IV.  Y. 

Mw«,rers  of  Sfeel  and  iron  Cut  motor ~~ — 6ear$  and  Pinions. 

QUALITY  SUPERIOR.  PRICES  LOW.  SEND  FOR  PRICE-LIST. 

New  York  Office,  126  Liberty  Street. 

|  FORGED  STEEL  AXLE  GEARS. 

Uniform  in  Quality,  Stronger,  Lighter  and  Easier  Adjusted. 

Accurately  Cut  and  No  Higher  in  Price  than  the  Best  Steel  Castings.  .» 

1 

DUQUESNE  FORGE  CO.,  Rankin,  Pa. 

MANUFACTURERS  OK 

Bensemsr.  Open  HearlK  anil  nickel  Steel  and  iron  Forgings 

FOR    ALL  PURPOSES. 

MOTOR    GEARS    AND  PIINIOINS. 

When  -  need  of  GEARS  -d  PINIONS,  £ 

THE  SIMONDS  MANUFACTURING  CO'S  PRODUCT, 
from  any  of  their  agents  : 

H.  H.  Hunt,  Equitable  Building,  Boston,  Mass. 
Elmer  P.  Morris,  is  Cortlandt  Street,  New  York,  N.  Y. 

].  C.  Carry,  1301  Fisher  Building,  Chicago,  111. 
C.  B.  Kaufman  &  Co.,  537  Mission  Street,  San  Francisco,  Cal. 

Gagnon,  Spragge  &  Co.,  Montreal,  Canada. 
Robert  W.  Blackwell,  London,  England. 
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Parmenter  Fenders 

and  Wheel  Guards 

not  an  Experiment.  Over  2000  in  Practical  Operation. 

QUR  EXHIBIT  at  the  Boston 
Convention  will  be  a  very- 
fine  one. 

LOOK  OUT  FOR  IT. 

One  of  the  cars  of  the  Metropolitan  Railroad  Co.,  Washington,  DC,  which  has  adoptei  tb.3  Parmeuter  Life  Guards. 

.  .  .  THE  FENDERS  .  .  . 
Are  fenders  that  will  FEND,  and  are  easily  adjusted  to  any  style of  car. 
Can  be  dropped  to  the  roadbed  by  a  slight  movement  of  the  motor- man's  knee. 
Can  be  folded  up  or  transferred  from  one  end  of  car  to  the  other  if desired. 

.  .    THE  WHEEL  GUARDS.  .  . 
Are  entirely  automatic  and  positive  in  action,  and  not  dependent  on 

gravity. 
Can  be  used  in  connection  with  the  fenders  or  independently. 
Are  light  in  construction,  and  when  in  action  are  locked  closely  to the  roadbed. 

\A/e  also  manufacture 

The  P  &  P  Track  Cleaners. 

Simple  in  construction. 
Easily  applied  to  the  car. 
Clear  the  rail  of  snow  and  ice  better  than  any  other 

make. 

So  constructed  that  there  will  be  no  injury  to  the 
scrapers  should  the  car  be  reversed  while  they 
are  in  operation. 

Investigation  and  Correspond= 
ence  Solicited. 

GEO.  A.  PARMENTER  &,  CO 

Cambridgeport,  Mass. 
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THE  VAN  DORN  £  DUTTON  COMPANY. 

EXCLUSIVE  MANUFACTURERS 

(for  the  last  thirteen  years) 
...OF  THE... 

Clark  Patent  Track  Cleaners. 

8. 

The  only  Cleaners  which  provide  for  light  or  heavy  pressure  of  the  shovels  as 

may  be  necessary  to  remove  snow,  ice,  mud  or  sand  from  the  rails. 

12,000   SETS    IM  USE, 

By  over  two  hundred  and  seventy-five  Street  Railway  Companies  in  all  sections  of 
the  United  States  and  Canada. 

)Z\sk  your  neighbor  how  he  likes  them. 

You  will  find  him  using  them. 

Address, 

CLEVELAND,  OHIO. 

>  *> 
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TEN   REASONS  WHY 

You  should  equip  your  cars  during  the  coming 
Winter  with  the 

IIloNffflDH  Truck  Cleaner  : 

Monarch 

TRACK  CLEANER 

■^y^E  will  be  "  in  evidence  "  at  the  Boston  Convention, and  will  be  glad  to  quote  prices  and  answer  all 

questions  in  regard  to  our  device.  If  you  do  not  expect 

to  attend  the  Convention  we  would  be  pleased  to  have 

our  agent  call  and  see  you. 

1.  It   affords   the    greatest  possible 
strength  with  the  least  possible 
weight. 

jt 

2.  It  has  a  wide  range  of  adjustment 
and  adaptability  to  all  styles  of ears. 

w& 

3.  Its  workmanship  is  strictly  high- class. 

4.  All  wearing  parts  may  be  quickly 
and  cheaply  replaced. 

1^* 

5.  The  tension  of  the  two  blades  may 
be  changed  as  desired  by  the 
operation  of  the  handle  and  lever. 

6.  The  two  blades  operate  indepen- 
dently, and  are  under  the  entire 

control  of  the  motorman. 

jt 

7.  The  handle  and  lever  are  so  adjust- 
able as  to  be  placed  in  any  posi- 
tion desirable  on  the  platform. 

8.  The  steel  shoes  at  bottom  of  blades 
are  of  correct  form,  and  carry  the 
blades  above  the  roadway  or  brick 

paving  and  other  obstructions. 

9.  When  worn  out  the  shoes  may  be 

readily  replaced  without  remov- 
ing the  scraper  from  the  car. 

10.    A  trial  trip  will  convince  you  of  its 
merits. 

The  PNARGH  STOVE  &  JWFG.  GO. 

NEW  ENGLAND  AGENT, 

CHAS.  N.  WOOD, 

39  State  St.,  BOSTON. 

MANSFIELD,  OHIO, 

U.  S.  A. 
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Christensen'
s 

|  Improved  Air  Brake 

t 

i 

INDEPENDENT 
HOTOR 

SYSTEM. 

FULLY  COVERED  BY  PATENTS 

A  Complete  System  for  Elevated  and  the  Largest  of  Inter-Urban  Cars. 

Has  many  Advantages  over  any  Brake  made. 

Its  Simplicity  of  Construction   Assures  Durability. 

PERFECT  SYSTEM  OF  LUBRICATION. 

NOVEL  VALVE  ARRANGEMENT. 

AUTOMATIC  SWITCH  CONTROLLER. 

ENGINEERS'  VALVE. 

We  are  prepared  to 

furnish  complete  Brake 

Equipments  for 
either  straight  or 
automatic  air 

service.  Our 

triple  valve  and 

engineers'  con- 
trolling valve  are 

by  far  the  sim- 
plest made  and 

combine  all  de- 
sirable features. 

THE  MOTOR  COMPRESSOR 

ENGINEERS'  VALVE, 
GAGE  AND  GAGE PIPING. 

The  Inde- 

pendent Motor 

Compressor  i  s 
made  in  four 

sizes  to  give  from 

ii  to  54  cubic 

feet  of  free  air 

per  minute. FIO.  B  8. 
AUTOMATIC  SWITCH  CONTROLLER. 

MANUFACTURED  BY 

Christensen  Engineering  Company, 

Works,  720=728  Hanover  Street,  I 
Post=Office  Address,  Box  237.  S 

MILWAUKEE,  WIS. 

CHICAGO  OFFICE,  1402  Fisher  Building,  GARSON  MYERS,  Sales  Agent. 

Eastern  Sales  Agent,  F.  C.  RANDALL,  17  Ashley  Street,  Hartford  Conn. 
LONDON  OFFICE,  39  Victoria  Street,  Westminster,  S.  W. 

See  also  opposite  page,  and  page  96. 
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Christen
sen's 

Automatic  Air  Brake 

AXLE 

con  PRESSOR 

SYSTEM. 

FULLY  COVERED  BY 
PATENTS. 

i 

'yHIS  System  is  espe= 
dally  adapted  for  use 

on  city  surface  cars 

running  at  moderate 

speeds. 

AXLE  COMPRESSOR  WITH  TOP  HALF  OF 
CASINO  REMOVED. 

ENGINEER'S..  VALVE. 

AXLE  COMPRESSORIAND  GOVERNOR. ALL  HOVING  PARTS  OF  COMPRESSOR. 

Manufactured  by 

Ghristensen  Engineering  Company, 

Milwaukee, 
Wisconsin, 

U.  S.  f\. 

See  also  opposite  page,  and  page  96. 
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TUB  American  BraRe  Stioe  Co 

OWNER  OF  THE  DIAflOND  »S"  PATENTS. 

-=LICENSEES= 

THE  5ARQENT  COHPANT, 

CHICAGO,  ILLS. 

PARKER  6r  TOPPINQ, 

ST.  PAUL,  niNN. 

RAHAPO  IRON  WORKS, 

HILLBURN,  N.  Y. 

CENTRAL  BRAKE  5H0E  CO., 

BUFFALO,  N.  Y. 

theDIAMOND
"S"shoe 

t 

Reduces  Cost  of  Brake  Maintenance 

ON 

0 

Electric  Cars 

AND 

Increases 

Brake 

Efficiency. 

One  Set  of  Diamond  "3"  Brake  Sdoes 
WILL.  OUTWEAR 

FOUR    SETS    PLAIN    CAST  IRON 

WITH  EQUAL  HOLDING  POWER. 
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Wendell  &  MacDuffie, 

i 

26  Cortlandt  Street, 

NEW  YORK. I 
33  State  Street, 

BOSTON. 

DEALERS  AND  CONTRACTORS 

ELECTRIC  RAILWAY  EQUIPMENT  and  SUPPLIES 

OF  EVERY  DESCRIPTION,  FOR 

Station,  Line  and  Equipment. 

CROSS  ARMS, 

COMMUTATORS, 
WIRE, 

RAIL  JOINTS, 

MACHINERY, 
DYNAMOS, 

ENGINES, 
POLES, 

ELECTRIC  LIGHT  SUPPLIES, 

O  H.  LINE  MATERIAL, 

METALLIC  PACKING, 

FIGURE  "8"  WIRE. 

t 
> 

1* 

!» 
Send  for  Catalogue. 

.*********** * *** 

The  Gears  You  Want 

ARE  THOSE  WHICH  WILL  GIVE  THE 

LONGEST  SERVICE 

LEMST  MONEY. 
FOR 
THE 

There  are  no  gears  made  which  will  cost  you  less 
per  car  mile  of  service  than  ours. 

i 

CONVINCE  YOURSELF  OF  THIS   FACT   BY  GIVING  THE   GEARS  A  TRIAL. 
In  use  on  the  largest  railroad  systems. 

WE5TERN  QErtR  CO 

MILWAUKEE,  WI5. 

REPRESENTATIVES  : 
EASTERN  STATES, 

WENDELL  &  MacDUFFIE,26  Cortlandt  St.,  New  York;  53  State  St.,  Boston. 
PACIFIC  COAST  STATES, 

BROOKS=FOLLIS  ELECTRIC  CORPORATION 
523  525  Mission  St.,  San  Francisco,  Cal. 

SOUTHWESTERN  STATES, 
LOUIS  P.  QUENTIN,  311  Security  Building,  St.  Louis,  Mo. 
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TRIP   JACK    NO.  12. 

Barrett 

AUTOHATIC   LOWERING  JACK NO.  4. 

Lifting  Jacks AUTOHATIC    LOWERING  JACK 
NO.  2. 

FOR 

Electric  and  Cable  Cars* 

The  "  Barrett  "  Jacks  are  undoubtedly  the 

BEST  because  they  are  powerful,  light,  quick 

and  positive,  and  are  the  only  Jacks  with  an 

automatic  lowering  device,  by  which  any  load 

can  be  gradually  lowered  by  the  same  move- 

ment of  the  lever  as  in  raising. 

One  of  the  "  Barrett  "  Jacks  should  be  in 

at  least  every  other  street  car,  so  that  in  case 

of  derailment,  the  Jack  would  be  instantly  at 

hand  and  the  line  would  not  be  blocked  and 

the  passengers  inconvenienced.  Just  one  ex- 

perience of  this  kind  would  more  than  pay 

the  cost  of  Jack  in  the  fares  saved.  One  car 

off  the  track  stops  all  others.  The  "  Barrett  " 
Jack  reduces  such  risks  to  a  minimum  and  in 

a  year's  traffic  will  save  thousands  of  dollars. 

AUTOMATIC  LOWERING 
JACK    NO.  5- 

The  Duff 

nanufacturing  
j 

Company, 

BALLAST   GANG   TRIP  JACK   NO.  6. ALLEGHENY,     PA.    AUTOMATIC  LOWERING  JACK 
NO.  19. 
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5 

R  D.  NUTTALL  CO. 

Gears  and  Pinions  m  t 

Sole  Manufacturers  of  all 

I 

t 

UNION  STANDARD  TROLLEYS 

t 

u 

179  Grant  Avenue,       «g       ALLEGHENY,  PA. 
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Everything  $oes  down 

before  if ! 

A  Supreme 
3uccessf 

Outwears  any  other 

Curtain  Fabric. 

♦ 
♦ 
♦ 
♦ 

(ar  (ur  tains 

Does  not  crack,  peel  or  rot.  Not 
affected  by  heat  or  cold.  Water- 
i  roof,  greaseproof,  stain  proof. 
Contains  no  celluloid  or  rubber.  Is 
odorless  and  not  inflammable.  Made  in  all  stand- 

ard colors.    Plain  Morocco  grain  or  embossed. 

CAU  I  ION. — There  are  dangerous  and  worthless  imita- 
tions.   Genuine  has  "  Pantasote  "  stamped  on  the  goods. 

|  THE  PANTASOTE  CO.,  29  Broadway,  N.  Y.  City. ♦ 
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The  Reasons  Why 

MOROCCOLINE 

,  .  Is  the  Best 

LEATHER  SUBSTITUTE. 

It  cannot  be  scratched  or  defaced,  a  quality  which  no  other  substitute  in  the  market  possesses. 
It  is  waterproof,  not  affected  by  heat  or  cold. 

It  costs  less  than  any  other  substitute  in  the  market  and  is  pre-eminently  superior  to  all  others 
in  appearance  and  wearing  qualities. 

From  a  sanitary  point  of  view  it  is  the  ideal  covering  for  seats  in  Electric  Cars,  as  all  dirt  and 
impurities  can  be  washed  from  its  surface,  while  plush,  carpet  and  other  like  materials 
hold  dust  and  filth  that  is  bound  to  accumulate  and  breed  sickness. 

...MANUFACTURED  BY... 

(\   BOSTON  ARTIFICIAL  LEATHER  CO., 

BOSTON,  MASS. 

 WALTER  N.  DOLE,  Hgr. 
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Heywood  Brothers  *  Wakefield  Company, 

174    Portland    Street,    BOSTON,  HASS. 

Sole    Owners    and    Manufacturers   of  the- 

HENRY  PAT.  CAR  SEATS. 

SIMPLE  IN  HECHANISn,  STRONG  IN  CONSTRUCTION, 

UPHOLSTERED  IN  ANY  HATERIAL. 

The  most  Practical,  Economical  and 

up  to  date  Seat  made... 

A  Difficult  Problem 

is  solved  by  the  above  arrange- 
ment. But  32  inches  are  required 

to  seat  two  passengers,  with  am- 
ple room  l  or  each. 

Seating  capacity  almost  equal 
to  a  side  seated  car  with  far  greater 
comfort  to  passengers. 

Particularly  desirable  for  sub- 
urban cars. 

4< 

4<i 41 
+ 
eg* 

* 

This  cut  shows  construction  of  the  Henry  Seat.  The  back  is  upholstered  with  springs  ou  both 
sides  and  is  reversible  in  two  ways.  It  swings  over,  permitting  both  sides  to  be  used,  and  also  when 
the  top  of  back  becomes  soiled  or  worn,  it  can  be  reversed,  bringing  the  bottom  edge  to  the  top  by 
simply  removing  four  screws.  In  this  way,  all  the  upholstery  wears  evenly  and  really  gives  double 
service.  This  is  a  very  strong  feature.  As  will  be  seen 
from  the  illustration,  the  springs  in  the  seat  are  provided 
with  steel  discs.  These  discs  prevent  the  springs  from 
cutting  or  injuring  in  any  way  the  covering  of  the  seat. 

These  cuts  show  two  patterns  of  the  HENRY  SEAT, 
one  with  a  single  central  support,  the  other  with  end 
supports.  They  are  also  furnished  to  fasten  to  the  side 
of  the  car,  and  are  made  with  or  without  arms.  These 
seats  may  be  had  in  Rattau,  Imitation  Leather  or  Plush. 

They  possess  advantages  that  no  Railroad  Han- 
ager  can  afford  to  overlook. 

Write  for  Catalogue  and  Prices. 

82  B  B  in  Plush. HEADQUARTERS  KOR 
82  D  D  in  Rattan. 

Sweeper  Rattan  and  Snow  Brooms, 
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BURROWES'  IMPROVED  CAR  CURTAINS 

•  •  •  Cbe  Best  •  •  • 

•  •  efficient . . .  Simple  . . .  Durable  •  • 

•  •  •  Cbe  Cheapest  •  •  • 

The  E.  T.  Burrowes  Co. Portland,  flaine. 

I  il  l  *m  ■■ lit,  mm  i  i  i*n 

Patent  Auxiliary  Car  Seat. 

Will  give  double  the  seating  capacity.  Passengers  can  have  a  comfortable  seat 
instead  of  standing  up,  also  will  leave  room  to  pass  through  the  cars.  They  can 
be  placed  on  side  seating  and  act  as  spacing  arms.    Patent  for  sale. 

N.  JOERGENSEN, 
323  Paterson  Avenue,  West  Hoboken,  N.  J. 

WALKOVER  CAR 
(Trade  Mark) 

HAS  FEWER  PARTS 
THAN   ANY  OTHER 
SEAT,  and 
GIVES  TWO  INCHES 
GREATER 
SITTING SPACE. 

™E  Hale  & 

KlLBURN 

Mfg.  Co. 

No  Striker  Arms, No  Levers, 

No  Friction  Plates, 
No  Twisting  of  Back, 

No  Lifting  in Reversing. 

Also  all  kinds  of 
Longitudinal  Seating 
in  Rattan,  Plush,  Car- 

pet, feather,  &c. 
Office  and  Works: 

PHILADELPHIA. 
No.  8o}4  IN  KATTAN. 

BARRETT 

Lifting  Jacks 
For  Electric  and 

Cable  Cars. 

The  ' '  Barrett ' '  Jacks  are  undoubtedly 
the  BEST.  They  are  powerful,  light,  quick 
and  positive,  and  are  the  only  Jacks  with 
an  automatic  lowering  device  by  which 
any  load  can  be  gradually  lowered  by  the 
same  movement  of  the  lever  as  in  raising. 

Send  for  Illustrated  Catalogue. 

DUFF  MFG.  CO.,  -  Allegheny,  Pa. 

the  NORTON 

ELECTRIC 

RAILWAY 

Always  safe  and  effect- 
ive. Convenient  to  ope- 

rate.   Ivight  to  handle. 

Cheap  in  Price 
All  sizes,  10  to  70  tons. 
Send  for  Catalogue. 

JACKS 

Style  "  N.  J."— 10  Tons. 60  lbs.  weight. 

$34.00  List  Price. 

MANUFACTURED  BY 

A.O.  Norton 

167  Oliver  St., 

BOSTON,  MASS.,  U.  S.  A.      No.  5  "  Sure  Drop  » 
Track  Jack — 10  tons, and  COATICOOK,  15  in.  rise,  60  lbs.  weight 

P.  Q.,  CANADA.  $16.00  List  Price. 

™£  PEARSON  JACK.... is  positively  the  quickest  working  device  in  use  for  replacing  derailed  cars.  So 
simple  that  anyone  can  use  it.  Other  jacks  will  only  lift  or  hoist.  The  Pearson 
Jack  will  do  this  as  well  as  the  best  of  them,  and,  furthermore,  IT  WILL,  DO 

WHAT  NO  OTHER  JACK  WILL  DO,  and  just  what  a  successful  car- 

replacing  jack  must  do — namely,  work  at  an  angle  with  the  same  force  as  if 
working  perpendicularly.  Weight  under  perfect  control.  The  Pearson  Jacks 
are  made  in  various  sizes,  and  to  work  with  bar  or  ratchet.  Extensively  used  on 

electric  and  steam  roads.  Those  using  them  say  they  cannot  afford  to  be  with- 
out them.  Let  us  send  you  a  pair  for  trial,  subject  to  approval.  Write  for  our 

prices  and  recommendations  of  roads  using  our  device. 

PEARSON  JACK  CO.64 
•*-»o«*>n» u  s.a. 

European  Agents: 
ENGLAND,  Lalag,  Wharton  &  Down,  Ltd.,  8a  New  Bond  St.;  GERflANY,  C.  O.  Eckstein  &  Co.,  Kaiser  Wllhelmstrasse,  8,  Berlin  C. 

Canadian  Factory  :  JIONTREAL,  P.  B.  Came,  Agent,  17  Place  d'Armea  Hill. 
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CHARLES  SCOTT  SPRING  CO., 

CHARLES  SCOTT,  President  and  Treasurer. 
CHARLES  SCOTT,  JR.,  Manager. 
E.  J1.  SnUCKER,  Secretary. 

W/1.  V.  KELLEY,  1502  Fisher  Building,  Chicago. 
F.  F.  FITZPATRICK,  1402  Union  Trust  Bldg.,  St.  Louis. 
SCOTT  R.  HAYES,  Cuyahoga  Bldg.,  Cleveland. 

Main   Office,   1028   Newmarket  Street. 
Works,  Germantown  Ave.,   Newmarket  and   Ganal  Streets. 

SPRING'S  OF  ALL  DESCRIPTIONS, 

A  TRIAL  WILL  CONVINCE  YOU  OF  THE  MERIT  AND  SUPERIORITY  OF  OUR  SPRINGS. 
WRITE    FOR  CATAI.O&. 
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CONDUCTOR 
UlR.  Woodman  Mfg.  &  Supply  Go. 

63  OLIVER  ST.,  BOSTON,  MASS. 

Cap  and  Coat  Badges 
of  every  description. 

In    Imitation   Gold.  Nickel 
and  Cerman  Silver. 

96 
MOTORMAN  I 

Uniform  Buttons, 
Special  Designs, 

with  Monograms  on  same, 
made  to  order. 

Our  CAST  STEEL  TICKET  PUNCHES  are  almost 
universally  used  for  cancelling  transfer 

and  other  tickets. 

Send  for  Descriptive  Circular  and  Price  List  of  our 
Railroad  Supplies. 

«i  THE  EASY  CAR  PUSHER.  W 

CAUGHT  AT  LAST! w™  Trolley  Pole  Gatcher Should  the  trolley  wheel  jump  the 
wira  the  sudden  upward  action  throws 
the  dogs  against  the  teeth,  stopping 
the  rope  instantly. 

The  rope  is  kept  constantly  taut 
by  means  of  a  spring. 

Samples  will  be  furnished  for  trial 
upon  application.  Send  for  descrip- tive circular. 

We  also  manufacture  "Thomson 
Brothers"  celebrated  elastic,  durable, 
iron  and  wood  Preserving  Paint, 
especially  adapted  for  painting  poles. 

WILSON,  THOMSON  &  CO., 
815  Fulton  Street, 

-BROOKLYN,  N.  Y. 

m  //. 

\  3  '4t£gj 

SMITH  OF  NEW  YORK 

No.  31  Signal 

-  jsosjsi  pcmhst.  * 

Smith's  Automatic  Torch 

No.  50   Hood,  Headlight  (Bronze). No.  25    Oil  Headlight. 
Chas.  Q.  Smith, 

350  &  352  Pearl  St.,  N.  Y.,  u.  5.  A.    Lighting  Supplies  of  All  Description. 
_  DflDT    U/    Dl  flPVU/n  I     39  victoria  st.,  Westminster,  london.  s.  w. 
European  Agent,  HUD  I.  W.  DLHuKVilLL  ani .f    AND  50  BOULEVARD  HAUSSMANN,  PARIS. 
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Adapted  for... 

OP  C4/?. 

tub 

Van  Dorn  Gouplers 

are  the  orNL»Y  Automatic 

-^-Gouplers 
for  Elevated  and 

Street  Railways. 

Standard  on  Chicago  and  Brooklyn 
Elevated  Railways. 

W.  T.  VHH  DORN  CI 

1428  Monadnock. 

CHICAGO. 

f  X  W.  T.  VAN  DORN,  Manager. 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
1 

The  Rischmuller  Car  fender  5 

is  believed  to  satisfy  the  requirements  of 

a  perfect  Car  Fender  more  nearly  than 

any  other  yet  devised. 

i. 
2. 

3- 

4- 

5- 

6. 

7- 

8. 

9- 

NOTE  THE  FOLLOWING  SPECIAL  ADVANTAGES : 

Provides  a  perfect  cushion  or  yielding  front  for  the  car. 
Has  no  projection  to  trip  up  a  person. 
Perfect  automatic  action. 

No  chance  of  catching  a  limb  between  fender  and 

ground. Rapidity  of  response  to  collision. 
Takes  up  little  space 

All  parts  locked  by  a  single  movement  when  required. 
Bumping  of  the  fender  against  another  car  prevented. 
With  this  fender  attached,  the  speed  of  the  cars  can  be 

considerably  increased  without  danger  to  human 
life  and  limbs,  and  the  public  will  enjoy  quicker 
service,  which  is  especially  valuable  to  citizens 
living  in  the  outlying  districts. 

Illustrated  circular  and  full  information  will  be  sent  on  application  to 

GEORGE  RISCHHULLER, 

3446  Nineteenth  Street, 
San  Francisco,  Cal. 
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Proved  in  Service  and  Adopted 

as  Standard  Because  of 

PROVEN  MERIT. 

Sterling 

Safety  Brake 

A  Double  Sprocket  Wheel,  connected  with  Brake 

Post  by  Spur  Gears ; 

Two  Continuous  Chains  which  engage  with  the 

Double  Sprocket  Wheel  and  con- 

nect with  Brake  Shoe  Rods  ; 

A  Housing  for  the  Double  Sprocket 

Wheel  and  its  Gears. 

12,000    STERLING   REGISTERS  IN  DAILY  OPERATION. 

Proof  of  Merit :  REPEATED  ORDERS. 

STERLING  SUPPLY  &  M'FG  COMPANY, 
141  to  155  East  25th  Street,  New  York. 

Send  for  list  of  roads  using  STERLING  Specialties   - 
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H.  W.  JOHNS  WTF'C  CO. il 

\7ITI  /^ADC*  C^P/^XT  CONTROLLER  PARTS,  COMMUTATOR  RINGS,  BRUSH  HOLDER 

V  LJL<Wr\t5C^  1  VjrN    BUSHINGS,  FIELD  SPOOLS,  ETC.,  for  apparatus  of  the  General  Elec- 
tric, Westinghouse,  Walker,  Johnson  (Steel)  and  other  Electric  Companies. 

THERE  15  NO  SUBSTITUTE  FOR  VULCABESTON. 

It  is  the  most  durable  insulation  for  hard  service,  and  is  the  universal,  standard  insulating 
material  for  dynamos,  motors,  street  car  and  elevator  controllers, 

switches,  arc  lamps,  rheostats,  etc. 

1*1 

WALKER  RING 

451^ 

TROLLEY  LINE  INSULATORS. 

HOULDED  niCA  for  Trolley  Wire  Insulation  has  an  international  reputation.  Hundreds 
of  roads  use  it.    It  has  been  the  Standard  for  ten  years. 

ROUND  TOP.'' 

"J-P" 

CAP  AND  CONE BROOKLYN  STRAIN. GIANT  STRAIN. 

THE  "JOHNS"  ELECTRIC 

HEATERS 

PANEL  HEATER,  CLASS  E. 

No  cutting  of  wood  work.    Perfect  distribution  of  heat. 

Durable, 

Efficient, 

Economical, 

Ornamental, 

Practical. 

MEEK  PATENTS. 

Perfect 

Regulation, 
Uniform 

Distribution 

of  Heat. 

Thousands  of  the  "JOHNS"  Heaters  have  demonstrated  their  superiority  in  this  country  and  in  Europe. 

Important  orders  from  Electric  Roads  are  now  being  filled  for 

the  coming  Season  of  1898-99. 

H.  W.  JOHNS  M'FC  CO., 

100   WILLIAM  STREET, 

NEW  YORK. 

CHICAGO  :  BOSTON : 

240-242  Randolph  St.        77—79  Pearl  Street. 

PHILADELPHIA : 

170-172  N.  14th  St. 

LONDON : 

Messrs  Bergtheil  &  Young. 

x 
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SAFETY  CAR  HEATING 

AND 

LIGHTING  GO. 

/60  BA?OADW^y,    =    -    NEW  YORK. 

This  company  controls  in  the  United  States  the  celebrated 

Pintsch  Gas  Lighting  System 

It  is  economical,  safe  and  efficient  ;  approved  by  railway  managers  and  the  Light  House 

Board  of  the  United  States,  and  has  received  the  highest  awards  for  excellence  at  the 

World's  Expositions  at  Moscow,  Vienna,  St.  Petersburg,  London,  Berlin,  Paris,  Chicago 
and  Atlanta.  85,000  cars,  3,100  locomotives  and  800  buoys  are  equipped  with  this  light, 

it  being  in  use  on  103  of  the  most  prominent  railways  in  the  United  States,  and  by  the 

Pullman  and  Wagner  palace  car  companies. 

For  Street  Railway  Lines. 

This  system  of  lighting  has  also  been  adopted  as  the  standard  light  by  the  Manhattan 

Elevated  Railroad,  the  Broadway  and  Third  Avenue  Cable  Lines  of  New  York,  the  North 

and  West  Chicago  and  the  Chicago  City  Railway  Lines  of  Chicago  ;  the  Olive  Street  Rail- 
way of  St.  Louis  ;  the  Columbus  Central  Electric  Line  of  Columbus,  Ohio  ;  the  Metropolitan 

Street  Railway  of  Kansas  City,  and  the  Denver  Cable  Lines  of  Denver,  Colorado.  These 

roads  have  over  3,000  cars  equipped  with  this  light. 

CAR  HEATING  SYSTEMS 

By  Steam  and  Electricity 

The  superior  Steam  Jacket  System,  universally  used  in  connection  with  the  Baker  Heater. 

The  direct  Steam  Regulating  System. 

Automatic  Steam  Couplers. 
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Gold's  Electric  Heaters 
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Our  Electric  Heaters     c°ncf
ded  to  be'  W ======^^=  all  who  have  seen  and 

used  them,  "  superior  to  all  others/*  The  greatest 
amount  of  heat  distributed  into  the  car  body  at  a  smaller 

consumption  of  electricity  than  is  possible  with  any  other 

electric  heater. 

Our  superior  method  of  distributing  the  heat  uni- 

formly is  unequalled  and  is  so  conceded,  even  by  our 

competitors. 

Gold's  sealed  jet  accelerator  system  of  hot  water 
circulation  for  street  car  heating,  same  as  used  in  all  of 

the  principal  street  car  lines  of  New  York,  is  economical, 

efficient,  and  always  give  entire  satisfaction. 

Send  for  circulars,  catalogues,  and  further  information. 

GOLD  STREET  CAR  HEATING  CO. 

CHICAGO,  ILLINOIS, 

658  Rookery. 

NEW  YORK  CITY, 

Frankfort  and  Cliff  Streets. 
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Highest  Development  of 

Electric  Heaters 

Perfect  Heat  Regulation ;  from  one 

to^five  intensities  and  more,  by  means 
of  Regulating  Switches  

It  has  already  been  applied  to  over 

5,000  Street  Railway  Cars  in  this  coun- 
try. Standard  on  all  the  largest  surface 

railroads  in  all  the  large  cities.  Recently 
adopted  by  the  Metropolitan  Street 
Railway,  of  New  York  City,  after 
competitive  tests  

FOR 
i  Only  perfect  and  successful  Heater  on  the  market. 
+  Not  one  authenticated  failure  in  five  years.  Over  50,000 
^      heating  coils  in  service.    All  other  Heaters  experimental 

Street  Railway  Cars. 
FOR  FURTHER  INFORMATION  APPLY  TO 

514  Western  Union  Building, 
CHICAGO,  ILL 

Consolidated  Car  Heating  Co. 
Alrttnv.    M.  V. 

Genuine 

Steel 

GEARS 

-A-hie:  the  most  ^tj^^bijE: 
MANUFACTURED  BY 

HORSBURGH  St  SCOTT, 
Cleueland.  Ohio. 

—  — *P  /\G/\RD'S  ft—  

Patent  Vestibule  Sliding  Door  Fixture 

Door  Hung  on  Swivel  Hangers,  follows  angle  of  Vestibule; 
requires  least  possible  space. 

Manufactured  Exclusively  by 

JAMES  L.  HOWARD  &  CO.  Hartford,  Conn. 

Goods  Well  Extolled  are  Half  Sold 

Are  the  merits  of  your  wares  placed 
before  the  intending  purchaser  in  an 
attractive  and  interesting  fashion  ?  You 
lose  his  trade  unless  they  are.    .    .  . 

0 
We  Design,  Write  and  Print  Catalogues,  Descriptive  Pamph=  ♦ 

lets  and  all  other  Electrical  and  Mechanical  Literature.  X 

LET  US  DO  THIS  FOR  YOU.  A 
Our  facililties  are  unsurpassed.  T 

THE  ENQINEEKINQ  LITERATURE  CO.  2 
ROOM  1315  HAVEMEYER  BUILDING 

26  Cortlandt  Street,  NEW  YORK,  N.  Y. 

SOLID  BABBITT 

BEHRINCS. 

DAVID   C.  SRNFORD, 
SOLE  MANUFACTURER, 

BRIDGEPORT,  CONN.,  U.  S.  A. 
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Photograph  of  Actual  Test  showing  the  Electrical  Resistance  of  our  Varnish. 
Used  exclusively  by  the    ..  .. 

Westinghouse  Electric  and  manufacturing  Co. 

Sterling  Extra 

Insulating  Varnish. 
Test  a  piece  of  copper  which  is  coated  with  it,  and  you 

vf  ill  find  it  to  have  double  the  insulating  properties  of  any 
other  Varnish. 

It  is  very  tough  and  elastic  and  will  remain  so. It  will  not  corrode  your  wires  and  will  stand  more  heat 
than  any  other  Varnish. It  bakes  readily  and  with  very  even  coat  and  is  absolu- 

tely unaffected  by  water  or  lubricating  oils. 
It  does  not  contain  carbon  bi-sulphide  or  any  other 

poisonous  or  objectionable  materials. 
It  is  a  good  insulator  wet  as  well  as  dry. 
It  is  low  in  price. 
It  is  the  Standard  Insulating  Varnish;  80  per  cent  of  the 

Motors,  Generators,  etc.,  made  are  insulated  with  it,  and 
more  than  half  of  the  street  car  repair  work  is  done  with  it 

write  STFRI  INC  VARNISH  CO..    325  water  street,  Pittsburgh,  pa. 

« -!•  ♦  •!-  ♦  -J-  ♦  -l-  ♦  -|-  ♦  •!•  ♦  -J-  *  -J-  ♦  •!•  ♦  -!•  ♦  -1-  ♦  •!•  ♦  •!•  ♦  -!•  ♦  •!•  ♦  |-  ♦  •!•  ♦  -I-  ♦  -;•  ♦  -i-  ♦  •!-  ♦  -|- ♦  ♦ 
+  -H  ♦♦♦  
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ARE YOU  INTERESTED  IN 

ELECTRICITY  ? 

If  you  are,  send  for  Sample  Copy  of  the  J .,  mim 

AMERICAN 

ELECTRICIAN 

to  Illiistrated  J9Iontbly  Journal  of  Practical  Electrical  Engineering. 

paper  for  practical  men,  and  has  the  largest  paid  circulation  of  any 
journal  in  the  world. 

It  is  a  practical 
electrical 

Among  other  features,  it  contains  articles  on  Electric  Traction,  Steam  Engineering, 

Interior  Wiring,  Telephone  Practice,  Construction  of  Apparatus,  Electrical  Meas- 

urements, and  many  other  subjects  of  practical  interest. 

SUBSCRIPTION  PRICE,  $1.00  A  YEAR. 

Catalogue  of  Electrical  Books  sent  on  application. 

American  Electrician  Company,  - 

HAVEMEYER  BUILDING, 

NEW  YORK,  N.  Y. 

BrarWt  Offices     In  Leading  Cities. 

♦^-♦^-♦^-♦-j- ♦}.♦•}-♦-}"<>. [-♦^♦^-♦^-»  .f  »>f  ♦-}-♦.{.  ♦  -f-*^  *-f  ♦^.^,^J^i 

Largest  Street  Car  Advertising  Concern  the  World! 

~  \A/E  ARE  PREPARED  TO  NEGOTIATE  FOR  LONG  TIME  LEASES  WITH  ~ 
•    VV    ::  ::  FIRST  CLASS  ROADS  IN  ANY  PART  OF  THE  UNITED  STATES.  W 

General  Offices,  253  Broadway,  NEW  YORK* 
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The 

MODOC 

LIQUID 

CAR  CLEANER 

TRADE  MARK 

^  CLEAN,  bright,  attractive 
looking  car  is  one  of  the 

best  promoters  of  street 

railway  traffic. 

is  employed  by  many  of  the  largest  and  most  enterprising  steam  and 

street  railroad  companies  for  cleaning  and  preserving 

the  wookwork  of  their  cars. 

*JTHE  Modoc  Liquid  Car  Cleaner  avoids  the  use  of  soap  and  water, which  are  always  injurious  to  paint  and  varnish. 
If  used  regularly  and  systematically  it  will  prolong  the  life  of 

your  cars  and  save  much  of  your  present  expense  for  repainting  and 
varnishing. 

If  your  cars  have  just  been  revarnished,  it  will  pay  you  to  clean 
them  every  thirty  days  with  the  Modoc  Liquid  Cleaner,  and  in  the 
interim  wipe  them  down  with  dry  or  the  old  moistened  waste.  Our 
Liquid  is  not  subject  to  climatic  influences,  and  can  be  used  the 

year  around. 

Modoc  Powdered  Soap 

Is  the  recognized  standard  for  the  thorough  cleaning  of  cars  in  shops 
before  revarnishing.  It  is  the  mildest  soap  made  because  it  contains 
less  alkali  than  any  ordinary  soap  powders,  and  can  be  applied  after 

diluting  it  with  water  or  applied  direct  with  wet  brush.  It  is  peculi- 
arly well  adapted  for  cleaning,  being  most  effective,  yet  does  not  cut  - 

into  or  burn  the  paint,  and  comprises  materials  that  produce  the 
greatest  friction  without  scratching,  and  because  of  these  combined 
qualities  we  reduce  the  amount  of  labor  and  produce  the  results  sought 
for  without  the  slightest  injury  to  the  paint  and  at  the  least  expense. 

Full  information  regarding  the  Modoc  Liquid  Car  Cleaner  and 
Modoc  Powdered  Soap,  with  directions  for  use,  and  samples,  will  be 
furnished  free  on  application  to 

The  riodoc  Soap  Co. 

41=43  Race  St.,  CINCINNATI,  OHIO. 

A^l^A^l<^A^l^A+*l^A+A+A^l+^l^A+A^ 
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SAVE  YOUR  OIL  BILLS  BY  USING 

ALBANY  GREASE 

MB 

•4 

Have  you  seen  ALBANY  GREASE?  Do  you  know  its  merits? 

It  Lubricates  everything.    Especially  adapted  for  all  Electrical  Hachinery. 

Cost  of  using  Oils  - 

Cost  of  using  Albany  Grease 
MADE   ONLY  BY 

ADAM  COOK'S  SONS, 
313  West  Street,  New  York  City. 

BRANCH ; 

55-57  South  Canal  St.,  Chicago. 

Samples  free  for  testing. 

Send  for  our  representative,  who  will  gladly 
call  and  explain  all. 

4s  #  4s  4s  4*  4>  4*  4s  4s  4*  4s  4s  4s  4s  4s  4s  4s  #  #  4^  4s  4*  4s  4' '4s  *f-fa*l3*l3#>*l3*l'*f34a'!f3434a'#4^4^^4l34l34^< 
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.  THE  . 

Hipwood=Barrett  Car  &  Vehicle  Fender  Co. 

**************-*.****-******■*** 

Uneven  Roadbeds, 

Oscillation  of  Cars, 

Variations  in  Car 

Construction 

are  no  obstacles  to  the  efficient 

and  practical  use  of  the 

HIPWOOD-BARRETT  ELECTRIC  CAR  FENDER 

The  merits  of  this  Fender  will  commend  it  to  all  Street  Electric  Railway 

Companies  not  equipped  with  a  satisfactory  life-saving  fender. 

Thorough  protection  the  desideratum,  the  construction  of  an  efficient  fender  must  be  such  as  to  meet 
the  existing  conditions  of  roadbeds  and  the  variation  and  action  of  cars  already  in  use,  without 

any  expectation  of  roads  and  cars  being  re-constructed  to  suit  fender.  This  conceded,  the  requirements 
could  not  be  overlooked  and  necessity  demanded  a  fender  to  raise  from  the  surface  an  endangered  child 

or  adult,  whether  in  standing  position  or  prostrate.  The  Hipwood-Barrett  Fender  is  light,  durable  and 
uncumbersome,  constructed  for 

PERFECT  ADAPTABILITY  TO  UNEVEN  SURFACES 

UNIMPAIRMENT  OF  EFFICIENCY  BY  OSCILLATION  OF  CAR 

RAPID  AND  EASY  ADJUSTMENT  FOR  USE  AND  DISPOSAL 

INSTANTANEOUS  OPERATION  AND  ADJUSTMENT  BY  MOTORMAN 

NON-INTERFERENCE  WITH  USE  OF  CAR  AND  EQUIPMENTS. 

This  Fender  is  of  ordinary  extension  forward  oi  the  car,  carried  a  few  inches  above  the  road  bed 
and  is  immediately  under  the  control  of  the  motorman.  If  danger  is  imminent,  a  motion  of  his  knee 

drops  the  sections  to  the  road-bed  instantaneously  (the  sections  coming  in  contact  <with  a  body  recede  in  pro- 
portion to  the  height  of  body  and  speed  of  car),  raising  the  person  to  the  flexible  bed  with  the  least  possible 

shock,  the  flexible  dashboard  protector  effectually  preventing  violent  contact  with  car  and  equipments. 
The  accompanying  cuts  illustrate  fender  ready  for  use  and  disposed  of  under  car,  but  three  seconds 

being  required  to  dispose  of  fender  and  the  same  short  time  to  replace  to  position  for  use. 
Before  placing  this  fender  on  the  market  it  has  been  tested  for  months,  including  three  mouths  in 

severe  winter  weather,  fully  showing  that  ice  and  snow  had  no  effect  on  its  action. 

As  to  cost  and  other  information  call  or  address 

The  Hipwood-Barrett  Car  &  Vehicle  Fender  Co. 

53  State  Street,  BOSTON,  MASS. 
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PERFECTION-1 898 

This  means  that  the  pinnacle  of 

perfection  has  been  reached  in  the 

1898  type  of 

. . . and . . . 

Ploloi  Driven  Compressors. 

MADE  BY 

THE  STANDARD  AIR  BRAKE  COMPANY, 

joseph  r.  ellicott.        J  68  Broadway,  New  York  City. 

Pettee  &  McCutchen,  60  State  St.,  Bostou,  Mass. 
Risdon  Iron  Works,  San  Francisco,  Cal.,  Sole  Agents  for  the  Pacific  Coast. 
Messrs.  Dick,  Kerr  &  Co.,  Ltd.,  no  Cannon  St.,  London,  E.  C,  Sole  Agents  for  the  United  Kingdom. 

Messrs.  Bergische  Stahl-In'dustrie,  Equitable  Building,  Berlin,  W.,  Sole  Agents  for  the  Continent  of  Europe with  the  exception  of  France. 
Messrs.  E.  H.  Cadiot  &  Cie.,  12  Rue  St.  Georges,  Paris,  Sole  Agents  for  France. 
Messrs.  Noyes  Brothers,  Sydney  and  Melbourne,  Sole  Agents  for  Australia. 

Three  hundred  and  seventy-one 

equipments  sold  thus  far  in  1898. 

Do  you  want  a  better  reference  ? 

•xx 

xx 

-•xx 



CARS 

TRUCKS 

TRACK 

SWEEPERS 

ROLLING 

STOCK 

SNOW  PLOWS SPRINKLERS 
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Special 

Cars 

for  ♦  ♦  ♦ 

PRIVATE  PARTIES. 

DIRECTORS. 

PARLOR  GARS. 

Tntcrurban 

Cars 
a  Specialty. 

«  «  « 

JL 
PLANS, 

PHOTOGRAPHS 

AND  PRICES 

SENT  ON 

APPLICATION. 

Cars  of  the  Standard  Types  Ready  for  Prompt  Delivery  at  all  Times- 

JACKSON  &  SHARP  CO. 

Delaware 'Car  Works, 

WILMINGTON,  DELAWARE. 

v»>  ****** 
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THE  BARNEY  &  SMITH  CAR  CO., 

BUILDERS  OF  ALL  KINDS  OF  CARS  AND  TRUCKS, 

DAYTON,  OHIO. 

CLASS  H,  DOUBLE  MOTOR  TRUCK. 

Frame  of  Truck  Entirely  of  Steel. 

Body  of  Car  carried  on  Iron  Transoms,  having  the  load  equally  distributed  on  truck  through 

center  plate  and  side  bearings,  and  Brakes  arranged  to  give  equal  braking  power  on 
each  wheel. 

CLASS  G,  MOTOR  TRUCK. 

Simplicity,  Strength  and  Durability. 

Frame  made  entirely  of  Wrought  Steel,  and  all  Castings  made  of  Malleable  Iron. 
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Laclede  Car 
 Co.,  *  st  Louis

>  Mo- 
BUILDERS  OF 

INTERIOR  OF   PHILADELPHIA  "  MARKET  STREET"  CAR. 

THIS  CUT   REPRESENTS   ONE   OF  THE   1 OO   CARS  WE   FURNISHED  THE  PHILADELPHIA 
TRACTION   COMPANY   FOR   THE   MARKET   STREET  LINE. 

All  Ordeis  Promptly  and  Carefully  Executed. 
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Laclede
  Car  C

o.,  •*  SL
  ̂»te>  Mo-

 

BUILDERS  OF 

THIS  CUT  REPRESENTS  ONE  OF  THE  CARS  
WE  FURNISHED  THE  JEFFERSON THIS  CUT   REPK^NUE  RA1LR0AD  COMPANY,  ST.   LOUIS,  MO. 

 Write  for  Prices  and  Specifica
tions. 
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—ESTABLISHED  1839.  

J.  M.  JONES'  SONS, 

STREET  RAILWAY 

CHR  BUILDERS, 

West   Troy,   M.  Y. 

ORDERS  •  FILLED  PROMPTLY. 

SPECIAL    ATTENTION    GIVEN  TO 

CARS  FOR  ELECTRIC  AND  CABLE  SERVICE. 
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THE  DUPONT  TRUCK 

hhbm         =1  COMBINES  IN  =«s~ 

Strength,  Durability  and  Simplicity  of  Construction, 

Continuous  Side  Bars,  Frame  Free  from  Bolts, 

Extended  Spring  Base,  Minimum  Oscillation. 

STYLE  C— SPRING  BASE  FROM^IS  TO]  18  FEET. 

STYLE  C— SPRING  BASE  FROM  12  TO  18  FEET. 

THE  SIMPLEST  ALWAYS  THE  BEST. 

 WRITE   ZETClR.  ESTIMATES.  

THE  JOHNSON  COMPANY, 

JOHNSTOWN,  I*^L. 
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ECKtlAMS 

SYSTEM 
—  OF 

5INQLE  600UBLE 

IBU
CKS

 

as  exhibited  at  the  annual  street  car 

Convention  held  at  Boston  Sept.  6-9  '93 

Teie  largest  and  most  complete  System 

oe  Electric  Trucks  in  the  World 

Adapted  to  any  and  all  Conditions  oe 

Electric  Service 

Adopted  as  Standard  by  the  largest 

Electric  Railways  in  the  United  States 

and  Europe 

Over  10,000  in  use  in  the 

United  States  of  America 

Satisfaction  Guaranteed 

For  Descripti%-e  Catalogue,  Testimonials,  Price Lists  and  Blue  Priuts,  apply  to 

THE  PECKHAM  TRUCK  COMPANY, 
GENERAL,  SALES  OFFICE, 

HAVEMEYER  BUILDING,  26  CORTLANDT  STREET,  NEW  YORK. 
BOSTON,  53  State  Street.  PHILADELPHIA,  420  Walnut  Street.  CHICAGO,  Marquette  Building. 

SAN  FRANCISCO,  123  California  Street.  LONDON  OFFICE,  39  Victoria  Street,  Westminster,  S.  W. 
PARIS  OFFICE,  Bureau  De  Paris, 
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PECK
HAM'

S 

Cantilever 

Extension 

SINGUE  TRUGKS 

Excelsior  No.  7  B 
(Length,  Wheel  Base,  6  to  8  feet,  as  ordered. 

DIMENSIONS  :  J       "       Spring  Base  (7-ft.  Wheel  Base),  13  feet. 
(      "       Open  Car  Truss,  to  suit  length  oi  Car  Body. 

DESIGNED  FOR  SHORT  AND  MEDIUM  LENGTH  CLOSED  AND  OPEN  ELECTRIC  CARS. 

Excelsior  No.  7  D 
I  Length,  Wheel  Base,  6  to  8  leet,  as  ordered. 

DIMENSIONS  :  J       '■       Spring  Base  (7-ft  Wheel  Base).  16  feet. 
(      "       Open  Car  Truss,  to  suit  length  of  Car  Body. 

DESIGNED  FOR  MEDIUM  AND  EXTRA  LONG  CLOSED  AND  OPEN  ELECTRIC  CARS. 

Extra  Strong  Excelsior Cincinnati  Special 

DESIGNED  FOR  EXTRA  HEAVY  CARSJAND  SEVERE.  SERVICE.    DIMENSIONS  PRACTICALLY  THE  SAME  AS  THE  NO.  7D. 

THIS  TRUCK  WAS  DESIGNED  EXPRESSLY  FOR  THE  CINCINNATI  STREET  RAILWAY  COMPANY,  OF  CINCINNATI,  OHIO,  WHO  HAVE  ADOPTED 
IT  AS  THEIR  STANDARD  AND  HAVE  OVER  400  IN  USE. 

DESCEIPTION.— These  Trucks  are  equipped  with  (Peckham's  Patent)  Flexible  Gear  and  Self-Lubricating  Journal  Boxes,  and  Lever  Brakes,  same  as  used 
in  our  "  High-Speed"  Standard  and  Extra  Long  Counterbalanced  Extension  Trucks. 

We  guarantee  these  Trucks  to  be  superior  in  strength  and  easy  riding  to  any  other  (single)  Truck  in  use,  excepting  our  Standard  and  Extra  Long, 
shown  and  described  on  opposite  page. 
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Vl'Q  Counter=Bala

nced 
1   CwlVrii\J T 1  O  Cantilever  Extension 

"  High  Speed 99  Single  Trucks 
STRICTLY  NON-OSCILLATING.     ALL  PARTS  MACHINE  FITTED      ESPECIALLY  ADAPTED  FOR  HIGH  SPEED  AND  DOUBLE  DECKED  CARS. 

Length,  Wheel  Base,  6  to  8  feet,  as  ordered. 
Standard  No.  8  A DIMENSIONS  : Spring  Base  {7-ft.  Wheel  Base),  13  feet  4  inches. 

Open  Car  Truss,  to  suit  length  of  Car  Body. 
DESIGNED  FOR  "  HIGH  SPEED"  18  TO  20  FEET  CLOSED  AND  28  TO  30  FEET  OPEN  CARS. 

13  HLZZI 

Extra  Long  No.  9  A 
DESIGNED  FOR  "HIGH  SPEED' 

1  Length,  Wheel  Base,  6  to  8  feet,  as  ordered. 
DIMENSIONS:-       "       Spring  Base  1 7-ft.  Wheel  Base),  14  feet  6  inches. 

I      "       Open  Car  Truss,  to  suit  length  of  Car  Body. 
20  TO  22  FEET  CLOSED  AND  28  TO  32  FEET  OPEN  CAES. 

Extra  Strong,  "Extra  Long"  No.  10. 
Metropolitan  Special 

DESIGNED  FOR  EXTRA  HEAVY  CARS  AND  SEVERE  SERVICE     DIMENSIONS  SUBSTANTIALLY  THE  SAME  AS  NO.  9A. 

THIS  TRUCK  WAS  DESIGNED" EXPBESSLY  FOR  THE  EXTRA  LONG  (22  FT.  CAR  BODY)  ELECTRIC  CONDUIT  CARS  OF  THE  METROPOLITAN  STREET  RAIL- WAY CO.  OF  NEW  YORK,  WHERE  100  ARE  IN  USE,  MAKING  AT  TIMES  A  SPEED  OF  TWENTY  MILES  AN  HOUR  WITHOUT  OSCILLATION. 
DESCRIPTION. — These  Trucks  were  designed  for  High  Speed  and  severe  service.    To  prevent  oscillation,  in  addition  to  the  long  Spring  Base,  they  are 

provided  with  a  counter  balanced  arrangement  of  Springs  which  hold  the  ends  of  the  Car  Body  firmly  to  the  Truck  and  cause  the  Motors,  Wheels  and  Axles 
to  act  as  a  counter  weight,  preventing  the  teetering  of  the  Car  Body  so  common  in  other  makes  of  Trucks. 

In  the  manufacture,  to  prevent  lost  motion  and  ensure  durability,  all  wearing  parts  are  carefully  machine  fitted  to  steel  templets,  Bolts  turned  to  exact 
size,  and  Rivets  driven  hot  by  power  riveter. 

These  Trucks  have  been  adopted  as  standard  for  Single  Trucks  by  the  largest  Electric  Railways  in  the  United  States.    Over  6000  are  in  use  in  Greater 
New  York,  New  Jersey,  Philadelphia,  Baltimore,  Washington,  Cincinnati,  Chicago  and  San  Francisco. 
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Center  Bearing 

Double  Cushioned 

DOUBLE  BL.ECTRIG  TRUGKS 

DESIGNED  FOR  SUBURBAN  AND  1NTERURBAN  PASSENGER 

AND  FREIGHT  SERVICE. 

No.  14    As  constructed  for  two  G.  E.  800  motors 

Extra  Strong  No.  14 

DESIGNED  FOR  EXTRAflHEAVY  SUBURBAN  OR  TRUNK  LINE  PASSENGER  AND  FREIGHT  SERVICE. 

DESCRIPTION.— These  Trucks  are  constructed  with  Peckham's  Patent  "  Cantilever  Trussed "  Side  Frames,  supported  upon  the  Journal  Boxes  by 
double  coilod  Springs  and  provided  with  a  flexible  Bolster,  supported  upon  arch-shaped,  half  elliptic  .Springs  that  transfer  the  weight  of  the  Car  Eody  direct 
to  the  Pedestals. 

The  Side  Frames  of  the  Extra  Strong  No.  14  are  provided  with  an  additional  "  Bridge  Truss  "  support  as  well  as  heavier  Side  Bars  and  Pedestals.  The 
half  elliptic  Bolster  Springs  are  regulated  in  size  to  the  weight  of  the  Car  Body  and  load.  This  construction  makes  the  Truck  sufficiently  strorg  for  any 
desired  service,  either  Passenger,  Freight  or  Locomotive,  and  enables  the  Springs  to  be  so  adjusted  as  to  give  an  easy  riding  car  under  any  ar.d  all  conditions, 
They  are  equipped  with  Lever  Brakes  sufficiently  powerful  to  control  the  car  with  ardinary  hand  ratchet  if  so  desired. 
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What  the  Railroads  have  to  say  of 

Peckham's  "Double"  Trucks 

Mason  City  and  Clear  Lake  Railway. 

OFFICE  OF  PRESIDENT  AND  GENERAL  MANAGER. 

Mason  City,  Iowa,    August  22nd,  1393 

Mr*  E.  Peckham, 

Pres.  Peckham  Motor  Truck  &  Wheel  Co.,  New  York, 

Dear  Sir:- 
Replying  to  your  favor  of  the  19th  inst.  asking  fop 

ur  opinion  of  your  trucks.      In  "reply  will  say  that  we  have  now  had 
them  in  service  for  ever  a  year  and  during  that  time  have  not  spent 
a  single  dolla  r  in  repairs.     Our  cars  are    forty-fice  feet  long  and 
very  heavy,  one  of  our  motor  cars  running  up  to  twenty-five  tons,  and 
the  condition  of  the  trucks  after  the  hard  service  on  our  interurban 

line  is  most  gratifying.     We  are  well  pleased  with  all  the  trucks 
and  especially  the  doufclo  trucks. 

Yours  truly, 

Pres  •  &  Gen .  M| 
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PECK
HAM'

S 

Center  Bearing 

Triple  Cushioned 

66 

Swing  Bolster'9  Double  Trucks 

DESIGNED  EXPRESSLY  FOR  "HIGH  SPEED"  ELECTRIC  RAILWAY  SERVICE. 

No.  14  A 

DESIGNED  FOE  MEDIUM  LENGTH  AND  WEIGHT  SUBURBAN  OR  ELEVATED  ELECTRIC  CARS. 

Extra  Strong  No.  14  A 

DESIGNED  FOR  EXTRA  HEAVY   HIGH  SPEED,  SUBURBAN,  ELEVATED  OR  TRUNK  LINE  CARS. 

DESCRIPTION.  —The  Side  Frames  of  these  Trucks  are  of  the  usual  "  Cantilever  Extension  "  type  used  in  all  of  the  Peckham ^Trucks.  The  Pedestals  and 
Side  Bars  are  made  extra  strong  and  a  center  "  Bridge  Truss  "  is  introduced  to  give  additional  strength  to  the  Side  Frames  and  distributes  the  weight  of  the 
Car  Body  more  directly  upon^the  Pedestals. 

These  Trucks  are  provided  with  (Peckham's  Patent)  center  bearing  "  Swing  Bolster"  designed  in  accordance  with  the  best  steam  railway  practice.  The 
"  Swing  Bolster  "  consists  of  Channel  Bars  supported  by  elliptic  and  spiral  Springs  ujon  a  spring  (steel)  plank,  which  in  turn  is  supported  by  links  from  the 
Transom  Bars  between  which  the  "  Spring  Bolster  "  is  located.  The  Transom  Bars  are  secured  firmly  to  the  Side  Frames  of  the  Truck  and  fit  closely  to  the 
sides  of  the  Bolster  so  a  to  prevent  lateral  motion ;  they  are  provided  with  corner  Braces  to  keep  the  Truck  in  alignment. 

The  Brakes  are  of  the  double  lever  style  used  on  all  Peckham  Double  Trucks  and  very  powerful.  The  Side  Frames  are  supported  upon  the  Journal  Boxes 

by  double  spiral  Springs  (sufficiently  strong  to  support  the  entire  weight  of  Car  Body  and  load).  The  "  Swing  Bolster  "  is  supported  upon  half  elliptic  and 
spiral  Springs  resting  upon  the  Spring  Plank  and  the  Bolster  Plank  is  supported  upon  rubber  Cushions,  making  in  all  three  complete  sets  of 
Springs  between  the  Car  Body  and  Rail,  ensuring  an  easy  riding  Car  under  any  and  all  conditions. 
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PECKH
AM'S 

Triple  Cushioned 

Swing  Bolster 
44 

Short  Wheel  Base"  Double  Trucks DESIGNED  ESPECIALLY  FOR  RAILWAYS  WITH  SHORT  RADIUS  CURVES  AND  FOR  NARROW  CAR  BODIES 

No.  14  B. — As  constructed  for  one  motor 
Wheel  Base  4  ft-  to  4ft.  6  in.,  according  to  width  of  Cars 

65  per  cent  Traction  on  Driving  Wheels. 

No.  14  B.— As  constructed  for  two  motors 
Wheel  Base  4  ft.  to  4  ft  6  in.,  according 

to  width  of  Car  Body. 

DESCRIPTION.- This  Truck  is  constructed  upon  the  same  general  lines  as  No.  14A  shown  on  preceeding  page,  the  construction  of  Side  Frames 
and  Swing  Bolster  being  substantially  the  same    Motors  are  suspendea  outside  of  the  Axles  to  give  room  for  the  Center  Bearing  "  Swing  Bolster." 

No.  16— Jersey  Special 

DESIGNED  ESPECIALLY  FOR  THE  CONSOLIDATE D  TRACTION  CO.  OF  NEW  JERSEY. 
FOR  ONE  MOTOR  ONLY.     WHEEL  BASE,  4  FT. 
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PECKH
AM'S 

Center  Bearing 

Triple  Cushioned 

44 Swing  Bolster"  Maximum  Traction  Trucks 
DESIGNED  FOE  'HIGH  SPEED"  CLOSED  OR  OPEN  ELECTRIC  CARS  USING  ONLY  ONE  MOTOR. 

No.  14  13  2.— As  constructed  for  Overhead  Trolley  Cars 

Extra  Strong  No  14  D  2. DESIGNED  FOR  EXTRA  HEAVY  CARS  AND  SEVERE  SERVICE 

DESCRIPTION.  -The  improvements  embodied  in  these  Trucks  and  not  contained  in  any  other  Maximum  Traction  Truck,  are  :  First— The  center 
bearing  '  Swing  Bolster,"  which  is  intended  and  does  relieve  the  Truck,  Car  Bodies  and  Small  Wheels  from  side  strains  and  prevents  any  possibility 
of  the  small  wheels  jumping  the  track.  Second— The  arrangement  of  the  Motor  outside  the  Axle,  which  construction  allows  the  Bolster  to  be 
located  nearer  the  Driving  Wheels  and  adds  from  7  to  10  per  cent  (according  to  weight  of  Moton  additional  traction  to  the  driving  Wheels.  Third— 
Construction  and  arrangement  of  "  Segmental "  Swivel  Plates,  which  can  be  so  adjusted  as  to  give  any  desired  "  swing  "  to  the  Truck  and  adapt  it to  any  width  of  Oar  Body. 

XT  Q  D  •  AS  DESIGNED  FOR  THE  MIDDLESBROUGH,  STOCKTON   &  THORNBY  ELECTRIC 
NO.  IO  tS. — Middlesbrough  Special,  tramways,  Middlesbrough,  England,  who  have  100  in  use  on  the  road. 
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PECK
HAM'

S 
UOGOMOTIVB  TRUGKS 

DESIGNED   FOR   LIGHT  AND   HEAVY   LOCOMOTIVE  SERVICE. 

flining  Locomotive— single  truck— No.  i 
DESIGNED  FOR  MINING  AND  SWITCHING  SERVICE. 

Weight  of  Truck  and  two  (2)  G.  R.  1000  Motors,  9000  pouuds.    Can  be  increased,  if  desired,  to  15,000  pounds. 

Extra  Heavy— Double  truck— No.  17 
DESIGNED  FOR  EXTRA  HEAVY  TRUCK  LINE  PASSENGER  OR  FREIGHT  SERVICE. 

Weie-ht  of  Car  Enuiomeat  ■  -1  Two  (2)  Trucks  6600  P°«nds  each,  13,200  pounds, w  eigm  01  i_ar  equipment .  (  Four  (4)  G  ̂   l6oQ  MotorS)  %200 

Total,         22,400  " 

Advantages  Claimed  for  Peckham's  Electric  Trucks : 

FIRST.— Superiority  of  Design. 
SECOND.— Superiority  of  Construction. 
THIRD.— Adaptability  to  any  and  all  sizes  of  Electric  Cars  and  conditions  of  (Slow,  Medium  or 

High  Speed,  Passenger  or  Freight)  Electric  Service. 

FOURTH.— Durability.  Easy  Riding  and  Low  Cost  of  Maintenance. 

FOR  ILLUSTRATED  CATALOGUE,  BLUE  PRINTS,  ETC.,  APPLY  TO 

The  Peckham  Truck  Co. 

Havemeyer  Building,  NEW  YORK. 

BRANCH  SALES  OFFICES : —Boston.    Chicago.    Philadelphia.    San  Francisco. 
London,  England.       Paris,  France. 
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Taylor  ElectricTruck  Co. 

TROY,  N.  Y. 

MANUFACTURERS  OF  HIGHEST  GRADE 

SINGLE  AND  DOUBLE  TRUCKS. 

THE  SIMPLE  CONSTRUCTION  OF  OUR  TRUCKS 

Specially  Adapts  them  for  FOREIGN  Shipment. 

W.  S.  G.  BAKER,  President  and  Treasurer.  Cable  Address,  "  CARWHEEL,"  BALTIMORE,  ABC  CODE.  J.  PAUL  BAKER,  Secretary. 

THE  BALTIM0RE  CAR  WHEEL  C°- 

Baltimore,  Md.,  U.S.A. 

MANUFACTURERS  OF 

THE  LORD  BALTIMORE 

Cable    and   Electric    Motor   Trucks,  Flexible  Suspended  Car  Gear. 

CHILLED  WHEELS  OF  ALL  PATTERNS  AND  SIZES  FOR  EVERY  SERVICE  AND  WITH  OR  WITHOUT  AXLES. 

CAPACITY,   400  WHEELS  F»JER  DAY. 

  ALSO   

THE  BLAKISTONE 

Automatic  Fender  and  Wheel  Guard, 

APPROVED    BY    SPECIAL    MUNICIPAL  COMMISSIONS. 
CORRESPONDENCE  SOLICITED. 
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WOOD  WORK  FOR  CARS. 

The  accompanying  cut  illustrates  a  vestibule  front  at- 

tached to  tops  of  dash  board  and  connected  to  the  bonnet  of 

the  car  in  a  practical  manner.    We  made  about  500  similar 

^   ones  for  electric  railway  companies  in  New  Jersey  last  fall. 

NKW  CAR  SASH  AND  BUND  SPRING. 

WRITE  FOR  PARTICULARS 
AND  PRICES. 

J.  P.  SJOBERG  &  CO., 
145=147  Eleventh  Avenue, 

New  York  City. 

The  JeWeM  Bar  and  \ 

Planing  FI]ill  Go, 

JEWETT,  OHIO. 

rianufacturers  of^^A^, 

Street  Railway  Car$ 

and  CAR  WOOD  WORK,  i 

I 
Mouldings,  Doors,  Sash,  Blinds,  and  General  & 

Pianino-  Mill  Work.  ? 

.S7?*UC*«N*HE        Send 
 for THE  IllustratedCeialogrje. 

Robinson  Electric  Truck  ̂ Supply  Co.,  Boston,Mass. 

American  Car  Sprinkler  Co. 

F.  W.  Welungton.  Pres.       Alfred  Thomas,  Treas. 
M.  J.  Whittau,,  V.  Pres.       Frank  D.  Perry,  Gen.  Supt. 

(INCORPORATED.) 

Contracts  Solicited  for  Sprinkling  Entire  Cities. 

LEHS8D 

on  Reasonable  Terms 

Local  Companies  Formed  for  Carrying  on  Work  of  Street  Sprinkling. 

Worcester,  Mass. 

This  Company  controls  all  patents 
of  the  United  Tramway  Sprinkler 

Co..  Louisville,  Ky. 
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PULLMAN'S  PALACE  CAR  CO. CHICAGO,  ILL. 

Convertible  Summer  and 

Winter  Cars 

Obviate  the 

Necessity  of  a  Double 

Equipment. 

AS  A  CLOSED  CAR. 

*T/HIS  cut  shows  our  new  type  (Patented)  Convertible   Summer  and  Winter  Car  as  a 
Winter  or  Closed  Car.     The  arrangement  is  adapted  to  any  length  of  car  and  with 

straight  sides  or  convex  and  concave  panels. 

Both  upper  and  lower  sash  may  bz  quickly  raised,  thus  converting  the  car  into  a 
perfect   Closed   or  Winter   Car   whenever  it  is  desirable.     The  sashes  do  not  rattle  in 
either  position. 

3^ 

WRITE  FOR.... 

Prices  and  Specifications* 
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PULLMAN'S  PALACE  GAR  CO. CHICAGO,  ILL. 

BUILDERS  OF 

RAILROAD  AND 

STREET  RAILWAY 

OF  EVERY 

DESCRIPTION 

For  All  Kinds  of  Motive  Power. 

AS  AN  OPEN  CAR. 

'P'HIS  cut  shows  our  new  type    (Patented)  Convertible   Summer  and   Winter  Car  as 
a  Summer  or  Open  Car. 
Both  the  upper  and  lower  sash  are  dropped  into  a  closed  pocket  in  the  sides  of 

the  car,  thus  giving  a  much  larger  opening  than  is  possible  with  a  single  sash ;  the 
height  from  top  of  floor  to  sash  rest  being  about  26  inches.  Either  sash  may  be 
used  independently  of  the  other. 

nil  Orders  Promptly  and  Carefully  Executed. 
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THE  TAUNTON STANDARD    NOSE   PLOW   WITH    STEEL   PLATE  WINGS. 

Weight,    8  1-2   Tons   without  Motors. 

We  invite  the  most  careful  comparison  of  the  design  and  workmanship  of  this 
plow  with  the  plows  of  any  other  Manufacturer.  In  no  other  way  can  we  be  so 
sure  of  getting  customers.  The  noses  work  easily  and  independently,  the  wings  are 
pulled  in  by  a  kick  of  the  foot  and  are  fastened  automatically,  the  noses  and  wings 
are  shaped  to  roll  away  the  snow  and  not  simply  to  butt  it,  the  operating  parts  of 
the  plow  are  all  at  the  ends  of  the  house  or  cab,  and  the  floor  is  clear.  The  brak- 

ing gear  is  quick  and  powerful  in  action. 

Ill  J. 

We  wish  to  call  your  special  attention  to  our  patent  digger  mechanism  : 
THE  DIGGER  is  sometimes  the  most  important  part  of  the  plow,  and  we 

have  spent  both  time  and  money  endeavoring  to  get  something  that  will  stand  up 
under  the  terrible  punishment  that  the  diggers  have  to  endure.  The  digger  mechan- 

ism which  we  illustrate  herewith  was  thoroughly  tested  last  wiiter  and  is  a  complete 
success. 

We  make  two  other  styles  of  plows,  the  Heavy  Nose  Plow  and  a  Double 
Track  Share  Plow  for  city  work.    Send  for  our  catalogue. 

The  Taunton  Locomotive  Mf^.  Go., 

TAUNTON,  MASS. 
WENDELL  &  MacDUFFIE,  Selling  Agents. 

No.  26  Cortlandt  Street,  New  York,  N.  Y. 
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THE  DUPLEX  CAR 

This  Car  is  adapted  to  both 

Summer  and  Winter  Use,  and 

can  be  changed  from  a  Closed 

to  an  Open  car,  or  vice  versa, 

wholly  or  partially,  in  five 
minutes. 

Practically 
two 

cars 

at  the 

cost 
of  one. 

THE  DUPLEX  CAR  CO. 

Postal  Telegraph  Building, 

353  Broadway,      -  New  York. 
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McGuire  Manufacturing  Company 

CHICAGO,  ILL. 

Street,  Elevated,  and  Inter=Urban 

Railwaj^Jiigh  Speed  Motor  Trucks  f 

OUR  No.  28  PIVOTAL  MOTOR  TRUCK. 

S 
*  These  trucks  pull  like  a  locomotive  but  ride  like  a  sleeping  car.  In  use  on  Brooklyn  Bridge ;  Alley 

^  Elevated  Railway,  Chicago;  Norfolk  &  Ocean  View  Railway,  Norfolk,  Va.;  Hull  Electric  Co.,  Aylmer, 

%  Quebec;  Hoboken  Shore  Railroad,  Hoboken,  N.  J.,  and  the  Brooklyn  Elevated  Railway.  Successfully 

*  performing  the  most  severe  service  electric  trucks  were  ever  put  to. 

%  We  control  the  John  W.  Cloud  truck  patents  for  electric  railways.   Our  SOLID  STEEL  COLUMBIAN 

*  and  At  SUSPENSION  single  trucks,  have  less  parts,  take  less  current,  and  curve  easier  than  any  other 
Je  truck  made.    Over  5,000  of  these  two  styles  in  use  in  this  country. 

SEND   FOR  CATALOGUE  OR  BLUE  PRINTS. 

MAIN  OFFIGE 

122  N.  Sangamon  Street,  Dlticago,  III. 

NEW   YORK  OFFICE: 

15   CORTLANDT  STREET. 
SAN  FRANCISCO  OFFICE: 

525   MISSION  STREET. 
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IUCGUIRE 

Combination  Snow  Plow  and 

Sweeper 

( Patented .) 

Over  200  in  Use 

S   ADOPTED  BY  THE  LARGEST  STREET  RAILWAYS  IN  THIS  COUNTRY. 

TIki/  have  demonstrated  their  Efficiency  during  the  last  live  winters,  and  we  hare  never  had  one  failure. 

t 

'<» 

♦ 

* 

TUB  ONLY  TRAGK  GLEANER  THAT 

CLEANS  THE  TRACK  IN  ONE  OPERATION 

Absolutely  Impossible  to  Stall  it,  no  matter  how  Deep  or  Heavy  the  Snow. 

In  Use  on  the  following  Roads,  to  which  we  respectfully  refer. 
C.  T.  Yerkes,  Chicago. 
Chicago  Electric  Traction  Co.,  Chicago. 
North  Chicago  Ry.,  Chicago. 
Toledo  Traction  Co  ,  Toledo,  Ohio. 
Consolidated  Traction  Co.,  Jersey  City,  N.  J. 
Newark  &  South  Orange  Ry.,  Newark,  N.  J. 
Bridgeport  Traction  Co.,  Bridgeport,  Conn. 
Mahoning  Valley  Elec.  Ry.  Co.,  Youngstown,  O. 
New  Brunswick  Traction  Co.,  New  Brunswick, 
Columbus  Central  Ry.  Co.,  Columbus,  O.     |  N.  J. 
Auburn  City  Ry.  Co.,  Auburn,  N.  Y. 
Beaver  Valley  Traction  Co.  Beaver  Falls,  Pa. 
Consolidated  Traction  Co.,  Pittsburg,  Pa. 
North  Hudson  Co.  Ry  Co.,  Hoboken.  N.  J. 
Allentowu  &  Lehigh  Valley  Ry.  Co.,  Allentown, 
Nassau  Electric  Ry.  Co.,  Brooklyn,  N.  Y.  [Pa. 
Union  Ry.  Co.,  New  York,  N.  Y. 

Metropolitan  Street  Ry.  Co.,  Kansas  City,  Mo. 
Chicago  General  Ry.  Co  ,  Chicago. 
Military  Post  Street  Ry  Co.,  Burlington,  Vt. 
P.  A.  &  M.  Traction  Co.,  Pittsburg,  Pa 
City  Electric  Ry  Co  ,  Decatur,  111. 
Elgin  City  Rv.  Co.,  Elgin,  111. 
Norfolk  Street  Ry.  Co.,  Norfolk,  Va. 
Ft  Wayne  Electric  Ry.  Co.,  Ft.  Wayne,  Ind. 
Joliet  Street  Railway  Co.,  Joliet,  111. 
Ogdensburg  Street  Rv.  Co.,  Ogdensburg,  N.  Y. 
Syracuse  Street  Ry.  Co.,  Syracuse,  N.  Y. 
Schuylkill  Valley  Traction  Co.,  Norristown,  Pa. St.  Louis  Railroad  Co.,  St.  Louis,  Mo 
Citizens'  Street  Railway  Co.,  Memphis,  Term. Peuua.  Traction  Co.,  Lancaster,  Pa. 
Baltimore  &  Nor.  Electric  Ry.,  Baltimore,  Md. 
Englewood  &  Chicago  Electric  Ry.,  Chicago. 

Camden  &  Suburban  Ry.  Co.,  Camden,  N.  J. 
New  York  &  Queens  Co.  Ry.,  Long  Island  City, 
Ft.  Pitt  Traction  Co.,  Pittsburg.  Pa.  [N.  Y. 
La  Crosse  Citv  Ry.  Co.,  La  Crosse,  Wis. 
Citizens'  Street  Ry.  Co.,  Indianapolis,  Ind. Calumet  Electric  Street  Ry.  Co.,  Chicago. 
Chicago  City  Ry.  Co.,  Chicago. Holmsburg.  Tacony  A  Frankfort  Ry.,  Tacouy,  Pa. 
South  Chicago  City  Rv.,  Chicago.  111. New  Castle  Electric  Street  Ry.  Co.,  New  Castle, 
Fiudlay  Street  Ry.  Co.,  Fiudlay,  Ohio.  (Pa. Richmond  Traction  Co.,  Richmond,  Va. 
Fox  River  Electric  Railway  Co.,  Green  Bay,  Wis. 
Burliugtou  Traction  Co  ,  Burlington,  Vt. 
Union  Street  Ry.  Co.,  New  Bedford,  Mass. 
Youkers  Ry.  Co..  Youkers,  N.  Y. New  Palt/.  &  Wallkill  Valley  Ry.,  New  Paltz.N.Y. 

ORDER  NOW. 
Write  for  Blue  Prints 

and  Prices. 

Examples  are  numerous  where  railroads  have  lost  twice  the  value  of  a  sweeper 
by  delaying  their  orders  until  Winter  sets  in. 

McGUIRE  flANUFACTURING  CO. 
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* 
McGuire  Manufacturing  Co.,  Chicago,  III. 

|  THE    "  INfcW  COLUMBIA" *  (PATENTED) 

I  riAQAZlNE  CAST  IRON  STREET  CAR  HEATER.     Larger,  Handsomer,  and  more  Economical 
<C    than  ever.    The  only  Practical,  Reliable,  Economical  Heater. 

Careful  Tests  last  Winter  show  that  Electric  Heating  costs  NINE  (9)  Times  as  much  as  Stoves.  Can  you  afford  it? 

► 
♦ 

S 

I 

« 

1 

i 

1 

1 

AAA 

No  need  of  cut- 
ting or  mutilating 

the  car  or  seats. 

Supported 
above  the  seat, 
but  not  touching 
it. 

Cool  exterior, 
does  not  burn  the 
siat,  nor  mike 
passengers  in 
contact  with  it 
uncomfortable. 

Can  be  set  up 
or  removed  in  ten 
minutes. 

Can  be  set  on 
floor  of  cross=seat 
car. 

T  T 

AAA 

Self-feeder,  re  = 

quiring  no  atten= 
tion  from  con= 
ductor  for  twelve 
hours. 

E  c  o  n  o  m  i  c  al, 
costs  10  cents 

per  day  to  heat  a 20  foot  car  in 
cold  weather. 

Handsome  ap. 

pearance,  nickel 
plated  frame  and 
hardwood  finish. 

Cast  iron  stove 
will  not  burn  out. 

Clean,  no  dirt, 
ashes  nor  coal, 

except  that  car= ried  in  the  mag- 
azine. 

T  T  T 

| » 

» 
» 

» 
» 

<* 

» 
» 

» 

i 
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There  are  4000  of  our  "  Columbia  "  Heaters  in  use,  and  they  have  been  adopted  as  standard  on  all  the  large  roads  in  America,  using  car  stoves. 
1  he  tendency  towards  the  use  oflonger  cars  has  induced  us  to  increase  the  capacity  of  our  "  Columbia  "  Heater,  without  a  proportionate  increase  in 
cost  of  operation,  and  in  our  "  New  Columbia  "  we  offer  a  stove  that  is  handsomer,  has  greater  capacity  and  costs  less  to  operate,  than  any  other  stove on  the  market. 

LET  LIS  SEND  YOU  A  SAMPLE  STOVE  POB  TRIAL.. 

122  to  132  H.  Sangamon  St.,  Chicago,  U.  S.  A. 

Eastern  Office,  Smith  Bldg.,  15  Cortland,  St.,  N.  Y.       San  Francisco  Office,  525  Mission  Street. 

*¥¥^¥^¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥*  ¥¥¥*¥**¥***¥*¥*¥¥¥¥¥¥¥¥¥¥¥¥¥**¥¥¥¥¥¥¥¥¥¥***¥*¥¥¥¥¥« 
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BEMIS 
High=Grade... 

...TRUCKS 

For  All  Kinds  of 

Service... 

NOTED  FOR  SIMPLICITY, 

STRENGTH,     EASY  RIDING,     POWERFUL  BRAKES 

and  LOW  COST  OF  MAINTENANCE 

No.  37  PIVOTAL  MOTOR  TRUCK   dt  dt  dt 

D 

ESIGNED  to  meet  special  requirements  of  Long  Open  Cars 

where  low  steps  are  required.   Carries  car  no  higher 

than  single  truck.   Short  Wheel  Base  *s*  Easy  Riding  ̂  

Takes  Curves  Smoothly     Cushion  Swing  Motion 

Quick  Acting,  Powerful  Brakes,  jt   j*  <*> 

The  Bemis  Gar  Box  Go. 

— — Springfield,  Mass. 
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SK-HSS  J.  G.  BRILL  COMPANY 
For  every  Service 

PHILADELPHIA, 

u.  s.  A. 

The  Eureka  Maximum  Traction  Truck. 

EUREKA 

Maximum  Traction  Trucks 

For  Fast  H 

LOWEST  CAR  BODY. 

ONE  MOTOR  PER  TRUCK. 

SOFT  ON  THE  RAILS. 

BRAKING  PROPORTIOI 

eavy  City  Service. 

CLAIM 

steady  motion, 

all  the  adhesion  available, 

ample  space  for  motor. 

;d  to  weight  on  wheels. 

Our  Trucks  No  Experiment==4000  in  Use. 

One  manufacturer  with  one  whole  set  in  service,  on  a  smooth 

road,  where  they  have  not  yet  had  a  winter's  run,  is  making 

ABSURD   CLAIMS  OF  SUPERIORITY. 

He  "  pinches"  the  arguments  we  have  used  for  years  in  favor  of  solid  side  frame  trucks — showing  that  he  "  fol- 
lows the  procession  "  if  he  can't  keep  up. 
With  a  swing  bolster  Maximum  Traction  Truck  and  an  outside  motor  he  is  claiming  90  per  cent  adhesion. 

But  he  has  a  4  foot  wheel  base  and  he  gets  only  60  per  cent.  With  33  inch  wheels  he  has  but  59  per  cent.  No  won- 

der 4  ft.,  6  in.  is  "  recommended  "  as  the  best  wheel  base. 
The  motor  outside  the  driving  wheel  looks  pretty — in  theory — but  not  in  practice.  Its  disadvantages  are  :  It 

raises  the  car  body  1  or  2  inches  ;  brings  the  motor  in  the  way  of  the  platform  knees — they  must  be  cut  off  or  there 
must  be  a  longer  overhang.  This  means  a  WEAK  PLATFORM  or  a  Weak  Car  Body.  The  wheel  base  must  be 
long  to  make  room  for  the  bolster.  This  truck  radiates  into  the  steps  of  an  open  car.  The  longer  the  wheel  base  the 
more  the  small  wheel  end  radiates  into  the  steps. 
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PHILADELPHIA, 

u.  s.  A. 

The  latest  builder  of  maximum  traction  trucks 

4?
 

•j? 

claims  "  10  per  cent  greater  adhesion  than  any  other 

iif 

maximum  traction  truck." 

ip 

•jr 

...J^fe  yets  less  than  ours... 

•It 

# He  claims  small  width  between  the  sills.    He  has 

i? 

more  than  ours.     His  bolster  has  to  be  close  to  the 

•fr 

sty? 

wheel,  from  which  there  will  be  infinite  trouble  in  snowy, 
* 

•It 

frosty  weather. 

1  ip 

•t* 

1  ip 

2W?  have  had  Sxperience  with  this  Uype  of 

. . .  TJruck. . . 

ALL  ITS  OOOD(?)  POINTS 

Loss  of  Adhesion.      Rolls  on  the  Springs. 

Raises  the  Car  Body.     Needs  a  Long  Wheel  Base. 

Can't  keep  the  small  wheels  on  the  Track. 

Increased  width  of  Car  Body. 

Brakes  lock  themselves  on  short  curves. 

After  a  few  days'  use  on  the  one  set  of  these  trucks  in  service  the  bolster  has  sprung  up  in  the 
center  and  the  car  is  down  on  the  side  bearings.  This  makes  it  a  side  bearing  truck.  The  bolsters 

are  so  near  the  wheels  they  do  not  hold  up  the  weight. 

Mistakes  Enough  for 

•  ••  a  Tirst  Attempt  ••• 

This 
Truck  Builder  may  steal  our  arguments,  but  he  can't 

good  Trucks  till  he  steals  our  construction. 

make 
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iMB  J.  B.  BRILL  COMPANY 

PHILADELPHIA, 

u.  s.  A. 

The  Perfect  Truck  (Brill  No.  27). 

...PERFECT  IN  THEORY... 

Practice  Proves  the 

Theory  Perfect 

Zhc  Safe  {Truck 

Zhc  Eas^  IRibino  TCruch 

XTbe  TErucfc  for  Ibigbest  Speebs 

Zhc  Easiest  TEruch  on  tbe  IRails 

IT  can  take  narrow  tread,  shallow  flanged  wheels  over  T-rails  at  express 

speed  year  in  and  year  out,  without  a  derailment.   The  load  is  con- 

stantly and  uniformly  on  the  wheels,  while  the  irregularities  of  the 

:       rails  bring  no  strain  on  the  flanges.    It  carries  the  car  body  with 

ease,  because  track  irregularities  are  not  transmitted  to  it. 

In  a  word... 

It  is  as  Good  a  Carriage  as 

...it  is  a  Truck... 

Strong  Statements  but 

tbe  {Truck  Backs 

Ghent  lap- 

650  in  use  by  20  D i fferen t  Ra i_l lway_ Go m pa nies  and  none  yet  off  the  track. 
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CJBSjglCKS   J.  G.  BRILL  COMPANY 

PHILADELPHIA, 

u.  s.  A. 

The  Perfect  Truck  (Brill  No.  27)  Adapted  to  Locomotive  Work. 

Passenger  and  Locomotive 

Truc
ks  

for  the
 

heaviest  service. 

TRUCKS  TO  CARRY  60,000  POUNDS  AT  60  MILES  PER  HOUR. 

ENORMOUS  POWER HIGH  SPEED 

T 

...f\  Forced  Locomotive  Frame... 

HE  Truck  illustrated  on  this  page  had  45-inch  wheels  and  was  one  of  a  pair  placed  under  a  very  heavy  passenger  coach.  The  latter 
was  weighted  with  iron  ballast  until  the  total  weight  on  the  wheels  was  about  98,000  pounds.  This  was  to  obtain  adhesion. 
The  coach  is  intended  to  be  used  as  a  locomotive  to  haul  passenger  trains  at  express  speed  over  a  line  200  miles  long. 

This  Truck  rides   as    easily  as  though  designed  for  passenger  service  alone,  while  it  is  as  powerful  as  any  electric 
passenger  locomotive. 

WE  BUILD  ELECTRIC  LOCOMOTIVES  TJZ^^SfZZL which  can  be  used  as  a  construction  or  freight  car,  while  at  the  same  time 
it  will  handle  a  number  of  loaded  steam  road  freight  cars. 

FOR  RAILWAYS  WE  BUILD  A  LOCOMOTIVE  ^TiZXr^--A"12 carry  a  passenger  car  body  as  easily  as  though  it  had  been  designed 
solely  for  passenger  service. 

WE  BUILD  COMBINATION  LOCOMOTIVES  £2Z?£ZJZJZZ 
well  as  locomotives.  For  each  service  they  are  as  complete  and  handy 
as  though  built  expressly  for  it. 
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Builders  of 

cars  ■  trucks  J.  G.  BRILL  C
OMPANY, PHI™ 

The  Famous  21-E  TRUCK  for  4=WheeI  Cars 

The  2J-E  Truck  for  4-Wheel  Cars. 

THESE  FRAMES  NEVER  BEND. 

SUPPORT  THE  END  OF  THE  CAR. 

REQUIRE  NO  REPAIRS. 

DO  NOT  RATTLE. 

ni
p 

THE  SOLID  FORGED  SIDE  FRAME 

OF  THE  2J-E  TRUCK.  j»  &  &  &  & 

A   REMARKABLE  FACT: 

"CANTILEVERS"  CAN'T  HOLD  UP  ENDS  OF  CARS 
The  Ends  Go  Down.    The  Genters  Go  Up.    The  Reason  is 

THE  CANTILEVERS  GO   DOWN  AT   THE  ENDS 

NATURALLY  THE  BODIES  POLLOW. 

You  can  see  this  wherever  these  trucks  have  been  in  use  a  few  years.  Patchwork  is  cheap — to  buy — but 
expensive  to  maintain. 

The  maker  of  "cantilevers"  states  in  one  of  his  recent  advertisements  that  his  cantilever  truck  is  the  only  one  that 
will  hold  up  long  double  deck  cars,  and  that  the  Bristol  Company,  of  England,  has  adopted  his  trucks  as  a  standard. 
Either  this  is  an  error  or  a  misstatement  as  the  Bristol  Company,  after  a  comparative  test,  has  recently  placed  an  order 
with  us  for  twenty  trucks  for  use  under  their  double  deck  cars. 

Tt'%  same  truck  maker,  who  is  becoming  sick  of  patchwork,  filches  our  argument  for  solid  side  frames  since  he  was 
converted  to  steel  castings  and  announces  "  no  loose  parts  to  rattle"  when  advertising  a  new  pivotal  truck  with  cast 
frame.    Quite  a  change  from  trucks  with  innumerable  rivets,  cast  parts  and  pieces. 

We  have  built  solid  side  frames  for  years.    Glad  to  have  others  follow  our  example. 

A  SOLID  WELL  FORGED  BAR 

STANDS  UP  TO  ITS  WORK. 

WE  TURN   OUT  AS   GOOD   FORGINGS  AS  CAN  BE  MADE. 
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cars  and  trucks  j.  q.  BRILL  COMPANY,  Philadelphia,  u.  s.  a. 

SHEAR  PLOW  FOR  DOUBLE  TRACKS. 

Leugth,  24  feet. 
Width,  6  feet, 
length  over  all,  29  feet. 
Length  of  shear, 

8K  feet. 
Ill 

Leugth  of 

•"craper, 

-  feet. 

■\\  .-ch,  16 

inches. 
Height  to  sill, 

38  inches. Height  over 

trolley 

board,  10% 
feet. 

Weight,  22,950 

lbs. 

COMBINED  SNOW  PLOW  AND  CONSTRUCTION  CAR. 
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HTHREE  TYPES  OF  CARS  FURNISHED 
THE  METROPOLITAN  RAILWAY 

CO.  FOR  THEIR  ELECTRIC  ROADS.  J* 

J*  J*  MOUNTED  ON  EUREKA  MAXIMUM 
TRACTION  TRUCKS.    &    J*   J*   <*  J* 

*  J.  Q.  BRILL  CO. 

„  PHILADELPHIA,  U.  S.  A. 

TWELVE-BENCH  OPEN  CAR  on  Maximum  Traction  Trucks,  4-foot  wheel  base. 

CLOSED  CAR,  Metropolitan  Ry.,  N.  Y.    Eureka  Maximum  Traction  Trucks,  4-foot  wheel  base,  32-foot  body, 
42  feet,  8  inches  long  over  buffers. 

"T  SggtSj  J,  MM  |  li 

—  •    .....  . J 

all 

New  Style  COMBINATION  CAR,  Metropolitan  Ry.    37  feet,  6  inches  long  over  the  buffers. 
Eureka  Maximum  Traction  Trucks. 



J.  G.  BRILtL*  GO.,  Philadelphia,  U.  S.  A. 

1201 -A        '  STEAM  ROAD  TASSENGER  COACH,  Mounted  on  No.  27  Trucks. 
(Cars  of  this  type  are  capable  of  running  at  any  desired  speed.)    Weight  of  car  body,  .(o.ooo  pounds  ;  weight  of  trucks,  7750  pounds  each. 

983  «mv 

CITY  AND  SUBURBAN  CAR,  Mounted  on  the  Perfect  Truck  (Brill,  No.  27)  for  High-Speed  Interurban  Service. 

The  tvpe  ol  car  used  by  the  Akron,  Bedford  &  Cleveland,  the  Cleveland,  Paiuesville  &  Eastern,  and  the  Lorain  &  Cleveland  Railway  Companies. Length  of  car  body,  32  feet ;  weight  16,740  pounds ;  weight  of  each  truck  mo  motor),  55^0  pouuds. 



JohnStephenson  Co. 

53 CABS 

NewYobk.  ̂  

595 

GenebalElegtbicCo. 

ELEGTRIG  RAILWAYS 

Schenectady,  N.Y. 














